CURRICULUM



B.ET7 METALLURGICAL ENGINEERING (FULL TIME)

SEMESTER |
s c Hours / Week | Max. Marks
NO‘ ((:)cL’J(;see Course Title Cat. B
: LT P O | CA | FE | Total
1 22MC101 | Induction Program MC | - - - 0 - - -
THEORY
2 22EN101 Communlcanve English (Theory cum Hs | 2 0 > 3 50 50 100
Practical)
3 29MA101 Matrlc'es, Calculus and Ordinary Differentia| BS | 3 1 0 4 40 60 100
Equations
4 22PH101 | Engineering Physics BS | 3 1 0 4 40 60 100
5 22CS101 | ProblemSolving and C Programming ES| 3| O 0 3 40 60 100
6 22CEL01 | Engineering Mechanics ES | 3 0 0 3 40 60 100
7 | 22MC102 | Heritage of Tamil / e l1] o] o] 1100 - | 100
PRACTICAL
8 22CS102 Computer Practice and C Programming Es | o 0 3 15 | 60 40 100
Laboratory
9 22ME102 | Workshop Manufacturing Practices ES | O 0 4 20 | 60 40 100
TOTAL 215 800
SEMESTER I
Hours / Week | = Max. Marks
S. Course . B
No Code Course Title Cat. @
' L T P O | CA | FE | Total
THEORY
Partial DifferentialEquation, Vector Calculus
1 22MA201 and Complex Variables BS | 3|1 0 4 40 | 60 100
2 22CY101 | Engineering Chemistry BS | 3 1 0 4 40 60 100
3 22EE203 | Basic of Electrical Engineering for MetallurgyES | 3 1 0 4 40 60 100
4 22ME101 | Engineering Graphics & Design ES | 1 0 4 3 40 60 100
5 22HS201 | Universal Human Values HS | 2 1 0 3 40 60 100
6 | 22MCINO1 | Engineering Sprints EE | O 0 2 1 100 - 100
7 29MC201 Tamils and Technology / |\|;||(S: 1 0 0 1 100 ) 100
8 22NC201 | NCC COURSE | (only for NCC Students) ¥ NC | 3 | O 0 3* 40 | 60 | 100*
PRACTICAL
9 22EN102 | Professional Skills Laboratory HS | 0| O 2 1 60 | 40 100
10 | 22PH103 | Physics Laboratory BS | 0| O 3 |15 60 | 40 100
11 | 22CY102 | Chemistry Laboratory BS| 0| O 3 15| 60 | 40 100
12 22EE204 Basic Electrical Engineeringaboratory for Es| ol o 3 15| 60 | 40 100
Metallurgy
TOTAL 255 1100

*Only for NCC students, it is not considered for CGPA calculation.




SEMESTER IlI

S, . HV(\)/g:ask/ = Max. Marks
No. Course Code Course Title Cat. 3] =
L|T| P | © |CA||Totl
THEORY
1 22MA306 Linear Algebra and Transforms BS [3|1] 0 4 40 |60 | 100
2 22MT301 Elements of Physical Metallurgy PC |3|0]| O 3 40 |60 | 100
3 22MT302 Mineral Dressing, FuelandFurnaces PC [3]|0] O 3 40 |60 | 100
4 | 22MT303 '\K/'iit;'i'ssrgica' Thermodynamics and Pc |3|1] 0| 4 | 40 |60 | 100
5 22PH102 Materials Science for Engineering BS |2|1] O 3 40 |60 | 100
6 22MCINO02 Innovation Sprints EE 0| 0] 2 1 |100 | - 100
7 22NC301 NCC Coursé Il (Only for NCC Students)*| NC | 3|0 | O 3* 40 | 60 | 100*
PRACTICAL
8 22MT304 Metallography Laboratory PC |00 3 15| 60 | 40| 100
9 22MT305 Chemical Metallurgy Laboratory PC |00 3 15| 60 | 40| 100
TOTAL 21 800
SEMESTER IV
Hours /
NSO'_ Course Code Course Title Cat. Week Crtidi MaX.FMarkS
L|T| P CA E Total
THEORY
1 22MA403 | Probability and Statistical Methods BS |3|1] O 4 40 | 60| 100
2 22CY401 | Non Metallic Materials BS [3|0] O 3 40 | 60| 100
3 29MT401 megr?;iscal Behaviour and Testing of pc 13lol o 3 20 | 60! 100
4 22MT402 | Advanced Physical Metallurgy PC | 3|0 O 3 40 | 60| 100
5 22MT403 | Heat Treatment Technology PC [3]|0] O 3 40 | 60| 100
6 22MT404 | Iron Making PC [3]|0] O 3 40 | 60| 100
7 22MCINO3 | Design Sprints EE (0|0 2 1 100 | - 100
8 22CYMCO01 | Environmental Science MC |20 1 0 100 | - 100
PRACTICAL
9 22MT405 | Material Testind_aboratory PC |0O|0| 3 | 15| 60 |40| 100
10 22EN401 | Placement and Soft Skills Laboratory HS 0|0 4 2 60 | 40| 100
TOTAL 235 1000




SEMESTER V

Hours / -
,\? 6 ngéze Course Title Cat. Week g Max. Marks
L|T| P O | CA | FE | Total
THEORY
1 22MT501 Non Ferrous Extractive Metallurgy PC |3|0]| O 3 40 | 60 100
2 22MT502 Forming Processes PC | 3|0]| O 3 40 | 60 100
3 22MT503 Steel Making PC 30| O 3 40 | 60 100
4 22MT504 Corrosion Engineering PC [3]|0| O 3 40 | 60 100
5 22MT505 Casting Engineering PC |3|0]| O 3 40 | 60 100
6 22MT506 Welding Engineering PC |3|0]| O 3 40 | 60 100
7 22MC301 | Indian Constitution MC |[3|0]| O 0 | 100 | - 100
8 22MCINO4 | Ideation Sprints EE |0 0| 2 1 |100 | - 100
PRACTICAL
9 22MT507 Heat Treatment and Corrosion Laboratory| PC | 0| 0| 4 2 60 | 40 100
10 22MT508 Machine Shop Practice PC |0 0] 3 15| 60 | 40 100
TOTAL 225 1000
SEMESTER VI (Regular Stream)
Hours / -
l\?(la ng(;sée Course Title Cat. Week E Max. Marks
L|T| P O | CA | FE | Total
THEORY
1 | 22MTPExx | Professional Electivel PE |3]0| O 3 40 | 60 100
2 | 22MTPExx | Professional Electivell PE |3]0| O 3 40 | 60 100
3 | 22MTPExx | Professional Electivelll PE |3]0| O 3 40 | 60 100
4 22__OExx | Open Elective | OE (3|0 O 3 40 | 60 100
5 22__OExx | Open Elective Il OE |3|0]| O 3 40 60 100
6 22__OExx | Open Elective llI OE |3|0]| O 3 40 60 100
PRACTICAL
7 22MT601 | Mini Project EE 0| 0| 6 3 60 | 40 100
TOTAL 21 700




SEMESTER VI (Protosem Stream)

Hours / -
l\?é ngéze Course Title Cat. Week E Max. Marks
L|T| P O | CA | FE | Total
THEORY
1 22PSPEO1 | Computational Hardware PE |3|0| O 3 100 | - 100
2 22PSPEO02 | Coding for Innovators PE |3|0]| O 3 100 | - 100
3 22PSPEO03 | Industrial Automation PE | 3]0 O 3 100 - 100
4 22PSOEOQ01 | Applied Design Thinking OE (3|0 O 3 100 | - 100
5 | 22PSOEO02| Startup Fundamentals OE |3|0| O 3 | 100 | - 100
6 22PSOEO03 | Prototype Development OE (3|0 O 3 100 | - 100
PRACTICAL
7 22PSEEO01 | Robotics EE (0|0 6 3 100 | - 100
TOTAL 21 700
SEMESTER VII
Hours / -
l\?(la Course Code Course Title Cat. Week E Max. Marks
L|T| P O | CA | FE| Total
THEORY
1 22MT701 | Characterization of Materials PC |3]0]| O 3 40 | 60 100
2 22MT702 | Introduction to Industrial Management HS |3|0] O 3 40 | 60 100
3 22MT703 | Total Quality Management HS |3|0] O 3 40 | 60 100
4 22MTPExx | Professional ElectivelV PE |3|0]| O 3 40 | 60 100
5 22MTPExx | Professional Electivé V PE |3|0]| O 3 40 | 60 100
6 22__OExx | Open Elective IV OE (3]0 O 3 40 | 60 100
PRACTICAL
7 | 22mT704 X;;ﬁg::lsoﬂiﬁ‘gfg{ézﬁ'on and Computer | b | o | g | 3 | 15| 60 | 40| 100
8 22MT705 | Manufacturing Processes Laboratory PC |O0|0| 3 | 15| 60 |40 100
TOTAL 21 800
SEMESTER VIII
S. Course . |_\|/(\)/l(i-:ask/ Credi Max. Marks
No Code Course Title Cat. ts
L|T| P CA | FE | Total
THEORY
1 22MTPExx | ProfessionaElectivei VI PE |3|0]| O 3 40 | 60 100
2 22MT801 | Project Work EE (00| 20| 10 | 80 | 120 | 200
TOTAL 13 300




PROFESSIONAL ELECTIVE COURSES (PEC)

PROFESSIONAL ELECTIVE il (VI SEMESTER)

S(') ngSEE COURSE TITLE CATEGORY | CONTACT L T P C
PERIODS
1. 29MTPE1L Transport phenomena PE 3 3 0 0 3
2. Fractography and failure
22MTPER Analysis PE 3 3 0 0 3
3. 29MTPEB Metallurgical kinetics PE 3 3 0 0 3
4, 29MTPEX Solidification Processing PE 3 3 0 0 3
5 Ferrous and Non Ferrous PE 3
22MTPEDB alloys 3 0 0 3
PROFESSIONAL ELECTIVE ill (VI SEMESTER)
5 22MTPE21 | Composite Materials PE 3 3 0 0 3
7. 22MTPE22 | Ceramic materials PE 3 3 0 0 3
8. 22MTPE23 | Metallurgy of tool Steels PE 3 3 0 0 3
0. 22MTPE24 | Bio and smart materials PE 3 3 0 0 3
10. 22MTPE25 | Welding Metallurgy PE 3 3 0 0 3
PROFESSIONAL ELECTIVE illl (VI SEMESTER)
11. 22MTPE31 | Fracture Mechanics PE 3 3 0 0 3
12. 22MTPE32 | Continuous casting of steel PE
J 3 3 o| o |3
3 3 0 0 3
13, 2oMTPE33 ﬁllgiri?]gte routes of Iron PE
14, 22MTPE34 | Foundry Metallurgy PE 3 3 0 0 3
15 22MTPE35 | X-Raydiffraction and electror PE 3 3 0 0 3
Microscopy
PROFESSIONAL ELECTIVE 711V (VII SEMESTER)
22MTPE41 | Additive manufacturing 3 3 0 0 3
16. PE
17. Severe plastideformation 3 3 0 0 3
22MTPEA42 PE
18. | soMTPE43 | Metallurgical waste utilization PE 3 3 0 0 3
And management
19. | 22MTPE44 | Computational Materials PE 3 3 0 0 3
Engineering
20. Introduction tolnstrumentatior PE 3 3 0 0 3
22MTPE45
PROFESSIONAL ELECTIVE iV (VII SEMESTER)
Non Destructive Evaluation 3 0 0 3
21. | 22MTPESL | Ang Failure Analysis PE 3
22 | 2oMTPE52 | Aerospace materials PE 3 3 0 0 3
23. | 22MTPE53 | Nuclear materials PE 3 3 0 0 3
Electrical,Electronics and
24. | 22MTPE54 | Magnetic materials PE 3




- 29MTPE55 Nanamaterials PE 3 3 0 0 3
PROFESSIONAL ELECTIVE iVI (VI SEMESTER)
26. 22MTPEG1 Thin films, coatings and PE 3 3 0 0 3
applications
21. Modeling and enulation 3 3 0 0 3
22MTPE62 in materialprocesses PE
3 0 0 3
28. | 22MTPE63 Powder Metallurgy PE 3
29. 22MTPEG64 | Special casting Technology PE 3 3 0 0 3
30. 22MTPE6GS Secondary steel making PE 3
31. 22MTPEG6 | syrface Engineering PE 3
LIST OF OPEN ELECTIVE COURSES
Cour Hours/Week 2 Maximum Marks
S.No. gudse Course Cat 3
ode L | T | P | G| CA| FE |Total
COURSES OFFERED BY THE DEPARTMENT OF MATHEMATICS
1 22MAOEO01 | Sampling Theory OE 3 0 0 3 40 60 100
2 22MAOEOQ02 | Numerical Methods OE 3 0 0 3 40 60 100
3 22MAOEO03 | Probability and Queuing Theory OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF CIVIL ENGINEERING
4 22CEOEOQ1 | Environmental Management OE 3 0 0 3 40 60 100
5 | 22CEOEQ2 | Disaster Mitigation and OE | 3| 0| o] 3| 40 | 60 | 100
Management
6 22CEOEO3 Repair and Rehabilitation of Building OE 3 0 0 3 40 60 100
Elements
7 22CEOEO04 | Mechanics of Deformable bodies OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
8 22CSOEOQ1 | Object Oriented Programming Concepts] OE | 3 | 0 0 3 40 | 60 | 100
9 22CSOEOQ2 | Operating Systems Principles OE 3 0 0 3 40 | 60 | 100
10 22CSOEO03 | computer Communications and Network OE 3 0 0 3 40 60 100
11 | 22CSOEO04 | python Programming OE | 3| 0| o | 3| 40 | 60 | 100
12 22CSOEOS | |ntroduction to Programming in Java OE 3 0 0 3 40 60 100
13 22CSOEOQ6 | computer Organization OE 3 0 0 3 40 60 100
14 22CSOEOQ7 | Data Structures using C++ OE 3 0 0 3 40 60 | 100
15 | 22CSOEOQ8 | cloud Computing Fundamentals OE | 3| 0| o | 3| 40 | 60 | 100
16 22CSOE09 Artlflc!al Intelligence and Machine OE 3 0 0 3 40 60 100
Learning
COURSES OFFERED BY THE DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
17 22ECOEO1 | Fundamentals of Electron Devices OE 3 0 0 3 40 60 | 100
18 22ECOEQ2 | Principles of Modern Communication OE 3 0 0 3 40 60 100




Systems

19 22ECOEOQ3 | Microcontrollers and its applications OE 3 0 0 3 40 60 100
20 22ECOEO04 | Computer Networks OE 3 0 0 3 40 60 100
21 22ECOEOQ5 | Basics of Embedded Systems OE 3 0 0 3 40 60 100
22 22ECOEO06 | Basics of Internet of Things OE 3 0 0 3 40 60 100
23 22ECOEQ7 | Basics of Artificial Intelligence OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
24 22EEOEQ | Renewable Energy Sources OE 3 0 0 3 40 60 100
25 22EEOE@ | Industrial Drives OE 3 0 0 3 40 60 100
26 22EEOE@ | Energy Conservation and Management | OE 3 0 0 3 40 60 100
0

27 22EEOE@ | Electric Vehicles OE 3 0 3 40 60 100

COURSES OFFERED BY THE DEPARTMENT OF MECHANICAL ENGINEERING

Design of Machine Elements and

28 22MEOEO01 OE 3 0 0 3 40 60 100

Machining
29 22MEOEO02 | Industrial Engineering OE 3 0 0 3 40 60 100
30 22MEOEO03 | Industrial Robotics OE 3 0 0 3 40 60 100
31 22MEOEO04 | Power plant Engineering OE 3 0 0 3 40 60 100
32 22MEOEO5 | Principles of Management OE 3 0 0 3 40 60 100
33 22MEOEO06 | Professional Ethics in Engineering OE 3 0 0 3 40 60 100
34 22MEOEOQ7 | Renewable Sources of Energy OE 3 0 0 3 40 60 100
35 22MEOEO08 | Robotic Process Automation OE 3 0 0 3 40 60 100
36 22MEOEOQ9 | Total Quality Management OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF METALLURGICAL ENGINEERING

37 22MTOEO1 | Foundry and Welding Technology OE 3 0 0 3 40 60 100
38 22MTOEOQ2 | AdvancedSurface Engineering OE 3 0 0 3 40 60 100
39 22MTOEO3 | Design and Selection of Materials OE 3 0 0 3 40 60 100
40 22MTOEO04 | Nanogience and Technology OE 3 0 0 3 40 60 100
41 22MTOEOQ5 | Materials for AutomotiveComponents OE 3 0 0 3 40 60 100




HONOURS DEGREE for Metallurgical Engineering Students
B.ET HONOURS for Metallurgical Engineering Students
PROFESSIONAL ELECTIVE COURSES 7 VERTICALS

A student can also optionally register for additional courses (18 credits) and become eligible for the
award of B.E./B.Tech. (Honours) or Minor Degree. For B.E./B. Tech. (Honours). A student shall
register for the additional courses (18 credits) from semester V onwards. These courses shall be from
the same vertical or a combination of different verticals of the same programme of study only. For
minor degree, a student shall register for the additional courses (18 credits) from semester V onwards.
All these courses have to be in a particular vertical from any one of the other programmes.

VERTICAL 1: WELDING VERTI CAL 2: MATERIALS AND
PROCESSING
22MTH101 22MTH201
Welding Equipment and consumables Electrical, Magnetic and Optical Materials
22MTH102 22MTH202
Welding codes and standards Materiak Technology

22MTH103 22MTH203

Automation and Robetin Welding Polymers and Composites
22MTH104 22MTH204

Welding Applicatiors Technology Selection of Materials
22MTH105 22MTH205

Brazing, Soldering, Surfacing and Cutting High Temperature Materials
22MTH106 22MTH206
Design of Weldments Processing of Nonmetallic Materials
22MTH107 22MTH207
Failure Analysis in Weldments Biomaterials

22MTH108 22MTH208

Finite Element Analysis in welding Advances in Nuclear materials

22MTH209
Automotive and Aerospace materials
22MTH210
Processing of Nonferrous metal ores

VERTICAL 1: WELDING

COURSE CONTACT

S.NO CODE COURSETITLE CATEGORY PERIODS L T P C
1. \Welding Equipment and
22MTH101 consumables PE 3 3 0 0 3
2 22MTH102 |Welding codes and standards PE 3 3 0 0 3
3. IAutomation and Robots in
22MTHI03 v elding PE 3 3 o | o | 3
4, \Welding Applicatiors
22MTH104 1o hnology PE 3 3 0 o | 3
5. Brazing, Soldering, Surfacing
22MTHI105 and Cutting PE 3 3 0 0 3
6. 22MTH106 |Design of Weldments PE 3 3 0 0 3
7. 22MTH107 |Failure Analysis in Weldments PE 3 3 0 0 3
8. Finite ElementAnalysis in

22MTHI08 4 elding PE 3 3 o | o | 3




HONOURS DEGREE for Metallurgical Engineering Students
VERTICAL 2: MATERIALS AND PROCESSING

COURSE

S.NO CODE COURSETITLE CATEGORY CONTACTP
ERIODS
1 29MTH201 Electr!cal, Magnetic and Optic{
Materials PE 3
2 22MTH202 |Materiak Technology PE 3
22MTH203 [Polymers and Composites
3. PE 3
22MTH204 |[Selection of Materials
4. PE 3
5. 22MTH205 [High Temperature Materials PE 3
6. 29MTH206 Proce_ssmg of Nonmetallic
Materials PE 3

22MTH207 |Biomaterials
7. PE 3

8 22MTH208 |Advances in Nuclear materials PE

IAutomotive and Aerospace

9. 22MTH209 .
materials PE 3

Processing of Nonferrous met
ores PE 3

10. 22MTH210




MINOR DEGREE - VERTICALS

For minor degree, a student shall register for the additional courses (18 credits) from semester V onwards. All thesaveotardesin a particular vertical from any one of the other programmes.

VERTICAL -1 VERTICAL -II VERTICAL -1l VERTICAL -1V VERTICAL -V VERTICAL - VI
Civil Engineering Computer Secience and Electronics and Electrical and Electronics | Mechanical Engineering | Metallurgical Engineering
Engineering Communication Engineering
Engineering
22CEMO01 22CSMO01 22ECMO1 22EEMO1i Linearand | 22MEMO1 Engineering Ad ZZMT(;V' S; ical
Construction Materials Programming in C++ Electron Devices Digital Electronics Circuits | Thermodynamics Vl?/lr(]e(t:zllurg)ysma
22CEMO02 2 MO02 . 22MTMO02
Building gons?ruction & | Advanced Ztg:afa gtructures and 22ECMO2 22EEMO021 Microprocessor | 22MEMO2 Fluid Thermodyna(:nics and
. ) igi i and Microcontrollers Mechanics and Machiner o
Equipment Algorithms Digital Electronics ! / kineticsin Metallurgy
22CEMO3 c ZZISSMO-B ion and 22ECMO3 22EEMO31 Control Systems| 22MEMO3 Manufacturing) - 2'2M|TI\BAOr? iour of
Concrete Technology omputerorganization an Electronic Circuits 4 Processes echanical Behaviour o
Design Materials
22CEMO4 22CSMo4 22ECM04 22EEMO04i Measurement | 22MEMO04 Materials 2|23MTM04 _
Environmental Engineering | Advanced Operating Systems  SignalProcessing and Instrumentation Engineering Rat:/lezglfljer;s/em
_2ZCEMOS 220SMOS 22ECMOS 22EEMO51 Electrical | 22MEMO5 Kinematics of 22MTMOS
Basics of Transportation Data Communication and [Fundamentals of Microprocesgors Machines Machinery Corrosion and Surface
Engineering Computer Networks and Microcontrollers Engineering
oot | g e | a0 | 22EEMO6I Electic Drives | 22MEMOS Hydraulics 22MTMO6
epair and Rehabilitation rogramming Essentials in nalog and Digita and Control and Pneumatics MaterialsCharacterization
Structures Python Communication
22CEMO07 Ad 2dzc[:)8|v|ob7 s 22ECMO7 22EEMOT71 Electric Vehicle | 22MEMO7 Design of A Z.ZMTAMW
Green Building Technology| “\dvanced Database System o, hication Networks and Control Machine Elements utomotive, Aerospace ang
Concepts Defene Materials
2 M 22ECMO08
_____ Virtuali 2Ct?S 08d cloud Fundamentals 22EEMO8i Electrical Energy| 22MEMO08 Heat and Mass
Irtualization and t-fou Conservation anduditing | Transfer
Computing of loT
22ECMO09
. 22MEMO09 Metrology and
---------- Wireless Sensors and 22EEMO0971 SMPS and UPS Quality Control 24 -
Networking
22ECM10

Fundamentals of Embedde

d

Systems

22EEM107 Utilization of
Electrical Energy

22MEM10 Dynamics of
Machinery




LIST OF MINOR DEGREE - VERTICALS

c Hours/Week £ | Maximum Marks
S.No. g u(;se Course Cat 2
ode L | T|P| S| CA| FE |Total
CIVIL ENGINEERING
1 22CEMO1 | Construction Materials OE | 3 0 0 3 40 | 60 100
Building Construction &
2 22CEMO02 Equi pment 6s OE | 3 0 0 3 40 | 60 100
3 | 22cEmo3 | Concrete Technology OE |3 |0 |0 [3 | 40|60 | 100
4 29CEMO04 | Environmental Engineering OE | 3 0 0 3 40 | 60 100
5 22CEMO5 | Basics ofTransportation Engineering e | 3 0 0 3 40 | 60 100
6 29CEMO6 Repair and Rehabilitation of oE | 3 0 0 3 20 | 60 100
Structures
7 | 22cemor | Green Building Technology OE |3 [0 |0 |3 | 40|60 | 100
COMPUTER SCIENCE AND ENGINEERING
1 22CSM01 | Programming in C++ OE 3 0 0 3 40 60 | 100
2 22CSMO2 Advanced Data Structures and OE 3 0 0 3 40 60 | 100
Algorithms
3 22CSM03 | Computer Organization and Design OE 3 0 0 3 40 60 | 100
4 22CSM04 | Advanced Operating Systems OE 3 0 0 3 40 60 | 100
5 22CSMO5 Data Communication and Computer OE 3 0 0 3 40 60 | 100
Networks
6 22CSMO06 | Programming Essentials in Python OE 3 0 0 3 40 60 | 100
! 22CSMO07 | Advanced Database System ConceptsO E 3 0 0 3 40 60 | 100
8 22CSM08 | Virtualization and Cloud Computing OE 3 0 0 3 40 60 | 100
ELECTRONICS AND COMMUNICATION ENGINEERING
1 | 22ECMO01 | Electron Devices OE 3 0 0 3 40 60 | 100
2 | 22ECMO02 | Digital Electronics OE 3 0 0 3 40 60 | 100
3 | 22ECMO03 Electronic Circuits OE 3 0 0 3 40 60 | 100
4 | 22ECM04 | Signal Processing OE 3 0 0 3 40 60 | 100
5 | 22ECMO05 3 0 0 3 40 60 | 100

Fundamentals of Microprocessors and Microcontrol

FrsOE




6 | 22ECM06 | Analog and Digital Communication | OE 3 0 0 40 60 | 100
7 | 22ECMO7 Communication Networks OE 3 0 0 40 60 | 100
8 | 22ECMO08 | Fundamentals of IoT OE 3 0 0 40 60 | 100
9 | 22ECMOQ09 | Wireless sensors and networking OE 3 0 0 40 60 | 100
10| 22ECM10 | Fundamentals of Embedded systems OE 3 0 0 40 60 | 100
ELECTRICAL AND ELECTRONICS ENGINEERING
1 22EEMOL L|_nea_r and Digital Electronics OE 3 0 0 40 60 | 100
Circuits
> 22EEMO2 M!croprocessors and OE 3 0 0 40 60 | 100
Microcontrollers
3 22EEMO03 | Control Systems OE 3 0 0 40 60 | 100
4 22EEM04 | Measurements and Instrumentation OE 3 0 0 40 60 | 100
5 22EEMO5 | Electrical Machines OE 3 0 0 40 60 | 100
6 22EEMO06 | Electric Drives andControl OE 3 0 0 40 60 | 100
7 22EEMO7 | Electric Vehicles and Control OE 3 0 0 40 60 | 100
8 22EEMO8 Eleqtrlcal Energy Conservation and| OE 3 0 0 40 60 | 100
Auditing
9 22EEM09 | SMPS and UPS OE 3 0 0 40 60 | 100
10 22EEM10 | Utilization of Electrical Energy OE 3 0 0 40 60 | 100
MECHANICAL ENGINEERING
. , . OE 3 0 0 40 60 | 100
1 22MEMO01 | Engineering Thermodynamics
: . . OE 3 0 0 40 60 | 100
2 22MEMO02 | Fluid Mechanics and Machinery
_ OE 3 0 0 40 60 | 100
3 22MEMO03 | Manufacturing Processes
: . : OE 3 0 0 40 60 | 100
4 22MEMO04 | Materials Engineering
. , , OE 3 0 0 40 60 | 100
5 22MEMO05 | Kinematics of Machinery
. . OE 3 0 0 40 60 | 100
6 22MEMO06 | Hydraulics and Pneumatics
. . OE 3 0 0 40 60 | 100
7 22MEMO07 | Design of Machine Elements
OE 3 0 0 40 60 | 100
8 22MEMO08 | Heat and Mas$ransfer
. OE 3 0 0 40 60 | 100
9 22MEMO09 | Metrology and Quality Control




OE

40

60

100

10. | 22MEM10 | Dynamics of Machinery
METALLURGICAL ENGINEEING

1 22MTMO1 | Advanced Physical Metallurgy OE | 3 40 | 60 | 100
X 29MTMO2 'I'\'/Ikgi;rlm)r(;{/namics and Kinetics in OE 3 40 60 | 100
3 22MTMO03 | Mechanical Behaviounf Materials OE | 3 40 | 60 | 100
4 22MTMO04 | Rate Processes in Metallurgy OE | 3 40 | 60 | 100
. 22MTMO5 | Corrosion and Surface Engineering| OE | 3 40 | 60 | 100
6 22MTMO06 | Materials Characterization OE | 3 40 | 60 | 100

29MTMO7 Automotive, Aerospace and Defenc| OE 3 40 60 100

Materials




SUMMARY

B.E., METALLURGICAL ENGINEERING

Credits Per Semester Credits
CourseWork Total Recommend
SNNO|  subject Area I TR \Y v|wve|ovie | vl Credit ed by
AICTE
1 | Basic Sciences 8 11 | 7 7 - - - - 33 25
p | Humanities and 4| 5 |- 2 - | s ] 17 12
Social Sciences
3 Engineering Sciences| 9.5 | 85 | - - - - - - 18 24
4 Professional Core - - 13 13.5 21.5 - 6 - 54 48
5 Professional Elective - - - - - 9 6 3 18 18
6 | Open Elective . - o9 3 ; 12 18
Employment
Enhancement Coursd T ) |3 10 13 15
Proto Sem - 1 1 1 1 21 - - 21/4
TOTAL 215 (255 |21 | 235 [225 |21/21] 21 | 13 169 160*




SYLLABUS



PROFESSIONAL CORE COURSES



METALLURGICAL ENGINEERING - FULL TIME

REGULATION 2022 T SYLLABUS

SEMESTER-I

22MC101 INDUCTION PROGRAM SEMESTER I

PRE-REQUISITE Category MC Credit 0

T P|TH
Hours/Week

0 0O |0] O

INDUCTION PROGRAM (MANDATORY) -3 WEEKS DURATION

LIST OF EXPERIMENTS

Physical activity.

Creative Arts.

Universal Human Values.

Literary.

Proficiency Modules.

Lectures by EminerReople.

Visits to local Areas.

Familiarization to Dept./Branch & Innovations.

= =4 -4 8 _a_a_9a_°

Total = 21Days




22EN101 COMMUNICATIVE ENGLISH SEMESTER I

CATEGORY HS | Credit 3

PREREQUISTIES Ll TI|P TH
Basic language skills listening, speaking, reading and writing Hours/Week

2 1012 4

COURSE OBJECTIVES

1. | Todevelop the communicative skills of learners by engaging them in reading, writingand grammar learning activiti

2. |To inculcate | earnersé abilitmandas read texts, summe
3. | To assist learners to acquire writing skills for academic, social and professional purposes

4, |To i mprove |l earnersd vocabulary and grammar to supf
UNIT | COMPREHENSION 6|0 [6 |12

Listening i Interview with personal assistant, An interview with a business consultant, Describing changes in a ¢
Describing dimensions of products.

Speaking Selfintroduction, name, home background, study details, area of interest, hobbies, strengths and weaknesses
Reading- Reading for detailed comprehension, specific information, Understanding notices, messages, timetables, grap
to technical contexts.

Writing T Dialogue writing in a business context.

Grammar- Parts of speech, Tenses, Voices, Common errors in English, Subjectagreement, NouRronoun agreemen
Prepositions and Articles.

UNIT II RECOMMENDATION (6 ]0 |6 [12

Listeningi An interview about a production process, Telephone conversations, Making and clepmpngments, Descriptio
of how a product is advertised.

Speaking Personal interview, dress code, body language, required skills, corporate culture and mock interview.
Reading- Reading technical texts from journals, newspapers and technical blogs.

Writing - Writing checklists, Recommendations.

Grammar- Prefix and suffix, Synonyms, Antonyms, Verb formdAuxiliary verbs, Modal verbs, Phrasal verbs, Pronot
Adverbs and Adjectives.

UNIT Il | CONVERSATION 6|0 [6 |12
Listening- Conversation between twamployees, Interview about change in job and corporate gift giving, Creating good te
presentation.

Speaking- Role play- examiner and candidate, customer and sales manager, team leader and team member, intery
applicant, industrialist and candidate.

Reading- Reading advertisements, gadget reviews, user manuals.
Writing - Providing instruction, Writing Hnails - Attending workshops, Paper submission for seminars and confere
Arranging and cancelling a meeting.

Grammar Conditional statements, Redundancies, Collocations and Meanings of individual words.

UNIT IV | REPORTING (6 ]0 [6 12

Listening’ Working in an international team, Statistical information, Interview with investor relations, Radio interviews.
Speaking Giving a speecH)escribing given data, Discussing company information, Summarizing an article.

Reading- Reading longer technical texts, cause and effect essays, newspaper articles, company profiles.

Writing - Essay writing on social topics, Technical Report Writingtatus reports on projects, Feasibility reports and e
reports on seminars, conferences, meeting.

Grammar- Compound words, Conjunctions, Sentence completion, Negation in statements and questions.

UNITV | INTERPRETATATION 6|0 [6 |12

Listeningi An interview with career advisor and recruitment agent, Feedbacks, Meeting extracts.

Speakingi Qualities required for employability, Improving employee productivity, presentation on praoleing skills,
teamwork, creativity and leadership quality.

Reading- Reading brochures, telephone messages, social media messages relevant to technical contexts.

Writing - Letter Writing17 Formal Letters and Informal Letterscover letter with resume, Mind maps, Chartsiterpreting
statistical data, charts, graphs and tables.

Grammar- One word substitution, Abbreviations and acronyms in technical contexts and technical vocabulary, Idioms.




Total (30L + 30P)= 60 Periodg

REFERENCE BOOKS:

1. Meenakshi Raman and Sangeeta Sharma. Professional English. Oxfeedsity Press, New Delhi, 2019.
2. Krishna Mohan, Meera Bannerji. Developing Communication Skills. Macmillan India Ltd, Delhi, 1990.
3. Sanjay Kumar, Pushp Lata. English Language and Communication Skills for Engineers. Oxford UniversiB0P8ess

E-RESOURCES:

1. https://learnenglish.britishcouncil.org/
2. https://www.bbc.co.uk/learningenglish
COURSE OUTCOMES: Bl oomés T
Upon completion of this course, the students will be able to: Mapped
CO1 | comprehend the main ideas, kistails and inferred meanings of technical texts Understand
CO2 | use language effectively at technical and professional contexts Apply
CO3 | apply the academic and functional writing skills in formal and informal communic
contexts Apply
CO4 | interpret pictorial representation of statistical data and charts Apply
COURSE ARTICULATION MATRIX
COs /POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3| PSO4
co1 1 1 3 1 1
Cco2 1 1 3 2 2
COo3 2 1 3 1 1
CO4 3 1 3 1 1
Avg L 1| 3 125 | 1.25
3/2/1%-indicates strength of correlation (3 High, 2-Medium, 1- Low)




MATRICES, CALCULUS AND ORDINARY DIFFERENTIAL
22MA101 EQUATION S SEMESTER
B.E. (Common to all Branches ExcepEEE)
PRE-REQUISITE: Category BS | Credit 4
Basic 12" level Matrices, Differential Calculus, Integral Calculus and L | T |P] TH
Hours/Week
ODE. 3|1 /|0| 4

Course Objectives:

1. | To know the use of matrix algebra needed by engineegsdotical applications.

To understand effectively both the limit definition and rules of differentiation.

To familiarize in solving maxima and minima problems in two variables.

To obtain the knowledge of multiple integrations and their related applications.

aibr|lwnN

To obtain the knowledge to solve second order differential equations with constant and variable coeff

Unit | MATRICES 9 3 |0 12

System of linear equatiorisCharacteristic equation of a MatrixEigen values and Eigerectorsi Properties
CayleyHamilton theorem (excluding proof) Diagonalization of Matrices Reduction of quadratic form t
canonical form by orthogonal transformation.

Unit 1l DIFFERENTIAL CALCULUS 9 3 |0 12

Representation of functionsLimit of a function- Continuity - Derivatives- Differentiation rules- Maxima and
Minima of the function of a single variable.

Unit 111 FUNCTIONS OF SEVERAL VARIABLES 9 3 |0] 12

Partial derivative§ Eul er 6 s t heor em f oirTotdl Dem@tyesdaocobians Maxima, Minimaj
and Saddle point Method of Lagrangian multiplier§ ay | or 6 s seri es.

Unit IV MULTIPLE INTEGRALS 9 3 0| 12

Multiple integrals Double integralsi Change of order of integration in double integial€hange of variable
(Cartesian to Polail) Application to Areag Evaluation of Triple integrals Application to volumes.

Unit V ORDINARY DIFFERENTIAL EQUATIONS 9 3 |0 12

Seconedorder linear differential equations with constant and variable coefficigbéaichyEuler equation an
CauchyLegendr e 6 s | Methedaof variatipruod paiarneterSimultaneous first order linear equatio
with constant coefficients.

Total (45L+15T) =60 Hours

Text Books:
1. |Grewal . B. S, AHIi gher E BdgionnKedanmaPubligatiois Dethie 2056t | ¢ s 0
2 Jain R. K. and lyengar S. R. K. , "Hdifioh, NarosePebticati&ns, dNew
" | Delhi, 2007.
Reference Books:
1. |James Stewart, M Edittor @enhgage Lear@irg) New Delhis2014. 2
2 P. Kandasamy, K. Thilagavathy and K. Gunavat®
" | Edition, S. Chand & Co. Ltd. New Delhi, 2010.
Srimanta pal and Subath.C. Bhumia, AEngineer.:
3. 2015




4. |[Ewi nkreyzig, f@AAdvanced"dditiqniJoheWiey&Sgns,M@G7.h e mat i ¢
5 Siva Ramakri shnabDas. P, Ru k n ma n g a"Heditioh, eatisan,EChenriaik
" | Delhi, , 2013.

COURSE OUTCOMES: Bl oomo
. , _ Taxonomy

Upon completion of the course, the students will be able to: Mapped

CO1 | Learn the fundamental knowledge of Matrix theory. Understand

CO2 | Use both the limit definition and rules of differentiation to differentiable functions. Apply

CO3 | Apply differentiation to solve maxima and minima problems. Apply

co4 Apply integration to compute multiple integrals, area, volume, integrals in Apply

coordinates, in addition to a change of order and change of variables.
CO5 | Apply various techniques in solving differential equations. Apply

COURSE ARTICULATION MATRIX

COs/
POs

PO1 | PO2

PO3 | PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

PO12

PSO1

PSO2| PSO3| PSO4

Co1

COo2

COo3

CO4

2
2
2
2

2
2
2
2

CO5

W Wl w|w|w

NIN[ININ[DN

2

2

3/ 2/ 1i indicates strength of correlation (3i High, 27 Medium, 11 Low)




22PH101 ENGINEERING PHYSICS SEMESTER |

PREREQUISITES Category | BS Credit 4

Basic knowledge in sound, light and heat L T P | TH
Hours/Week

3 1 0 4

Course Learning Objectives

1 | Tounderstand Principlesf ultrasonicproduction,its applications and acoustics of buildings

2 | Tounderstand Principle, workirend industrial applications of LASER and optical fiber

3 | To gain knowledge in mode tfansmission of heat by conduction mechanism with experimental
illustrations

4 | To obtain knowledge in basic concepts of quantum physics and matter waves

To acquire knowledg@ basics of crystal structure ,types of crystal , its defects and crystal growth
techniques

Unit | ULTRASONICS AND ACOUSTICS 9 3 0 12

ULTRASONICS: Introductioni Productionr Magnetostriction effectMagnetostriction generatdrPiezoelectrig
effect I Piezoelectric generatorDetection of ultrasonic wavesPropertiesi Acoustical grating Velocity
measuremeitndustrial applicationsDrilling, welding, soldering and cleaniigSONAR T Medical applicationd
(Qualitative).

ACOUSTICS OF BUILDINGS: Introductioni Reverberation and reverberation timéactors affecting acoustig
of buildings and their remedies Absorption céefficient i Basic requirements for the acoustically gq
auditorium.

Unit Il LASER AND FIBER OPTICS 9 3 0 12

LASER: Stimulated absorption, spontaneous emission and stimulated eniiBsipalation inversiofi Pumping
methods Types of laserNdi YAG, CO:laseri Industrial and medical applications (Qualitative)

FIBER OPTICS: Principle of optical fiberi Structure and classification of optical fibérCritical angle-
Numerical aperturé Acceptance angle Fiber optic communication (Block diagram).

Unit Il THERMAL PHYSICS 9 3 0 12

Modes of transmission of heatConductioni Convectioni Radiationi Thermalconductivityi Coefficient of
thermal conductivity and its unitThermal conduction through compound media in serid3etermination of
thermal conductivity- Sear | eds met hod for good conduct iThemal
insulating material$ Thermal insulation in buildings.

Unit IV QUANTUM PHYSICS 9 3 0 12

Matter waves experimental evidenceDavisson and Germer experiménSc hr odi nger & s Time:
independent and dependent equatiofysical significance of wavenctioni Particle in a one dimensional b
T Electron Microscope (Qualitative).

Unit V CRYSTAL PHYSICS 9 3 0 12

Latticei Unit cell i Bravais latticesl Number of atoms per unit cell, atomic radius, coordination nhumber, pa
factoii Crystal growth techniques: Bridgman, Czochralski techniques. Crystal imperfeetidomt defectsi
Schottky defect, Frenkel defettLine defectsi Edge dislocation, Screw dislocatiGnPlanar defect§ Grain
boundaries, Twin boundaries.

Total (45+15) =60 Hours




Text Books:

Arumugam M, OEngineering Physicsbd, Anuradha

Rajendran V. and Marika#i, O Engi neering Physicsd, PHI Le

Ragavan V, O6Material science and engineerin

1
2
3 Pal ani samy P. K, O6Engineering Physicsdéd, SCIT
4
5

Introduction to crystal growth, Principles and Practice, H.L. Bhat, Taylor and Francis, 2015 edition

Reference Books:

Gaur R. K. and Gupta S.L, OEngineering Physi

Art hur Beiser, 6 Conc eNcGraw HilfPubNsbineo. htd, SixthyEditiorr, 830G9

1
2
3 Gerd Keiser, 0Optical Fi ber Communi &R&ditiono2015.6
4 OrazioSvelto, David C. Hanna, OPrincildC,ex0.o0

Course Outcomes: Bl ocombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Understand the principle to produce ultrasonic waves and acoustics of building Understand
CO2 | Understand the principle argbplications of laser & optical fiber. Understand
CO3 | Analyze various modes involved in heat transmission. Analyze
CO4 | Gain knowledge in the basic concept of quantum physics. Remember
CO5 | Recognize Crystal structure, crystal defects and crgsbaith techniques. Evaluate

COURSE ARTICULATION MATRIX

COs/ PO | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO PO PO | PSO| PS | PS | PS
POs 1 10 | 11 | 12| 1 | 02| 03|04
Co1 3 2 1 1 1 1 2 2 1
CO2 2 3 1 1 2 1 2 1 1
COo3 3 2 1 1 1 2
CO4 3 2 1 1 2 1 1 1
CO5 2.6 2.2 1 1 1.75 1 1 14 | 15 1 1
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




22Cs101 PROBLEM SOLVING AND C PROGRAMMING SEMESTER |

PREREQUISITES Category | ES Credit 3

L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 | To use general problesolving techniques to device solutions to problems

To understand the inpaiutput relations of software involved in developing and converting a C program t

2 executable code.

3 | To providecomplete knowledge about the programming concepts of C language.

Unit | SYSTEM SOFTWARE, PROBLEM SOLVING, AND C
PROGRAMMING 9 0 0 9

High level programming language Machine level languagé role of system software (Editor, Compilg
AssemblerLinker, Loader, and Operating System) in developing and executing a C program

C Programming: Character setCase sensitivityi IdentifiersT Keywords' Literals i Data typesi Declaration
statement Variables and their associated informatiofrormed and unformed console inuttput statements
Type conversiofi Operatord Precedence and AssociativityPreprocessor directives (#include and #definghe
main () functionGeneral problersolving Techniques: Algorithi Flow-charti PseudocodeDeveloping solutior]
for problems involving only operators and writing their equiva@mprograms.

Unit 11 CONTROL STATEMENTS 9 0 0 9

General problersolving Techniques: Representing Decision makinglsé statemerit switchrcase statemerit
Looping statement: for loop, while loop and -@dnile loop i Branching statements: break and continue
Algorithm, Flow-chart, and Pseudoco@eprogramming: Decision Making:-&lse statemerit switch case stateme
- Looping statement: for loop, while loop and-ahile loopi Branching statements: break and continiddesting

Developing solutions for problems involving control statements using General prsbleimy techniques and thq
equivalent C programs

Unit 1 ARRAYS, POINTERS, AND STRINGS 9 0 0 9

Onedimensional and twdimensional Arrays: Declarationinitialization i Processing Pointers: Declaratidn
Initialization - Processing relation between pointers and arrayStringsi String operation C Library support for
string handlingDeveloping solutions for problems involving arrays, pointers and strings using General pr
solving Techniques and their equivalent C programs.

Unit IV FUNCTIONS 9 0 0 9

Functioni Library functions andiserdefined functiong Function prototypes and function definitioh$aramete
passing mechanismsRecursioni Storage classasWorking with multiple source file®eveloping solutions fo
problems involving functions using General probisaiving techniques and their equivalent C programs.

Unit VvV STRUCTURES, UNIONS AND FILE 9 0 0 9

Structure: declaratiori definition - Structure within a structuré Passing structures to functioiisArray of
structured Pointers to structurednion - File operation: reading and writing/appending to binary and text files.

Total =45 Hours




Text Books:

1 Bal agurusamy E, i Pr ogr a manillBYEditiom, 202X S | Co, Tat 4

2 Yashvant P. Kanet kar , ALet Us Co, BPB Publ i cHd

Reference Books:

1 WVenugopal, AMastering CO-HIll.8W& ond Editiono, T4

2 R. G. Dromey, fAHow to solve it by computerso,

3 |Greg Perry and Dean Mill er, AiC Pr ogr amnPublighingA b
20123

4 Brain W. Kernighan and Ritchie Denni s, ARnThe C

E-References

1 |https://www.learrc.org/

2 |https://www.programiz.com/programming

Course Outcomes: Bl oombés Ta
Upon completion of thisourse, the students will be able to: Level
co1l Explain thg concepts of C Programming and roles of system software in Remember &Understand
programming
CO2 | Use general problesolving techniques to develop solution to problems Apply
coO3 Apply the concepts of C Programming to develop solutions by writing C Apply &Analyze

programs

COURSE ARTICULATION MATRIX

COs/ | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO PO | PO |PSO| PS | PS | PS
POs 10 11 12 1 02 |03|014
co1 2 1 3 3 1
Cco2 2 1 3 2 3 2
COo3 2 1 3 2 3 3
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




22CE101 ENGINEERING MECHANICS Semester I

PREREQUISITES Category ES | Credit 3

L T P TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 To explain the importance of mechanics in the context of enginesmshgonservation equations.

To apply resolution of forces

2

3 To explain the significance of centroid, centegadvity and momentf inertia

4 To apply the different principles to study the motion of a body, and concept of relative velocity an
acceleration

5 To apply Impulse Momentum principle

Unitl | BASICS & STATICS OF PARTICLES (9 o o |9

Introductioni Units and Dimensions Laws of Mechanics L ame 6 s t heor e m, Par al
Law of forces’ Vectorsi Vectorial representation of forces and momént&ctor operations: additions,
subtraction, dot product, cross producoplanar Forcet Resolution and Composition of forces
Equilibrium of a particlé Equilibrium of a particle in three dimensioh&quivalent systems of forcés
Principle of transmissibility Single equivalentorce.

Unitll | EQUILIBRIUM OF RIGID BODIES (9 o o |9

Free body diagrar Types of supports and their reactiGngquirements of stable equilibriuimMoments
and Couple$ Moment of a force about a point and about an aXiectorial representation of moments and
couplesi Scalar components of amomént ar i g n o n & Equitibriuen@frRegichbodies in two
dimensiong Equilibrium of Rigid bodies in three dimensions.

Unit Il | PROPERTIES OF SURFACES AND FRICTION (9 |o Jo |9

Determination of Areas and VolumgFheorems of Pappus and Guldifieisst moment of area and the
Centroid of sectionsSecond and product moments of plane area of various seicBanallel axis theorem
and perpendicular axis theordPolar moment of inertiaPrincipal moments of inertia of plane arda#ncipal
axes of inertiaFrictional forceLaws of Coulomb frictiorsimple contact frictiorRolling resistancéBelt
friction.

Unit IV | KINEMATICS AND KINETICS OF PARTICLES (9 o o |9
DisplacemntVelocity and acceleration, their relationstiRglative motiorlNe wt on és | AVark o f
Energy Equatiodmpulse and Momentusimpact of elastic bodies

UnitV | KINEMATICS AND KINETICS OF RIGID BODIES (9 |o o |o9

Plane motionAbsolute motion Relative motion Translating ares and Rolling Axeé#&/ork and Energy
Impulse and Momentum

Total= 45 Periods

Text Books:

Rajasekaran S and Sankara subramaBiaffundamentals of Engineering Mechanics, Vikas Publishing

! HousePvt. Ltd., 3rd Edition,2017.

Bansal R.K., Engineering Mechanics, Laxmi Publicationd_{&) 8th Edition, 2015.

2
3 |Palanichamy M.S. and Nagan S, Engineering Mechanics, LRubiication(P) Ltd.,2022
R

eference Books:

Kumar K.L., Engineering Mechanic, Tata McGiiddill Publishing Company Limited, NeWelhi, 4th

1 Edition, 2017.




Beer F.P and Johnson Jr. E.R. Vector Mechanics for Engineers, Vol. 1 Statics and Vol. 2 Dynamics
McGraw Hill International Edition, 12th Edition, 2019

HibbellerR.C., Engineering Mechanics, Vol. 1 Statics, Vol. 2 Dynamics, Pearson Education Asia Pvi
14th Edition, 2017.

Irving H. Shames, Engineering MechaniicStatics and Dynamics, IV EditiGhPearson Education Asia P
Ltd., 4th Edition, 2005.

Course Outcomes:

Bl oomoés

Upon completion of this course, the students will be able to: Taxonomy
Mapped

Demonstrate the basics and statics ofpidudicle by applying, knowledge of

COo1 . . . . Apply
mathematics and engineering sciences

co2 Explain theequilibrium of rigid bodies and draw the free body diagram and ment ApDl
the supports and the reaction for the diagram. PPy

cO3 Select and apply appropriate techniques to determine the areas of the surfaces Apply

the various theorems and find the moment of inertia of different body shapes

CO4 | Understand the complex engineering problems to solve the dynamics of particle Apply

CO5 Unde.rstand the mechanisms of rigid bodies using Civil engineering solutions fo Apply
sustainable development.

COURSE ARTICULATION MATRIX

COs/ | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | POl | PO1 PSO1 PSO | PSO | PSO

POs |1 2 3 4 5 6 7 8 9 0 1 2 2 3 4

coi |2 |3 |1 |1 |- |- |12 |- |- |- - - 1 - - -

co2 |2 |3 |2 |1 |- |- |12 |- |- |- - - 1 - - -

co3 |2 |3 |2 |1 |- |- |12 |- |- |- - - 1 - - -

co4 |2 |3 |2 |1 |- |- |12 |- |- |- - - 1 - - -

cos |2 |3 |2 |1 |- |- |12 |- |- |- - - 1 - - -

Avg 2 3 18 |1 - - 1 - - - - - 1 - - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




jkpou; kuG Semester |
22mMC102 B.E (Common to all Branches)

Kd; epge;jidfs;: Category HSMC | Credit 1

JYfifzk; kw;WKk; ,yf;fpaj;jpd; mbg;gilfs; L T | P|TH
Hours/Week

1 0O |0]| 1

ghinewpNehf;fqg;fs;: khztu;fshy;

1. |jkpo; nkhop kw;WKk; ,yf;fpak; gw;wpamwpitg; ngw KbAK;.

2 ghuk;ghpakghiw xtpag;fs; Kjy; etPd xtpag;fs; kw;Wk; rpw;gf; fiyfs; gw;wpjupe;J nfhs;s
" [KbAKk;

3. |ehl;Lg;Gwf; fiyfs; kw;WKk; tPutpisahl;Lfs; gw;wp mwpe;Jnfhs;s  KbAKk;

4. |ikpou;fspd; xOf;f newpKiwfisg; gw;wp njupe;J nfhz;L  mjd; gb ele;J nfhs;s KbAK;.

gog;thy ,e;jpa  Njrpa ,af;fk; gw;wpAk;> ,ejjpa  kf;fspd; gd;ghl;by; jkpou;fspd; ga;fspg;G  gw,wpAK
ed;F mwpe;Jnfhs;s KbAKk;.

| 3 0O |0 3

’ ! 3 |o|ol 3
T I
I T
i
) I
m 3 00| 3
v 3 0|0} 3
i
I |
I T
:
\Y 3 0|0 3

Total= 15 Periods




Text Books:

1 |jkpoftuyhW - kf;fSk;  gz;ghLk; - Nf.Nf. gps;is (ntspaPL: jkpo;ehLghlE}y; kw;Wk;
fy;tpay; gzpfs; fofk;)

2 |(fzpdpj; jkpo; - Kidth; ,y.Re;juk; (tpfld; gpuRuk;)

3 |fPob - itifejpf;fiuapy; rq;ffhyefuehfhpfk; (njhy;ypay; JiwntspaPL)

4 |nghUie - Mw;waq;fiuehfupfk;. (njhy;ypay;  JiwntspaPL)

ghinewpKbTfs ;: ,e;jg; gbg;GKbe;jJk;>khztu;fshy; Bl oomés Tax
Mapped
CO1 | ,e;jpankhopfs;> ,e;jpankhopf; FLK;gq;fs; gw;wpAKk; kw;Wk; ,yf,fpak;> Understanding
Yhfpajpd; tshir;rp>jkpo; yfifpatsu;rirpapy; ghujpahh;  kw;Wk;
ghujpjhrd; MfpNahupd; gq;fspg;Gfisgw;wpAk; mwpe;Jnfhz;ldu;.
CO2 | rpw;df; fiyfspy; mlg;fpAs;sghiwxtpaq;fs; Kjy; etpdxtpaq;fs; Understanding
tiugw;wpAk;>jkpou;fspd;  r%f>nghUshjhutho;tpy;  Nfhtpy;fspd;
gq;fpidgw;wpAk; njhpe;Infhz;ldh;.
CO3 | jkpoh;fspd; tho;tpay; KiwfNshLxd;wpaehl;,LGwf; fiyfs; kw;WKk; Understanding
jkpoh;fspd; tPutpisahl;Lfisgw;wpmwpe;Jnfhz;ldh;.
CO4 | rq;fthyj;jpy; jkpoh;fs; gpd;gw;wpajpidf; Nfhl;ghLfs; Applying
gw;wpele;Jnfhz;ldu;.
CO5 | .ejpaNjrpa afitk; kw,Wk; e;jpagz;ghl;bw;f;Fj; jkpou;fspd; | Understanding
gq;fpidgw;wpAk; mwpe;Jnfhz;ldh;.
COURSE ARTICULATION MATRIX
COs/PO94PO1| PO2| PO3|PO4| PO5| PO6 PO7| PO8| PO9 PO10| PO11| PO12 PSO1 PSO2| PSO3| PSO4
co1 3 2 1 2
CO2 3 2 1 2
COo3 3 2 1 2
CO4 3 2 1 2
CO5 3 2 1 2
Avg 3 2 1 2
3/ 2 /1- indicatesstrength of correlation (3- High, 2- Medium, 1- Low)




29MC102 HERITAGE OF TAMILS Semester |
PREREQUISITES Category |\5||<S: Credit 1
Basics of TamilLanguage and Literature L T P | TH

Hours/Week
1 0 0 1

1. | To Obtain theknowledge of Tamil Language and Literature

2. | To familiarize with painting and Sculpture

3. | To Know about the folks and martial arts

4. | To understand the Thinai concept of Tamils

5. | To know about the contribution of Tamils to Indian Natiddalvement and Indian Culture.

Unit | LANGUAGE AND LITERATURE 3 0 0 3

Language Families in IndiaDravidian Languages Tamil as a Classical Languag€lassical Literature in Tamil Secular
Nature of Sangam LiteratufeDistributive Justice in Sangam Literatur®anagement Principles in Thirukuralamil Epics
and Impact of Buddhism & Jainism in Tamil LandBakthi Literature Azhwars and Nayanmar§orms of minor Poetry
Development of Modern literature in TamiContribution of Bharathiyar and Bharathidhasan.

Unit Il HERITAGE - ROCK ART PAINTINGS TO MODERN ART 1 3 0 0 3
SCULPTURE

Hero stone to modern sculptuw8ronze icons Tribes and their handicraftsArt of temple car making - Massive Terracotti
sculptures, Village deities, Thiruvalluvar Statue at Kanyakumari, Making of musical instrunéndhangam, Parai, Veeng
Yazh and NadhaswaranRole of Temples in Social and Economic Life of Tamils.

Unit Il FOLK AND MARTIAL ARTS 3 0 0 3

Therukoothu, Karagattam, VilluPattu, KaniyanKoothu, Oyillattam, Leather puppetry, Silambattam, Valari, Tiger-
Sports and Games damils.

Unit IV THINAI CONCEPT OF TAMILS 3 0 0 3

Flora and Fauna of Tamils & Aham and Puram Concept from Tholkapppan$angam LiteratureAram Concept of Tamilg
- Education and Literacy during Sangam Agéncient Cities and Ports of Sangam AgExport and Import during Sanga
Age - Overseas Conquest of Cholas.

Unit V CONTRIBUTION OF TAMILS TO INDIAN  NATIONAL 3 0 0 3
MOVEMENT AND INDIAN CULTURE

Contribution of Tamils to Indian Freedom Struggl&he Cultural Influence of Tamils over the other parts of IndBelf
Respect Movement Role of Siddha Medicine in Indigenous Systems of Medig¢in@scriptions & Manuscripts Print
History of Tamil Books.

Total = 15 Periods




Text Books:
Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL(in print)
Social Life of the Tamils The Classical PeriodDf.S.Singaravelu) (Published by: International Institute of T
Studies.
3 Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.KTRirunavukkarasu) (Published by: Internati
Institute of Tamil Studies).
4 The Contributions of the Tamils to Indian Culture (Dr.M.Valarma(fublished by: International Institute o
Tamil Studies)
5 Keeladi-6 Sangam City Civilization on the banks of ri
ofArchaeology&TamilNadurext Book and Educational Services Corporation, Tamil Nadu)
Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Published by: The Auth
PorunaiCivilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Book and Educatio
Services Corporation, Tamil Nadu)
8 Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL)
COURSE ARTICULATION MATRIX
COs/PO4 P01 PO2| PO3|PO4|{ PO5| PO6 PO7| POS8| PO9l PO10| PO11{ PO12/ PSOY1 PSO2| PSO3| PSO4
Cco1 3 2 1 2
CO2 3 2 1 2
Co3 3 2 1 2
CO4 3 2 1 2
CO5 3 2 1 2
Avg 3 2 1 2
3/ 2 /1- indicatesstrength of correlation (3- High, 2- Medium, 1- Low)




22CS102 COMPUTER PRACTICE AND C PROGRAMMING

LABORATORY SEMESTER I
PREREQUISITES Category | ES Credit 1.5
L T P TH
Hours/Week
0 0 3 3

Course Learning Objectives

1 | Toprovide basic knowledge to work with word processing applications

2 | To provide basic knowledge to work with spread sheet applications

3 | To promote the programming ability to develop C applications

EXPERIMENTS

A. Word Processing
1. Creating and formatting documents.
2. Creating Tables and Manipulation
3. Using Equation Editor
4. Inserting Pictures, Shapes and Charts
5. Using Mail merge
B. Spread Sheet
6. Creating sheets, using built in function and-deéned formulae
7. Creating different types of charts from data
C. Simple C Programming
8. Program using different operators.
9. Program using Control statements.
10. Program using Loops, Array and Strings.
11. Program using Functions and pointers.
12. Program using Structures and Files.

For programming exercises Algorithm, Flow chart and pseudo code are essential

Total (45) = 45 Hours

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomos

Level

Ta

CO1 | Demonstrate the usage of features supported by word processing applid

Understand andpply

CO2 | Demonstrate the usage of featusapported by spread sheet applications.

Understand ané\pply

Apply general programming techniques to develop digital solution to

co3 problems

Understand ané\pply

co4 Implement solutions develop with general programming techniques in C

programming language

Understand andpply




COURSE ARTICULATION MATRIX

COs/ | PO | PO2| PO3| PO4 | PO5| PO6 | PO7 | PO8| PO9| PO | PO | PO| PS | PS| PS | PS
POs 1 10 11 {12 {01 02|03[04
Co1 3 1
COo2 2 3 1
CO3 2 3 3 3 2
CO4 1 1 1 3 3

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




22ME102 WORKSHOP MANUFACTURING PRACTICES SEMESTER |

PREREQUISITES Category| ES Credit 2

L T P TH

Hours/Week
0 0 4 4

Course Learning Objectives

To understand the basics of safety measures taken in the laboratory.

To provide exposure to the students with hamlsexperience on various basic engineering practics
Civil and Mechanical Engineering.

To know about thearious fitting joints and lathe operation.

To gain knowledge in welding and fitting operation.

To understand the fabrication of various models using sheet metals.

LIST OF EXPERIMENTS

N

© ® N o o o

Introduction to Safety measures and First aid.

Study of Lathe, drilling machin@Velding methods and equipmefasting process and toeSheet meta
and fitting tools Carpentry tools and joints.

Fitting: V-fitting, square fitting, Curve fitting.

Lathe: Facing, turning, taper turning and knurling.
Welding: BUTT, LAP and Tjoints.

Foundry: Greensand preparationould making practice.
Sheet metal: Cone, tray, cylinder.

Carpentry: CROSS, T and DOVETAIL joints.

Drilling: simple exercises.

Total(P) =60 Hours

Reference Books:

1 Bawa, H. S, iwWor kshop Practiceo, Tata McGraw H

2 Jeyachandr an, K, Natar aj an, K and Bal asubr ama
Anuradha Publications, 2007.

3 Jeyapoovan, S ar avanaPandian, M and Pranitha, S, i E 1
House Pvt. Ltd, 2006.

4 Dr. P.kannan, Mr. T, Satheeskumar&MiK . Raj asekar , fAEngineering f
2017

5 Dr . V. Rameshbabu AEngineering practices | abo




Course Outcomes: Bl oombo
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Familiarize the working of various equipment and safety measures. Understand
CcO2 Prepare fitting of metal and wooden pieces using simple fitting and carpentry to Apply
manually.

CO3 | Fabrication of components using welding, lathe and drilling machine. Analyze
CO4 | Make the model using sheet metal works. Analyze
COURSE ARTICULATION MATRIX

COs/ | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO | PO | PO | PSO| PS | PS | PS

POs 10 11 [ 12| 1 | 02 | 03|04

co1 3 2 1 2

co2 3 2 1 2

co3 3 2 1 2

CO4 3 2 1 2

CO5 3 2 1 2

Avg. 3 2 1 2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




29MA201 PARTIAL DIFFERENTIAL EQUATIONS, VECTOR SEMESTER I
CALCULUS AND COMPLEX VARIABLES
PREREQUISITES Category | BS Credit 4
Basic 12th level knowledge of Partial Derivatives, Vector algebr L T P | TH

and Complex Numbers. Hours/Week
3 1 0 4

CourseLearning Objectives

To familiarize with the formation and solutions of fistder partial differential equation.

To familiarize with the solutions of higherder partial differential equations.

1
2
3 | To acquire knowledge of vectdifferentiation and integration and its applications.
4

To know about analytic functions with properties, construction of analytic functions and con
transformations.

5 |To obtain the knowledge of C aesiduesy ané comptex iatggraty
around unit circle and seruircle.

Unit | PARTIAL DIFFERENTIAL EQUATIONS T FIRST ORDER 9 3 0 12

Formation of partial differential equations by elimination of arbitrary constantfuantionsi Solutions to first
order partial differential equationsstandard types of first order linear and #ioear PDEL agr ange 6 s

Unit Il PARTIAL DIFFERENTIAL EQUATIONS 1 HIGHER ORDER 9 3 0 12

Solution to homogeneous and Aeomogeneous linear partidifferential equations of second and higbeder by
complementary function and particular integral metha8eparation of variables method: simple problem
Cartesian coordinates, Laplace equation in Cartesian and polar coordinatdesnemsional diffusion equatiof
onedimensional wave equation.

Unit Il VECTOR CALCULUS 9 3 0 12

Vector differentiation Gradient Directional derivative Divergence Curl, Vector integrationLine integration
work donei Surface and Volume integralsr eends t heorem, Gauss diverg
proof)T Simple applications involving cubes and rectangular parallelepipeds.

Unit IV COMPLEX DIFFERENTIATION 9 3 0 12

Functions of a complex variableAnalytic functionsi Cauchyi Riemann equation and sufficient conditions
(excluding proof) Harmonic and orthogonal properties of analytic functi@@onstruction of analytic functions
Conformal mappings: w= z+c, cz, 1/Z,and Bilinear transformations.

Unit V COMPLEX INTEGRATION 9 3 0 12

Cauchyds intGguahy dsheiontebgy ladr §ooranud aLaur ent 6s
expansions Poles and ResiduésCauc hy 6 s Re s iCdntoer intedratiam:r Gireular and seniicle
contours with no poles on the real axis.

Total (45+15) =60 Hours




Text Books:

1 |Grewal . B. S, fAHi gher EBRdgionnkbanmaiPublicativha, Délhe, B04%. i ¢ s

2

Delhi, 2007.

Jain R. K. and lyengar S. R. K. ,"Editiad Nasosad®eblicatiEns, dNew

Reference Books:

1 James Stewart, feditoreGengaga Leardray,| New Delhis2014. 2

P. Kandasamy, K. Thilagavathy and K.

Gunavat

2 |g"Edition, S. Chand & Co. Ltd. New Delhi, 2010.

3 Srimanta pal and Subath C. BhunfiaEngi neeri ng Mat hemati cso, Ox|
2015

4 [Ewinkreyzig, AAdvanced Engineering Mat hemat.

5 Siva Ramakri shnabDas. P, Ruknman g a%dtorhP2arson, Ehenndi 4

Delhi, 2013.

Course Outcomes: Bl oomo
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Understand how to solve the given standard partial differential equations. Understand
CO2 | Solve higher order partial differential equations. Apply
cO3 Use.Gauss, Stokes and Greends theor Apply
volume integrals.

CO4 | Familiar with the concept of Conformal and Bilinear transformations. Understand
CO5 | Acquire the knowledge of Contour integration over giritle and semcircle. Apply
COURSE ARTICULATION MATRIX

COs/ | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO PO | PO |PSO| PS | PS | PS

POs 10 11 12 1 02]103| 04

co1 3 2 1 2 2

CcOo2 3 2 1 2 2

(G{OX] 3 2 1 2 2

CoO4 3 2 1 2 2

CO5 3 2 1 2 2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




22CY101 ENGINEERING CHEMISTRY SEMESTER Il

PREREQUISITES Category | BS Credit 4

Basic Chemistry L T p TH
Hours/Week

3 1 0 4

Course Learning Objectives

1 | Basic Principles of Spectroscopy and their applications.

2 Knowledge of different methods for water analysis and purificatidfe®omaterials and its application.

3 | Various adsorption techniques and basic knowledge of Phase equilibria.

4 Principles of electrochemistry, electrochemical cells, corrosion, and its control.

5 | Basis of polymer preparations and applicationsemtthncement of the quantity and quality of fuels.
Unit | SPECTROSCOPIC TECHNIQUES 9 3 0 12

BeerLambert's law (problem)}UV visible spectroscopy: Principle, Chromophores, auxochrome, elec
transitions and instrumentation (Npplications). IR spectroscopy: Principksstrumentation and applications
IR in H.O, and CQ.

Flame photometry-principle -instrumentation-estimation of sodium by flame photometer. Atomic absorp
spectroscopyprinciples-instrumentationestimation of nickel by atomic absorption spectroscopy.

Unit Il WATER TECHNOLOGY AND NANOTECHNOLOGY 9 3 0 12

Hardness of water typesi expression of hardne$sunitsi estimation of hardness of water by EDT/boiler
troubles (scale and sludgé)treatment of boiler feed watér Internal treatment (phosphate, colloidal, sodi
aluminate and calgon conditioning) external treatnietdn exchange process, zeolite procesesalination of
brackish watef Reverse Osmosis.

Nano chemistry preparations and properties of nanomateiialanorods nanowires nanotube$ carbon nang
tubes and their application.

Unit 11 SURFACE CHEMISTRY AND PHASE EQUILIBRIA 9 3 0 12

Adsorption: Types of adsorptidnadsorption of gases on solidadsorption of solute from solutioiisadsorption
isothermg Fr eund!|l i ch & s Jialdasnogrnputiirodns iasdostohreprtmi on i sot heg
Phase rule: Introduction, definition of terms with examples, one component sygiéen system reduced phas
rulei thermal analysis and cooling cuniesvo component systenisleadsilver systeni Pattinson process.

Unit IV ELECTROCHEMISTRY 9 3 0 12

Electrode PotentialOxidation and ReductioRotentials- Electrochemical series Significance and application
Electrochemical cell, Cell potential, derivation of Nernst equation for single electrode potential, nu
problems on E, & and Eei - numerical problems.

Electrochemical theory of corrosion with respect to iron. Factors influencing the corrosion rate: physical sta
metal, nature of the metal, area effect, over voltage, pH, temperature, and nature of the corrosion product
corrosion: galvanic series; (i) Differential aeration corrosiorygen concentration cell, (i) Stress corrosi
explanationcaustic embrittlement. Corrosion control by i) Cathodic protectiaerificial anode and impress
current methods i) Protective coatingetal catings galvanizing and tinning.

Unit V POLYMERS AND FUELS 9 3 0 12




Polymersi definition T polymerizationT types i addition and condensation polymerizationfree radig
polymerization mechanisinplastics, classification preparation, properties and uses of PV€flon, polycarbong
polyurethane, nylo%,6, PET T Rubber vulcanization of rubber, synthetic rubbers butyl rubber, SBR]
biopolymers’ Nylon-2-Nylon-6 and PHBV

Fuels- classification with examples, calorific vaketassification (HCV & LCV), determination of calorific valu
of solid and liquid fuels using Bomb calorimetBetroleum crackingfluidized bed catalytic cracking. Knocking
IC engine, its ill effects and prevention of knocking. Ambcking agent: Leaded and unleaded petrol.

Total (45+15) =60 Hours

Text Books:
1 |IS. S. Dara and S. S. Umar e, "A Textbook of E
Delhi, 2015
2 P. C. Jain and Moni ka Jain, "Engineering Che
Delhi, 2015
3 |S. Vairam, P. Kal yani and Suba Ramesh, "Engi
2013.
Reference Books:
1 |FriedrichE mi c h, "Engineering Chemistry | Scientif
2 [IPrasanta Rat h, "Engineering Chemistry | Ceng
3 |Shi kha Agar wal , " -Eundamentalscandippticgtions hGambiridge Wniversity Press
Delhi, 2015.
E- References :
1 www.onlinecourses.nptel.ac.in/
2 www.ePathshala.nic.in
Course Outcomes: Bl oomb
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Recall the basic principles of spectroscopy and their applications Remembrance
CO2 | Paraphrase thdifferent methods for water analysis & purification and Nanomat Understand
& its applications
CO3 | Apply the various adsorption techniques and basic knowledge of Phase equilibr, Apply
CO4 | Integrate the principles adlectrochemistry, electrochemical cells, corrosion, an Create
control
CO5 | Assess the basis of polymer preparations & applications and enhancement Evaluate
quantity & quality of fuels.

COURSE ARTICULATION MATRIX

COs/ | PO | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8| PO9| PO | PO [PO| PS | PS| PS | PS
pos | 1 10 | 11 | 12| 01|02 |03|04

Co1 3 3 3 3 1 1

CO2 3 2 1 2 3 1 1

Co3 3 1 1 2 1 1

CoO4 2 1 1 2 2 3 2

CO5 3 2 3 2 1 1 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)



http://www.onlinecourses.nptel.ac.in/noc18_ee41
http://www.epathshala.nic.in/

22EE203| BAs|S OF ELECTRICAL ENGINEERING FOR METAL LURGY | SEMESTER| I

PREREQUISTIES CATEGORY | ES | Credit | 4
L |T|P|TH
Engineering Physics Hours/Week
3 10| 4
Course Objectives:
1. To understand the concepts of Digcuits.
2. To analyze single phase and three phase AC circuits.
3. To understand the operation of transformers.
4. To understand the concepts and control of electrical machines.
5. To gain knowledge on switchgear equipments and earthing.
UNIT | DC CIRCUITS 9 3 |0|12
Electrical circuit elements (R, L and €Yoltage and current sourcéeDh ms 6 ssKI awhhof f 6
voltage laws- Analysis of simple circuits with dc excitationSuper posi ti on, Th
Theorems.
UNIT Il AC CIRCUITS 9 3 |0]12

Representation of sinusoidal waveformBeak and RMS valuesPhasorrepresentation Analysis of single
phase ac circuits consisting of R, L, C, RL, RC, RLC combinations (series and parBiel) power, reactiv
power, apparent power, power faetolhree phase circuits, voltage and current relations in star and
connections.

UNIT Il | TRANSFORMERS 9 3 |0]12

Ideal and practical transformér Equivalent circuit- Losses in transformersRegulation and Efficiency
Introduction to Three phase transformedsuto-transformer Applications

UNIT IV | EELCTRICAL MACHINES 9 3 |0]12

DC Motor: Construction, operation and typespeed control of DC shunt motoAC motor: Construction
operation and types of a thrphase induction motofspeed control of Three phase induction mdtq
Construction and Working of Singfghase induction moteApplications

UNIT V ELECTRICAL INSTALLATIONS 9 3 |0]12

Components of LT Switchgear: Switch Fuse Unit (SFU), MCB, ELCB, MCCTRpes of Wires and Cablés
Earthing Batteries: Characteristics for BatterieBypes of Batteries Applications

Total (45 L+15T) =60 Hours

Text Books:
1. D. P. Kot hari and | . J. Nagrat h, fiBasic
2. V. D. Toro, fElectrical Engineering Fund
3. D.C.Kul shresht ha, ifiBasic Electrical Engine
Reference Books:
1. L. S. Bobr ow, fiFundamentals of El ectrica
2. E. Hughes, AEl ectrical and Electronics T




Course Outcomes:
Upon com Ietlon of this course, the students will be able to:

Mapped

Bl oomos

T

CO1 Associate the basic electric and magnetic circuits. L2: Understanding
COo2 Analyzethe electric and magnetic circuits L4:Analysing

COo3 Understand the working principle and types of electrical machines. | L2: Understanding
co4 Analyze theparameter controline performance of electrical machines L4: Analyzing
CO5 Recall the components of lewoltage electrical installations. L1:Remembering

COURSE ARTICULATION MATRIX

%%Z/ PP | Po2 | P3| PO4 | POS | POG | PO7 | POB| POg | POt | PO PO o 22 CPE (F;i
Cco1 2 2 2 2 2 1 1 1 1 1 1 2 2 1 1 1
Co2 2 2 2 2 2 1 1 1 1 1 1 1 2 1 1 1
co3 2 2 2 2 3 1 1 1 1 1 1 1 2 2 1 1
co4 | 2 2 2 2 2 1 1 1 1 1 1 1 2 1 1 1
CO5 ) 2 2 2 2 1 1 1 1 1 1 1 2 1 1 1
Avg. 2 2 2 2 22 1 1 1 1 1 1 |12 92 |12 1 1

3/2/T-indicates strength of correlation-Bigh, 2Medium,  Low)




22ME101 ENGINEERING GRAPHICS AND DESIGN SEMESTER I

PRE-REQUISITE: Category ES Credit 3

1. Studentshould know about the basics of drawings. L T P | TH
: Hours/Week

2. Students should be able to construct geometric shapes. 1 0 4 5

Course Objectives:

To impart knowledge on graphical skills for communications of concepts, ideas and desigyineering

L products and to provide exposure to design.

To expose them to existing national standards related to technical drawings.

To understand the basics of points, lines, planes and solids.

To understand the basics of the surfacelpéct.

aib|lwn

To expose them to isometric and perspective views of simple solids.

UNIT I PROJECTION OF POINTS, LINES AND PLANE SURFACES 3 0 12 15

General principles of orthographic projectidrojection of points, located in all quadrantBrojection of straigh
lines located in the first quadrantDetermination of true lengths and true inclinati®nBrojection of polygona|
surface and circular lamina inclined to both reference planes.

UNIT Il PROJECTION OF SOLIDS 3 0 12 15

Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is perpendicular
reference plane and also inclined to one reference plane by change of position method.

UNIT I SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES 3 0 12 15

Sectioning of above solids in a simple vertical position by cutting planes inclined to one reference pl
perpendicular to othér solids inclined position with cutting planes parallel to one reference-glstaining true
shape of the section.

Development of lateral surfaces of simple and truncated solid&isms, pyramids cylinders and conq
Development of lateral surfaces of solids with square and cylindrical cutouts, perpendicular to the axis.

UNIT IV ORTHOGRAPHIC AND ISOMETRIC PROJECTION 3 0 12 15

Orthographic Projection- Visualization concepts and Freehand sketchingVisualization principles -
Representation of thredimensional objects Layout of views- Freehand sketching of multiple views frg
pictorial views of object.

Principles of isometric projection isometric scale isometric projections of simple solids, truncated pris
pyramids, cylinders and cones.

UNIT V PERSPECTIVE PROJECTION 3 0 12 15

Perspective projection of prisms, pyramids and cylindergdnal ray and vanishing point methods.

Total (15L+60P) =75 Hours

Text Books:
1 Bhatt, N. D., Panchal V M and Pramod R. Il ngl e,
" | Edition, 2014.

2. | Parthasarathy, N. S. and VelaMurdiEngi neer i ng Dr awingo, Oxford

Reference Books:

1. |Agr awal , B. and Agrawal C. M., AEngineering D

2. |Gopal akri shna, K. R. , Stdtes,Bangadorer200@.g Dr awi ngo,




3. |[Nataraj an, K. V., iA t e x tEdhDhan&lakshrhi Publisheis,rCaennaii 20
4. |Shah, M. B., and Rana, B. CEd,200Engineering D
5. |[Venugopal, K. and Prabhu Raja, V. AEngineer

E-References:

1. | https://nptel.ac.in/courses/112102304

2. | https://home.iitk.ac.in/~anupams/ME251/EDP.pdf

3. | https://static.sdcpublications.com/pdfsample/A783503610-3-1.pdf

COURSE OUTCOMES: Bl oomb

letion of th the students will be able to: Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Familiarize with the fundamentals and standards of engineering graphics. Understand
CcO2 Ability to understand the fundamental concepts of projection of points, lines and Analyze
planes.
CO3 | Project the solids and sectiongaflids. Analyze
CO4 | Familiarize and develop the lateral surfaces of solids Analyze
CO5 Visualize and project the orthographic, isometric and perspective sections of sim Analyze
solids.

COURSE ARTICULATION MATRIX

ggg PO1 | PO2| PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3| PSO4
CO1 3 1 3 1

CO2 3 1 3 1

CO3 3 1 3 1

CO4 3 1 3 1

CO5 3 1 3 1
Avg. 3 1 3 1

3/ 2/ 1i indicates strength of correlationi{3High, 2i Medium, 1i Low)



https://nptel.ac.in/courses/112102304

22HS201 UNIVERSAL HUMAN VALUES SEMESTER I

PRE-REQUISITE: Category HS Credit 3

L | T | P | TH
2 | 10| 3

1.Introduction of Universal Human Values Hours/Week

Course Objectives:

Development of a holistic perspective based on-egiforation about themselves (human being), fan

L society and nature/existence.

Understanding (or developing clarity) of the harmony in the human being, family, societ
nature/existence.

Strengthening of selfeflection.

Development of commitment and courage to act.

UNIT | BASIC CONCEPTS OF HUMAN VALUES 6 3 0 9

Course Introduction Need, Basic Guidelines, Content and Process for Value Education. Purpose and m(
for the course, recapitulation from Universal Human ValleSelf-Exploratioi what is it?- Its content ang
process; 6Natur al Accept anas ¢hé precess for Esmfpleratiore Gontinwol
Happiness and Prospertj look at basic Human Aspirations. Right understanding, Relationship and Ph
Facility- the basic requirements for fulfilment of aspirations of every human being with their correct p
Understanding Happiness and Prosperity corregtlgritical appraisal of the cumé scenario Method to fulfil th
above human aspirationsnderstanding and living in harmony at various levels.

UNIT Il UNDERSTANDING HARMONY IN THE HUMAN BEING 6 3 0 9

Understanding Harmony in the Human Beingarmony in Myself! Understanding human being as -@xistence
of the sentient 616 and the materi al -hé&pinkysa@ndphysic
facility. Understanding the Body as an instru
characteristics and activities of 616 and har mo
Health; correct appraisal of Physical needs, meaning of &iitsm detail Programs to ensure Sanyam and Hes

UNDERSTANDING HARMONY IN THE FAMILY AND
UNIT 1 SOCIETY 6 3 0 9

Understanding Harmony in the Family and Socidtyarmony in Human Human Relationship Understandi
values in humatuman relationship; meaning of Justice (nine universal valuedationships) and program for i
fulfilment to ensure mutual happiness; Trust and Respect as the foundational values of relationship. Unde
the meaning of Trust; Difference between intention and competence. Understanding the meaning of
Difference between respect and differentiation; the other salient values in relationship. Understanding the
in the society (society being an extension of family): Resolution, Prosperity, fearlessness (trus#dstteoe ag
comprehensive Humandals. Visualizing a universal harmonious order in soeielydivided Society, Universg
Order from family to world family.

UNDERSTANDING HARMONY IN THE NATURE AND
UNIT IV EXISTENCE 6 3 0 9

Understanding Harmony in the Nature and Existens#hole existence as Coexistence. Understanding the hart
in the Nature. Interconnectedness and mutual fulfilment among the four orders of retyodability and self
regulation in nature. Understanding Existence agxisience of mutually interacting units in-glervasive space
Holistic perception of harmony at all levels of existence.

UNIT V HOLISTIC UNDERSTANDING OF HARMONY 6 3 0 9

Implications of the above Holistic Understanding of Harmony on Professional Ethics. Natural acceptance ¢
values. Definitiveness of Ethical Human Conduct. Basis for Humanistic Education, Humanistic Constitut
Humanistic Universal Order. Competence in professional ethics, Strategy for transition from the presen
Universal Human Order.




Total (30L + 15T) =45 Hours

Reference Books:

1. | Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel BodRe]mie2010

Reference Books:

JeevanVidya: EkParichaya, A Nagaraj, JeevanVidyaPrakashan, Amarkantak, 1999.

Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.

The Story of Stuff (Book)

The Story of MyExperiments with Truth by Mohandas Karamchand Gandhi

Small is Beautiful E. F Schumacher.

Slow is Beautiful Cecile Andrews

Economy of Permaneneel C Kumarappa

Bharat Mein Angreji Raj PanditSunderlal

S o B S U I A

Rediscovering India by Dharampal

[EnY
o

Hind Swaraj or Indian Home Ruldoy Mohandas K. Gandhi

[EnY
=

India Wins Freedom Maulana Abdul Kalam Azad

[N
N

Vivekananda Romain Rolland (English)

[N
w

Gandhi- Romain Rolland (English)

COURSE OUTCOMES: Bl oomd

. . Taxonom
Upon completion of thecourse, the students will be able to: Mappedy

Become more aware of themselves, and their surroundings (family, society, I

col and become more responsible in life

Evaluate

Handle problems with sustainable solutions, while keeping human relationshif

co2 human nature in mind Apply

Become sensitive to their commitment towards what they have understood (

cos values, human relationship and human society)

Evaluate

Apply what they have learnt to their own self in different-tlaglay settings in rea

co4 life, at least a beginning would be made in this direction. Apply

COURSE ARTICULATION MATRIX

Co/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2

Co1 1 2

COo2 3 1

N

COo3 2 1

CO4 2 1 1

R
ww|w |w
PPN

Avg 1.25 1.75 1.25

3/ 2/ 1i indicates strength of correlation (3i High, 217 Medium, 17 Low)




22MCINO1 ENGINEERING SPRINTS SEMESTER I

PRE-REQUISITE: Category EE Credit 1

L | T | P | TH
o 0| 2| 2

Hours/Week

Course Objectives:

1. | Tostrengthen conceptual understanding of fundamental engineering concepts.

2. |To spark curiosity in studentsd Minds.

To focus on teaching through a problsoiving approach using Street Fight Engineering principles

3. pioneered.

4. | To foster the growth of functional independence andds@len learning habits

To maximize the interest levels toward learnirgg students aspire to create meaningful changes in the

5 world.

UNIT | STREET FIGHTING ENGINEERING 0 0 6 6

Why Street fight engineeringHow to street fight engineeringdecode realvorld problems Observe key pattern
- Relationship study Derive actionable inferences Perform data driven insight$senerate concepts and cg
studies

UNIT Il PROGRAMMING PARADIGM 0 0 6 6

Need for programming Outside box thinking to solve problemsNeed for algorithms and data structure
Flowcharts &Algorithms- Memory Allocation- Conditions and loopsCreating effective functionsCase studie
- Visual Programming Types of programming languages& paradignetting started with developmenBuild
& test an algorithm best practices

UNIT 1l BRAINS OF MACHINES 0 0 6 6

Key Innovations in Tesla Electric caCase study Brains of Electric cars Transdisciplinary systemsAdapting
Transdisciplinary systems to Accelerate innovatidthea Hexagonr Exercise to think newnnovations using Ide
Hexagon Brains of Digital camera

UNIT IV MACHINES THAT MAKE -UP THE WORLD 0 0 6 6

Basic of Electronics Passive Componemged for sensors & ActuatorsAnalyzing & Understanding electron
circuits- How to Build a BasicCustom Hardware Bootloader& its purpose

UNIT V ENGINEERING THE REAL WORLD 0 0 6 6

Realworld as systemsintroduction to Systems ThinkingStock and Flow DiagramsSystem Traps Intervening
in System- Living in a World of Systems

Total =30 Hours

Text Books:

1. | SanjoyMahajan Street Fighting Mathematics

2. | Donald Knuth- The Art of Computer Programming

3. | Think like a programmer: An introduction to creative problem solving

4. | Thinking in Systems: A Primer

Reference Books:

1. | Learning to code: How to think like a programmer

2. |How to find innovative ideas: Ramesh Raskar 0S5




Case study: How Tesla changed the auto industry

Ultimate Guide: How to develop a new electronic hardware product

COURSE OUTCOMES: Bl 0oomo
. . Taxonomy

Upon completion of the course, the students will be able to: Mapped

CO1 | Apply street fight engineering concepts to solve problems Apply

CO2 | Construct flowcharts & block diagrams for algorithms Apply

CO3 | Apply the Idea Hexagon Tool to learn innovation models Apply

CO4 | Understand basic electronics for building hardware Apply

CO5 | Examine realvorld problems with a system view Analyze
COURSE ARTICULATION MATRIX
/COS PO |PO |PO |PO |PO |PO |PO [PO |PO |POl1 | POl |PO1 | PSO | PSO | PSO | PSO
POs 1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4
Co1l| 2 3 2 2 2
COo2| 2 3 2 2
COo3| 2 2 3 2 2 2
COo4| 2 2 3 1 2 2 2
CO5 3 1 2 2 1 2 2
Avg | 2 | 25 3 1 2 1 2 1 2 2

3/ 2/ 1i indicates strength aforrelation (3 High, 21 Medium, 1i Low)




jkpoUk; njhopy;El;gKk;

22mc201 B.E (Common to all Branches) Semester I
Kd;epge;jidfs;: Category 'C:g Credit 1
YE.fzk; kw,Wk; ,yf;fpaj;jpd; mbg;gilfs; Ll T P | TH
Hours/Week
1 0 0 1

ghinewpNenhf;fg;fs;:  khzth;fshy;

1. | nerTj; njhopypd; ed;ikfs;> mjd; gad;fs;> ghidj; njhopy; El;gj;ijg; gw;wp ed;F
mwpe;Jnfhs;sKbAK;.

2. | fl;blk; fl;Ljy; kw;WK; fl;blj; njhopYs;sEl;gq;fs; gw;wp mwpe;Jnfhs;s  KbAKk;.

3. | cw;gj;j  pnjhopy; Elgk;> ,Uk;G>cNyhfk;> fdpkk;> njhopw;rhiyfs; gw;wp mwpe;J mtw;wpd,;
gad;ghLfis ntspg;glj;j  KbAk;.

4. | Ntshz;ik kw;Wk; ePh; ghrKiwfs;> njhopy; El;gk;> Vh; cOjy; Nghd;w gz;ilathy

newpKiwfisg; gw;wp njhpe;J eilKiwg; glj;j KbAKk;.
5. | ,diiwa  fhyfllj;jpy; cs;sthwW mwptpay; tsh;r;rp> fzpdpj; jkpo; gw;wp njhpe;J nfhz;L
mwpit  tpupthf;f KbAK;.
myF | nerT  kw;WKk; ghid njhopy ;El;gk; 3 0 0 3
r g;ffhyjijpy; nerTj; njhopy; - ghidnjhopy; EL;gk; - fUg;Grptg;Gghz;lg;fs; -
ghz;lq;fspy; fPwy; FwpaPLfs;
myF |l tbtikg;G  kw;WK; fl;blj; njhopy;El;gk; 3 0 0 3
rq;fthyj;jpy; tbtikg;Gkw;WKk; fl;Lkhdq;fs; &rq;fthyj;jpy; tPlLg; nghUl;fspy;
tbtikg;G - ro;ffhyjijpy;  fl;LkhdnghULfSk;  eLfy;Yk; - rpyg;gipfhujjpy;
Nkilmikg;Ggw;wpatptuq;fs; - khky;yGur; rpw;gq;fSk;>Nfhtpy;fSk; - Nfhtpy;fSk; -
Nrhoh; fhyj;Jg; ngUq;Nfhapy;fs; kw;Wk; gpwtopghl;Lj; jyq;fs; - ehaf;fh; fhyf;
Nfhapy;fs; - khjphpfl;lfikg;Gfs; gw;wpmwpjy;>kJiukPdhl;rpmk;kd; Myak; kw;wk;
jpUkiyehaf;fh; Kk hy; - nrl;behl;LtPLfs; - gpuplb ; fhyj;jpy; nrd;idapy;
,€;NjhrhNuhnrdpf; fl;blf; fiy.
myF 1lI cw;gj;jpj; njhopy; Elgk; 3|1 0] O 3
fg;qy; fl;;Lk; fiy -cNyhftpay; - ,Uk;Gj; njhopw;rhiy -, Uk; i gcuUf; Fj-y
tuyhw;Wr; rhd;Wfshfnrk;Gkw;Wk; jq;fehzaq;fs; - ehzaq;fs; mr;rpbj;jy; -
kzpcUthf;fk; njhopw;rhiyfs; - fy;kzpfs;>fz;zhbkzpfs; - RLkz;  kzpfs; -
ro;Fkzpfs; - vYk;Gj;Jz;Lfs; - njhy;ypay; rhd;Wfs; - rpyg;gjpfhuj;jpy; kzpfspd;
tiffs;.
myF IV Ntshz;ik kw;Wk; ePh;g;ghrdj; njhopy; El;gk; 3 0 0 3
mid>Vhp>Fsq;fs;>kjF> - Nrhoh;thyf,  FKopj;  Jik;gpd;  Kf;fpaj;Jtk; -
fhy;eilguhkhpg;G - fhy;eilfSf;fhitbtikf;fg;gl;lIfpzWfs; - Ntshz;ikkw;Wk;
Ntshz;ikrhh;e;jnray;ghLfs; - Afly;rhh;  mwpT - kPd;tsk; - Kj;Jkw;WK;
Kj:Jf;Fspisiy; - ngUa;fly; Fwpj;jgz;ilamwpT - mwpTrhh; r%fk;.
myF V mwptpay; jkpo; kw;WKk; fzpj;jkpo; 3 0 0 3
mwptpay; jkpopd; tsh;rirp - fzpjijkpo; tshirrp - jkpo; Elyfiskpd; gjpg;Gnrajjy; -
jkpo; nkd; nghUl;fs; cUthf;fk; - jkpo; ,izaf; fy;tpf;fofk; - jkpo; kpd; E}yfk; -
Jizaj;jpy; jkpo; mfuhjpfs; - nrhwi;Fitj; jpl;lk i

Total =15 Periods




Text Books:
1 |ikpoftuyhW - kf;fSk; gz;ghLk; - Nf.Nf. gps;is (ntspaPL: jkpo;ehLghlE}y; kw;Wk;
fy;tpay; gzpfs; fofk;)
2 |fzpdpj; jkpo; - Kidth; ,y.Re;juk; (tpfld; gpuRuk;)
3 [fPob - itifejpf;fiuapy; rq;ffhyefuehfhpfk; (njhy;ypay; JiwntspaPL)
4 |nghUie - Mw;wq;fiuehfupfk;. ( njhy;ypay; JiwntspaPL)

ghinewpKbTfs ;. ,e;jg; gbg;GKbe;jJk;>khzth;fshy; Bl oomés Ta
Mapped
co1 | rg;fhyj;jpy; ,Ueij ey;y njhopy;fisAk; iftpiz fiyfshy; Vw;gLKk; Understanding
ed;ikfisAk; gw;wpmwpe;Jnfhz;ldu;.
coz | fl;blg;fs; kw;Wk;  tPl;Lg;nghUl:fis tbtikg;gJ> ra;fhyj;jpy; ,Ue;] Understanding
Nfhtpy;fis gw;,wmwpe;Jnfhz;ldu;
CO3 | cNyhftpay;> ,Uk;Gnjhopw;rhiyfs;> njhy;ypay; rhd;Wfs;> cw;gj;jip | Applying
njhoy; El;gj;ij gw;wmwpe;Jnfhz;ldh;.
C™ | gog;fhyj;jpy; Nthsz;ik> ePh;ghrdk;>kPd; tsk;> fhy;eil guhkhpg;Qd Applying
mwpTrhu; rKfk; gw;wpmwpe;Jnfhz;ldu;.
CO5 | mwptpay; jkpod; tsh;r;rp>  fzpj;jkpo; tsh;r;rp>  nkd;nghUs; cUthf;fk;> Understanding
Jiza fy;tpfofk;> ,izaj;jpy; jkpo; mfuhjpfs; gw;wp mwpe;J
nfhz;ldu;.
COURSE ARTICULATION MATRIX
COURSE ARTICULATION MATRIX
COs/ PO | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO | PO | PO |PSO| PS | PS | PS
PO 1 10 11 | 12| 1 | 02| 03| 04
S
Cco1 3 2 1 2
Cc02 3 2 1 2
CO3 3 2 1 2
Cco4 3 2 1 2
CO5 3 2 1 2
Avg 3 2 1 2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




2OME201 TAMILS AND TECHNOLOGY Semester I
B.E (Common to all Branches)
PREREQUISITES Category I\:'g Credit 1
Basics ofTamil Language and Literature L T p TH
Hours/Week
1 0 0 1

Course Objectives:

1. | To obtain the knowledge of weaving and ceramic technology

2. | To familiarize about design and construction technology during sangam age and British period

3. | To know about the manufacturing technologies

4 | To obtain the knowledge of agriculture and irrigation technology

5 To know about the development of Scientific Tamil and Tamil computing

Unit | WEAVING AND CERAMIC TECHNOLOGY 3 0 0 3

Weaving Industry during Sangam Age&eramic technology Black and Red Ware Potteries (BRW{raffiti on Potteries.

Unit 1l DESIGN AND CONSTRUCTION TECHNOLOGY 3 0 0 3

Designing and Structural construction House & Designs in household materials during SangaBuldjeg materials ang
Hero stones of Sangam ag®etails of Stage Constructions in SilappathikaraBtulptures and Temples of Mamallapurat
Great Temples of Cholas and other worship placBsmples of Nayaka PeriodType study (Madurai Meenakshi Templg
ThirumalaiNayakar Mahal Chetti Nadu Houses, InddSaracenic architecture at Madras during British Period.

Unit 11 MANUFACTURING TECHNOLOGY 3 0 0 3

Art of Ship Building- Metallurgical studies Iron industry- Iron smelting,steelCopper and goldCoinas source of history
Minting of Coinsi Beads makingndustries Stone beadsslass beads Terracotta beadsShell beads/ bone beats
Archeological evidencesGem stone types described in Silappathikaram.

Unit IV AGRICULTURE AND IRRIGATION TECHNOLOGY 3 0 0 3

Dam, Tank, ponds, Sluice, Significance of KumizhiThoompu of Chola Period, Animal Husbawtiys designed for cattl
use- Agriculture and AgrdProcessing Knowledge of SeaFisheries Pearl- Conche diving Ancient Knowledge of Ocean
Knowledge Specific Society.

Unit V SCIENTIFIC TAMIL & TAMIL COMPUTING 3 0 0 3

Development of Scientific Tam# Tamil computingi Digitalization of Tamil Books' Development of Tamil Softwaré
Tamil Virtual Academyi Tamil Digital Libraryi Online Tamil Dictionarie$ Sorkuvai Project.

Total =15 Periods

Text Books/Reference Books:

1 Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL(in print)

2 Social Life of the Tamils The Classical Period (Dr.S.Singaraye(Rublished by: International Institute of Ta
Studies.

3 Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.KMhirunavukkarasu) (Published by: Internati
Institute of Tamil Studies).

4 The Contributions of the Tamils to Indian Culture (Dr.M.Valarma{fiublished by: International Institute o
Tamil Studies)




Keeladi-6 Sangam City

Civilizati on

on

t he
ofArchaeology&TamilNadurext Book and Educational Services Corporation, Tamil Nadu)

banks of

ri

Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Published by: The Auth

PorunaiCivilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Book and Educatio
Services Corporation, Tamil Nadu)

Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL)

Course Outcomes:
Uponcompletion of this course, the Students will be able to:

Bl oomobs
Mapped

computing.

Co1 Obtain the knowledge about weaving and ceramic technology Understanding

CO2 Familiarize about design and construction technology during sangam age g Understanding
British period

Cco3 Understanding about the manufacturing technologies Applying

Co4 Acquring the skills in agricultural and irrigation technology Applying

CO5 Acquire the knowledge about the development of Scientific Tamil and Tami Understanding

COURSE ARTICULATION MATRIX

COURSE ARTICULATION MATRIX
COs/ PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO PO | PSO | PSO | PSO | PSO
11 12 1 2 3 4
POs
Cco1 3 2 1 2
Co2 3 2 1 2
Cos3 3 2 1 2
CO4 3 2 1 2
CO5 3 2 1 2
Avg 3 2 1 2
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




22NC201 NCC COURSE:| (Only for NCC Students) SEMESTER I

PREREQUISITES Category | NC Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 | To maintain the unity and disciplines to the students
Unit | NCC GENERAL & NATIONAL INTEGRATION AND
AWARENESS 9 0 0 9

Aims, Objectives and Org of NCC Incentives to NCC cadets Duties of NCC Cadets NCC Camps: Types §
Conduct; National Integration: Importance and Nece$sigctors affecting National IntegratidriJnity in Diversity
Threats to National Security.

Unit 1l PERSONALITY DEVELOPMENT & LEADERSHIP

DEVELOPMENT 9 0 0 9

Personality Development Capsul8elf Awareness Empathy, Creative& Creative Thinking, Decision Maki
Communication Skills Group Discussion Stress emotions, Change Your Mindset, Inter Personal Relations&
work, Time Managements, Civil Sens€areer Counselling, SSB Procedures & Interview Skills; Leadership Cag
Traits, Indicators, Motivation, Ethics &Honour codeCase StudieShivaji, APG Abdul Kalam & Deepa Malik
MaharanaPratap, Ratan Tata, KiranMajumdar, Jhansi Ki Rani, Narayary, MrgkashPadukone, Tipu Sultg
Rabindranath Tagore.

Unit 11 DISASTER MANAGEMENT AND HEALTH & HYGIENE 9 0 0 9

Disaster Management CapsuBochVichar, TypesOrganisation, Capability & Role of NCC Cadétbire Service &
Fire Fightingi | ni ti ative Training, Or igNatural ®iaastérsy Man Bl&de Didasters; |
Health & Sanitationi First aid in Common Medical Emergencies, Treatment & Care of Wdulmdsoduction to
Yoga & Exercises.

Unit IV PRINCIPLES OF FLIGHT & GENERAL SERVICE 9 0 0 9
KNOWLEDGE
Laws of Motioni Glossary Termg Ber n o u |l | ii6Asrofddl ¥ Forces aging en Aircraft Lift & Drag i Flaps

& Slatsi Stalli Thrust; Armed Forces & IAF CapsuleModes of Entry in IAF, CivilAviationi Aircraft Recognition
i Latest Trends & Acquisitions.

Unit V NAVIGATION, AEROENGINES, AIRCOMPAIGNS &

AIRMANSHIP 9 0 0 9

Requirements of Navigation Glossary term§ Mapsi Map Reading; Basic Theory Types of Engine§ Piston
Enginesi Jet Enginesi Turbo Prop Engines; Indo Pak war 197 Dperation Safed Sagar Famous Air Heroeg
Airmanshipi Airfield Layouti Rules of the Airi Circuit Procedure$ ATC RT Procedure$ Aviation Medicine-
Survival.

Total =45 Hours




CourseOutcomes:
Upon completion of this course, the students will be able to:

Bl oombd
Taxonomy Level

Acquired knowledge about the history of NCC, its organization, incentives of N(

co1 duties, different NCC camps Analyze

CO2 | Understand the concept wétional integration and its importance Understand
CO3 | Understand the importance disaster management and health and hygiene. Understand
CO4 | Understand the importance principal of Flight and knowledge about armed sery Understand
CO5 Understand and learn the importance of navigation, Aero engines & Airmanshiy Understand

work.




22EN102 PROFESSIONAL SKILLS LABORATORY SEMESTER I

PRE-REQUISITE Category HS Credit 1

L | T | P | TH
o| o 2 ]2

Basic language skills listeningspeaking, reading and writing Hours/Week

Course Objectives:

1. | To enable learners to improve their reading skills

2. | To make learners show variations while reading

3. | To assist learners to acquire speaking competengéggtish

4. | To enable learners to strengthen their fluency in speaking

UNIT | 0 0 6 6

Readingi Reading a short story learning pronunciation, intonation, and splitting of sentences to
meaningful units.

Speaking Narrating a story without any help of handouts.

UNIT Il 0 0 6 6

Readingi Reading a poer learning the skill of reciting, appreciate rhyme and music, change in tone as
emotion of the poem.

Speaking Powerpoint presentation on a general topic.

UNIT I 0 0 6 6

Readingi Reading newspaper artidldearning vocabulary and language pattern of official communication.
Speaking Oral presentation on a topic from basic engineering pertained to their branch.

UNIT IV 0 0 6 6

Reading’ Reading dialogue scripislearning expression, tone, stress anapgerative reading.
Speaking Proposing welcome address, vote of thanks and organizing events.

UNIT V 0 0 6 6

Reading’ Reading technical descriptions of gadgelsarning the different parts of devices.

Speaking Describing a processeveryday technical activities like taking printouts, purchasing equipment
company, booking a hall for meetings etc.,

Total =30 Hours

Text Books:

1 Norman Whitby. Business BenchmarlPreIntermediate to Intermediate, Students book, Cambridge
" | University Press, 2014.

Reference Books:

1. | Reading Fluency. Switzerland, MDPI AG, 2021.

2. | McJacobs, Wade. Dare Read: Improving Your Reading Speed and skills. Australia, Friesen Press, 2

Hoge, A. J. Effortless English: Learn to Speak English Like a Native. United States, Effortless Englis
3. LLC, 2014.

E-References:

1. | https://www.talkenglish.com/

2. | https://www.readingrockets.org/



https://www.talkenglish.com/

COURSE OUTCOMES: Bl oombs T
Upon completion of the course, the students will be able to: Mapped
CO1 | Read passages fluently with good pronunciation Remember
CO2 | Develop an expressive style of reading Create
CO3 | Make effective oral presentations in technical and general contexts Create
CO4 | Excel at professional oral communication Evaluate

COURSE ARTICULATION MATRIX

COs/ g PO | PO |PO |PO | PO | PO |PO | PO | POl | POl | POl | PSO | PSO | PSO | PS
POs 1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 o4
co1 1 2 3 1 1 1
CO2 1 2 3 1 1 1
COo3 2 2 3 1 1 1
Co4 2 2 3 1 3 1
Avg 1.2 2 3 1 1.2 1

3/2/ 17 indicates strength of correlation (3i High, 27 Medium, 17 Low)




22PH103 PHYSICS LABORATORY SEMESTER I

PRE-REQUISITE Category BS Credit 1.5
TH
Hours/Week
0 3 3

Course Objectives:

1.

To handle differentneasuring instruments.

2.

To understand the basic concepts of interference, diffraction, heat conduction and to measure the
parameters.

LIST OF EXPERIMENTS

(Any eight experiments)

1. Newt o n & ®etarminatwrs of radius of curvature of a Plano convex lens.
2. Car ey F o st Eeterinmatidn ofisgegfie resistance of the material.
3. Poi seui I Dewdnmatiénlofahe Coefficient of viscosity of a liquid.
4. Spectrometer Gratingi Normal incidencé Determination of Wavelength of Mercury lines.
5. L e e 6 § Detarngination of thermal conductivity of a Bad conductor.
6. Ultrasonic interferometdr Determination of velocity of Ultrasonic Waves in Liquid.
7. Nonuniform bending Det er mi nati on of youngdés modul us of
8. Determination of Band gap of a given semiconductor.
9. Determination of Wavelength of laser using grating and determination of particle size using Laser.
10. Determination of Acceptance angle and Numerical Aperture of fiber.
Total (45P) =45 Hours
Text Books:
C. S. Robinson, Dr. Ruby Das, OA Textbook of
1.
2016.
2. S. Panigrahi, 0EngiCemwmagelearmng Pdiaa2015i c a | Physics
Reference Books:
1. M. N. Srinivasan, O0Text Book of Practical Phy
2. Singh Harman, 6B. Sc. Practical Physicsdé, S C
COURSE OUTCOMES: Bl 0 omo
letion of th the students will be able to: Taxonomy
Upon completion of thecourse, the students will be able to: Mapped
CO1 | Handle different measuring instruments and to measure different parameters. Apply
Calculate the important parameters and to arrive at the final result based
COo2 . Analyze
experimental measurements.

COURSE ARTICULATION MATRIX
CO/ |PO|PO|PO|PO|PO|PO|PO|PO|PO|POL|PO1|PO1| PS| PS| PS | PS
POs | 1 3 4 5 6 7 8 9 0 1 2 O1 | 02 | 03 | O4
Cco1l | 3 2 3 3 1 1 1 1
co2 | 3 2 2 1 2 1 1 1 1
Avg 3 2 25| 2 2.5 1 1.5 1 1 1

3/ 2/ 1i indicates strength of correlation (3i High, 27 Medium, 17 Low)




22CY102 CHEMISTRY LABORATORY SEMESTER I

PRE-REQUISITE Category BS Credit 15
T P TH
Hours/Week
0 0 3 3

Course Objectives:

1. | To gain practical knowledge by applyittgeoretical principles and performing the following experimen

LIST OF EXPERIMENTS
1. Estimation of hardness of Water by EDTA
Estimation of Copper in brass by EDTA
Estimation of Alkalinity in water
Estimation of Chloride in water samledimetry)
Estimation of Iron content in the given salt by using external indicator
Conductometric titration of Strong Acid and Strong Base
Conductometric titration of Mixture of acids and Strong base
Determination of strength of Iron by Potentiometric method
Estimation of Iron by Spectrophotometry
. Estimation of Copper by Colorimeter
. Determination of molecular weight and degree of Polymerization by Viscometry
. Determination of pKa of the given weak acid by pH meter
. Estimation of the amount of given HCI using pH meter

© XN O~ ODN

N ol
wWw N PO

Total =45 Hours

E-References:

1. | www.scuolab.com/en/chemistry/

2. | www.onlinelabs.in/chemistry

3. | www.virtuallabs.merlot.org/vl_chemistry

COURSE OUTCOMES:

Bl oo mo g

. , . Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Summarize the applicability of the practical skill gained in various fields. Understand
CO2 Calculate the composition of brass quantitatively and the molecular weig Apply
polymers.
co3 Understand the principle and applications of conductometric and ph titrg Understand

spectrometer, and potentiometric titrations.



http://www.scuolab.com/en/chemistry/
http://www.epathshala.nic.in/
http://www.virtuallabs.merlot.org/vl_chemistry

COURSE ARTICULATION MATRIX

COs/ | PO | PO | PO | PO | PO | PO [PO |PO |PO | PO1 | POl | PO1 | PSO | PSO | PSO | PS
POs |1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 04
Co1 1 1 3 2
CO2 1 2 3 2
COo3 2 2 3 2
Avg. | 1.3 | 1.6 3 2

3/ 2/ 1i indicates strength of correlationi(3High, 2i Medium, 1i Low)




22EE204 | BASIC ELECTRICAL ENGINEERING LABORATOTY FOR SEMESTER 1
MET AL LURGY
PREREQUISTIES CATEGORY | ES | Credit 1.5
L T P| TH
Engineering Physics Hours/Week
0 0 3 3

Course Obijectives:

1. To study basic safety equipmentdés and measurfri

2.To analyze transient response el f& circuits.

3.To understand the cout sections oglectrical machines.

4.To understand power measurement-phase circuits.

5.To gain knowledge on working of Fluorescent lamp and Staircase light wiring schemes.

LIST OF EXPERIMENTS

PN

1. Verification of Kirchhoff 6s | aws
2. Verification ofSuperposition theorem.

3. Loading of a transformer: measurement of primary and secondary voltages and currents, and poyer.
4. Measurement of threghase power in thregghase circuits.

Demonstration of cubut sections of machines: dc machine (commutiatosh arrangement), induction

o

machine (squirrel cage rotor) and singlease induction machine.
Demonstration of Fluorescent lamp wiring.

Staircase light wiring.

Load test on DC shunt motor

© ©® N o

Speed control of DC shuntmotor
10. Study of basic safetyprecautions, measuring instrumenis voltmeter, ammeter, muitheter,

Oscilloscope and Electrical components

Total (45P) =45 Hours

Bl oombs
Course Outcomes:

Upon completion of this course, the students will be able to: Taxonomy
Mapped

CO1 | : | Associate the common electrical components and their ratings. L2: Understanding

CO2 | : | Make electrical connections by wires of appropriate ratings. L4:Analysing

CO3 | : | Understand the usage of common electrical measuring instruments. L2: Understanding

CO4 | : | Recall the basic characteristics of transformers and electrical machines. | |1: Remembering

CO5 | : | Analyze the working of Fluorescent lamp and Staircase light wiring. L4:Analysing




COURSE ARTICULATION MATRIX

von PP | Poz | Po3 | PO | POs | PO6 | POT | PO8 | Pog | PRt | PO PO ol s ;S
Ol V2221|2111 |2]1]1]1 ol 1] 1|t
o2 V2221|2111 |2]1]1]1 ol 1] 1|t
Co3 | 2 2| 2|1 | 21| 1|1 |2]1]1]1 o 1] 1]t
o4 V2221|2111 |2]1]1]1 ol 1] 1|t
S V2221|2111 |2]1]1]1 ol 1] 1|t
Avg. [ 2 [ 2212121121 ]1]1 2| 1] 1]1

3/2/1-indicates strength of correlation-(3igh, 22Medium,  Low)




29MA306 LINEAR ALGEBRA AND TRANSFORMS Semester "
B.E. (METT)

PREREQUISITES Category | BS Credit 4

Basic 12" level knowledge of Matrices, Vector, PDE, ODE an( L T Pl TH

3 1|0 4

Course Learning Objectives

1 | To understand the concepts of vector space and linear transformations.

2 | To apply the concept of inner product spaces in orthogonalization.

3 | To obtain the knowledge of solving second order ODE using Laptatsform techniques and inverse
Laplace transform using convolution theorem.

4 | To familiarize with Fourier transform of a function and its sine and cosine transforms.

To gain the skills to form difference equations and find its solution by @stransform method

UNIT | VECTOR SPACES 9 3 0| 12

Vector space§ Subspaced Linear independence and linear dependencBases and dimension&inear
transformation Null spaces and range®imension theoremMatrix representation of a linear transformations|

UNIT Il INNER PRODUCT SPACES 9 3 0 |12

Definition of Innerproduct, Inner product spadexamples Gram Schmidt orthogonalization procegsdjoint
of linear operations Least square approximation.

UNIT 1 LAPLACE TRANSFORM 9 3 0| 12

Laplace TransformConditions for existenceé Transform ofelementary functions Basic Properties Transform
of derivatives and integralsinitial and Final value theorem3ransform of periodic Functiorisinverse LaplacH
Transform s ol uti ons of ' inear ODE of second order
techniquesstatement and application of convolution theorem.

UNIT IV FOURIER TRANSFORM 9 3 0 12
Statement of Fourier integral theorémFourier transform paii Sine and Cosine transfornisPropertiesi
Transforms of simpléunctionsi Convolution theoremPar seval 6s | denti ty.

UNIT V Z -TRANSFORM AND DIFFERENCE EQUATIONS 9 3 0 12

Z-transform of simple functions and propertiesinverse Zi transformiinitial and final value theoremg
Convolution theoremFormation of difference equatiofisSolution of difference equations usingi Zransform
technique.

Total (45L+15T) =60 Hours

Text Books:

1 |Friedberg, A. H. , Il nsel, A. J. and Spence, L.,

2 |Grewal . B. S, iHIi gher E Bdgion nKeanmaiPublicativha, Délhe, B04%. i c s

3 Jain R.K. and lyengar S.R.K., fdAdvanced Engi
Edition, 2007.




Reference Books:

1 Kumaresan, S.  JAfGeomartrr r iA¢ gA& pipHalbokndimoNew DethieRerint,c ¢
2010.
2 |IStrang, G., ALinear Al gebra and its applicat

3 |[Er wi

n

Kreyszig,

i Adv anc &dditithnlghn Wiey & Somsg2006lat h e m

Course Outcomes:
Upon completion of this course, teeidents will be able to:

Bl oomés T
Mapped

by using Ztransform techniques for discrete time systems

co1 | Use the concepts of vector space and linear transformations. Apply

CO2 | |llustrate the concept of inner product spaces in orthogonalization Understand

Cco3 Apply_the knowledge of Lapladeansforms method to solve second order differef Apply
equations.

co4 | Apply the knowledge of Fourier transform in engineering problems. Apply

cos | Use the effective mathematical tools for the solutions of partial differential equg Apply

COURSE ARTICULATION MATRIX

CO/PO |PO1|PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9| PO10|PO11| PO12| PSO1| PSO2|PSO3| PSO4
CoO1| 3 2 2 2 2
co2| 3 2 2 2 2
cCo3| 3 2 2 2 2
CcCo4 | 3 2 2 2 2
CO5 | 3 2 2 2 2
Avg 3 2 2 2 2
3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)




59MT301 ELEMENTS OF PHYSICAL METALLURGY Semester I

PREREQUISITES Category | PC Credit 3

L T P TH

Engineering Physics Hours/Week
3 0 0 3

Course Learning Objectives

1 | To develop an understandingof the basis of physical metallurgy and applicationsof principles to
engineeringapplications.

UNIT | CRYSTAL STRUCTURES 9 0 0 9

Reviewof atomicbonds,Lattice, unit cell, crystalsystemsand Bravaislattices;Principal crystal structures BCC,
FCC, HCP and its characteristics; Miller indices for crystallogaplanes and directions, intptanarspacing;
Volume, planar and linear atomic density; Polymorphism and allotropy; CsCl, NaCl, Diastrantiures; singl¢
crystal and polycrystalline and amorphous materials; isotropy and anisotropy; Siotglemsn the abovetopics.

UNIT Il CRYSTALLINE IMPERFECTIONS 9 0 0 9

Types of point defects, effect of temperature on vacancy concentration, interstitialctitesdral andetrahedral
sites; Line defect$ dislocationsi Ed g e, screw and mixed di s ltwinoirrgtPlaoar
defectsi grain boundaries, tilt boundaries, small angle grain boundaries; ASTM graimwsiziger,grain size
determinations; Volumdefects; Simpl@roblems irthe abovetopics.

UNIT I ATOMIC DIFFUSION IN SOLIDS AND SOLIDIFICATION 9 0 0 9
OF METAL

Diffusion mechanisms, steady state diffusion and-steady state diffusicki ckds f i r st I
Kirkendall effectandD a r k egnadian;Factorsaffectingdiffusion; Industrialapplicationsof diffusion processes
Simple problems in the above topics; Basic principles of solidification of metals and @lmysth of crystals
Planar growth, dendriticgrowth, Solidification time, dendrite size; Cooling curves; Castingot structure
Solidification defectsi Control of casting structure; Directional solidificatidin single crystal growth; Simple
problems irtheabovetopics.

UNIT IV PHASE DIAGRAMS 9 0 0 9

Phasessolid solutiontypes,compoundsHume Rotheryrules;Gi b bhéaserule; Phasediagramdetermination
Binary isomorphous alloy systenis composition and amount of phases, developmenmmimfrostructurei

equilibrium and norequilibrium cooling Coring and its effects, homogenization; Binagutectic system
composition and amount of phases, development of microstructure; Eutectoid, Pexitdationotecticreaction,
Phasadiagramswith intermediatephasesand compoundsTernaryphasediagrams Simple problemsin the above
topics.

UNIT V IRON-CARBON PHASE DIAGRAM 9 0 0 9

Iron-carbon diagram, Phases in-Eesystem, Invariant reactions, Microstructure of slowly cooled st
composition and amount of phases, Effect of Alloying elements €@ Egstem, Type, structure, propertesd
applications of Plain Carbon Steels and different types of Cast iron; IS Specification for Steels aindn€g
Simpleproblems irabovetopics.

Total (45L) =45 Hours




Text Books:

1 DonaldR. A's k e | a rSdiencedntiEmgineeringof Ma t e r Thanisenlbearning,India Edition,2007.

> | William D.Callister,i Ma t eStiénaehndEngineeringi An|1 nt r o d 4tetliiion, fobnWiley &
Sons,New York, USA, 1997.

Reference Books:

1 AvnerSH . 0 lAtroductionto PhysicaMe t a | |McGramHil Book Co,New York, USA, 1997.

2 DonaldR A s k e | Essential®f Material ScienceandEngineeringi ThomsorLearning,IndiaEdition,
2007.

3 Raghavarv., i P h y $etallagyi PrinciplesandP r a ¢ tPrierticeHall of India Ltd.,New Delhi,1996.

4 William F.Smith,i F o u n dohMatewalsScienceandE n g i n e $econdadition, McGrawHill Inc,
New York, 1993.

E-Reference

1 | www.matter.org

2 | www.doitpoms.ac.uk

Course Outcomes: Tg><|onoor$1 mo
Upon completion of this course, the students will be able to: y
Mapped
co1 lllustratethe basiccrystalstructure prientationandtheir influenceon macroscopic | | 3: Applying
properties.
Cco2 Describe the crystalline imperfection and correlate with the propeftieaterials. | L2: Understanding
Cco3 App(ljytj[hediffusion mechanisnin solidificationof materials undedifferent L3: Applying
conditions.
co4 Qﬁglsééhe conceptof phasediagramsn equilibrium transformatiorof materials L3: Applying
CO5 Explainthe iron carbon phase diagram, properties and applications of steels a L2: Understanding

irons.

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 1 1 1 1

COo2 1 1 1 1 1

CcOo3 1 1

CO4 1 1 1 1

CO5 1 1

Avg. 1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 0

3/2/%-indicates strength of correlation-(High, 2Medium, t Low)



http://www.matter.org/
http://www.doitpoms.ac.uk/

29MT302 MINERAL DRESSING,FUELS AND FURNACES Semester M

PREREQUISITES Category | PC Credit 3

_ _ _ L T P TH
Engineering Chemistry Hours/Week

3 0 0 3

Course Learning Objectives

1 To gain knowledgeon the theoreticalaspectsof common mineral processingtechniquesand the
associate@quipmenusedin extractionprocesses.

2 To understandhe fundamentalendapplicationsof fuels,furnacesandrefractories.

UNIT | MINERAL DRESSINGT | 9 0 0 9

Introduction to mineral dressingi Minerals, Ores,Physical characteristicsof ores relevantto mineral dressing,
industrially important minerals; Sampling of ore€omminutioni Crushing and Grinding Jaw, gyratory, cone an
roll crushers ball, rod, vibratory and hammer millsClosed and open circuit grindirigdry and wet grinding. Powe
requirement calculations for crushing and grinding, Rittingers law; Siridgstrialscreening.

UNIT Il MINERAL DRESSINGT Il 9 0 0 9

Chemical processing of orédeaching, ion exchange and liquidsolvent extraction. ClassificatianPrinciples and
laws of classificatiori theory of settling; Types dflassifiersi mechanical, hydraulic ankdydrocyclone.Gravity
concentratiori Principles,Jigs, typesof jigs, spirals,tables;Heavy mediaseparation principles, different media
used, static and dynamic separatingvessels;Froth flotation 7 principle, operationand machines;Magnetic and
electrostaticeparationThickeners andilters.

UNIT I FUELS AND THEIR PROPERTIES 9 0 0 9

Classificationi solid, liquid and gaseous fuels; CoalClassification, Manufacturing ainetallurgical cokeand its
properties; Petroleuiin classification, composition of crude petroleum; Gaseous FiNdsural gasCoal gas, Producg
gas, Water gas, Blast furnace gamanufacture, properties and applications of abdoets; Testingof solid, liquid and
gaseousuels; Combustiorcalculations Air requirement$or combustion

UNIT IV FURNACES 9 0 0 9

Introduction, classification of furnaces; Measurement of Temperatdr®@ssure, Thermal efficiendyeat balance
calculationg simple problems; Melting and Heat treatment furndc€snstructional details armperation of Cruciblg
furnaces, Reverberatory furnaces, Cupola, Rotary furnace, Induction furnacesty@orand coreless type), A
furnace (direct and indirect arc furnaces), Resistance furnBa&s) andcontinuoustype furnaces; Methodsf heat
recoveryi recuperatoandregeneratorsBurners.

UNIT V REFRACTORIES 9 0 0 9

Introduction, Classificationn Acid, Basic, Neutral refractories®roperties and tests for refractories; Ranaterials,
manufacture, properties and applications of the following refractori&bca, fire clay, aluminamagnesite, dolomite
chromite, chromanagnesite, magnesitdrome, carbon and graphite refractorieractorycement,ramming mixes
andcastables.

Total (45L) =45 Hours

Text Books:

1

Gilchrist J DA EXxXt r et alo Irzrﬂ)drE(gjtipn‘)RergamorPressLondon,1981.




Gupta.O.P.fi E| e not FuelsFurnacesandRe f r a ¢ #thbEdition, &RannaPublishers NewDelhi,
2000.

3
GaudinAM. ,ii Pr i naf MipdratDsr e s sTMH gNéw,Delhi,1986.

Reference Books:

1 Wills.B.A., NapierMunn, T.J., i Mi n rocessing e ¢ h n o'/ltthgitgom‘q PergamorPress2006.

2 | Feurstenauyl.C.andHan,K.N.,i Pr i naf Mipetal® s o ¢ e SHIE, lSA®003.

3 Jain.S.KA OPe o c e VgfordandiBH PublishingCo. Pvt.Ltd, New Delhi, 1986.

E i References

1. https://nptel.ac.in/courses/113104008/

2. https://nptel.ac.in/courses/113104060/10

3. https://nptel.ac.in/courses/113104058/

Course Outcomes: Bl oombés Ta

Upon completion of this course, the students will be able to: Mapped
Explainthe basicmineraldressingprinciples,processeandequipmentused ) .

Co1 in mineraldressing. . | . L2: Understanding

coO2 Understandhe chemicalprocessingf oresand gain knowledgeon L1: Remembering

classification froth floatation andbthermineral beneficiatioprocesses.

co3 | : | Explainthedifferenttypes offuels, testingof thefuels and qualityaluationof | | - ynderstanding
thefuels.

Descibe the basicoperationof furnace,different types of furnacesand

CO4 |- | variousmethodsof heatrecovery. L3: Applying

cos | : | Discuss thevariousrefractories their properties, testingad applications. L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Co1 1 1 1 1

CcOo2 1 1 1 1

CcOo3 1 1 1 1 1

CO4 1 1 1 1

CO5 1 1 1 1 1
Avg. 1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1

3/2/%-indicates strength of correlation-(High, 2Medium, t Low)



https://nptel.ac.in/courses/113104008/
https://nptel.ac.in/courses/113104060/10

59MT303 METALLURGICAL THERMODYNAMICS AND KINETICS Semester I

PREREQUISITES Category | PC Credit 4

L T P | TH
Engineering Chemistry & Engineering Mathematics Hours/Week

3 1 0 4

Course Learning Objectives

1 | To learnthe basicprinciplesandconceptsof thermodynamicsin thefield of metallurgyandmaterialsand
to learnaboutequationsandtheir applications.

UNIT | CONCEPTSAND FIRST LAW OF THERMODYNAMICS 9 |3 0 12

Introduction: System and surrounding, Classification of systems, Path and state properties, Thermd
processes, Thermodynamic equilibrium, Reversible and Irreversible processes.First law of thermodiztesati
and work, Internal energy, Heat capacity aofaterials, @-Cv relations, Nernst Equation, Enthalpy
Thermochemistry, Hess'slaw, Kirchoff's law, Maximum flametemperaturedf Basi ¢ pr obl em
Kirchaffoés | aw.

UNIT 11 SECOND AND THIRD LAW OF THERMODYNAMICS 9 3 0 12

Secondlaw of thermodynamics Carnot cycle, Entropy - Statistical interpretation of entropy, Free energy,
Combined statementof first and second laws, Thermodynamic functions - Maxwell's relations, Gibbs
Helmholtz equation.Third and Zeroth laws of thermodynamicsDefinition, conceptand applications- Basic
problems on second and third law ofrthedynamics.

UNIT I THERMODYNAMIC POTENTIALS AND PHASE 9 3 0 12
EQUILIBRIA:

Thermodynami@otentials: FugacityActivity andEquilibrium constantClausius- Clapeyron equation, Troutods
rule. Le Chatelier's principle, Vah Hoff's equation. Equilibria in phase diagrams: Phade, Phase stability
Thermodynamics of surfaces, interfaces and defee@;TPdiagrams, Application ofree energy- composition
diagrams tahestudyof alloy systemd Basic problems related to thermodynamic potentials.

UNIT IV THERMODYNAMICS OF SOLUTIONS 9 3 0 12

Gibbs- Duhemequation, Partial and integral molar quantities, chemical potential, Ideal solufRamult'slaw,
Real solutions,Activity coefficient, Henry'slaw, Alternative standardstates Sievert'slaw, Mixing functionsand
excessfunctions, Regular solutions, Applicationsof Gibbs - Duhem equatiori Basic problems on solutig
thermodynamics.

UNIT V ELECTROCHEMICAL PROCESSAND KINETICS 9 3 0 12

Electrochemical process: Cells, Interconversion of free energy and electrical work, Determination of
thermodynamic quantities using reversible cells, Solid electrolytic cells. Kiné&iiist; Secondand third order
reactions, Arrheniusquation- activationenergy, Determinatioof orderof thereaction.

Total (45L+15T) =60 Hours

Text Books:

1 AhindraGhosh,Textbookof Materials& MetallurgicalThermodynamicsPrenticeHall India, 2002

2 UpadhyayaG S andDubeR K., "Problemsn MetallurgicalThermodynamic& Kinetics", Pergamori,977.

3 David R Gaskell,"Introductionto the Thermodynamicef Materials",Fifth Edition, Taylor & Francis2008




Reference Books:

1 David V Ragone; Thermodynamic®f Materials- Volume-1", JohnWiley & Sons,Inc. 1995.

2 .Dr S.K Dutta,Prof A.B.Lelei Metallurgicalthermodynamic&ineticsandnumericalsS.Chand& co

Ltd.,NewDelhi 2011

3 DarkenLS andGurry R W ,"PhysicalChemistryof Metals",CBS publications andlistributors,2002.

4 ParkerR H, "An introductionto chemicalmetallurgy", Pergamorpress,New York, secondedition,1978.

5 KapoorM.L.,i Ch e mi c al and Met al Naltapndl d bdmCHahdelP! lch D§1n a

E-References:

1. www.nptelvideos.in/2012/12/basicthermodynamics.html

Course Outcomes: Bl oomds Ta

Upon completion of this course, the students will be able to: Mapped
Explain the basic concepts of thermodynamics and the first law of . .

co1 thermodynamics L2: Understanding

co2 | : | Recall the concepts of second and third laws of thermodynamics. L1: Remembering

co3 thlasgruasri thehermodynamic potential and apply the concepts of phase L2: Understanding

co4 | - | Describe the thermodynamics of solus@md importantorrelations L2: Understanding
Discuss the concept of electrochemical processes and kinetics of . .

Co5 thermodynamic reactions. L2: Understanding

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 1 1 1 1 1 1

CcOo2 1 1 1

CO3 1 1 1 1

CO4 1 1 1 1

CO5 1 1 1

Avg. 1 1 1 1 1 1 1 0 0 0 0 0 1 0 0 0

3/2/%-indicates strength of correlation-(@igh, 2Medium, * Low)



http://www.nptelvideos.in/2012/12/basicthermodynamics.html

29PH102 MATERIALS SCIENCE FOR ENGINEERING Semester I

PREREQUISITES Category | BS Credit 3

L | T | P | TH

Engineering physics Hours/Week
2 1 0 3

Course Learning Objectives

1 | Tointroduce the theory of conducting materials and Fermi distribution function.

2 | To give the basic ideas of semiconductors and its Fermi level.

3 | To give an overview of Dielectric polarization, dielectric lossesapplication of dielectrics.

4 | Toinsight into the magnetic nature of materials, superconductors and their applications.

5 | To introduce the synthesis and applications of metallic glasses, smart materials and nano phase materi
UNIT | CONDUCTING MATERIALS 6 3 0 9

Conduction in metals mobility and conductivityi Classical free electron theory of metal&lectrical and thermg
conductivityi Wiedemann Franlaw i Lorentz numbei drawbacks of classical free electron thebQuantum theory
T Fermi distribution function Effect of temperature on Fermi functiorDensity of state$ Carrier concentration i
metalsi Band theory of solids distinction between conductors, semiconductors and insulators.

UNIT Il SEMI CONDUCTING MATERIALS 6 3 0 9

Properties of semiconductelBonds in semiconductors Intrinsic semiconductors Extrinsic semiconductorsN-
type and Rype semiconductoiis Carrier concentration in intrinsic semiconductors(derivatidigctrical conductivity
and band gap determination in intrinsic semiconduct@arrier concentration in #/pe semiconductor(derivatioii}
variation of Fermi level with temperature and doping concentréti@ompound semiconductoi®irect and indirec]
band gap semiconductordHall effect- Determination of Hall coefficierit Applications.

UNIT 1l DIELECTRIC MATERIALS 6 3 0 9

Electrical susceptibility Dielectric constant Dielectric polarizationi Electronic , lonic, Orientational and Sp3
charge polarization frequency and temperature dependence of polarizatibriernal fieldi Classiusi Mosotti
relation (derivation) dielectric loss  dielectric breakdowii Uses of dielectric materials (capacitor and transfor
Polymeric dielectric materials.

UNIT IV MAGNETIC AND SUPERCONDUCTING MATERIALS 6 3 0 9

Magnetic materials: Origin of magnetic momér@ohr magnetoti Dia, Para and Ferro magneti$nbomain theory of
ferromagnetisni Hysteresis§ Hard and soft magnetic materidlé\ntiferro magnetism.

Super conductivity: PropertiésType | & Type Il superconductordBCS theory Applicationsi magnetic levitation
SQUID.

UNIT V M ODERN ENGINEERING MATERIALS 6 3 0 9

Metallic glasses Preparation, properties, applicationsshape memory alloy§SMA) i Processing, characterizati
andapplications.
Nanomaterials: Introductioh top down and bottom up approattsynthesis Ball milling, Plasma arcing and Sol

Gel techniqué properties applications Carbon nanotubdsProperties.

Total (45L) =45 Hours




Text Books:
1 |P.K.PalanisamyMat eri als Science6, Scitech Publication
2 |M.Arumugam@at eri als Science6, Anuradha Publicatio
3 [Rajendran V and MarikaniAMat er i al s Sc i efublieations, New Deihi, Mt2Gr a w
4 PJayakumar S, 6Materials Sciencebo, RK Publisher
Reference Books:
1 |ICharles Kittel, o6lntroducti on t"&ditSm $ingapores 2089t e P
2 ICharles P. Poole and Frank J. Ownen, 6l ntroduc
3 M. S. Vijaya and G. Rangarajan, O6Materials Scie
Course Outcomes: Tixlonoor(; mo
Upon completion of this course, the students wilabke to: y
Mapped
co1 - | The theory involved in conducting materials, carrier concentration in metg | 2: Understanding
co2 . | The basics of semiconductor and variation of Fermi level with respect to | | 4:Analysing
different parameters
Cco3 . | The mechanism involved in dielectric polarization and the applications of | | . Understanding
dielectric materials.
The concept of the magnetic, superconducting nature of materials and th¢ | .. ,
Co4 applications. L1: Remembering
The preparation techniques, their distinct properties and applications of
COS Metallic glasses, SMAs, nano phase materials. L3:Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 1 1 1 2

CcOo2 1 1 1 1 1

COs3 2 1 1 1

CO4 1 1 1 1

CO5 1 1 1 1 1
Avg. 1.2 1 1 1 1.2 1 1

3/2/%-indicates strength of correlation-(High, 2Medium, t Low)




22MCINO2 INNOVATION SPRINTS SEMESTER 1lI

PRE-

REQUISITE: Category EE Credit 1

P | TH
0| 0| 2| 2

Hours/Week

Course Objectives:

1. | To understand the fundamentals of Design thinkindapply in ideating solutions for realorld problems.
2. | To solve challenges through problem curation, problem validation and customer discovery problems.
UNIT | CHALLENGE CURATION 0 0 6 6

Introduction: Design Thinking Principles Design Thinking Values Design Thinking Methods Challenge impact setting
Framing the design challenge.

UN

T CUSTOMER-CENTRIC INNOVATION 0 0 6 6

Understanding Customer needEmpathy buildingtechniques gap analysis adoption barriers observations and insights
Translating Insights into Innovation Opportunities

UNIT 1 IDEA GENERATION 0 0 6 6
Identifying pains & gains- crafting value proposition Ideation - Divergent Thinking- Ideation methods Rules of
brainstorming Managing risks Concept of minimum usable prototype&enerating solution concepts

UNIT IV PROTOTYPING 0 0 6 6

Prototyping concepts- Palm Pilot Experiment Fake it before make it Prototyping- The Law of Failure- Building a
Prototype- Testing the Prototypes

UN

TV PITCH & PRESENTATION 0 0 6 6

Science of Storytelling - the blueprint for stongelling - Pitch Script- Pitch Presentations Best practices to creating

comp

elling pitch- communication fundamentals

Total (30P) = 30Periods

Text Books:
1. |Tim Brown (2019), fAChange by Design: How design t
Jan Chipchaseé& Simon Steinhardt ( Qrante Rtraordimaky i Pdoduets f
2. R R .
Tomorrowbs Customer so, Har per Business 2013
3. | Christian Madsbjerg& Mi k k e | B. Rasmussen (2014), iThe Moment
4. | ldrisMootee(2013), Design Thinking for Strategic Innovation,Willey
Alexander Osterwalder, Value Proposition Design: How to Create Products and SE€nst@siers Want (Strategyze
5. .
John Wiley & Sons, 2014
Reference Books:
1. | Avoia. Alberto, 2009 The Pretotyping Manifesto
2. | https://sites.google.com/a/pretotyping.org/wwwitiretotypingmanifesto
3. | Jazz Factory, All about Presentatiergtp://blog.jazzfactory.in/
4. | PretotypingMethodology- https://www.pretotyping.org/methodology.html




Bl oombo

COURSE OUTCOMES:

] ) Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Identify reatworld problems Understand
CO2 | Apply the challenge curaticechniques to reakorld problems. Apply
CO3 | Analyze the problems and generate solutions to address the challenges Analyze
CO4 | Build solutions using prototyping tools & techniques Apply
CO5 | Develop an innovation pitch to effectivedpmmunicate the idea to solve the identified problem Analyze
COURSE ARTICULATION MATRIX
(;%SS/ POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 3 2 1 2 2
CcOo2 3 2 2 2
COo3 3 2 2 2
CO4 2 3 0 1 2 2
CO5 2 3 2
Avg 2 3 2 2 2 1 1 2 3 2

3/ 2/ 1i indicates strength of correlation (3i High, 27 Medium, 11 Low)




22NC301 NCC COURSE-II (Only for NCC Students) SEMESTER Il

PRE-REQUISITE : Category NC Credit 3

L T P TH
3 0 0 3

Hours/Week

Course Objectives:

1. | To maintain the unity and disciplines to the students

UNIT | SOCIAL SERVICE & COMMUNITY DEVELOPMENT 9 0 0 9

Basic of soci al-Rara DevdlopneenPeograimi NGO§ Roles & enttibutioni Drug abuse and Traffickin
T Civic Responsibilities Causes & prevention of AIDS/HIV Counter Terrorismi Corruptioni Social Evili RTI & RTE T
Traffic Control Organizatioii Anti Drunken Driving.

UNIT Il GENERAL AWARENESS & ADVENTURE 9 0 0 9

General Knowledgé Logical & Analytical Reasoning Modes of Entry to Army, CAPF, PoliGeSSB Procedure; Para Sailin
1 Slithering? Rock climbingi Cycling and Trekking.

UNIT 1 AEROENGINES & NAVIGATION 9 0 0 9

Introduction to aero engines and its tyjp€omponents of aero engingédrinciples of Propulsioin Basic Terminologyi Jet
engines Brayton Cyclei Turbo prop engines and its types; Requirements of Navigatiores on Earti Maps and itdypes
- Symbolsused inmapi Scales ofmapi Map readingprocedure andts aids.

UNIT IV AIRFRAME & METEOROLOGY 9 0 0 9

Aircraft Controli Primary and SecondaifiyFuselageé Main Plain and Tail Plaifi Ailerons, Elevators& RuddersLanding
Gear; Importance d¥IETT in Aviationi Atmospheré Clouds and Precipitation Flying Hazards.

UNIT V FLIGHT INSTRUMENTS & AEROMODELLING 9 0 0 9

Airspeed Indicator Altimeteri Artificial Horizon T Radar and Its Typg Instruments Battery Test, Compass; History of A
Modeling T Basic Materials & Toolsi Types of Aero Modellingi Flying/Building of Aero Modelsi General Safety
Procedure.

Total (45L) = 45 Periods

COURSE OUTCOMES: Bl oomob
. . Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Acquired knowledge about social and legal responsibilities. Understand

o - o Remember and
CO2 | Understand the adventure activities and verbal trainingefense examinations.

Understand
CO3 | Understand the technical knowledge on aero enginemapdeading. Understand
CO4 | Understand the structure and control of an aircraft. Understand

Remember and

CO5 | Understand and learn the importanceaibnic instruments on aircraft control.
Understand




29MT304 METALLOGRAPHY LABORATORY Semester I
PREREQUISITES Category| PC | Credit 1.5
L T P TH
Hours/Week
0 0 3 3
EXPERIMENTS
1 SamplepreparatiorandMounting and Studpf MetallurgicalMicroscope
2 Microstructureof differenttypes ofcastiron in unetchedtondition
3 Microstructureof differenttypes ofcastiron in etchedcondition
4 Microstructureof pureiron, plain carbonsteels
S ASTM grainsizedetermination
6 Microstructureof tool steelsandstainlessteels
7 Microstructureof castandwroughtaluminium alloys
8 Microstructureof copperalloys
9 SulphurandPhosphoprinting
10 | Inclusionrating

Total (45P) = 45 Hours

Course Outcomes: Bl oomés Ta
Upon completion of this course, the students will be able to: Mapped
CO1|:| ObserveandExplainthe metallurgicalmicroscope L2: Understanding
CO2 Interpretthe procesof samplepreparatiorandmounting L2: Understanding
CO3 View andanalyzethe microstructureof varioussamples L3: Applying
CO4 Conductthe procesf sulphurprinting andphosphor printing L2: Understanding
Cco5 O_bservaheunconventionaﬂ;tructurein steelanddeterminghe ASTM grain | |3: Applying

size.

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3| PSO4
co1 1 1 1 1

CcCOo2 1 1 1

Cos3 1 1 1

CoO4 1 1 1

CO5 1 1

Avg. 1 1 1 0 0 0 0 0 0 0 0 0 1 1 0 0

3/2/%-indicates strength of correlation-(High, 2Medium, * Low)




29MT305 CHEMICAL METALLURGY LABORATORY Semester I
PREREQUISITES Category| PC | Credit | 15
o _ L | T | P |TH
Engineering Chemistry Hours/Week
oo |3 |3

Course Learning Objectives

1 | To gain knowledgeaboutthe various propertiesof mineralsandto becomefamiliar with the equipment
usedin mineralprocessing, byneansof experiment®r demonstration afhe laboratongcaleequipment

EXPERIMENTS

1 FlashandFire pointof oils

2 Redwood viscometer

3 Sizedistributionusingsieveanalysis

4 Screeningefficiency

5 | samplingof ores

6 Jawcrusher

7| Ball mil

8 Proximateanalysisof Coal.

9 Settlingvelocity of CaC(B powder.

10 FrothFlotation

Total (45P) = 45 Hours

E- References

1. | https:/ivww.youtube.com/watch?v=yLtuDv3GzWo

2. | https:/ivww.youtube.com/watch?v=VzJ60uMdFe8

3. | https:/ivwww.youtube.com/watch?v=6kFONdchYOU

. Bl oo mo |

Course Outcomes: Taxonom

Upon completion of this course, the students will be able to: y
Mapped

CO1 | : | Performthemineralbeneficiatioroperations. L4: Analyzing

coz Performthe comminutionrelatedexperimentandnecessargalculations. L4: Analyzing

CO3 | : | carry out the various sampling processes L3: Applying

CO4 | : | perform the analysis of fuels L4: Analyzing



http://www.youtube.com/watch?v=yLtuDv3GzWo
http://www.youtube.com/watch?v=VzJ60uMdFe8
http://www.youtube.com/watch?v=6kFONdchY0U

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 1 1 1 1 1 2 1

COo2 1 1 1 1 1 1

CO3 1 1 1 1 1 1
CO4 1 1 1 1 1 1 1

Avg. 1 1 1 1 1 1 1 0 0 0 0 1 1.5 1 1 1

3/2/1%-indicates strength of correlation-(Bigh, 22Medium,  Low)




29MA403 PROBABILITY AND STATISTICAL METHODS Semester v
B.E. (METT)
PREREQUISITES Category | BS Credit 4
Basic 12" level knowledge of Probability and Statistics. L T p TH
Hours/Week
3 1 0 4

Course Learning Objectives

1 | To familiar with basic concepts of probability and random variables.
2 | To obtain the knowledge about discrete and contind@misbutions.
3 | To acquire knowledge of bivariate distributions and the problems related to coefficient of correlatior
4 | Tounderstand the statistical averages and fitting of curve.
5 | To gain the knowledge of significance test for large and ssaaibles.
UNIT | PROBABILITY AND RANDOM VARIABLES 9 3 0 12
Axi oms of Probability, Condi ti on at RaRdonvariabbes: Discrtetg ,

and Continuous random variablelglomentsi Moment generating functions and their properties.

UNIT Il STANDARD DISTRIBUTION 9 3 0 12

Binomial, Poisson, Exponential, Gamma and Normal Distributions and their prop&tlee by s he v 6 s

UNIT I TWO DIMENSIONAL RANDOM VARIABLES 9 3 0 12

Joint distributions Marginal and Conditional distributiorisCorrelation, Regression and rank correlation.

UNIT IV BASIC STATISTICS 9 3 0 12

Measures of Central tendency: Moments, Skewness and Kurtosis, fiitimgeoy the method of Least Squaiies
Fitting of straight lines, second degree parabolas and curves reducible to linear forms.

UNIT V TEST OF HYPOTHESIS 9 3 0 12

Test of significance: Large Sample tests for Single proportion, differeru@pdrtion, single mean and differen
of means Small Sample test for single mean, difference of means and correlation coefficients, test for
variances Chi-square test for goodness of fit and independence of attributes.

Total (45L+15T) =60 Hours

Text Books:

1 Meerarajan. T, fAProbability an d EdianmnThta McGRw bl e
Education Pvt. Ltd., New Delhi, 2016.

2 Jay, L. Devore, AProbability and Seaaning, NewiDels, 8
edition, 2012.

Reference Books:

1 Meerarajan. T, fAProbability an d EdianmnThta McGRw bl e
Education Pvt. Ltd., New Delhi, 2016.

2 PJay, L. Devor e, i PrEonbgabnieleirtiyn ga nadn dS tSactiiesntciecsso",
edition, 2012.

3 |Veerarajan. T, #fAProbabil ity an d EdRiannThta McGRaw bilt e
Education Pvt. Ltd., New Delhi, 2016.




Course Outcomes:

Bl oo mo g

Uponcompletion of this course, the students will be able to: Taxonomy
Mapped

co1 |- Learn the fundamental knowledge of the Probability concepts L2: Understanding

CO2 | : | Apply the standard distributions L4:Analysing

CO3 | : | Analyze thewo-dimensional random variables. L2: Understanding

co4 Learn about statistical averages and fitting the curves by Least Square Methg L1: Remembering

cos5 Use the Large and small sample tests L3:Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2

PO3

PO4

PO5

PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3

PSO4

COo1

Cco2

COo3

CO4

CO5

W WWww w
NINNINNDN

Avg.

NININININDN

NINNININDN

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)




22CY401 NON METALLIC MATERIALS Semester v

PREREQUISITES Category | BS Credit 3

L T P TH

Engineering Chemistry Hours/Week
3 0 0 3

Course Learning Objectives

1 | Basic knowledge of polymer and their applications

Understand the different methods processing of polymers

2
3 | Describe the various ceramics, glasses and explain their processing and properties.
4

Describe the concept of composites and their types. Explain the uses of fiber composites in Commg

field.
5 | Explain the production, properties and uses of various Particulate and Laminar composites.
UNIT | INTRODUCTION TO POLYMERS 9 0 0 9

Definition T Nomenclature of Polymers Classification of Polymers (Source, structure, methods of syntt
growth of polymer chain, molecular forcé) Polymerization type§ mechanisrdegree of polymerizatiofi
Molecular mass of a polymérpolydispersity index (PDIj Glass transition and melting temperaturesdditives
for polymersi process aids, antidegradants, fillers, curing agents and coupling ageetsal additives

UNIT Il POLYMER PROPERTIES AND PROCESSING 9 0 0 9

Properties: physical, mechanical, chemical, thermal, electrical, optical, magnetic, and biological pr
Processing types: melt, rubbery stage, solution, emulsion, and suspension processing
Behavior of polymers: ViscoelasticitfCreep and stress relaxation in polymeéfielding and fracture of polymets
Crazing of polymersApplication of polymers in various fieldgriculture, space, automobile, electronics, medi
, construction and transport

UNIT I CERAMICS 9 0 0 9

Introduction- important properties Typical example of conventional and advanced ceramics. Comparison w
metals and polymers. Preparation and properties: Boron Nitride, Silicon Carbide, Boron carbide, SIALON
Technical applications.Types of glassasructure, properties and applications of various types of glasses
manufacturing of glass Blowing, pressing, drawing, rolling and casting, and Pilkington prdcesioat glass.

UNIT IV FIBER COMPOSITES 9 0 0 9

Composites: Introduction Classificati@xamples. Fiber composites: Constituents and functions of fiber
composites Rule of MixturesTypes of fibers and matrices. Production techniques (in brief) for fiber compos
Use of fiber composites in automobile, aerospace, sports and leisure applications.

UNIT V PARTICULATE AND LAMINAR COMPOSITES 9 0 0 9

True particulate and Dispersion strengthened composites Production techniques Applications Funct
examples of dispersoidsparticle size and inter particle spacingxamples ofparticulate composites. Lamin
composites types layered and honeycomb structuseeamples, manufacture and applications.

Total (45L) =45 Hours

Text Books:

1 [|Introduction to Polymers BRobert J. Young, Peter A. Lovell Third edition, CR@ss, 2011




2 |POLYMER CHEMISTRY - Pragati Prakashan , Global net publications.

3 |Introduction to composite materials desigfver J. Barbero, second edition

4 |Composites Engineering handbdoR.K.Mallick, CRC press

Reference Books:

1 |Polymer Sciencé V.R.Gowarikari New age international Pvt Ltd., 2015

2 |Fundamentals of PolymersNiranjan karak PHI learning Private Ltd., 2009

3 |Ceramic MaterialsScience and EngineeringC. Barry Carter, M. Grant Norton, C. Barry Carter, M. Gra|
Nortoni Springer Newyork2013

4 |Composite Materials: Engineering and Sciencebedkd.. MatthewsRees D. Rawlings - 1999

. Bl oo mo g
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
co1 Exp_la_unthe differenttypesof polymers,polymerizationmechanismsnd polymer L2: Understanding
additives
COZ | : | Discussthepropertiesprocessingndbehaviouof polymers. L2: Understanding
CO3 | : | Describethevariousceramicsglassesindexplaintheir processingindproperties. | L3:Applying
coa | Descnbethe_ cc_)nceptof fiber reinforcedcompositesand eplainthdr applications L3:Applying
in commerciafield.
cos | - | Explain the production, propertiesand usesof various Particulateand Laminar | | . Understanding
composites.

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3| PSO4
Cco1 2 1 1 2 1
Co2 1 1 1 1 1 1

COo3 2 2 1

CO4 1 2 1 1 1 1
CO5 2 1 1 1

Avg. 16125 1 13 1 1 1 13 1 1

3/2/%-indicates strength of correlation-(High, 2Medium, t Low)




2oMT401 | MECHANICAL BEHAVIOUR AND TESTING OF MATERIALS Semester v

PREREQUISITES Category | PC Credit 3

L T P TH

Engineering Physics Hours/Week
3 0 0 3

Course Learning Objectives

1 | To know the fundamental concepts of mechanical behavior of materials and to apply
them to design the materials for various lbedring structural engineering applications

2. | To gainknowledge on fracture, fatigue and creep behaviour of materials.

Unit | TENSILE BEHAVIOUR AND TESTS 9 0 0 9

Introduction: Types of testing, Introduction to material properties (structure sensitive and insensitive),
testing standards. Engineering stress atrdin, Truestress- strain curves, Relationship betweere ttensile
properties, HollomotLudwik equation, Ductility measurement in tension test. Effect of strain rate on
properties.Plastic Instability (Necking), Hot tensile tests, Testing machiriestypes, Testing procedurg
specimen dimensions, Notch tensile test, Anisotropy of tensile piespoeBend test, torsion test & shearing tes

Unit 11 HARDNESS TESTS AND IMPACT TESTS 9 0 0 9

Definition, Types dhardness test¥/ickers, Brirell, Rockwell and Rockwell superficial hardness tests, Precal
- Relative merits and demeritslardness conversion, Rebound hardness test, Microhardness Vesksrs and
Knoop hardness tests, Concept of nano indentaizod and Charpy Impact tests, Instrumented CharpyResp:
weight Test and other large scale tests.

Unit 111 FRACTURE AND FRACTURE MECHANICS 9 0 0 9

Types of fracturd ductile and brittle fracture, Ductile to Brittle Transition Temperature (DBTT), Metallur
factors affecting DBTT, determination of DBTT, Hydrogen embrittlement and @imdrittiement, Theoretica
cohesive strength of met al s, Griffithbés theory
introduction, modes of fracture, stress intensity factor, strain energy release rate, fracture tought
determination of KIC, introduction to COD, J integral, R Curve.

Unit IV FATIGUE BEHAVIOUR AND TESTS 9ol ol ol o

Fatigue: Stress cycles;Nbcurves, effect of mean stress, factors affecting fatigue, structural changes accom
fatigue, cumulative damage, logycle fatigue, application of fracture mechanics to fatigue crack propag
fatigue testing machines.

Unit V CREEP BEHAVIOUR AND TESTS 9ol ol ol o

Creep curve, stages in creep curve and explanation, structural changes during creepnectempsms
metallurgical factors affecting creep, high temperature alloys, stress rupture testing, creep testing r
Parameter methods of extrapolation. Introduction to remaining life assessment of high temperature strug
components, Creepatigue interaction.

Total (45L) =45 Hours




Text Books:

1

George E. Dieter,ii Me ¢ h aMeit cad || Mc@GrgwyHdl,, New York, S| Edition, 2001

2

ReedHill, R.E.,"PhysicalMetallurgy Principles",Affiliated EastWestPressNew Delhi,
1992

Reference Books:

Davis. H. ETroxell G.E.,Hauck.G.E.Wi T Westingof EngineeringMat er i a l

(n

1
McGraw- Hill, 1982
2 Thomas. H. CourtneyMechanicaBehaviourof Materials", McGraw Hill Co., NY,
1990.
3 Wulff etal Vol. Ill A Me ¢ h aBehawdoeof Ma t e r JolanWiep gndSons,New York,
USA, 1983
4 Honeycombe RW.Ki Pl ast i c Def or mati on of Ma 1984r
Course Outcomes: TE.XIOHOOf?l mo
Upon completion of thisourse, the students will be able to: Mappedy

Demmstrate the material properties, Testing machiriestypes, Testing

co1 procedures. L2: Understanding
lllustratethetypes of hardness tests viz Vickes , B rizodnaad Charp& _

CcOo2 | L3: Applying
mpact tests.

co3 Explain the various fracture and mechanisms for different fractures, th L3 Applvi
Fracture toughness and the various theories describing them. - APPYING

CcO4 Define and elaborate the Streygles, SN curves, and application of fracture. | | 1: Remembering

CcO5 Discuss the Creep curve, creep mechanisms, metallurgical factors affecting| |2: Understanding

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12| PSO1| PSO2| PSO3| PSO4
Co1 1 1 1 1 1 2 2 1

CcOo2 1 1 1 1 1 1 1 1
CcOo3 1 1 1 1 2 1 1 1 1
CO4 1 1 1 1 1 1 2 1

CO5 1 1 1 1 1

Avg. 1 1 1 1 |125| O 0 0 0 0 0 1 1.2 14 1 1

3/2/%-indicates strength of correlation-(High, 2Medium, t Low)




2oOMT402 ADVANCED PHYSICAL METALLURGY Semester v

PREREQUISITES Category | PC Credit 3

L T P TH

Elements ofPhysical Metallurgy Hours/Week
3 0 0 3

Course Learning Objectives

1 | Apply the basis ofphysical metallurgyand correlatetransformationsof structureof materialswith their
properties foengineeringapplications.

UNIT | SOLIDIFICATIONS 9 0 0 9

Driving force for solidification, Alloy solidificationi Single phase binary alloy solidification, Cellular g
dendritic solidfication, constitutional supeooling, eutectic solidification, Solidification during guenchifingm
melt, Concepbof Activationenergyand Arrheniugquation Simpleproblemsn abovetopics.

UNIT Il TRANSFORMATION KINETICS 9 0 0 9

Nucleation- Types of nucleation; Homogeneous nucleatioritical nucleus size, critical free energyange ang
nucleation rate;Heterogeneous nucleatioreritical nucleus size, critical free energy chamge nucleationrate;
Rate of Heterogeneousucleation,Growth Kinetics, InterfaceControlled growth, Diffusion-Controlled growth,
Overall TransformatiorKineticsi Empirical equations.

UNIT I DIFFUSIONAL TRANSFORMATIONS 9 0 0 9

Diffusional transformation in solid; Homogeneous and heterogeneous nucleation in solids; Transfor
kinetics for interface controlledrowth anddiffusion controlledgrowth, Johnsotehl-Avrami equationsimple
numerical problems, Pearlitic Transformati&xperimental characteristics, Mechanism and kinetfogrowth,
Eutectoid transformationi nucleationand growth of pearlite, Interlamellar spacing, Bainite transformation;
Spinodaldecomposition- uphill diffusion, examplesfrom metallic systems;OrderDisordertransformations;
Precipitation.

UNIT IV PARTICLE COARSENING AND RECOVERY 9 0 0 9
RECRYSTALLIZATION AND GRAIN GROWTH
Particle coarsening Driving forceforc oar seni ng, Kinetics of <coarsen

Recovery Recrystallization and grain growthRecovery, Recrystallization, Grain growttechanisms.
Cold Working 7 Structure and Properties of cold worked metals, Effect of mechanical propertieg
microstructuresi-actorscontrollingrecrystallization Annealingtextures.

Hot Workingi Concept of hot working, Comparisons with cold working, warm working, Simple prolems
abovetopics.

UNIT V DIFFUSIONLESS TRANSFORMATIONS 9 0 0 9

Massive transformations; Martensite transformation i Definition, Characteristic features of martensitic
transformation in steels; Morphology of martensiteath and plate martensite; Crystallography of marten
transformationKinetic characteristicof martensitictransformation;Martensitein Non-Ferroussystems;Therm
elastic Martensite; Shape Memory effe@ixamples and applications of shape menadigys.

Total (45L) =45 Hours

Text Books:

1 RaghavanV."Solid StatePhaseTransformations"Prentice- Hall of India, New Delhi, 2004.

2 Porter,D.A. andEasterling, K.E., "PhaseTransformationsn MetalsandAlloys", 2nded.,Chapmarand
Hall, London 1992.




Reference Books:

1 RomeshC. Sharmafi P h &rasgformationn Ma t e r CBS Publishers& Distributors,New Delhi,2011

2 ReedHill, R.E.,"PhysicalMetallurgyPrinciples" Affiliated EastWestPressNew Delhi, 1992.

3 R E. Smal |l man A. H. W. Ngan, i M oHemaemann Bublizagian,Stn |

Edition, 2013.
Course Outcomes: Bl oomdés T
Upon completion of this course, the students will be able to: Mapped
CO1 |: | llustrate themechanisnof solidificationandtransformation L3: Applying
co2 | : | Explain the concept of growth andcleation of crystal structures and phase| | 2. ynderstanding
different metals and alloys.
CO3 | : | Interpret the phase transformation that is controlled by diffusion. L3: Applying
co4 | - | Compare the particle coarsening, recovegrystallization and grain growth, | | 3. Applying
cold and hot working
cos5 | - t[?gsg;;t??n g}[i?) xarious phase transformations that occur due to diffusionless | 2. ynderstanding

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 1 1 1 1 1

COo2 1 1 1 1

CcOo3 1 1 1 1 1

CO4 1 1 1 1 1
CO5 1 1 1 1 1

Avg. 1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1

3/2/1-indicates strength of correlation-(Bigh, 2Medium, * Low)




29MT403 HEAT TREATMENT TECHNOLOGY Semester v

PREREQUISITES Category | PC Credit 3

L T P TH

Elements of Physical Metallurgy & Hours/Week

Mineral Dressing, Fuels and Furnaces 3 0 0 3

Course Learning Objectives

1 | To study transformations in steels, various heat treatment processes ardul@itent.

Unit | TRANSFORMATIONS IN STEELS 9 0 0 9

Iron - carbon equilibrium diagram Transformationson heating and cooling, influence of alloying
elements, generabprinciples of heat treatment of steels, Isothermal and Continumgaing
transformationsn steels.Continuouscooling curvesTTT and CCT diagrams.

Unit Il HEAT TREATMENT PROCESSES 9 0 0 9

Annealing- types, Normalizing, Hardening Retainedaustenite-measurement and methodtits
elimination, Hardenability studieslominy end quench test, Grossman's experim€&atspering
Hollomon & Jaffe tempering correlations, Temper embrittlement, Austempandiylartempering
Precipitation hardening, Thermo mechanicakreatment Various heating media used for |
treatment, furnaces, temperature and atmosphere control, Quenching media and their chara
otherheattreatmentprocesses.

Unit 11 CASE HARDENING 9 0 0 9

Il ntroducti on, Carburising: Principle, c a
carburization and its contromethods ofcarburising,heattreatmentafter carburising,structure,
properties and common problems in carburising. Nitriding: introduction, steseld, effect of

microstructure white layer, nitriding methods,on nitriding and nitro- carburising.Inductionand

Flamehardeningprinciple, methodspperatingvariables Measuremenof casedepth.

Unit IV HEAT TREATMENT EQUIPMENT 9 0 0 9

Various heatingmedia usedfor heattreatment.Temperatureand atmospherecontrol,carburising
atmosphereand carbon potential measuremergimple problems, nitriding gas atmospheresg
Quenchingmediaandtheir characteristicsVarious heattreatmentfurnacesfluidized bedfurnaces
cryo chambergcryo treatmenbf steels sealedquenchfurnace

Unit V HEAT TREATMENT OF SPECIFIC ALLOYS 9 0 0 9

Heattreatmentof carbonsteels stainlesssteels, tool steels. Heat treatment of gray icass, white
cast irons, malleabilising and S.G.irons, austemperingof S.G.Iron. Heattreatmentof aluminium
alloys and copperalloys. Defectsin heattreatedparts: causesandremedies.

Total (45L) = 45 Hours

Text Books:

1 Rajanand Sharma'Heat TreatmentPrinciplesand Techniques'"i PrenticeHall of India
(P) Ltd, New Delhi, 2009

2 Vijendra Singh,"HeatTreatmenif Metals", Standard?ublisherDistributors,Delhi,
First edition 1998

Romesh.C.Sharmd P r i n of Hg@at Teeatmentof St e eNew Age InternationalPvt.
Ltd. PublishersNew Delhi, 2008

Reference Books:




1 PrabhudevK H., "Handbookof HeatTreatmenof Steels", Tata- McGraw Hill
PublishingCo., New Delhi, 2000

2 AmericanSocietyfor Metals,"Metals Handbookvol.4", ASM MetalsParks,Ohio, USA,
2001

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomo
Taxonomy
Mapped

Outline the different transformation processes that are taking phasteels

co1l with respectto parameteichanges. L1: Remembering
Describe thdifferent processesf heat treatment that influenctése

CO2 materialsgpropertiesand also the combinationof heatand mechanical L3: Applying
properties.

cO3 Explain the processof carburizing, nitriding, nitrocarburizingetc. L2: Understanding
Outline the various heattreatmentequipment, heat treatingnedium,

CoO4 temperaturgor various heattreatmentprocessesnd also describethe L3: Applying
heattreatingfurnaces

CO5 Describeand discussthe heattreatmentprocessesor specific alloys L3: Applvi
like tool steel, high speedteelanddifferent varietiesof castiron. - APpPlyIng

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 1 1 1 1 1

Cco2 1 1 1 1 1

CO3 1 1 1 1

CO4 1 1 1 1 1

CO5 1 1 1 1

Avg. 1 1 1 1 1 1 1 0 0 0 0 0 1 1 0 0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)




22MT404 IRON MAKING Semester \Y

PREREQUISITES Category | PC Credit 3
_ _ L T P TH

Metallurgical Thermodynamics& Hours/Week

Mineral Dressing, Fuels and Furnaces 3 0 0 3

Course Learning Objectives

1 | To know the significancesof the iron making process andalternate routes forron production
facilitiesin industries.

UNIT | RAW MATERIALS AND BURDEN PREPARATION 9 0 0 9

Iron ore classification, Indian iron ores, characteristics of coal for coke making, selection of coalgyaldke
problemsassociatedwith Indian raw materials, Burden preparation:lron Ore beneficiation, Agglomeration-
Theory andpracticeof Sinteringand Pelletizing,testingof burdenmaterials,burdendistribution onblastfurnace
performance.

UNIT Il PHYSICO-CHEMICAL -THERMAL PRINCIPLES 9 0 0 9

Reduction of iron ores and oxides obn by solid and gaseous reductions;OCand FeC-O equilibria,
thermodynamics and kinetics study of direct @&lasd
furnacereactions.Rist diagramsMaterialandheatbalancebasics

BLAST FURNACE DESIGN, PRACTICE AND
UNIT 1il INSTRUMENTATION CONTROL 91010 9

Blastfurnace partsgonstructioranddesignaspectancillary equipmentor chargingpreheatinghe blastgas
cleaningequipmentpig casting, blasturnaceinstrumentation andontrolof furnace.

UNIT IV BLAST FURNACE OPERATION 9 0 0 9
Blast furnace operatioirregularitiesandremediesCompositionakontrol of metalandslag in blastfurnace,
Desulphurisatiom f Hot met al , Reicharddés diagr aRAFTi nt er
calculationsmoderntrends inblastfurnacepractice.

UNIT V ALTERNATIVE ROUTES OF IRON MAKING 9 0 0 9

Alternativeroutesof iron productioni low shaft and charcoal furnace, electrethermal processessponge iron
productioncoal based and gas based sponge iron production in India. Ferro alloy fupnadastionof Fe-Si, Fe-
Mn andFei Cr, Introductionto mathematicainodeling inlron makingprocesses

Total (45L) =45 Hours

Text Books:

1 Ahindra Ghosh and Amit ChatteéTFTheery AdmdnP rMaldk
of India PrivateLtd., New Delhi 2008.

2 TupkaryR J, "Introduction to Modern Iron Making", KhannaPublishers Third edition, New Delhi,
2004.

Reference Books:

1 Biswas.A.K,ii  Pr i of dlasffurnacgiron making theoryandp r a c tSBAPaimKolkatal1994

2 David H Wekelin, "The Making, Shapingand Treatingof Steel",AISE SteelFoundationgdition11,1999.




E-References:

1. https://nptel.iitm.ac.in

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oombs T4

Mapped

col Classifythe preparatiorof raw materialshatmustbe processetbefore
loadinginto theblastfurnace.

L2: Understanding

co2 | : | Describethevariousphysicalandchemicalprinciples of blast furnace

L2: Understanding

co3 | : | Describe thevariouspartsof blastfurnaceandthereactiondakingplace init. L2: Understanding

coa4 | - | Demonstrat¢he operationafeaturesandtheirregularities in blast furnace L3: Applying
operation.

cos | : | Explain the iron making process using different rodthlike the production of | 3. Applying

spongdron and the production of ferro alloys.

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
co1 1 1 1 1

Cco2 1 1 1 1 1 1

COo3 1 1 1 1 1

CO4 1 1 1 1

CO5 1 1 1 1 1 1
Avg. 1 1 1 1 1 0 0 0 0 0 1 0 1 1 1 1

3/2/1-indicates strength of correlation-(Bigh, 2Medium, * Low)



https://nptel.iitm.ac.in/

22MCINO3 DESIGN SPRINTS SEMESTER IV

PRE-REQUISITE: Category EE Credit 1
P TH
Hours/Week
0 0 2

Course Objectives:

Develop key skill areas essential for a product designer from the perspective of design, its inherent complexity ¢

L supports them with tooBndtechniques to prototype rapidly.

To enable the participants to visualize the experience for a user.

To learn the roleandresponsibilities of a designer in creating and shaping experiences for the user.

2
3
4, The participants shall learn through the lenses of system thinking of how existing products work.
5

Learn to selecandapply variougpractice tools to aid them in rapid prototyping

UNIT | DESIGN FUNDAMENTALS 0 0 6 6

Introduction to Visual Design, History and Modernism, Design Thinking methodology, seven elements of design, prin
design, principles of good desigiesigning a product and a service

UNIT II SYSTEM THINKING AND REVERSE ENGINEERING 0 0 6 6

System Thinking for Engineering Problem Solving, Understanding Systems, Examplasdamstandings, Complex Systen
Reverse Engineering Methodology, Identify building blocks/CompondRésEngineering a complex system

UNIT 1 USER INTERFACE & USER EXPERIENCE 0 0 6 6

Introduction to UI/UX, HumarComputer interface, useentered Design Principles, User research techniques, UX D
workflow, Information Architecture, Ul Components, need for Ul prototyping, Wireframes

UNIT IV MECHANICAL PROTOTYPING 0 0 6 6

Need for prototyping Domains in prototyping Difference between actual manufacturing and prototypiRgpid prototyping
methods- Tools used in different domains Introduction - Working with Fusion 360- 3D Modeling - 3D Printing and
classification- Laser Cutting and engravindRD Works- Additive manufacturing

UNIT V ELECTRONIC & SOFTWARE PROTOTYPING 0 0 6 6

Introduction to Lumped Circuits Electronic Prototyping Tinker CAD - Designing in KI CAD- PCB design Source codg
management and version contrdbitHub - GitHub Actions- GitBash- Continuous Integration Platform as service Heroku-
Build Packs

Total (30P) = 30 Periods

Text Books:

1. | Thinking in systems Donella Meadows, 2015

2. | Rapid Prototyping And Engineering Applications: A Toolbox For Prototype Developnfeabk W.Liou, 2007

3. | Rapid Prototyping Technology: Selectiamd application- COOPER K. G, 2001

Reference Books:

https://thesystemsthinker.com/wpontent/uploads/2016/03/Introductitm SystemsT hinking-IMS013Epk.pdf

https://formlabs.com/blog/ultimatguide to-prototypingtools-for-hardwareand productlesign/

https://docs.kicagbcb.org/

https://www.tinkercad.com/learn/circuits

gl e dE

https://docs.github.com/en/frggo- team@Ilatest/actions/guides



https://the/

COURSE OUTCOMES: Bl 00mg
. . Taxonomy

Upon completion of the course, the students will be able to: Mapped
CO1 | Understand the elements and principles of product and service design Apply
CO2 | Apply system thinking concepts in reverse engineering Apply
CO3 | Apply user research techniques to meet the UX needs of a customer and design a visual prot Apply
CO4 | Develop prototyping models using the tools from mechanical prototyping models Apply
CO5 | Develop prototyping models using the tools from electrical and software prototyping methods Apply

COURSE ARTICULATION MATRIX

(;%SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
COo1 3 1 2 2
COo2 2 3 2 2
COo3 3 1 1 2 2
CO4 3 2 3 2 2
CO5 2 2 1 2 2
Avg 2.5 3 1.7 2 2 1 2 2




22CYMCO1 ENVIRONMENTAL SCIENCE Semester v

PREREQUISITES Category | MC Credit 0

L | T | P | TH

Hours/Week
21 0 1 3

Course Learning Objectives

1 | To learn the concept of non conventional energy systems.

2 | To explore the environmental impact assessment and also to learn atmrigbguence of different typ
of pollutants

They are part of the environment

To have an ancient wisdom drawn from Vedas Activities based knowledge to preserve envi
Conservation of water and its optimization

Environmental Awareness

Various types of traditional power PlanAdvantage and Disadvantage of conventional Power Definition of
conventional energy sources PlaiitsConventional vs. Nomonventional power generatidn. types of non
conventional energy sourcesindia's current energy resources and their t@mm viability i | ndi aé s
requirement and management

Solar Energy BasiesSolar Thermal EnergySolar Photovoltaic EnergyBenefits and Drawbackdffects on the
environment and safety. Wind turbine power and enehggia's wind energy potentiaWind turbine types
Environmental benefits and impacts of offshore wind energy

Air pollution- Sources, effects, control, air quality standards, air pollution act, air pollution measurement
PollutionSources and its remedy, Soil PollutiSources and its remedy, disposal of solid waste. Greenhouse
i effect, acid rain. Noise pollution reduction. Aspects of pollution from various power plants

Environmental Activities

Group activity on watemanagement Gr oup di scussi on o n Sloagancmaking eontesf
Poster making eveni Expert lecture on environmental awarenéssmparting knowledge on reduction
electricity usage

Identification and segregation of biodegradable and-biodegradable wasté Campus cleaning activity
Plantation of trees in the college campus and local waste ilddésitification of varieties of plants and their usg
T Shutting down the fans and ACs of the campus for an hour.

Total (15) =15 Hours




29MT405 MATERIALS TESTING LABORATORY Semester \V;
PREREQUISITES Category| PC Credit 15
_ _ _ _ T P | TH
Mechanical behavior and testing 6 materials Hours/Week
0 3 3

Course Learning Objectives

1

To conducthe diffeentmaterialtestingprinciples,proceduresndeveluvate the material properties

EXPERIMENTS

Tensiletestingof Metals and Alloys

Compressionest

Impacttestingof Metals( Charpy & 1zod)

Bend Test of Metals

Hardness Brinell & Rockwell

Hardness Vickers

Microhardnessest

Fatiguetest

Ol | N[Ol [wW]|DN

Weartesti Pinondisc

[EnY
o

Creeptest(usindead wire)

Total (45P) =45 Hours

Course Outcomes:

Bl oo mo s

Upon completion of this course, the students will be able to: T&xonomy

apped
Co1 Selecttherelevant tools, machinesd samplefor testing. L3: Applying
Co2 Identify the parameters involved in the testing methods and process. L2: Understanding
COo3 Interpretthe resultobtainedn the teting process. L4: Analyzing
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3| PSO4
Cco1 1 1 1 1 1 1 1 1
CO2 2 1 1 1 1 2 1 1
COo3 1 2 1 1 1 1 1
Avg. 1.3311.33{1.00|{1.00|1.00| 1.00] 1.00 0 0 O| 1.00| 1.00f 1.33| 1.00| 1.50| 1.00

3/2/1-indicates strength of correlation-igh, 22Medium, 1 Low)




22EN401 PLACEMENT AND SOFT SKILLS LABORATORY Semester Vi

PREREQUISITES Category | PC Credit 2

L T P TH

Hours/Week
0 0 4 4

CourseLearning Objectives

1 |[To develop the studentsdé confidence and help
2 | To express opinions, illustrate with examplesand conclude in group discussions
3 | To acquire knowledge to write error free letters prepare reports
4 | To enhance the employability and soft skills of students
Unit | WRITING SKILLS 0 0 12 12

Letter seeking permission to go on industrial visit, Letter of invitation,Resuntieover letter, Job applicatior,
mail writing, Report writing, progress in project work

Unit Il SPEAKING SKILLS 0 0 12 12

Welcome address and vote of thanks, Analysing and presenting business articles, Power point pre
Presenting the visuals effectively, Group discussion, Participating in group discussions, Understandir
dynamics, Brairstorming the topics

Unit 11 SOFT SKILLS 0 0 12 12

Employability and career skills,Selitroduction, Introducingoneself to the audience, introducing the to
Interview skills, Interview etiquette, Dress code, Body language, Attending job interviews

Unitlv | VERBAL ABILITIES ol ol 121 12

Error Spotting, Listening Comprehensjdeading comprehensidrRearranging Jumbled sentences, Vocabular

Unity | REASONING ABILITIES ol ol 121 12

Series completion, Analogy, Classification, Codibgcoding, Blood relations, Seating Arrangements, Directi
Sense, Venn Diagram,Logical reasoning, Statements and Conclusions

Total (60P) =60 Hours

Reference Books:

1 |Campus Recruitment Complete Reference, Praxis Groups (5th edition), Hyderabad, 2017.

2 |[John Seely, The Oxford Guide to Writing and Speaking, Oxford University Press, New Delhi, 2004.

3 |R.S. Aggarwal. A Modern Approach to Verbal & NverbalReasoning. 2018 S Chand Publication, 201

E-RESOURCES:

1. |https://prepinsta.com/

2. |https://www.indiabix.com/



https://prepinsta.com/
https://www.indiabix.com/

List of Exercises:
1) Cover Letter and Resume
2) Letter Writing
3) Email Writing
4) Report Writing
5) Powerpoint Presentation
6) SelfIntroduction
7) Job Interview
8) Group Discussion
9) Welcome Address
10) Vote of Thanks
11) Presentation of BusinessAtrticle
12) Jumbled Sentences
13) Error Spotting
14) Reading Comprehension
15) Series completion
16) Analogy
17) Codingdecoding
18) Blood relations
19) Seating arrangements
20) Logical reasoning

Course Outcomes:
Upon completion of this course, the students will be able to:

co1 | To participate in group discussion and interview confidently

co2 | To develop adequate soft skills and career skills required for the workplace

co3 | To make effective presentations on given topics

co4 | To apply their verbal ability angasoning ability in campus interviews

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3| PSO4
Cco1 1 2 3 1 1
CO2 2 2 3 1 2
COo3 2 1 3 1 1
CO4 1 2 3 1 2
Avg. 1.5 1.75] 3 1 1.

3/2/%-indicates strength of correlation-(High, 2Medium, t Low)




29MT501 NON-FERROUSEXTRACTIVE METALLURGY Semester vV
PREREQUISITES Category | PC Credit 3
. . L T P TH
Mineral dressing, Fuels and Furnaces & Hours/Week
Metallurgical Thermodynamics. 3 0 0 3

Course Learning Objectives

1 To studythevariousoresof norferrous metalandtheir extractionthroughPyro,Hydro and Electro
metallurgyroutes.

2 To apply theprocesgprinciplesusedin the extractionof nonferrous metals.

3 To studythedifferentrefining techniquego purify the crudemetak.

UNIT | PYROMETALLURGY 9 0 0 9

Introduction: Sources of metals, unit operations and pmoitesses of metal extractidrinciples ofPyro
metallurgy,advantagesPyrametallurgicalProcesses Drying, Calcination,Sintering,Roastingi Roasting
Techniques PredominancéreaDiagramsPrinciplesof SmeltingandConverting.Ellinghamdiagrams
CarbothermicHydrothermicandMetallothermicreductions.

UNIT 1 HYDROMETALLURGY 9 0 0 9

Principlesof Hydrometallurgy advantaged,eachingi Propertief goodsolvent.Preparatiorof orefor Leaching
T LeachingmethodsRecoveryof metalsfrom Leachliquor - Solventextraction,lon exchangeBio-leaching,
Gaseouseductiorof metalsin aqueousolutions, Cementian, Recyclingof leachliquor.

UNIT 1 ELECTROMETALLURGY AND PURIFICATION METHODS | 9 0 0 9

Principlesof Electrometallurgyadvantagesiqueousand Fusedsalt electrolysis Electrorefining and Electro
winning of metals. Purification of Crude metals producedin bulk i Distillation, Liquation, Liquid-Liquid
extraction Fire refining,Electrolyticrefining, Zonerefining, VAR, EBM andESR.

UNIT IV EXTRACTION AND REFINING OF METALS FROM 9 0 0 9
SULPHIDE AND OXIDE ORES

ExtractionandRefining of metalsfrom sulphideoresi Copper Nickel, LeadandZinc. ExtractionandRefining of
metalsfrom oxide oresi Aluminium, MagnesiumandTin.

UNIT V EXTRACTION OF PRECIOUS AND RARE EARTH METALS 9 0 0 9
AND BYPRODUCT METALS RECOVERY

ExtractionandRefiningof precious metals Gold, Silver andPlatinum.Extractionof rareearthmetalsfrom
halidesi Titanium, ZirconiumandUranium.Recovenryof by-productmetalsandtreatment oMetallurgical
wastesMaterialandEnergybalance.

Total (45L) =45 Hours

Text Books:

RayH.S, Sridhar RandAbrahamK.P, Extractionof Non FerrousVietals,Affiliated EastWestPressPvtLtd,
New Delhi,2008.

2 RayH.SandGosh A,Principlesof ExtractiveMetallurgy, PrenticeHall of India, New Delhi, 1994




Reference Books:

1 | TerkelRosengqvistPrinciples ofExtractiveMetallurgy, 2" Edition, McGraw-Hill Internationabook
Company, 1983

2 | Venkatachalan$, Hydrometllurgy, NarosaPublishingHouse New Delhi, 1998

3 R.RaghavaikxtractiveMetallurgy of Non - FerrousMetals ,VijayNicole Imprints PrivateLimited, Chennal
2016

4 PehlkeR.D, Unit Processem ExtractiveMetallurgy,AmericanElsevierPublishingCompanyNew York,

USA, 1977.

E-References:

1.

https://nptel.ac.in/syllabus/113105021

Course Outcomes:

Upon completion of this course, the students will be tble

Bl

oombdbs T
Mapped

a

oL | e atucaen ooman 1o PAMEPIOEESS | 5 Undersancing
CcO2 lllustratethe procesgprinciplesof hydrometallurgicaéxtraction. L2: Understanding
co3 Explainthe procesgrinciplesof electrometallurgicaéxtractionandrefining L2: Understanding

of metals.
CcO4 Apply theextractionof metalsfrom sulphide andoxide ores. L3: Applying
CO5 E}iggfgﬁgﬁ]prrﬁgtgﬁﬂ%ﬂfaﬁ)rvt\elgisq[léi.metalsrareearthmetals and recovergf L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12| PSO1| PSO2| PSO3| PSO4
co1 1 1 1 1 1 1
C0O2 2 1 1 1 1 2
COs3 1 2 1 1 1 1
CO4 1 1 1 1 2 1
CO5 2 1 1 1
Avg. 15{10|12|10|10|00|00|0O|00O| OO | 10| 20| 23| 15| 10| 10

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)



https://nptel.ac.in/syllabus/113105021/
https://nptel.ac.in/syllabus/113105021/

22MT502 FORMING PROCESSES Semester \Y
PREREQUISITES Category| PC Credit 3
Mechanical behavior and Testingof materials, L T P | TH
Heat Treatment Technology & Hours/Week
Advanced Physical Metallurgy. 3 0 0 3

Course Learning Objectives

1 Know the conceptof Metal formingandassociated technologies.

2 Apply theforming conceptsn conventionakndadvancednanufacturing.

3 Know the applicationsof forming processesn various manufacturing sectors.

UNIT | FUNDAMENTALS OF METAL FORMING 910 0 9

Introduction to forming processes, Bulk forming Vs sheet metal forming, Classification of forming peo¢essor
Analysis, Yield criteriaVon Mises, Tresca Yield criteri@omparison of yield criterigQctahedrhshear stress and
shear strainiForming load calculationd/ariables inmetal forming,Flow stress determination, Temperature in me
forming, Hot, Cold and Warmworking, Strain rate effects, Deformation zone geometry, Workability,
Metallurgical structures riction and lubricationResidualktresses.

UNIT Il FORGING AND ROLLING 910 0 9

Classification of Forging, Types of presses amathmers, Open die forging ,Closed die forging, Die properties
design, Calculation of forging loads, Effect of forging on microstructure Forging defects, causes and re
Forgingapplications. Classification of Rolling ProcessesRolling of Blooms, billets, slabs and sheet, types of
rolling mills. Forcesandgeometricatelationshipin rolling. Analysisof rolling load.Defects causesnd remedies.

UNIT I EXTRUSION AND DRAWING 910 0 9

Extrusion: Direct and Indirect extrusiorgquipment container less extrusion port hole extrusion die, hydrost
extrusion, defects and remediésalysis of extrusion, tube extrusion and production of seamless pipe and
Hydrostatic extrusion. Equal Channel Angular Extrusion. Defects causesand remedies Drawing of rods, wires
and tubeslIntroductionto Supermlasticity.

UNIT IV SHEET METAL WORKING AND HIGH VELOCITY FORMING 910 0 9

Sheet Metal Forming: Bending, spinning, stretch forming, diewing. Cutting methods Shearing, blanking ang
Punching. Defects and applications. High velocity forming methods: Explosive forming, Electro hydraulic, Mg
pulse forming and pneumatic method, Dynapak method. Formability tests: Effect of strain hardening coeffi
value), strain rate sensitivity (m value), plastic strain ratio (r value) on formability. Introductionto formability
limit diagram.

UNIT V POWDER METALLURGY 91 0 0 9

Stepsn P/M, advantageanddisadvantages?owderproductionmethodsphysical,chemicalandmechanical
methodsCompactiorPressureand pressurdesscompactiontechniquesHot and Cold isostaticpressing Sintering
solid state andiquid phasesintering.Microwave sinteringTypical applications.

Total (45L) = 45 Hours




Text Books:

1. Dieter G.E ,Mechanical metallurgy , third edition ,McGraw hill company, Sl edition 1995

2. Sinha A.K ,Powder metallurgy, Dhanpat Rai & sons ,New Delhi,2001

Reference Books:

1. ASM Metal handbook Volume 14 Forming and forging ,Metal park Ohio USA,2001

2 ASM Metal handbook Volume 14A: Metalworking: Bulk Forming Metal park Ohio USA,2005

3. ASM Metal handbook Volume 14B: Metalworking: Sheet Forming Metal park Ohio USA,2005

4. Metal forming Handbook Springer

5. P.C Angelo, R. Subramanian Powder Metallurgy Science, Technology and Applications , PHI Learni
Private

Course Outcomes: Bl oombés Ta

Upon completion of this course, the students will be able to: Mapped

co1 | : | Describethevariousfundamentahspect®f metal forming processes. L2: Understanding

co2 | - Examine theRolling and forging processes. L3: Applying

co3 | Distinguishthe Extrusion and Drawing processes, their defects and remeq L4: Analyzing

coa | Discuss the fundamentals of various sheet metal forming processes. L3: Applying

cos | - Outline the Powder metallurgy process and its applications L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 1|1 2 1 1 2 1
CO2 2 |1 1 1 1 2

COo3 1 |2 1 1 1 1

Co4 1 |1 2 1 1 1 2 1

CO5 1 1 1 2 1
Avg. 121315 10|10|00|120| 00| 00| 00 1.0 1.0 1.7 1.7 1.0 1.0

3/2/%-indicates strength of correlation-(@igh, 22Medium, * Low)




22MT503 STEEL MAKING Semester V

PREREQUISITES Category | PC Credit 3

_ _ _ L T P | TH
Iron making, Metallurgical Thermodynamics Hours/Week

3 0 0 3

Course Learning Objectives

1 | Toknowtheimportanceof the steelmakingandto applythemfor theadvancementf the production
feasibilities insteelindustrieso compete witlthe modernday manufacturingoutes.

UNIT | PHYSICAL CHEMISTRY OF STEEL MAKING 9 0 0 9

History & Development of Steel making processes. Raw materials for Steel making & plant layout. H
ChemicalPrinciples and Kinetic aspects of Steelmakif@arbon reaction, Phosphorus reaction, Silicon react
Manganesereaction & Sulphur reaction, Reaction at slagmetal interface, Oxygen transport mechanism,
Deoxidationof steeli ThermodynamicsKinetics and Mechanism,Slagi Functions,Composition,Properties
andTheories.

UNIT I CONVENTIONAL STEEL MAKING PROCESES 9 0 0 9

Reviewof older Steel makingprocessBessemeprocesse$ Acid & BasicBessemeProcessOpen
Hearth Proces$ Reasons for the decline, Electric Steel making process: Electric Arc Furnace and Ind
furnacei Constructionalfeatures,Productionpracticefor Plain CarbonSteels,Low Alloy Steels& Stainless

SteelsDevelopmentén ElectricArc Furnaceechnologyi Furnacedesign,Operationafeatures.
Modernapproaches Steemakingi Externaltreatmentgo removeSulphur,Phosphorug Silicon.

UNIT I OXYGEN STEEL MAKING PROCESS 9 0 0 9

Top blown process, LD processLD vessel design & Lance design, Charge material, Operational fe
Characteristics of LD process & Reactions in LD converter. LDAC, Kaldo process, Rotor process. Bottor
basic Oxygen conventional processBQP/OBM/LWS),EOF. Principles & Mechanism of refining only.

UNIT IV SECONDARY STEEL MAKING PROCESS 9 0 0 9

Introduction,Stirringtechniques, CleanlinegaprovementPerrinProcesspecarburizationechniques:
Stainless Steehakingtechnology- AOD processVOD processCLU processNitrogenproblemin
StainlessSteel making. Injection Metallurgy, Plunging techniques Post solidification treatmentsi VAR &

ESR processTundish Metallurgy. Ladle furnace.Vacuumtreatmenti Principle & Function of Degassing,
Degassingrocesses Ladle degassing, Streaegassing, Recirculatiategassing.

UNIT V INGOT AND CONTINUOQOUS CASTING OF STEEL 9 0 0 9

Casting Pit practicé Teeming Ladle, Ingot mou)dreeming methods. Solidification of Steel in Ingot mou
Killed, RimmedandCappedSteels.Ingot defectsandtheir remediesGasesn Steel.ContinuousCastingof Steel
T Introduction,Principles,Constructiongeaturesand Operationof a typical ContinuousCasting MachineDefects
in Continwus Castingproducts.Currentstatusof ContinuousCastingTechnology.Quality Controlin Continueg
casting. Metallurgical Defects and their remedies. Indian Steel Industry and global trends imeadtig)
technology Introductionto mathematicainodelingin steelmakingprocesses.

Total (45L) = 45 Hours

Text Books:

1 | AhindraGhoshandAmit Chatterjeelron Making andSteel Making TheoryandPractice Prentice
Hall of India Privateltd., New Delhi, 2008.

) R.H.TupkaryandV.R. Tupkary, Anintroductionto modernsteel making, KhannBublishers2000.

E-References:




https://nptel.ac.in/courses/113104013

Course Outcomes:

Bl oombs

T a

Upon completion of this course, the students will be able to: Mapped
Identify the reactions takinglacein the steelmakingprocesslongwith the . .

col thermodynamicskineticsandthe mechanisnof reaction. L3: Applying

CO2 ICI?r%\éiglvstgseoldersteel makingprocesesandmodernelectricsteelmaking L4: Analyzing

CcCo3 Discussanddescribehe conventional steel makingocessesiz. oxygen L2: Understanding
steelmakingprocesses.

co4 Describethe secondargteelmakingprocesseghe proces$ollowing the L2: Understandin
primaryrefining of rawpigiron. ' 9

Cco5 Explaér) the meltingprocesdgor stee] theingot defectsandtheirrespective L2: Understanding
remedies.

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
co1 1 |1 1 1 1 1 1
Co2 2 |1 1 1 2 1

COo3 1|1 2 1 1 1

CO4 2 1 1 1 2 1

CO5 1 |2 1 1 2 1
Avg. 14}12,10|10|13 10|10 00| 00| 0.0 0.0 0.0 1.7 1.0 13 1.0

3/2/1-indicates strength of correlation-(Bigh, 2Medium, * Low)




29MT504 CORROSION ENGINEERING Semester \%

PREREQUISITES Category | PC Credit 3

. . _ L T P TH
Engineering chemistry Hours/Week

3 0 0 3

Course Learning Objectives

1 | Toknowtheconcepbf differenttypesof corrosionandthe basicprinciplesof corrosionengineering.

UNIT | CORROSION PRINCIPLES 9 0 0 9

Electrochemical and thermodynamic principles, electrode potential of metals, EMF and galvanid\seni&s
equation,Poubaix diagram and its importancéxchangecurrent density, polarizationand its types Tafel
equation, passivity, electrochemical behaviour of activepassive metals, Mixed potential theory and its
application.

UNIT I FORMS OF CORROSION 9 0 0 9

Atmosphericgalvanic,crevice,pitting, stresscorrosioncracking,intergranularcorrosion,corrosionfatigue,
hydrogendamagecavitation, frettingcorrosionand hightemperaturexidationdescriptioncauses and remedial
measures.

UNIT Il CORROSION TESTING 9 0 0 9

Susceptibility testsof IGC, stresscorrosioncrackingand pitting, ASTM standard$or corrosiontesting;
Corrosiontestingfor Passivatingnetals.Polarizatiormethod4o measurecorrosionrate, Tafel extrapolation
method LinearPolarisatiormethod.

UNIT IV CORROSION PREVENTION 9 0 0 9

Corrosionpreventionby designimprovementsanodicandcathodicprotection, metallicnon-metallicand
inorganiccoatingsmechanical and chemicalethodsand variougorrosioninhibitors

UNIT V CORROSION IN INDUSTRIES 9 0 0 9

Corrosion in boilers, pipe linegutomotive industrychemicalindustries andpetroleumrefineries- Practical
remedial treatments.

Total (45L) = 45 Hours

Text Books:

1 MarsG. FontanaCorrosionEngineering,TataMcGrawHill Education,2005.

2 DennyA. JonesPrinciplesandpreventionof corrosion, 2" Edition, PrenticeHall Inc.,1996.

Reference Bookst

1 ASM handbook, Vol 13: Corrosion ASM International USA, 2001.

2 RajnarayanMetallic corrosionandprevention Oxford Publications2001.

3 TretheweyK.R.,andChamberlain,)., Corrosioni For scienceandengineering2™ Edition, Longmaninc.,
1996.

4 Uhlig, H.H., andR. WinstonRevie, Corrosiomndcorrosioncontroli An introductionto corrosionscience
andengineeringThird edition, JohrWiley & Sons, 1985.

E-References:

1. www.nptel.ac.in/courses/113108051/



http://www.nptel.ac.in/courses/113108051/

Course Outcomes:

Bl oombs Taeg

Upon completion of this course, the students will be able to: Mapped
co1 Explainthe electrochemicalandthermodynamigrinciples ando sketchthe | | 5. ynderstanding
pourbaixdiagram.
CO2 Classify thedifferentformsof corrosionandtheir causes antemedies. L1: Remembering
CO3 Describethe processesf ASTM testing methodandpolarizationmethods. | L2: Understanding
Cco4 Reportthe corrosionpreventivemethodssuchasmechanicabndchemical L4: Analyzing
methods.
CO5 Analyzethe corrosionin petroleumindustriesandpipelines. L4: Analyzing
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
COo1 1 |1 1 1 1 1 1 1
CO2 2 |1 1 2 1 2 1 1
Co3 1 |1 1 1 1 1 1 1
CO4 2 |1 1 1 1 2 1
CO5 1 |1 1 1
Avg. 14|(10|10(10|213|10|10(00|00j 00| 10| 10| 13| 13| 10| 10

3/2/1-indicates strength of correlation-(Bigh, 2Medium, : Low)




29MT505 CASTING ENGINEERING Semester \

PREREQUISITES Category | PC Credit 3

L T P | TH
Mineral Dressing, Fuels and Furnaces &Advanced Physicall Hours/Week

Metallurgy 3 0 0 3

Course Learning Objectives

1 To knowthebasicconcepbof metalcastingtechnology

2 To applytheconcepf production of metals and alloys.

UNIT | MOULDING MATERIALS AND PATTERNS 9 0 0 9

Introductionto foundry operationspatterns- functions,types,allowancesselectionof patternmaterials colour
codes, corboxes,mouldingpractice,ingredientsof mouldingsandandcoresand,Testingof Moulding sands.
Sandpreparation.

UNIT I MOULDING AND CASTING TECHNIQUES 9 0 0 9

Sandmoulding: greensandmoulding,dry sandmoulding, skin dry sandmoulding, shell moulding, carbondi-
oxide processgpermanenmould casting,die casting,centrifugalcasting,plastermould casting,investment
casting,squeezeasting full mouldprocess, Rheocastinghixo casting.

UNIT Il DESIGN OF CASTINGS 9 0 0 9

Elementsof gating system,types,designof gating systemwith examplesfunctionsof risers,typesof risers,

Chvorinov s rul e, design and positioning of r
exothermiccompound<tc., riser efficiency,yield calculationsSolidification and shrinkage, inoculation cast

irons, modificationin Al-Si system.

UNIT IV MELTING PRACTICE 9 0 0 9

Typesof furnaceausedin foundry,Melting practiceandspecialprecautiongor steelsalloy steelscastirons,
aluminiumalloys, copperalloysandmagnesiunalloys, safetyconsiderationsjuxing, degassing@ndinoculation.

UNIT V QUALITY CONTROL, FETTLING, INSPECTION AND 9 0 0 9
AUTOMATION

Quality control: composition control in steels and cast irons. Simple problems on charge calculations. C
andrepair of castingsCasting defects angmedies. Heat treatment of castings. Inspection of cagtimgiples
of mecharaation,automatiorand foundrjayout.Sand reclamatioandPollutioncontrolin foundries.

Total (45L) = 45 Hours

Text Books:

1 HeineR W., C.R., Loper,and P.C.RosenthalPrinciplesof Metal Casting, TataMcGraw Hill Publishing
Co Ltd,New Delhi, 2018.

2 Jain, P.L, Principlesof FoundryTechnology,Tata McGrawHill Publishing Co Ltd, Nevbelhi, 2013.

3 SrinivasanN.K., FoundryEngineeringKhannaTechPublicationsNew Delhi, 2017.

Reference Books:

1 RamanaRao, T.V., Metal Casting:Principlesand Practice,New Age InternationalPublishingCo., New
Delhi, 2019.

2 ASM Metals hand Bookyol 15, CastingASM International 10thedition,2010.

3 Beeley,P.R.,FoundryTechnologyButterworths, Londor2013.




Course Outcomes:

Bl oomdés T
Mapped

Upon completion of this course, the students will be able to:

Cco1 Explainthe types of patterns and allowances. L2: Understanding
CO2 Exemplify the various casting techniques. L2: Understanding
CO3 Demonstratéhe gating and riser systems. L3: Applying
CoO4 Explain the melting practice for various metals and alloys. L1: Remembering
CO5 Discuss the fettling anidspections of castings. L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3| PSO4
co1 1 1 1 1

COo2 1 1 1 1 1

COo3 1 1 1 1

Co4 1 1 1 1 1 1

CO5 1 1 1

Avg. 10,10|10| 10|10 10 |10 00| 00| OO0 0.0 0.0 1.0 1.0 0.0 0.0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)




29MT506 WELDING ENGINEERING Semester \

PREREQUISITES Category | PC Credit 3

L T P TH

Engineering physics, Engineering chemistry andasic electrical Hours/Week

engineering 3 0 0 3

Course Learning Objectives

1 To get familiarized with variousaterialgoining processes.

2 To get familiarized with various surfacing and cutting processes

UNIT | CONVENTIONAL WELDING PROCESSES 9 0 0 9

Introduction to welding and allied processes. Classification of welding processes. Heat sources and 9
methods Overview of weldingoower sources, Open Circuit Voltage (OCty cycle andHeat input.Fusion
welding processes Principle, merits, demerits and applications of @xgtylene welding (OAW)Shielded
metal arc welding (SMAW), Submerged arc welding (SAW), Gas tungsten arc welding (GTAW), Gaarme
welding (GMAW and FCAW). Arc weldinglefectstheir causesandremedies.

UNIT I SOLID STATE WELDING PROCESSES 9 0 0 9

Principle, merits, demerits and applications of Cold pressetding, Hot pressure weldingnduction pressure
welding, Friction welding, Friction stir welding, Ultrasonic welding,Explosive welding, Diffusion welding
processedefectstheir causesandremedies.

UNIT Il SPECIAL WELDING PROCESSES 9 0 0 9

Power density Vs heat inpwRrinciple, merits,demeritsandapplicationsof Electronbeam weldindEBW), Lasel
beamwelding (LBW), Plasmaarc welding (PAW), Electroslag welding (ESW), Electro gas weldindEGW),
Thermitwelding (TW) and Stud welding (SW)rocesses. Resistance welding processes (Spot and Seam we

UNIT IV BRAZING AND SOLDERING PROCESSES 9 0 0 9

Fundamentals of Brazing and SolderingCapillary action, wetting characteristics ajaght design Principle,
merits,demeritsand applicationsof Torch brazing,Furnacebrazing,Dip brazing,Inductionbrazing,Resistance
brazing processe®razing Vs Braze weldingPrinciple, merits,demeritsand applicationsof Iron soldering,
Torchsoldering Dip soldering Infraredsoldering,Lasersoldering,Hot gassoldering,Wavesolderingprocesses.
Filler materials and fluxes for brazing and soldering.

UNIT V SURFACING AND CUTTING PROCESSES 9 0 0 9

Types of Surfacing Cladding, Hardfacing, Buildip and ButteringDilution concept.Surfacing bywelding:
OAW, SMAW, GTAW, GMAW, FCAW, SAW and PAWPrinciple of operation cutting equipmentind
applicationsof Oxy-fuel gascutting, Air-carbonarc cutting Metal powdercutting, Chemicaflux cutting, Plasma
arccutting, Electron beam andaserbeamcuttingprocesses.

Total (45L) = 45 Hours

Text Books:

1 SrinivasarN K ,"Welding Technology" KhannaPublishers New Delhi, 2016.

2 ParmarR. S. , PweessdandT @ ¢ h n o3 edgigndKhannaPublishersNew Delhi, 2003.

Reference Books:

1 Davies A C, "Welding",10th edition, CambridgeJUniversity PressUK, 1996.

2 AWS WeldingHandbooksAWS, New York, 1995.

3 HowardB.Cary,"ModernWelding Technology" PrenticeHall, New JerseylUSA, 2004.




4 NadkarnjS.V.,"ModernArc Welding Technology" Oxford & IBH PublishingCo.,1988.

5 SchwartzM.M.,"Metals JoiningManual”,Mc Graw-Hill Inc.,1979.

6 ASM Metals Handbook,Vol.6,"Welding, Brazing & Soldering", ASM International, Metals park, Ohio

USA, 2001.

7 |Jean Cornu, fAAdvanced-WagReilinHgidelBeygGmeHIIBS® , Spr i
Course Outcomes: Tixlonoor%ymo 3
Upon completion of this course, the students will be able to: Mapped
Co1 Explainthefundamentals ancheritsof conventionalveldingprocesses. L2: Understanding
CO2 Describethefundamentals antheritsof solid state weldingrocesses. L2: Applying
CO3 Compare the specialeldingprocessewith other welding processes L4: Analyzing
CoO4 Demonstratéhetypes ofbrazingandsolderingprocesses. L3: Understanding
CO5 lllustrate different surfacingndcuttingprocesses. L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
co1 2 2 2 1 2 2 1
CO2 2 2
COo3 2 1 1 1
CO4 1 2 1 1
CO5 2 2 2 1 2 2 1 1
Avg. 2 | 18| 17| 13| 2 0 0 0 0 0 0 2 15 1 1 1

3/2/1-indicates strength of correlation-(Bigh, 2Medium, * Low)




22MC301

INDIAN CONSTITUTION SEMESTER YV
PREREQUISITE: Category MC Credit 0
L 0 P TH
Hours/Week
2 2
COURSE OBJECTIVES:

1. Learn the salient features of the Indian Constitution.

2. | To study the List the Fundamental Rights and Fundamental Duties.

3. | To study the Present a systematic analysis of all dimensions of Indian Political System.

4. | To study théJnderstand the power and functions of the Parliament, the Legislature and the Judiciary.

UNIT |

FUNDAMENTAL RIGHTS

9 0 0 9

Union and its Territory Citizenship Fundamental Right®irective Principles of State Policlfundamental Duties

UNIT Il

UNION AND TERRITORIES

9 0 0 9

he Union The StateisThe Union TerritoriesThe Panchayat3 he Municipalities

UNIT 1l

FINANCE, TRADE, AND COMMERCE

9 0 0 9

The Cooperative Societi#She scheduled and Tribal Arédelations between the Union and tBetesFinance, Property

Contracts an

d Suit3rade and Commerce within the territory of India

UNIT IV

ELECTIONS

9 0 0 9

Services under the Union, the Statekribunalsi Election$ Special ProvisionsRelating to certain Classes

UNIT V

MISCELLANEOUS AMENDMENTS

9 0 0 9

LanguagesEmergency Provisioris MiscellaneousAmendment of the Constitution

Total (30L) = 30Periods

Reference Books:

1. SubhaslC. Kashyap, Our Constitution, National Book Trust, 2017

Durga DasBasu, Introduction to the Constitution of India, Lexis Nexis, 2015

Granville Austin, The Indian Constitution: Cornerstone of a Nation, Oxford University Press, 1999.

Pl

M.V. Pylee, Constitutional History of India, S.Chand publishing, 2010




22MT507 HEAT TREATMENT AND CORROSION LABORATORY Semester Vv
PREREQUISITES Category | PC Credit 2
_ o L T P | TH

Heat treatment technology& Corrosion Engineering Hours/Week
0 0 4 4

Course Learning Objectives

1 1710 understandhe variousheattreatmenprocesss
2 | 7o gain knowledge about corrosion testing.
Heattreatment Experiments
1. Annealingof carbonsteelsHeattreatmenpracticeand Analysis
2. Normalisingof carbonsteels’ HeattreatmenpracticeandAnalysis
3. Effect of quenchingmediaon hardeningf steeli HeattreatmenpracticeandAnalysis
4. Effect of temperingemperatur®n hardenedteeli HeattreatmenpracticeandAnalysis
5. Effect of temperingime on hardenedsteel HeattreatmenpracticeandAnalysis
Corrosion Experiments
6 Corrosion rate determination by weight loss method.
7 Electroplating of Copper and Nickel.
3 Effect of inhibitors on the rate of corrosion.
9 Oxalic acid etch test for IGC ASTM A26G2Practice A.
10 | Polarization studies using electrochemical workstation.

Total (60P) =60 Hours

Course Outcomes: Tgxlonoor(r)] mo
Upon completion of this course, the students will be able to: Mappedy
CO1 Performthe annealingandnormalizingproceseson Carbonsteels. L3: Applying
CO2| : | peterminetheeffectof Quenchingand Temperingorocessf Hardenedsteel. | L4: Analyzing
co3 Determine the corrosion rate by weight loss method. L4: Analyzing
coa Analyzethe effect of inhibitos on corrosion rate. L4: Analyzing
co5 Perform electroplating of copper and nickel. L3: Applying




COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
co1 1|1 1 1 2 1

CO2 1 2 1 1 1 1

COo3 1 1 1 2 2 1
CO4 1 1 1 1 1 1
CO5 1 1 1 1

Avg. 1013,10|10|13|10|10| 00| 00| 00 0.0 0.0 1.7 1.0 1.0 1.0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)




PREREQUISITES Category | PC Credit 15

L T P TH

Hours/Week
0 0 3 3

CourseLearning Objectives

1 To practiceandknow aboutvarious machiningnachine.
EXPERIMENTS
1 Lathe
2 Drilling
3 Shaping
4 Gearhobbing
5 Keywaymilling
6 Studyoncylindrical grinding, boring,andCNC machines.
Total (45P) = 45 Hours
CourseOutcomes: Bl oombés T
Upon completion of this course, the students will be able to: Mapped
. | Apply the machiningconceptsand also do the machiningoperationdike facing , .
COL 1" | andturning for the given components. L3: Applying
Practicethe different methodsof taperturning anddo the taperturning operation . :
co2 usingmethoddike tailstocksetover andaperturningattachment. L3: Applying
Recognizehe performancendprinciple of basicdrilling operationandalso
CO3| : | varioussuccessfumachiningof drilling, tapping,reamingandcounterSink by L4: Analyzing
usingradialdrilling machine.
CO4 | : | Practicetheconcepiof milling anddothe keywaymilling. L3: Applying
CO5 SPlzfgllc;)ti|r§:get.hevarlousmachlnlngprocesélke cylindrical grinding,boringand L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 1|1 1 1 2 1 1

CO2 1 1 1 2

COo3 1 1 1 1 2

CO4 1 1 1 1

CO5 1 1 1

Avg. 10|10|10|10|10|00|00|00]00]| 00 1.0 1.0 2.0 14 1.0 0.0

3/2/%-indicates strength of correlation-(@igh, 2Medium, * Low)




22MT601 MINI PROJECT SEMESTER VI
PREREQUISITE: Category EE Credit 3
TH
Hours/Week
0 6 6
Course Objectives:
1. | Opportunity to design and develop small working models for various concepts of metallurgical proc
materials and its applications.
2. | Develop experimental or simulation solutions to small industrial problems.
3. | Facilitate problenidentification, formulation and solution.
4. | Work collaboratively in small groups.

The students may be grouped into groups of about 2 to 4 members per group and work under
supervisor. The device / system / component(s) to be designed/ fabricated / investigated / analyze
decided in consultation with the supervisor. A project report to be submitted by the group and the fg
model /investigation / analysis to be reviewed and evaluated continuously by a committee constitute
head of the department / program coordinator.

FABRICATION PROJECT GUIDELINES

a. Requirement analysis and problem formation
b. Conceptual design and Methodology
c. Optimization of design, material selection and process (if applicable)
d. Model/Prototype development/Implementation
e. Testing and validation
f.  Report submission
Total (90P) = 90 Periods
COURSE OUTCOMES: Bl oomb
On completion of the course the student will be able to Taxonomy
Mapped
CO1 | Initiate the students to come out with innovative ideas for various metallu| L6:Creating
applications.
CO2 | Create an environment toonvert the ideas into design of prototype for us{ L6:Creating
industrial and societal applications.
CO3 | Familiarize the feasibility study and manage activities to complete task in spq L2:Understandin
duration. g
CO4 | Assign and undertake tasks in a team as per team discussion. L5:Evaluating
CO5 | Do presentation and write technical reports for effective communication withiy L5:Evaluating

outside the team.




COURSE ARTICULATION MATRIX

COs/POs |PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |[PO9| PO10| PO11|{PO12| PSO1 | PSO2|PSO3 PS04
co1 31 3|2 (3|2 |2]|3 1 3 2 3 3 3 3
CO2 31 3|2 (2|2 )|3]3 3 1 3 3 2 3
COo3 212|222 1 1 1 3 1 2 2 2 2
CO4 2 12| 2 1 1 1] 2 3 3 2 3 2
CO5 2 | 2 3 3 3 2
Avg 25125(20(20|18|18|23| 15|30| 23 | 1.7 | 2.7 2.6 28 | 27 | 24

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)




PROTOSEM COURSES SYLLABUS

22PSPEO1 COMPUTATIONAL HARDWARE Semester Vi

PREREQUISITES Category| PE | Credit 3

L | T | P | TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 To learn basic concepts of Embedded Systems by familiarizing the functionalities of embedded platforms with
development boards.
2 To understand the core concepts of GPIO Pins, Functionality of peripherals, Selection of /0O devices , Usage
of Internal functions, and Communication protocols.
3 To familiarize the current technologies and protocols used in the Internet of Things (IoT) and to learn the Cloy
services.
Unit | BASICS OF EMBEDDED SYSTEM 9 0 0 9

Embedded Platform: Architecture and workingactors forMicrocontroller/Microprocessor selection. Arduindoards and
schematic§ Toolchain- Setup and Configurationinput/Output Configurations and Acceskibraries- Digital I/O - ADC -
Analog I/O- Timers, Interrupts Pulse Width Modulation Display: #segment , LCD , OLED.

Unit 1l BASICS OF RASPBERRY PI 9 0 0 9

Raspberry Pi: Raspberry pi BoaréProcessor Setup and Configurationinstalling Python IDLE using Command Terming
General Purpose I/O PinsProtocol Pins GPIO Access PulseWidth Modulation- Network Libraries- Web services
Twitter APIs- Twitter Bot- Interfacing pi with camera modules.

Unit 11 SENSORS AND ACTUATORS 9 0 0 9

Interfacing of Sensors and ActuaterSensors: Introduction, Characteristics: Analdptentiometer, Temperature Sensor,
Soil Moisture Sensor, LDRDigital - PIR Sensor, Smoke Sensor, Infrare€gensor, UltraSonic Sensor. Actuators
Introduction, Characteristics and working with relay, DC motors, Servo motor, Stepper motor and its drivers.

Unit IV COMMUNICATION PROTOCOLS 9 0 0 9

Protocols- Wired: RS232 StandardUART, SPI, 12C- Comparative study of wired protocel$mplementation of wired Serig
Communication protocols Wireless: Standar@uetooth, R Comparative study ofireless protocols Implementation of
wireless Serial Communication protocols.

Unit V INTERNET OF THINGS 9 0 0 9

Definition and Architecture of 10T, Building blocks of 10T, Programming with 10T protoed®QTT, CoAP - Connecting
embedded targdioard to Web, Basics networking in 10T: creating a web pdiyeating a server on target boar@ontrolling
I/O peripherals from the webpage, Embedded Application Development, Creating communication between differen
Cloud platforms for 10T, Cloud data logging and monitoring, Interfacing with web services.

Total =45 Periods

Text Books:

Raj Kamal , SystenisBbCeldTdA dndReal i me Systemso, 4th Editio

Mohit Arora, fAEmbedded System Designo, 1st Editio

1

2

3 |[Elecia White, fAiMaking Embedded Systemso, 1lst Edit
4

Jack Ganssl| e, i The Firmware Handbooko, 1st Editi




Reference Books:

https://juniorfall.files.wordpress.com/2011/11/ardutcmokbook.pdf

https://drive.google.com/file/d/13s0m3IHPEFP2f2aCuVNRWeBZNKXWKTWS5/view?ts=6231cab 3

1
2
3 |https://ptolemy.berkeley.edu/books/leeseshia/releases/LeeSeshia_DigitalV2_2.pdf 4.
4 https://www.riverpublishers.com/pdf/ebook/RP9788793519046.pdf

Bl oomod
Taxonomy Level

Course Outcomes:
Upon completion of this course, the students will be able to:

co1 Understand apd implement the functions & Capabilities of embedded platforms for L2: Understanding
easy prototyping.

CO2 | Identify the type of sensors and actuators for required applications. L3: Applying

CO3 [ Develop communication between devicesing different protocols. L3: Applying

co4 ggnilop 0T based systems with wireless network connections and accessing devices ¢ L3: Applying

COURSE ARTICULATION MATRIX

CO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10|PO11| PO12| PSO1|PSO2| PS03

Cco1 3 2 3 2 3 3 2 2

CO2 3 3 2 2 2 3 2 2

Co3| 3 2 3 2 3 3 3 3

co4| 3 2 3 2 3 3 3 3

AVG 3 225 | 2.75 2 2.75 3 25 2.5
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




22PSPEO2 CODING FOR INNOVATORS Semester Vi

PREREQUISITES Category | PE Credit 3

L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To learn and express creativity using coding skills.

To gain knowledge of Python programming with handsexperience.

To demonstrate a problem solving using OOPs concepts.

To learn basics of Linux by familiarizing the concepts of management and file structure.

Aa|brh|[w|N]|PF

To practise full stack development using cloud platform.

Unit | PROGRAMMING PARADIGMS 9 0 0 9

Need for programming Outside box thinking to solvproblems- Need for algorithms and data structureSlowcharts &
Algorithms - Memory Allocation- Conditions and loops Creating effective functionsCase studies Visual Programming
Types of programming languages & paradign@etting started with developmenBuild & test an algorithm best practices

Unit Il BASIC OF PROGRAMMING 9 0 0 9

Introduction to Python: statements, variables, functions, operators, modules, conditional statements, loop statemisttg
operationsjraversing a list, slicing a list Text Handling: Strings, string functions, conversion functions, Dictionarkeke
Operations: File open, close, read, copy, word frequency, creating word histograms from text file.

Unit 11 OOPS 5 9 0 0 9

OOPS Why OOPS verticals implementation in pythonClasses and Objects, Methods, Constructors and Destructors,
Inheritance, Polymorphism, Abstraction, Encapsulation.

Unit IV SOFTWARE DEVELOPMENT TO DELIVERY 9 0 0 9

Software Engineering Life Cycle (Tools), Agile Methodologies Framework- Why Frameworks Software Testing(Too
Based) - Data Structures- Database Management SystemA case study to experiment from Development
Deployment(D2D)- Source code management and version cont@itHub - GitHub Actions- GitBash - Continuous
Integration- Platform as serviceHeroku- Build Packs AWS Anaconda

Unit vV OPERATING SYSTEMS 9 0 0 9

Introduction to Linux- Process ManagementProcess SchedulingMemory Management Storage ManagementSystem
calls - File System Structure Multithreading - Multicore Programming- Deadlock Handling- Disk Structure- Disk
Management Dockers- Kubernetes

Total =45 Periods

Text Books:

Zed A. Shaw, f#dAlLearn Pyt h dddisorWesleyeProféssiondl, 20d8.y 6, 3r d e

Silberschatz Abr aham, AOperating System Conceptsd

1

2

3 |Paul Barry, "Headirst Python", 2nd edition, O'Reilly Media, Inc, 2016.

4 |Anton Spraul, AThink Like aPrd3s, 2042r a mmer O, 1st edit




E-References :

1 |https:/www.geeksforgeeks.org/pythpnogramminglanguage/
2 |https://www.guru99.com/pythetutorials.htmi
3 |https://www.tutorialspoint.com/python/python_tutorial.pdf

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomo
Taxonomy Level

CO1 | Understand the aspects of programming protocols L2: Understanding
COZ | pevelopoptimized code for reanorld problems L3: Applying
CO3 | Buyild full-stack development to deployment L3: Applying
CO4 | Demonstrate problem solving and continuous development L2: Understanding

COURSE ARTICULATION MATRIX

co | PO1 | PO2 | PO3 | PO4 | POS| POS | PO7 | PO8 | POY| PO10 | POL1 | PO12 | PSO1| 5O | P50
coi| 2 | 2 | 2 | 1| 3 2 [ 1 | 1
coz| 3 | 3 | 3 | 2 | 3 3 | 2 | 2
cos| 3 | 2 | 3 | 1| 3 3 | 2 | 2
coa| 2 | 3 | 2 | 1| 2 3 | 2 | 1| 1
AV | 25| 25 | 25 | 125|275 3 | 25| 15| 15

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




INDUSTRIAL AUTOMATION

22PSPEO3 Semester VI

PREREQUISITES Category | PE Credit 3

L | T | P | TH

Hours/Week
3 0 0 3

Course Learning Objectives

Acquire conceptual knowledge in Industrial Controllers by scaling dfaard devices and embedded board
interfacing with various 1/O peripherals.

Learn PLC by working on internal features and also interfacing with Sensors and actuators alaumé#yt using

2 SCADA and standard communication protocols.

3 To work with FPGA boards and RT controllers for reprogrammable embedded applications using LabVIEW

4 Understand the concepts and design electronics circuits

Unit | INDUSTRIAL CONTROLLERS -1 9 0 0 9

Industrial Controllers- Introduction to RIO Controllers Platform - Connection and Configuring controllersAccessing
onboard devices Module SOM- Interfacing with Input and Output devicesnterfacing protocol baseéinalog and Digital
sensors- Acquiring and Data Logging from sensordnterfacing Actuators: Relay, DC Motor, Servo MotoiCreating
standalone applications

Unit Il INDUSTRIAL CONTROLLERS - I 9 0 0 9

Industrial Controllers- Il - PLC - Introduction- Mode of Operation- IEC 61131 Programming languages for PL(
Programming & sequence controlnstruction set Scan Time- Timers- Counters- Interfacing with Input/Output devices
Interfacing with Sensors Interfacing with Actuators Interfacing with Human Machine InterfaceCommissioning ang
operational safety of PLESCADA

Unit I INDUSTRIAL COMMUNICATION PROTOCOLS 9 0 0 9

Serial Communication Protocold2C, SPI- Serial Field bus protocols CAN, PROFIBU%thernet, HTTP, TCP/UDI, WiF
Cloud data logging. Muksensor communication, Data parsing between Embedded platforms. Comparative study of I
communication protocolsimplementation ofndustrial Communication protocols.

Unit IV FPGA AND RT CONTROLLER PROGRAMMING 9 0 0 9

Introduction to FPGA- Architecture - Operations in FPGA programming FPGA Programming in LabVIEWan
implementation in myRIQ Introduction to RT controllers Architecture- Programming RT ControllersCreating standalon
applications.

Unit V INDUSTRIAL CIRCUIT BOARD DESIGN 9 0 0 9

Designing basics circuits and to simulate in environment se@gmponent selectionCreating librariesSchematic design
Design rules, supply & communication track ridlgSomponent and footprint editednderstanding component package ty
- Test point creation for measureme®CB Layout,placement ruleg-ootprint, 3D models, BoMsGenerating GERBER an
output documentation

Total =45 Periods

Text Books:

1 |Ed Doering, NI myRICProject Essential Guide, National Instruments, 2016.

2  |Willian Bolton, Programmable Logic Controllers, 6th edition, Newnes Publications, 2015

3 |Richard Zurawski, Industrial Communication Technology Handbook, Second edition, CRC Press, 2014




4

Simon Monk, Make Your Own PCBs with EAGLE, McGraw Hill Education, 2014.

References Books:

Jeffrey Travis, Jim Kring, LabVIEW for Everyon@&raphical Programming Made Easy and Fun,3rd edition,

1 Prentice Hall

> Mikell P. Groover, Automation, Production Systems, and Compntegrated Manufacturing,Fourth edition,
Pearson Education, 2016

3 |Michael J. Hamill, Industrial Communications and Control Protocols, PDH centre, 2016

4 Ema Design Automation, The Hitchhiker's Guide to PCB Design, First edglanh Publishers,December 2021

Course Outcomes: Bl oomds T
Upon completion of this course, teidents will be able to: Level
CO1 | Understand the usage of controllers in an industrial environment L2: Understanding
CcO2 Sgggimﬁ{riz:;ig];plfcggg?ss for Industrial embedded monitoring and controlling L3: Applying
CO3 | Communicate between devices at different levels using industrial protocols L3: Applying
CO4 | Understand the process involved in P@#ign using EDA tools and fabricate it L2: Understanding
COURSE ARTICULATION MATRIX
CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 3 2 2 1 3 3 2 2
CO2 3 3 3 2 3 3 3 3
Cco3 3 2 3 2 3 3 3 3
co4| 3 2 3 2 3 3 3 2
AVG 3 225 | 275 | 1.75 3 3 2.75 25

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




APPLIED DESIGN THINKING

22PSOEO01 Semester VI

PREREQUISITES Category | OE Credit 3

L | T | P |TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 The course enables product innovators and edglge startup founders to learn the customer development proce

2 To familiarize with the tools & techniques & validate the inherent risks by linking their progressstomer
motivation, customecommitment & customeacceptance.

3 To learn the system thinking concepts by reverse engineering technique.

Unit | DESIGN THINKING PRINCIPLES 9 0 0 9

Exploring Humani Centered Desigit Understanding the innovation process, discovering areas of opportunity, interv
&empathyi building techniques, Mitigate validate risk with FIR(Forge Innovation Rubricase Studies.

Unit 11 CUSTOMER-CENTRIC INNOVATION 9 0 0 9

Importance of customerentric innovationi Problem Validation and Customer Discovery Understanding probler
significance and problem incidenc€ustomer Validation. Target user, User persona & user stories. Activity : Cus
development procegsCustomer interviews and field visit.

Unit 111 APPLIED DESIGN THINKING TOOLS 9 0 0 9

Concept of Minimum Usable Prototype(MUPMUP challenge brief Designing & Crafting the value proposition
Designing and Testing Value Proposition: Desigrompelling value proposition: Process, tools and techniques of Value
Proposition Design.

Unit IV CONCEPT GENERATION 9 0 0 9

Solution Exploration, Concepts Generation and MUP désigonceptualize the solution concept: explore, iterate and lea
build the right prototype: Assess capability, usability and feasibility. Systematic concept generation; evaluation technd
alternatives and the solution concepts.

Unit VvV SYSTEM THINKING & REVERSE ENGINEERING 9 0 0 9

System Thinking, Understanding Systems, Examples and Understandings, Complex Systems, Reverse En
Methodology, Identify building blocks/ComponeiitRe-Engineering a complex system.

Total =45 Periods

Text Books:

Steve Blank, (2013), The four steps to epiphany: Successful strategies for products that win, Wiley.

Alexander Osterwalder, Yves Pigneur, Gregory Bernarda, Alan Smith, Trish Papadakos, (2014), Value

1
2
3 |Proposition Design: How to Create Products and Services Customers Want, Wiley
4

Donel |l a H. Meadows, ( 2/ 1Pr)i, mefirToh,i nkui sntga ii nna bSiylsitteymsl

Tim Brown, (2012) AChange by Dedrgmniklawi Deasi gam dTH

5 Harper Business.

Reference Books:




https://www.ideou.com/pages/desitgrinking#process

https://blog.forgeforward.in/valuatienisk-versusvalidationrisk-in-productinnovations49f253ca8624

https://blog.forgeforward.in/produdtnovationrrubric-adf5ebdfd356

https://blog.forgeforward.in/evaluatifgroductinnovationse8178e58b86e

https://blog.forgeforward.in/usayuide-for-productinnovatiorrrubric-857181b253dd6

o |o |~ | W |N|RP

https://blog.forgeforward.in/starttfgilure-is-like-true-lie-7812cdfe9b85

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomos

Level

T 4

COL1 | Define & treat various hypotheses to mitigate the inherent risroithuct innovations L1: Remembering
co2 sD:IEit?onntsh?oS:cilrJ]Efvnec\g;;ner?ctebgied on the proposed value by exploring various alter L6: Creating
CO3 | Develop skills in empathizing, critical thinking, analyzistprytelling & pitching. L3: Applying
co4 Apply system thinking to reverse engineer a product/prototype and understand its i L3: Applying
correlations.
COURSE ARTICULATION MATRIX
(6{0) PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12 PfO PgO PgO
Cco1 2 3 2 3 2 1 1 1 1 1 1 1 2 2 3
CcOo2 2 2 3 2 2 1 1 1 1 1 1 1 3 3 2
COo3 1 2 2 1 1 3 1 1 3 3 1 1 1 1 1
CO4 2 3 3 3 3 2 2 1 2 2 1 1 3 3 3
AVG 1.75| 25 25 | 2.25 2 1.75| 1.25 1 1.75| 1.75 1 1 225 | 225 | 2.25

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




22PSOEO02 STARTUP FUNDAMENTALS Semester Vi

PREREQUISITES Category | OE Credit 3

L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 Learn the science of to transforming an innovative idea into-guigtvth enterprises.

2 To understand the basic concepts of IPR, and develop a patent draft for a potential IP

Unit | ENTREPRENEURIAL MINDSET & METHOD 9 0 0 9

Introduction to Innovationled, techpowered entrepreneurship Understand from research the attributes of an ex
entrepreneut Effectuation principles Dealing with the unknownsCase studies of startup failures.

Unit Il IDEA TO ENTERPRISE 9 0 0 9

Design andPlanning of Product ConcepBusiness Model Business PlanningBuilding Proof of Product and Value Testil
- Target Market and Revenue Planning

Unit 111 MINIMUM VIABLE BUSINESS 9 0 0 9

Framework for Minimum Viable Busines®isruptivelnnovation- Theory of Disruption Competitive advantageBuilding
proof of viable business modeDemystifying Scalability Funding Opportunities

Unit IV INTELLECTUAL PROPERTY 9 0 0 9

Introduction and the need for Intellectual Property RighRBR Genesis and DevelopmenCopyright- Trademark- Trade
Secret- Geographical Indicatorsindustrial Designs Types of Patent Sample Patent ApplicationIPR in INDIA; Global
trends- Patent fees

Unit V PRIOR ART SEARCH AND PATENT DRAFTING 9 0 0 9

Prior Art Search IP Licensingi IP Commercialization IP Infringement Case Study on Apple vsSamsung, Case study of]
basmati rice.

The invention as a concepKeywords formation Structure of patent Key attributes in patent draftindprafting provisional
specifications Drafting complete specificationDraft claims- Case studies onpatent drafting

Total =45 Periods

Text Books:

Steven Blank and Bob Dorf, (20 1-By)Step Guidefor8uilding & @rpat O W
1

Company, K&S Ranch
5 Dr Saras Sarasvath{?008), Effectuation: Elements of Entrepreneurial Expertise, New Horizons in Entrepreneu

series.

3 |Elizabeth Verkey, (2005), Law of Patents, Eastern Book Company

Prabuddha Ganguli, (2017), Intellectual Property Rights: Unleashirgniwledge Economy, McGraw Hill Educatid

4 st edition

Reference Books:

WIPO Intellectual Property Handbook
https://lwww.wipo.int/edocs/pubdocs/en/intproperty/489/wipo_pub_489.pdf

2 |https://assets.entrepreneur.com/static/20220301118B2Reting. pdf




https://www.deluxe.com/blog/starttfpndamentalgyuide/

https://lwww.forbes.com/sites/allbusiness/2018/07/15t&pguideentrepreneurstartinga-business/?sh=69a6031e18

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomo
Taxonomy Level

Cco1

Develop an entrepreneurial mindset to identify, assess, shape & act on
opportunities.

L3: Applying

COo2

Demonstrate the potential of an innovative idea to create economic value, as a startup

L2: Understanding

CO3

Understand the scientific processixplore a viable business model

L2: Understanding

CO4

Demonstrate knowledge on the fundamental concepts of Intellectual Property

L2: Understanding

COURSE ARTICULATION MATRIX

co | Po1 | Po2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY Pgl POL| POL | PSO 1 PSO Pgo
cot| 1 | 2| 21| 1|21 2]2]2]3]3/|1]|1]:2
coz| 2 | 2 | 3| 1| 1| 1| 1| 2]2]|1]3]|2]|2]2]:?
co3| 1 | 2 | 2|2 1| 1| 1] 1| 1| 1| 3]|2/|1]1]1
coa| 1 | 1| 2| 1] 1| 1|1 ]3| 1| 1| 1| 1| 1] 1] 1
AVG | 125|175 | 2 |125| 1 |125| 1 | 2 | 15 |125| 25 | 2 | 125|125/ 15

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




PROTOTYPE DEVELOPMENT

22PSOEQ03 Semester VI

PREREQUISITES Category | OE Credit 3

L | T | P | TH

Hours/Week
3 0 0 3

Course Learning Objectives

Learn to design a UlI/UX design and develomadroid application.

Provide working CAD model for prototype development.

1
2
3 Knowledge in hardware, 3D Printers and Laser cutters.
4

Acquire basic knowledge in designing electrical circuits and fabrication of electronic devices.

Unit | Ul/UXx 9 0 0 9

Fundamental concepts in Ul & UXTools - Fundamentals of design principle$®sychology and Human Factors for U
Interface Design Layout and composition for Web, Mobile and DevieeBypography- Information architecture Colour
theory- Design process flow, wireframes, best practices in the indudsgr engagement ethie®esign alternatives

Unit 1l APP DEVELOPMENT 9 0 0 9

SDLC - Introduction to App DevelopmentTypes of Apps web Development understanding StackFrontend- backend
Working with Databases Introduction to API- Introduction to Cloud services Cloud environment SetufReading and
writing data to cloud Embedding ML models to AppsDeploying application.

Unit 11 INDUSTRIAL DESIGN 9 0 0 9

Introduction tolndustrial Design Points, lines, and planesketching and concept generatioBketch to CAD- Introduction
to CAD tools- Types of 3D modeling Basic 3D Modeling Tools Part creation Assembly- Product design and rendering
basics Dimensioning & Tolerancing

Unit IV MECHANICAL RAPID PROTOTYPING 9 0 0 9

Need for prototyping Domains in prototyping Difference between actual manufacturing and prototypiRgpid prototyping
methods Tools used in different domainrdMechanical Prototyping: 3DPrinting and classificationLaser Cutting and
engraving- RD Works- Additive manufacturing

Unit V ELECTRICAL RAPID PROTOTYPING 9 0 0 9

Electronic Prototyping: Basics of electronic circuit desighiumped circuits Electronic Prototyping Working with
simulation tool simple PCB design with EDA

Total = 45 Periods

Text Books:

Peter Fiell, Charlotte Fiell, Industrial DesignZA TASCHEN America LIc(2003)

Samar Malik Autodesk Fusion 360The Master Guide.

Steve Krug, Don't Make Me ThinRevisited: A Common Sense Approach to Web Usability, Pearson,3rd edition
(2014)

E - References:

https://www.adobe.com/products/xd/learntgedrted.html

https://developer.android.com/guide

https://help.autodesk.com/view/fusion360/ENU/courses/




| 4 |https://help.prusa3d.com/en/category/prusaslicer_204

Bl oomd

Course Outcomes:
Taxonomy Level

Upon completion of this course, the students will be able to:

CO1 | Create quick UI/UX prototypes for customer needs L6: Creating
CO2 | Develop web application to test product traction / product feature L3: Applying
CO3 | Develop 3D models for prototyping various product ideas L3: Applying
CO4 | Built prototypes usingools and Techniques in a quick iterative methodology L3: Applying

COURSE ARTICULATION MATRIX

CO | PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1|PSO2/ PSO3
col| 2 2 3 2 3 1 1 2 1 1
coz| 3 3 3 2 3 1 1 3 2 2
CO3| 3 2 3 2 3 1 1 3 2 2
CO4| 3 2 3 2 3 1 1 3 2 2
AVG | 2.75| 2.25| 3 2 3 1 1 275| 1.75| 1.75

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




22PSEEO1 ROBOTICS Semester VI

PREREQUISITES Category | EE Credit 3

L | T | P | TH

Hours/Week
0 0 6 6

Course Learning Objectives

Learn the fundamentals of ROS

Understand the requirements and choose the right sensors and actuators for the application development

Create Bot in the virtual environment and simulate it to knowtthetionalities of the system developed

Learn the basics of Robotics Vision System

gl | W|DN|PF

Integrate ROS and Computer Vision to build systems for various use cases

Unit | INTRODUCTION TO ROBOT KINEMATICS 0 0 12 12

Introduction to Robotics Transformations Forward Kinematics Kinematics equations Link transformations Inverse
Kinematics- Kinematic analysis Numerical Inverse Kinematic Solutiong\nalytical Inverse Kinematic Solutions

Unit Il SELECTION OF SENSORS AND ACTUATORS 0 0 12 12

Introduction- Sensors & Actuators Types- Selection criteria Design considerations: Motor sizingSelection of motorg
based on torque and speed characteristitardware Interface & Assembly

Unit 111 INTRODUCTION TO ROBOT OPERATING SYSTEM 0 0 12 12

Introduction to ROS framework and prerequisit&nderstanding communications in ROBOS EcosystemIntroduction to
ROS programming ROS nodes, topics, messag&¥0S services ROS Tools and Utilities URDF , Rviz- Simulation-
Gazebo ROS Motion

Unit IV INTRODUCTION TO ROBOTICS VISION SYSTEM 0 0 12 12

Image basics Image Processing Histograms- Gray scale, Color, Equalization Smoothing andblurring/filtering
Averaging, Gaussian, Median, Bilateral'hresholding- Simple, Adaptive, OtsuGradients and Edge detectiohaplacian,
Sobel, Canny Contours- Camera calibration

Unit V INTEGRATION OF ROS AND COMPUTER VISION 0 0 12 12

Introduction - Installation- CV Bridge - Image publisher node Image subscriber nodeNodes buildingand launching
Building real world applications

Total = 60Periods

Text Books:

1 (Introduction to Robotics: Mechanics and Control by John J CPaigrson Publishers.

2 |Robot Operating System (ROS) for Absolute Beginners by Lentin Joseph, A press; Publishers (2018).

3 |Learning OpenCV by Gary Bradski, Adrian Kaehler, O'Re¥lgdia, Inc.

Reference Books:

1 https://www.intechopen.com/chapters/379




https://www.plantengineering.com/articles/eiglectioncriteria-for-actuationcomponents/

https://www.controleng.com/articles/tigsrsensosselection/

https://lwww.toptal.com/robotics/introductiein-robotoperatingsystem

https://www.thomasnet.com/articles/automateactronics/machingision-systems/

| OB~ WDN

https://automaticaddison.com/workiwgth-rosandopencvin-ros-noetic/

Course Outcomes:

Upon completion of this course, the students will be able to:

Bl oomo
Taxonomy Level

CO1 | Understand kinematics considerations of robot L2: Understanding
CO2 | Selection of sensors and actuators according to application L3: Applying
CO3 | Utilize the ROS environment to simulate and communicate between robot L3: Applying
CO4 | Developalgorithms to extract features and data from image L3: Applying
CO5 | Utilize the open CV for robotic applications L3: Applying

COURSE ARTICULATION MATRIX

CO | PO1 | PO2 | PO3 | PO4 | POS5S | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12/PSO1PSO2PSO3
Co1l| 3 2 3 1 2 3 3 2
coz| 3 3 2 1 2 3 3 3
COo3| 3 2 3 2 3 3 3 3
Co4| 3 3 3 2 3 3 3 2
AVG | 3 25 | 275| 15| 25 3 3 2.5

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




29MT701 CHARACTERIZATION OF MATERIALS Semester VI

PREREQUISITES Category | PC Credit 3

_ _ ' L T P TH
Engineering Physics Hours/Week

3 0 0 3

Course Learning Objectives

1 Tointroduce the fundamental concepts and techniques of matdreatscterization.

2 To familiarize with various analytical instruments and methods usezhfoacterization.

3 To enable the | earners to interpret and anal

UNIT | METALLOGRAPHIC TECHNIQUES 9 0 0 9

Metallurgical microscope- principle, constructionand working, metallographicspecimenpreparation, optical
properties- magnification, numerical aperture, resolving power, depth of focus, depth ofdiftent light
sources/jens aberrations and their remedial measures, various illumination techhbitglgsfield, dark field,
phasecontrast, polarized light illuminations, interference microscopy, high temperature microscopy;
Quantitative metallographyi Imageanalysis.

UNIT I X-RAY DIFFRACTION TECHNIQUES 9 0 0 9

Continuous &Characteristic Xray spectrum, Bragg's Lawiffraction methods Laue method, rotating crysta
method, powdemethod, Xray diffractometer, filters and countefspplications of Xray diffraction in materials
characterizatiori Determinationof crystal structure,lattice parametermeasuremenof stress Introductionof
GIXRD, SAX/WAX.

UNIT 1l ELECTRON OPTICAL TECHNIQUES 9 0 0 9

Electron optical instruments, electrepecimen interactions, Transmission electmoicroscopy (TEM) 1
principle, construction andvorking, specimen preparation, various imaging modsdectedarea diffraction,
applications. Scanning electron microscop§SEM) i principle, equipmentyvarious operating modes an
applications.Electron probemicroanalyser (EPMA) principle, instrumentationgqualitative and quantitative
analysisHRTEM.

UNIT IV SURFACE ANALYSIS TECHNIQ UES 9 0 0 9

Principle, instrumentation,working and applicationsof Auger Electron spectroscopyX-ray photoelectron
spectroscopySecondaryion massspectroscopy ion microprobe,Optical emissionspectroscopyand X-ray
Fluorescencspectroscopy.

UNIT V THERMAL ANALYSIS AND ADVANCED 9 0 0 9
CHARACTERIZATION TECHNIQUES

Advancedcharacterization techniques: Field ion microscopy including atom pr@p@ciple, instrumentation
and applications. Scanning probe microscopy principle, nstrumentation and applicationgtomic force
microscopy- principle, instrumentation and applications. Thermal techniques: Principles of Differential th
analysis, Differentisdcanningcalorimetryand Thermogravinetricanalysisi Instrumentation.

Total (45L) = 45 Hours

Text Books:

1 | Angelo.P.C, fiMaterialsCharacterizatiofi ReedElsevierindiaPvtLtd, Haryana2016.

) Hebbar K R, fi Basicsof X-RayDiffraction andits Ap p | i ¢ &K. internatodalPublishingHousePvt
Ltd,NewDelhi, 2011

3 KhangaonkarP.R.,fi A imtroductionto MaterialsCh a r a ¢ t ePRenramatérnationaiPyblishing(India)
Pvt.Ltd, Mumbai,2010.




Reference Books:

1 PhillipsV A, i Mo d MatatiographicTechniquesandtheirAp p | i ¢ &iley Eastesn 1971.

2 | CherepirandMalik, i E x p e r iTeotmiguesa PhysicaMe t a | |AsiaPghjishingCo., Mumbai,
1968.

3 Cullity B D., Stock SR "Elementsof X-ray Diffraction”, PrenticeHall, Inc 2001.

4 ASM HandbookVolume10,i Mat eQhiaarlasc t e9" editich,ASMoiimefnational, USA1986.

S5 | VanderVoort,i Me t a | | Rrigaipleandpyr :a ¢ McGragvidill Inc., 1984.

6 Kehl G L.,"The Principlesof Metallographic Laboratori?ractice” McGrawHill Book Company,1949.

7 SmallmanR.E.ModernPhysicaMe t a | | 4 Edijion, Butterworths1985.

8 | Joseph I, Goldstein et.dl.Scanning electromicroscopy and xay microanalgis, 4" edition, gringer

Web resources:

1

myscoperaining

. Bl oomd
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: Mappedy

COo1 Describethe principle of variousillumination techniques inpticalmicroscopy. | L2: Understanding

CO2 Determine the crystal structure and lattice parametRiy pattern L3: Applying

Cco3 Demonstrateéhe principleandvariousworking modes oélectronmicroscope L3: Applying

CO4 | : | lllustratevarious techniquefor surfaceanalyses L3: Applying

CcO5 lllustratethermaltechniqueto determinevariousthermaleventsn materials. L3: Applying
COURSEARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
co1 2 2 1 1 2 1
C0O2 1 2 |1 1 2

COo3 2 1 1 1 1 1
CO4 1 2 1 1
COo5 1 2 1 1 1

Avg. 1.7/13}10(|17|15(10| 10| 00|00 OO )| 00| 10| 23| 25| 10| 10

3/2/%-indicates strength of correlation-(@igh, 2Medium, * Low)




2oOMT702 INTRODUCTION TO INDUSTRIAL MANAGEMENT Semester Vil

PREREQUISITES Category | HS Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 On studyingthis coursethe studentsancontributeto thesucces®f companiedy understandinghe

basicsof management.

2 To provideanopportunityto learnbasicmanagementonceptessential fobusiness.

3 Gainknowledgeon variousfactorsof productionin increasinghe efficiency of thecompany.

4 Theycanableto know betterorganizationabehaviourandmodernconceptf industrial management.

UNIT | BASICS OF MANAGEMENT 9 0 0 9

Managementi Definition 7 Functionsi Evolution of Modern Managemenit Scientific Management
Development ofManagement Thought. Approaches to the study of Management, Forms of Orgariiza
Individual Ownershipi Partnershipi Joint Stock Companiesi Co-operative Enterprisesi Public Sector
UndertakingsCorporateFrameWork i ShareHoldersi Boardof Directorsi Committees Chief Executivei
TradeUnion.

UNIT Il FUNCTIONS OF MANAGEMENT 9 0 0 9

Planningi Nature and PurpodeObjectivesi Strategie§ Policies and Planning Premise®ecision Makingi
Organizingi Nature and Processi Premisesi Departmentalizatiori Line and staff i Decentralization i
Organizational culture, Staffirigselection and training Placement Performance appraisalCareer Strategy
OrganizationaDevelopmentLeadingi Managinghumanfactori Leadershig’ CommunicationControlling i
Proces®f Controllingi Controllingtechniquesproductivityandoperationgnanagemerit Preventivecontrol,
IndustrialSafety.

UNIT I ORGANIZATIONAL BEHAVIOUR 9 0 0 9

DefinitionT Organizatiori ManagerialRoleand functions Organizationabpproachedndividual behaviouri
cause$ EnvironmentaEffecti BehaviourandPerformancePerceptiori Organizationalmplications.
Personalityi Contributing factor§ Dimensioni NeedTheories ProcesS heories Job
Satisfaction]earningandBehaviouri LearningCurves Work Designandapproaches

UNIT IV GROUP DYNAMICS 9 0 0 9

Group Behaviouri Groupsi Contributing factorsi Group Norms, Communicationi Processi Barriersto
communicatiori Effective communication, leadersHiformal and informal characteristicdManagerial Grid
Leadership styles Group Decision Making Leadership Role in Group Decision, Group Conflict§ypesi
Causes Conflict Resolutiori Inter group relations and conflict, Organization centralization and decentraliz
T Formal andinformal i Organizational Structuresi OrganizationalChangeand Developmenti Change
Process Resistancdéo Changé CultureandEthics.

UNIT V MODERN CONCEPTS 9 0 0 9

Management by Objectives (MBO), Management by Exception (MBE), Strategic ManagetRkamning for
Future directioni SWOT Analysisi Information technology in managemeitDecisions support systeiin
Business ProcedRe-engineering(BPR) 1 EnterprisesResourcePlanning(ERP) T Supply Chain Management
(SCM) T Activity Based Manageme(ABM).

Total (45L) = 45 Hours




Text Books:

1 Ties,AF, StonerandR.EdwardFreemanA Ma n a g ePremtiogtall of IndiaPvt.Ltd. NewDelhi 110011,
1992.

2 Josephl,MassieA E s s eaiNd rad ¢ e RrenticeHall of India Pvt. Ltd. 1985.

3 P.C.Tripathi& P.N.Reddy AP r i nadMan aege MaaMcGrawHill, 2006.

4 RaviM. Kishore,ii P r oM aencat g e maaMtGrawHill, New Delhi, 2007.

E-References:

1 https://nptel.ac.in/courses/112107142

2 https://nptel.ac.in/courses/112107143

) Bl oomo

Course Outcomes: Taxonom

Uponcompletion of this course, the students will be able to: y
Mapped

co1 |- | Describe the basicd theindustrial managemeandtheoutline of industrial L2: Understanding

factors.

CO2 | : | Apply themanagemerfunctionsfor differentsituations. L3: Applying

CO3 | : | Apply theirlearningbehaviouiin anindustrialset up. L3: Applying

CO4 | : | ImprovePersonalityskills, Major determinatiorin professiorin groupbehaviour.| L1: Remembering

COS5 | : | Discuss thenodernconceptdor betterindustrialmanagement. L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 1 1 1 2 1 1
CO2 1 1 1 2 1
COo3 1 2 1 1
CO4 1 1 1
CO5 1 1 1
Avg. o,00/00(00|10|10|10|10|00)| 10 1.4 1.2 0.0 0.0 0.0 1.0

3/2/1-indicates strength of correlation-(Bigh, 2Medium, * Low)



https://nptel.ac.in/courses/112107142/
https://nptel.ac.in/courses/112107142/
https://nptel.ac.in/courses/112107143/
https://nptel.ac.in/courses/112107143/

29MT703 TOTAL QUALITY MANAGEMENT Semester VII

PREREQUISITES Category | HS Credit 3

L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 To learn important concepts of quality management, to learn about quality philosophy and to learn
statistical tools used in quality.

UNIT | INTRODUCTION 9 0 0 9

Definition of Quality, Dimensions of Quality, Quality Plannirm@uality costsAnalysis Techniques for Qualif
Costs, Basic concepts of Total Quality Management, Historical Review, Principles of TQM, Lea@asbgpts
Role of Senior Management, Quality Council, Quality Statements, Strategic Planning, Deming Phil
Barriers to TQM Implementation.

UNIT I QUALITY MANAGEMENT SYSTEMS 9 0 0 9

Leadershipi Organizational Structure Team Building- Information Systems and DocumentatibrnQuality
Auditing 1 Brief overview of ISO 9001:2015, ISO/TI$949:2014, ISO 14001:2015 and ISO 45001:2018.

UNIT 1 TQM TOOLS 9 0 0 9

Business Excellence models (EFQM, Deming, Malcolm Balridge), TQM tools, Simple SQC tools to FI
New 7 tools, Business Process Reengineering, Cost/Time diagram, Qualittion Deployment Business
Excellence Awards and Case Studi&sx Sigma concepts, 5S, TPM.

UNIT IV STATISTICAL QUALITY CONTROL 9 0 0 9

Methods and Philosophy of statistical process corit@bntrol Charts for Variables and Attributés
Cumulative sum and Exponentialveighted moving average control chaisher SPC techniquésProcess
Capability Analysis.

UNIT V EMPLOYEE PARTICIPATION 9 0 0 9

Historical foundation of employee involvement programs, classical and industrial engineering approaches
Behavioral management innovations, Quality circles, Self managed-teaptementing Employee Involvemen|
programs, Kaizen (Suggestion schemes).

Total (45L) = 45 Hours

Text Books:

1 JuranJ.M.andGryna,'Quality ControlHandBook'’, 2nd Ed.,1999.

2 EvansR. JandLindsayM. W, 'TheManagemenandcontrolof quality’,2ndEd, 2011,JaicoPublishing
house.

ReferenceBooks:

1 | JamesR. Evansand William M. Lindsay, i T hManagementand Control of Qu a | i6th Eddign,
South Western(Pg.Thomsoriearning),2005.

2 Janakiraman,Band Gopal,R.K, i T o Quallty Managemeni TextandC a s ePsenticeHall (Pg.India)
Pvt. Ltd, 2006.

3 Pathak o0 T QuaktyiManagement Macmillanpublisherdndia Ltd.

4 | Suganthi,LandAnandSamuelfi T o QualityMa n a g e mremidedall (Pg.India)Pvt. Ltd.,2006.

E-References:




https://onlinecourses.nptel.ac.in/nocl7 mqgl8/preview

https://onlinecourses.nptel.ac.in/nocl8 mqg04/preview

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl

00 mMmOo ¢

Taxonomy
Mapped

Discuss the principles and concepts of Total Quality Management.

COo1 L2: Understanding
Apply the Quality Management System and ISO certification process and its

CO2 for the industries. L3: Applying

cO3 Familiarize with various tools available for Total Quality Management. L2: Understanding

co4 Apply the statistical tools to ensugeality in industries. L3: Applying
Explain the importance and methods of employee participation to maintain qu _

CO5 L2: Understanding

COURSE ARTICULATION MATRIX

CO/PO

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9

PO10

PO11

PO12

PSO1

PSO2

PSO3

PSO4

co1

CcOo2

COo3

CO4

CO5

RINIFEPIDN

S N IS I

S

Avg.

00|00, 00|00|00|10|10]| 10|00

1.0

1.4

1.0

0.0

0.0

0.0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)



https://onlinecourses.nptel.ac.in/noc17_mg18/preview
https://onlinecourses.nptel.ac.in/noc18_mg04/preview

22MT704 Semester VII

MATERIALS CHARACTERIZATION AND COMPUTER

APPLICATIONS LABORATORY

PREREQUISITES Category | PC Credit 15

Materials characterization and Metallurgical Thermodynamics Hours/Week

L | T | P | TH

0 0 3 3

Course Learning Objectives

To describe the various characterization methods and use of the tools.

1.

2. | Comparethe nordestructive testingvith their principleswith their principles angrocedures for quality
control.

3. | To become familiar with computational technique on thermodynamic and kinetics related mathemat
background.

Materials Characterization Experiments

1. | (&) Determination of average grain size and volume fraction of phases using image analysis,, (b) no
and nodule count in cast iron using image analysis.

2| (a) Determination of Structure Factor for BCC and FCC structure, (b) Indexing of XRD patterns.

3. | (a) Estimation of precise lattice parameter of cubic crystals, (b) Determination of crystallite size and
strain for mechanically alloyed power.

4. | (&) Analysis of SEM & TEM images, (b) Interpretation of DSC curves.

5. | (&) Visual inspection, (b) Liquid penetrant inspection.

6. | (&) Magnetic particle inspection, (b) Eddy current inspection,

7. | Identification of welding & casting defects iadiographs.

8. | Ultrasonic testing, use of IIW blocks and Reference Blocks.

Computer Applications Experiments

Note : Compute the following experimentsthrough programming and exhibit the results in graphicalmode

9. | (a) Factoriacomputation of a given number, (b) Determine Parametric approaches in creep data, L3
miller parameter.

10| (&) Solve and give Numerical solution for Rlomear equations, (b) Determination of unsteady state heg
low-cooling of a slab.

11.| (@) Calculation of adiabatic flame temperatures, at the tuyers of a coke fueled shaft furnace, (b) Cal
of heat loss through furnace wall in transfer ladle,

12| (a) Calculation of Enthalpy change using therchemical data, (b) Determination of Enthalpy and free

energy change of a reaction.

Total (45P) =45 Hours

E Reference

https://materialsproject.org/

Myscope .training




3 | www.doitpoms.ac.uk
Course Outcomes: T§><|onoor(r)1 mo
Upon completion of this course, the students will be able to: y
Mapped

Cco1 lllustrate indexing, calculate the residual stress andégpatameter using | L3: Applying

XRD pattern.
CO2 Analyze variousnicrographs bysSEM, TEM andDSC curves L4: Analyzing
CO3 Demonstrate the testing procedures ieditify the defects L3: Applying
CO4 Demonstrate the various metallurgical numerical problems using compuy | 3: Applying

program.

Interpret the C program results in the graphical mode. _
CO5 L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12| PSO1| PSO2| PSO3| PSO4
col 11 | 2 1] 1 1 2 1| 1
oz | 1| 1] 3 1 1 1| 2 1
COs | 1| 1 1 2
Co4 11| 2 1 1 1
Avg. 10|{17|10|210|217|10|10|00| 10| 00| 15| 10| 20| 00| 10| 10

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)




22MT705 MANUFACTURING PROCESSES LABORATORY Semester VI
PREREQUISITES Category | PC Credit 15
, N , : o L T | P | TH

Casting Engineering, Formingprocesses, Welding Engineering Hours/Week
0 0 3 3

Course Learning Objectives

1 | To know and apply the concept of casting technology for green sand testing.
2 | To know and apply the concept of forming technology for various struemgaheering applications.
3 | To know about the concepts of welding technology and apply them for the fabrication of component
Casting Experiments
1. | Determine Average grain fineness number.
2| Conduct clay content, moisture content amslildability of green sand.
3. | Determination of green hardness, compression and shear strength.
4. | Determine permeability and shatter index test of green sand.
Forming Experiments
1. | Determine Tension Tesh and k value of rod/sheet.
2. | DetermineErichsen index and Cold rolling reduction percent of aluminium/brass sheets.
3. | Effect of Recrystallisation annealing temperature & time on cold worked alloys.
4. | Determination of Flow rate, Apparent and Tap densities of Powders.
Welding Experiments
1 | Preparation of square butt joint angoint using Shielded Metal Arc Welding process.
2 | Effect of welding parameters on weld bead characteristics (using Profile projector) and Microstructy
observation of weldments.
3 | Study anddlemonstration of GTA welding, GMA welding and Solid state welding processes.
4 | Practice for preparation of WPS and PQR.

Total (45P) =45 Hours

Course Outcomes:

Bl oomos

T @

Upon completion of this course, the students will be able to: Mapped

co1 Estimate the properties of the green sand. L4: Analyzing
Evaluate the formability behaviour of different sheet/rod/wire/powder

CO2 materials. L4: Analyzing




Prepare square buthd T joints with SMAW process, analybe effect of
welding parameters on the weld beadi demonstrate GTAVGMAW and

CO3 ) i L4: Analyzing
solid state weldingrocesses.
Interpret the microstructure and macrostructure analysis of weldment and
CO4 preparation of WPS/PQR L4: Analyzing
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
col 1 2 | 1 1] 1 2 | 1
Co2 1 1] 2|1 1 1 1
CO3 1] 1|1 | 1 1| 3 1
Co4 11| 1 2
Avg. 13/13}10|10(10|10|10|00]| 00| 0.0 0.0 1.0 2.0 1.0 1.0 1.0

3/2/1-indicates strength of correlation-(Bigh, 2Medium, : Low)




22MT801 PROJECT WORK SEMESTER VIII

PREREQUISITE: CATEGORY | EE | Credit | 10
T| P |TH

Hours/Week
O |0| 20| 20

COURSE OBJECTIVES:

1. | The main objective is to give an opportunity to the student to get hands on training in the fabricatio
or more components of a complete working model for various concepts of metallurgical processes,
and itsapplications, which is designed by them.

2. | Itis intended to start the project work early in the seventh semester and carry out both design and f3
of a mechanical device whose working can be demonstrated. The design is expecteshiplétd in the
seventh semester and the fabrication and demonstration will be carried out in the eighth semester.

GUIDELINE FOR REVIEW AND EVALUATION

The students may be grouped into 2 to 4 and work under a project supefisonork should involve
research, design/fabrication, generation/collection and analysis of data with solutmmsultation with the
supervisor and if possible with an industry. A project report to be submitted by theagrdupe fabricate
1. | model, which will be reviewed and evaluated for internal assessment by a committee constituted by
of the Department. At the end of the semester examination the project work uategtabased on or
presentation and the project report jointly by external and internal examiners (Supervisors) constitute
Head of the Department.

Total (12DP) =120 Periods

COURSE OUTCOMES: Bl oombd
On completion of the course the student will bable to Taxonomy
Mapped

CO1 | Initiate and motivate the students to come out with innovative ideasafious| L6: Creating
metallurgical applications.

CO2 | Create an environment to convert the ideas into design of prototype for L6: Creating
industrial and societal applications.

CO3 | Create an environment to convert the design into manufacturing of prototype for L2: _
industrial, agricultural and social applications. Understanding

CO4 | Assign and undertake tasks in a team as per team discussion. L5: Evaluating

CO5 | Do presentation and write technical reports for effective communication withirf L5: Evaluating
outside the team.

COURSE ARTICULATION MATRIX

COs/POgPO1| PO2| PO3|PO4| PO5| PO6| PO7|PO8| PO9| PO10| PO11|PO12 | PSO1| PSO2 | PSO3| PSO4
Co1 3 3 2 3 2 2 3 1 3 2 3 3 3 3
COo2 3 3 2 2 2 3 3 3 1 3 3 2 3
COo3 2 2 2 2 2 1 1 1 3 1 2 3 2 2 2
CO4 2 2 2 1 1 1 2 3 3 2 3 2
CO5 2 2 3 3 3 2
Avg 25125120120 |18|18|23|15|3.0| 23 1.7 2.7 2.6 2.8 2.7 24

3/2/17 indicates strength of correlation (31 High, 2- Medium, 1- Low)




PROFESSIONAL ELECTIVE COURSES



PROFESSIONAL ELECTIVE COURSES(PEC)

22MTPE11 TRANSPORT PHENOMENA Semester Vi
Category PE Credit
Engineering Physics& Engineering Mathematics E; p
Hours/Week 3 0 0 3

(Useof HMT data book is permitted in University Examinations)

CourseObijectives:

To understand basic concepts related to heat flow, fluid flow, mass transfer, in the context of metg
1. | processesto becomefamiliar with the mathematicatreatmentand equationsrelatedto abovetransport
phenomenato comprehend the science behind proeesdeling

UNIT I | MOMENTUM TRANSFERT | 9 0 0|9

Properties of fluidi Di mensi ons and law ofiviscesity, Tymesv of dluidg, Types of flo
ClassicalR e y nodxmkriment, Concept of pressure and its measurement, Steady HeagenPoisuille
equation, Laminar flowthroughcircular pipeand flow over flat plate, Equatiorof Continuity, Conceptof
velocity boundaryayer.

UNIT Il | MOMENTUM TRANSFERT Il 9 0 0|9

Creqing flow past a spheiieS t oskasvONavierStokes equation, Bernoudi equation and its applications
flow measurement by Venturimeter, Orifice meter and Pitot. tMagor and Minor head losses in fluid flo
(Simple problems)introduction- flow throughpackedbed ofsolidsandfluidized beds, compressibilew and
supersonic nozzles.

UNIT [l | HEAT TRANSFER' | 9 0 0 1|9

Conduction: Fourigs law, Thermal conductivity of solids and fluids. General hmatduction equatior
Steady statdieat conduction in flat plates, cylinders, Composite walEmple problems, Transient he
conduction systeni lumped capacitance approach. Convection: Correlation for heat transfer with
convectioni flow through pipesflow overplates(no derivations, simple problenmly).

UNIT IV | HEAT TRANSFERT I 9 0 019

Correlation for heat transfer with natural conveciiddeat transfer by natural convection from vertical pla|
Natural convection overhorizontal plates (no derivation, simple problems only), Concept of overall
transfer coefficientand thermal boundarylayer, Solidification heat transfer. Radiation: Fundamentalaws,
black body radiation, emissivity, absorptivity, reflectivity, transmissivity, Kirchhoffé law, view factors,
radiationexchangebetweersurfacesradiationexchange betwedslackbodiesi simpleproblems.

UNIT V | MASS TRANSFER 9 0 019

Concept of mass diffusion, Factors affecting diffusivitysolids, liquids and gases. Faklaws of diffusion
and itsapplications, Darkels law. Steady state unidirectional diffusion: diffusion through a stagnant
Introduction toUnsteady state diffusion. Mass transfer by forced and free convection in laminar flow
transfer coefficients andoncentratiorboundarylayer. DimensionalAnalysis Rayleighand Buckingham

method.

Total (45L) = 45 Hours

Text Books:
1 Gaskell,D.R.,An Introductionto TransporfPhenomenin MaterialsEngineering2" Edition,
) MomentumPresd\New Jersey, 2012.
5 Geiger,G.H.,andD.R. Poirier, TransporfPhenomenan Metallurgy, AddisonWesleyPublishing
* | Company/nc., Philippines, 1973




ReferenceBooks:

1 BansalR K, A textbookof fluid mechanicandhydraulic machinegleventhEdition, Laxmipublication
' (p) Ltd., NewDelhi, 2019.
5 Sachdeva, R.CEundamentalsf EngineeringHeatandMassTransfer New Age International
) Publishers2017.
3 Bird, R.B.,W.E. Stewart,E.N. Lightfoot, andD.J.Klingenberg IntroductoryTransporPhenomena,
' JohnWiley &amp; Sons,nc., 2015
4, ThemelisN.J., TransporandChemical Rat€henomendzordon&amp; BreachPublishingGroup,1995.

E References:

1. ‘https://archive.nptel.ac.in/courses/103/105/103105128/

Course Outcomes: Bl oomds T¢g
Upon completion of this course, the students will be able to: Mapped
co1 Analyzethe mechanicof fluid and itsbasicpropertiesandequationdescribing | | 4: Analyzing
its motionandproperties
CO2 Interpretthe flow of fluids throughplatesand pipes. L4: Analyzing
Cco3 Explainthemodesandmechanisnof heatconductionof a material L2: Understanding
CoO4 Identify the modeof naturalheattransfer andlifferentflow types L4: Analyzing
Explainthe methodof heattransferand alsothe meansof transferof materials| _
CO5 massby differentmethods L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3 gj
Cco1 2 1 2 1 1 1 1
CO2 1 1 1 1 2
Cco3 2 1 2 1 1 1
CO4 1 1 1 2
CO5 1 1 1
0.
Avg. 1410|217 |10|10(210|10|00| 00| OO| OO | 10| 24 | 00| 0.0 0

3/2/%-indicates strength of correlation-(High, 2Medium, t Low)




22MTPE12 FRACTOGRAPHY AND FAILURE ANALYSIS Semester Vi

Mechanical Behaviounf Materials il I L
Hours/Week
3l 0|0 3
CourseObijectives:
1 To learnaboutvarioustypesof failuresandtheir mechanisms
UNIT | | SOURCESOF FAILURES (9 |o Jo |9

Deficiencies in Design, Material, Processing, Service and Maintenance. Stagésiraf Analysis, classificatig
and identification of Various Types of Fractuf@verview of fracture mechanics concept. Ductile and B
Fracture FractureOrigin, Initiators, characteristiad Ductile and Brittle Fracture.

UNIT Il |FATIGUE AND CREEP FAILURE 9 |0 o |9

GeneralConceptsfractureCharacteristiciRevealedy Microscopy,FactorsAffecting FatigueLife Some Caseg
Studies of Fatigue Failures. Creep, Stress Rupture, Elevated Temperature Fatigue, Metafistghikidies,
Environmental Induced Failure, Elevated Temperature Effects on Certain Gas Turbine Compone
PetroleunRefineryComponents.

UNIT Il [WEAR AND CORROSION FAILURES 9 |o Jo |9

Types of Wear, Role of Friction in Wear, Lubricated awdn-Lubricated Wear, Analyzing Wear Failu
CorrosionFailuresFactorsinfluencing CorrosionFailures,Analysisof CorrosionFailures,overviewof Various
typesof Corrosion Stress Corrosion Cracking, Sources. Characteristics of Stress Corrosion Cracking. H
for Analyzing StressCorrosionCracking, variousypesof HydrogenDamage Failures.

UNIT IV |FAILURE OF FORGING, CASTING AND WELDMENTS 9 0 0 9

Causes of Failure in Forging like material characteristics, Deficiencies in design, Imptopsrssing
Fabrication orDeterioration resulting from service conditions, Failure of Iron and Steel Castings, efi
Surface Discontinuities,Internal Discontinuities, Microstructure, Improper Composition, Improper
Treatment, Stress Concentration &®hviceConditions.Failure of WeldmentsReasondor Failure procedurg
for Weld FailureAnalysis.

UNIT V |RELIABILITY (9 o Jo |9
Reliability Concept and Hazard Function, Life Prediction, Condition Monitoring, Application of Poisson.
ExponentialindWeibull Distributionfor Reliability, BathRub Curve,ParallelandSeriessystemMeanTime
BetweerFailuresandLife Testing.

Total (45L) = 45 Hours

Text Books:

ColangeloV.J.,andF.A. Heiser,Analysisof Metallurgical FailuresJohnWiley andSonsinc.,
NewYork, USA, 1974.

CharlieR Brooks,Ashok ChoudhuryMetallurgicalFailure AnalysisMcGraw -Hill Publishing
2. | Co.USA,1993

ReferenceBooks:
1. ASM HandbookVol. 10: FailureAnalysisandPrevention ASM MetalsPark,Ohio, 1995

2. Das,A.K., Metallurgyof 'FailureAnalysis, TataMcGraw-Hill PublishingCo.,New Delhi, 1996.




Course Outcomes:

Bl oombés T

differentsystems.

Upon completion of this course, the students will be able to: Mapped

co1 Ider]tlfy thedlfferentsour_ceS)f faﬂuresandspeufythedef|C|enC|esn L3: Applying
design,material processingserviceandmaintenance.

cO2 Dlsc_ussthefa_tlgueandcreepfallurg_sthattakeplaceundercycllc L2: Understanding
loadingandhigh temperatureonditions.

cO3 Illustratethe failuresoccurringdueto wearandcorrosiondamages. L3: Applying

co4 Contrasthefailuresoccurringdueto the proces®f forging, castingand L4: Analyzing
weldments.
Describethe procesof reliability concepandhazardfunctionandthe .

CO5 L2: Understanding

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12 | PSO1| PSO2| PSO3| PSO4
Co1 1 1 1 1 1

COo2 2 1 1 1 1 1

COo3 2 1 2 1 1 1 2

CO4 1 2 1 1 1 1 1

CO5 1 1 1

Avg. 14}13|15|10|10|10| 10| 00| 00| OO 1.0 1.0 1.0 15 1.0 0.0

3/2/1%-indicates strength of correlation-(Bigh, 22Medium,  Low)




22MTPE13 METALLURGICAL KINETICS Semester Vi

Category PE | Credit 3

Metallurgical Thermodynamics and Kinetics. L T p TH

3 10|0 3

Hours/Week

CourseObjectives:

To learn the basic principles and concepts of kinetics, in the domain of metallurgy and materials; and to I¢
1. equations and their applications; and to appreciate nitgallurgical kinetics is a knowledge base with abur
applications

UNIT | INTRODUCTION 9 0|0 9

Introduction: Role of kinetics, heterogeneous and homogeneous kinetics, Role of heat and mass treetsi@rrgical
kinetics, rateexpression, Effect of Temperature and concentration on reaction kinetics: etiemipaiatur¢Arrhenius
Equation) Effect of concentratiorforderof areaction) significanceanddeterminatiorof

activationenergy.

UNIT Il KINETICS OF SOLID-FLUID REACTION \ 9 \ 0 \o \ 9

Kinetics of solidfluid reaction: kinetic steps, rate controlling step, definition of various resistances in series, shuimkir
model, chemical reaction as rate controlling step, Product layer diffusion asordtelling step, Mass transféinrough
external fluid film as rate controlling step, heat transfer as the rate controlling step, Concebtratidarylayer, definition
andsignificanceof heatand masstransfercoefficient, Theoreticalmodelfor masstransfercoefficients,

Correlationgor heatandmassransfercoefficients.

UNIT 1l KINETICS OF LIQUID -SOLID TRANSFORMATION 9 0|0 9

Kinetics of liquid-liquid reaction,Kinetics of liquid-solid transformation- driving force, homogeneousind heterogeneoy
nucleationkinetics, kinetics of growth, kinetics of alloy solidification.Solid state phase changeslassification,nucleation
andgrowthprocesses.

Diffusion - driving force, classification Fickslaws anddiffusion coefficients.

UNIT IV KINETICS OF SOLID-STATE PHASE TRANSFORMATION 9 010 9

Kinetics of solidstate phase transformatiescope and classification, kinetics of homogeneous and heterogenmstesstion
interface growth velocity, kinetics of special transformations (Widmanstatten, massive, polymorphic, coarsening
recrystallizationagehardening)kineticsof invariantandmoving boundarytransformation.

UNIT V OVERALL TRANSFORMATION KINETICS 9 0|0 9

Kinetics of phase transition in polymers, glass, ceramics. Overall transformation kidethcssoAMehl and Avrami s
model,kineticsof nonrandomnucleationkineticsof diffusion controlled,isothermaland norisothermakinetics analysis.

Total (L)=45Hours

Text Books:
1 AhindraGhostrandSudiptaGhosh, ATextbookof MetallurgicalKinetics, PHI learning
' Pvt.Ltd., New Delhi, 2014

2. H.S.Ray,Kinetics of MetallurgicalReactions|nternationalSciencepublisher,1993

ReferenceBooks:

1. F. HabashiKinetics of MetallurgicalProcessesyiétallurgie ExtractiveQuébec,1999

2. UpadhyayaG SandDubeR K., "Problemsn MetallurgicalThermodynamics &inetics", Pergamon,

1977.




. Bl oo mo 9
Course Outcomes: Taxonom
Upon completion of this course, teudents will be able to: y
Mapped
Cco1 Review therolesof kinematics heatandmasstransferin metallurgy. L2: Understanding
Cco2 Report the&kinematicsof solid-fluid-gasreaction. L3: Applying
COo3 Discuss the kinematiasf solid-fluid transformation. L3: Applying
CoO4 Recall the knowledgen solid phase transformation. L3: Applying
CO5 Discuss the overall transformation kinetics. L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12| PSO1| PSO2| PSO3| PSO4
COL 1] 21| 1 1 1
Co2 1 2] 1|1 1] 1 1
CO3 | 2| 1 1 1
cos |1 |1 1 1
Avg. 14)12|10|10|15|10|10] 00| 00| 00 0.0 0.0 1.0 0.0 0.0 0.0

3/2/1-indicates strength of correlation-(Bigh, 2Medium, * Low)




22MTPE14 SOLIDIFICATION PROCESSING Semester Vi

. . . Category PE Credit 3
Casting Engineering

L | T| p| TH

Hours/Week

3 0 0 3
CourseObijectives:
1. To acquirebasicsknowledgeon solidification,heattransfer, dendritigrowth,runner riser andfiuid flow
UNIT | PRINCIPLES OF SOLIDIFICATION 9 0 0 9

Thermodynamicef solidification: pure metalsolidificationi.e. G vs T curvesfor liquid andsolid, alloy solidification Scheil
equation:Mathematicaknalysisof redistributionof soluteduring directionalsolidification Hierarchyof
equilibrium, Local Interfaceequilibrium, Interfacenon-equilibrium.

UNIT I THEORIES OF GRAIN GROWTH 9 0 0 9

MicrosegregationConstitutionalundercooling, Theoriesof nucleationand growth: Mullins-Sekerkainstability, | v a n t
theory of dendritic growthMacro scale Phenomendathematics of diffusive transport, Macroass Transporisolute
diffusion controlledsegregationanalysisof soluteredistribution Macro modelingof solidification.

UNIT 1l SOLIDIFICATION AND TYPES OF CASTING 9 0 0 9

Multi phasesolidification: regularandirregulareutecticsolidification, Hunt-Jacksortheoryof eutecticgrowth, peritectic
growth, Structureof castingandingots, Typesof casting,Heattransfer

UNIT IV MELTING FURNACES AND KINETICS 9 0 0 9

Designof riserandgating,Solidification, heat transfer,fluid flow during fusion welding. Casting Defects. Melting
furnaces.Role of kineticsheterogeneousndhomogeneoukinetics Kineticsof solid-fluid reaction
Solid statediffusive transformation Mechanisnof transformation.

UNIT V MELTING AND SOLIDIFICATION OF ALLOYS 9 0 0 9

Melting andsolidificationof castironsandaluminium.Solidification, heattransferandfluid flow duringfusionwelding.

Total (45L) = 45 Hours

Text Books:

1. Kurz andFisher:Solidification ProcessingTransTechpublications1998.

2. R.W. Heine,C. R. Loper,P.C. Rosenthal: Principlesf metal castingMcGrawHigher Ed1976.

ReferenceBooks:

1. K. Easterlingintroductionto Physicalmetallurgyof welding, ButterworthHienemanriL992.

2. P.K. Jain: Principle®f foundrytechnologyMcGraw-Hill 1987

Course Outcomes: Bl oombés T
Upon completion of this course, the students will be able to: Mapped

co1 | :| Explaintheprinciplesof solidificationin metalsand alloys L2: Understanding
CO2|: | Describe the different theories of grain growth. L2: Understanding
CO3|: | Compare differentastingtechniques. L3: Applying

CO4 | : | Identify the melting furnaces and kinetics. L3: Applying

CO5 | : | Compare the melting arsblidification of alloys. L3: Applying




COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12| PSO1| PSO2| PSO3| PSO4
co1 2 1 1 1 1 1
CcO2 1 2 1 1
Cco3 2 2 1 1
CO4 1 1 1 1 1 1 1
CO5 1 1 1 1
Avg. 14|14|10|10|10|00|10|00| 00| OO | OO | OO | 10| 1.0 | 0.0 | 0.0

3/2/1%-indicates strength of correlation-(8igh, 22Medium,  Low)




22MTPE15 FERROUS AND NON-FERROUSALLOYS Semester Vi

PE| Credit 3

Elements of physical Metallurgy and Advanced Physical Category
metallurgy 1] e T
Hours/Week 0T o 3

CourseObijectives:

1. | To studythefundamentalspropertiesandapplicationsof Ferrousand NonFerroussystems.

UNIT I | ALLOY STEELS 9 0O |0 |9

Introduction: Modern melting processes for making special steels; the effect of alloying elements on Steel. Btaedgj
HSLA, micro alloyed steels,silicon steels,CRGO (Cold Rolled Grain OrientedSheet)steelsand high manganese steel
structure, property, heat treatment and applications. Steels for special applicationar steelsteelsfor hightemperature
applicationgHigh carbonsteels Ultra high strength steelgreep resistardteels.

UNIT Il | STAINLESS STEELS 9 0O |0 |9

Types of stainlesssteels:ferritic, martensitic,austenitic, precipitation hardeningand duplex i structure propertiesand
applications; nickel free stainless stedligh ntrogen stainless steelsmanufacturestructure propertiesand applications
Sensitisatiorandtheremedialmeasure$or austeniticstainlessteel.

UNIT 1l | COPPERALLOYS 9 0O |0 |9

Properties and applications of copper, influence of allogilmnents. Structurgyropertiesand applicationsof Brasses
Bronzesandcoppetnickel alloys. Srengthening of copper alloys by mechanical alloying, OFHC copper aapglieations
Heat Treatmenof CopperAlloys.

UNIT IV | LIGHT METALS AND ALLOYS 9 0O |0 |9

Properties and applications Afuminium. Classificdion of Aluminium alloys.Wrought and Cast alloys, Heteatableand
Non-heat treatable, Age hardening.Al-Li alloys, superplasticforming of Al alloys. Properties and applications

Magnesium influence of alloying elements. |&3sification T cast alloys and wrought alloysTitanium -Unique
characteristicsAlloying elementsi Al pha st abiliser-b; abdt a 3t & &riocluig greparied
and applicationsthermo - mechanical processing;earnet shape processing; suplastic forming of titanium alloys
Titanium aluminides propertiesanduses.

UNIT V | NICKEL AND OTHER ALLOYS 9 0O |0 |9

Properties of nickel and uses of nickel, Nickel base super alloys composition; solid solution alloys, predigitegoable
alloys, ODS alloys heat treatment, properties and applications; Nigkel base alloys heat treatmentproperties ang
applications; Ni base soft magnetic alloys, Ni base heating element alloys; Ni base controlled exgblagsiomickel base
DS alloys and single crystals. Nickel in special alloys and magnetic materials, Nickel alundimdesloys, properties an
uses, Die casting qualities. Use of zinc in corrosion protection of ferrous maté&eald, Tin alloys. Majorcharacteristicg
andapplicationsjow melting nature soldealloys.

Total (45L) = 45 Hours

Text Books:

1. | William F Smith, StructureandPropertieof EngineeringAlloys, McGrawHill India, 1993.

> P.C.Angelo,B.Ravisankar, N o-ferrousAlloys: Structure Propertiesand Engineeringapplications,
" | Cengagkearningindia Pvt. Ltd., NewDelhi, 2017.

3 Brick, Gordonand PenseStructureand Propertiesf EngineeringMaterials McGrawHill Book Co.,New
. York,1992.




ReferenceBooks:

1 K.G.BudinskiandM.K.Budinski, EngineeringMaterials Propertiesand Selection,PHI LearningPvt
) Ltd, NewDelhi, 2010.

2. | Clarkand VarneyPhysicalMetallurgyfor EngineersAffiliated eastWestpressNew York, 1987.

3. BalramGupta,AerospacéMaterials,Vol.1,2and 3,S.Chand% Co.,New Delhi, 1996.

E-References:

www.nptel.ac.in/courses/113105021

Course Outcomes: Bl oomds T:

Upon completion of this course, the students will be able to: Mapped

Cco1 Distinguishdifferenttypesof alloy steels. L4: Analyzing

COz2 Discussthetypesof stainless steelgropertiesandtheir applications. L3: Applying

CO3 Discussanddescribethe propertiesand applicationsf copperalloys. L3: Applying

Cco4 List thelight weightdivision of aluminiumalloys,Magnesiumand L2: Understanding
Titaniumalloys.

CcCo5 Explaintheimportanceand applicationof Nickel, Lead,zinc andtin L3: Applying
alloys

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4

Co1 2 1 1 1 2

COo2 1 1 1 1 1 1

Cco3 1 2 1 1 1

CO4 2 1 1 1 1 2

CO5 1 1 1 1

Avg. 14|12|10|10|10| 10| 10| 00| 00| OO | OO | OO | 20| 14 | 00| 0.0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)



http://www.nptel.ac.in/courses/113105021/
http://www.nptel.ac.in/courses/113105021/

22MTPE21 COMPOSITE MATERIALS Semester \

Physical metalurgy and Engineering Chemistry L T P TH
Hours/Week 3 0 0 3

CourseObjectives:

1. | Toknowmanufacturef differenttype of Composite materialanddevelopfor specificengineeringpplications

UNIT I | INTRODUCTION TO COMPOSITES 9 0|0 9

Fundamentals of compositesieed forcomposites enhancement of propertiesclassification of composites Matrix-

Polymermatrix compositefPMC), Metal matrix compositefMMC), Ceramicmatrix compositeCMC) i Reinforcement
I particle reinforced composites,Fibre reinforced composites.Applications of various types of composites.Fiber
productiontechniquedor glass,carbonandceramicfibers

UNIT Il | POLYMER MATRIX COMPOSITES 9 0|0 9

Polymer resing thermosetting resins, thermoplastic resinginforcement fibre$ rovings woven fabricsi nonwoven
randommatsi varioustypesof fibres. PMC processes handlayup processes sprayup processescompression mouldin
1 reinforced reaction injection mouldingresin transfer moulding Pultrusioni Filamentwinding i Injection moulding.
Fibre reinforced plastics (FRP), Glass Fibre Reinforced Plastics (GFRP). Lamditiegenttypes-applicationsof PMCin
aerospacegutomotiveindustries.

UNIT Il | METAL MATRIX COMPOSITES ‘ 9 ‘ 0 ‘0 ‘9

Characteristics of MMC, various types of metal matrix composites alloy vs. MMC, advantages of MMC, limitat
MMC, Reinforcement$ particlesi fibres. Effect ofreinforcementi volume Fractiori rule of mixtures. Processing
MMC i powder metallurgy procesddiffusion bonding stir castingi squeeze casting, a spray process, Lidpfidtration
In-situ reactionsinterfacemeasurementf interfaceproperties applicationsof MMC in aerospace,
automotiveindustries.

UNIT IV | CERAMIC MATRIX COMPOSITES AND SPECIAL 9 |0 |0 |9
COMPOSITES

Engineering ceramic materiaispropertiesi advantage$ limitationsi monolithic ceramicsneed for CMCi ceramic
matrix - various types of ceramic matrix compositegide ceramicd non oxide ceramics aluminium oxidei silicon
nitride i reinforcementg particles fibres whiskers. Sintering Hot pressing Cold and Hot Isestatic pressing (ClRnd
HIP). Applications of CMC in aerospace, automotive indust@gbon /carbon compositésadvantages afarbon matrix
T limitations of carbon matrix carbon fibfie chemical vapour deposition of carbon on carbon fipeeform. Solgel
techniqueProcessingf Ceramic Matrixcomposites.

UNIT V | MECHANICS OF COMPOSITES 9 |0 )0 9

LaminaConstitutiveEquationsi.amina Assumptions Macroscopicviewpoint. Generalized

H o o klew. Reductionto Homogeneou®rthotropicLaminai Isotropiclimit case OrthotropicStiffnessmatrix (Qij),
Definition of stressandMomentResultants. StraiDisplacementelations.BasicAssumptionof Laminatedanisotropic
plates.LaminateConstitutiveEquationsLaminateStructuralModuli. Evaluationof LaminaPropertiedrom LaminateTests.
QuastlsotropicLaminatesDeterminatiorof Laminastressewithin Laminates.

Total (45L) = 45 Hours

Text Books:

1 MathewsF. L. andRawlingsR. D., CompositeMaterials:EngineeringandScienceChapmarandHall,
" | LondonEngland,1stedition, 1994.

2. | ChawlaK. K., Compositematerials Springeri Verlag, SecondEdition, 2006.

ReferenceBooks:

1. Clyne, T. W. andWithers,P. J., Introductionto Metal Matrix Compaosites, Cambriddgniversity Press,




1993.

Strong,A.B., Fundamentalef CompositeManufacturing SME, 1989.

Mallick P.K, Fibre-ReinforcedCompositesmaterials Manufacturing& Design,Third edition,CRC

Press,2007.

] Bl oomo
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: Mappedy

CO1 Describethe composites and knotheir properties. L2: Understanding
Cco2 Explainthe processingf polymermatrix compositesandtheir applications. | L3: Applying
Cco3 List the varous types ofhe metalmatrix compositesandtheir applications. | L3: Applying
Cco4 lllustratethe conceptof ceramicmatrix compositeandotherspecial L2: Understanding
composites.
Cco5 Identify the mechanicsf compositeanddeterminethelaminastressesvithin | | 3. Applying
laminates.
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12| PSO1| PSO2| PSO3| PSO4
co1 > | - 1| 1 1 1
Co2 | 2 | 1 1] 1 1
CO3 11 21| 1| 1 2
cod 11 | 2 1| 1 1
CO5 1 1 1 1
Avg. 14)16|10|10|10|210|10] 00|00 00 0.0 0.0 1.0 1.3 0.0 0.0

3/2/1-indicates strength of correlation-(Bigh, 2Medium, * Low)




22MTPE22 CERAMIC MATERIALS Semester VI

Category PE | Credit 3
Physical Metallurgy and Engineering Chemistry L T p| TH
Hours/Week 3 0 0 3
CourseObijectives:
1. To studyaboutpreparationpropertiesand applicationsf ceramic materials
UNIT | INTRODUCTION 9 |0 0 9

Reviewof bondingtypesin ceramicg calculationof percentagéonic characterTypesof CeramicsCeramiccrystal
structuresSodium chloride,cesiumchloride,alumina,spinelandfluorite structuresexamplesCo-ordinationnumberand
ionicradiusratio-Paul Rngos

PROPERTIES AND APPLICATIONS OF ENGINEERING 9 |0 0 9

UNIT I CERAMICS

Ceramics fomechanicafunctions:Abrasives- properties and applications SiCubic Boron Nitride (CBN) properties
and applications. Ceramics for electrical and insulating functioBarium Titanate and itsnodifications- insulating
porcelains- properties and applications. Ceramics for magnetic functidisrmal and inverse spinstructure- Zinc,
Nickel, Manganese and Iron ferritestructure properties and applications Ceramics for thefumations:Refractories
Desirablecharacteristics applications Ceramicgor nuclearapplications.

UNIT 1l PREPARATION AND FORMING OF CERAMICS 9 |0 0 9

Preparation of Alumina, Zirconia, Silicon carbide, Silicon Nitrides, Boron Nitride, Bléstription of slip andlurry
casting- applications. Powder processing equipment pnogdess details of hot pressing, Hot Isostatic Pressingnd
Cold IsostatidPressingLiquid Phasesintering.shock waveompactionyeaction sinteringsermets

UNIT IV GLASSES 9 |0 0 9

Types of glassesstructure, properties and applications of various types of glasses. Silicate Glass eém@amics
flow and precipitation from glassésgrowth controlled by diffusion afolutesi crystalline glassesenameld
photosensitive and photo chromic glasses; Blowjpigssing, drawing, rolling and castingilkington process
for float glass.

UNIT V PROPERTY EVALUATION 9 |0 0 9

Rupturestrength;fracture ToughnessElastic ConstantsHardness Creep, Thermal Property Coefficient of thermal
expansionElectronicProperty,Measuremenof electraoptic propertiesWeibull Statisticsof StrengthDatafor Fine
Ceramics.

Total (45L) = 45 Hours

Text Books:

1. MichaelBarsoumFundamentalsf CeramicsMcGrawHill PublishingCo.Inc, 1997.

2. Kingery, W D, Introductionto Ceramics,JohnWiley, USA, 1960

ReferenceBooks:

William F.Smith,Foundation®f MaterialsScienceand Engineeringsecondedition, McGraw- Hill Inc,
1. | New York,1993.

2. VanVlackK H, PhysicalCeramicdor Engineers, AddisokVesley,1964.




Course Outcomes: Bl oombés T
Upon completion of this course, the students will be able to: Mapped
CO1 | ;| Differentiatethe structureandpropertiesof differentceramicmaterials. L4: Analyzing
CO2 | | |denify theproperties and applications of ceramics. L4: Analyzing
CO3 | : | Discuss the production eeramicmaterials. L2: Understanding
CO4 | . | Distinguish the struare, properties and applications of various glasses. | L4: Analyzing
cos | - Identif_y the mechanical, thermal and efeeoptic properties of ceramic L3: Applying
materials.
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12| PSO1| PSO2| PSO3| PSO4
col 1 4 1| 1] 1 1
coz 1 2 |1 1] 1] 1 2
Cos 1 2| 2 1| 1 1
cod 11| 3 1 1] 1 1
CO5 1 1
Avg. 14,2010 10(10|10|10| 00| 00]| 0.0 0.0 0.0 1.0 1.3 0.0 0.0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)




22MTPE23 METALLURGY OF TOOL STEELS Semester Vi

Advanced physical Metallurgy L T p| TH
Hours/Week 3 0 0 3

CourseObijectives:

1. To gainunderstandingf heattreatmenbf tool componentbased omeometryandunderstandhe
metallurgyof differenttool steelandin the materials
UNIT | FUNDAMENTALS OF HEAT TREATMENT AND TOOL 9 |0 0 9
STEELS

Classification of Tool steelalSI systemcomposition of tool steelgffect of alloying elements on Keé system,
TTT diagrams, Formation of complex carbides, austenite formation, Hardenability and Tempering Effecl
specificalloyingelements.Heat Treatmentof Tool steels:their characteristiceand selectionDistortion in
tool steelsduring heat treatmengelectionof tool steelsfor variousapplicationManufacturing methodsf tool
steels.

UNIT Il

HEAT TREATMENT AND METALLURGY OF W,S,0,A&D|9 |0 |0 9
TYPE TOOL STEELS
Water hardeningtool steels,shockresistanceool steels,cold work tool steelsoil hardening,mediumalloy
and high carborhigh Cr (O,A&D types): Constitution, classification of principal types, heat treatment
process hardenabilitydistortioncharacteristics, propertiemdapplication.

UNIT 1lI HEAT TREATMENT AND METALLURGY OF H, T, M, 9 |0 0 9
SPECIAL PURPOSETOOL STEELS
Hot work tool steels,high speedtool steels,maragingtool steels,specialpurposetool steels:constitution,
classification oprincipaltypes, heatreatmenprocessspecificrequirementsaindapplications.

UNIT IV ADVANCED TOOL MATERIALS 9 |0 0 9

SinterediungsterncarbidetoolsISO classificationUsesof P, M andK gradescermetceramicsmixed
and reinforced gradesubic boron nitride-polycrystalline diamondManufacturing techniques
properties.

UNIT V SURFACE TREATMENTS AND COATINGS 9 |0 0 9

Sulphidisingof tool steelsi Ti N coatingby PVD - coatingof carbidetools - monoandmulti layer coatingsof
Ti C, Ti N, AluminaandDLC by PVD andCVD processes selectionof tool materials

Total (45L) = 45 Hours

Text Books:

1. | Robert Wilson, Metdlurgy and Heat Treamment of Tool Steels, McGraw-Hill, New Y ork, 1975.

2. | Payson, Me t a | df Tiool $teelsJohnWiley andsonsNewYork, 1962.

ReferenceBooks:

1 Davis.J.R. A S MepecialityHandbookTool Materials",AmericanSocietyof Metals,MetalsPark,Ohio,
' USA,1995.

5 George Roberts, George Krauss and Richard Kennedy, ' Tod Steels’, ASM International, 1998, Metals
' Park, Ohio, USA, 1998

3. Roberts, Haymaker and Johnsm, ' Todl Steels, 3 rd edition, ASM, 1962




] Bl oomo
Course Outcomes: Taxonom
Uponcompletion of this course, the students will be able to: Mappedy
List thetool materialsaccordingo AISI systemsanddiscusghe heat _ .

co1 treatment of tool steels. L2 Understanding
CO2 | : | Discussheheattreatment methodsdoptedor tool steels. L2: Understanding
CO3 | : | Describepropertiesand thetestingmethodshatareadoptedor tool steels. | L2: Understanding
CO4 | : | Interpret the production andgperties of advanced tool steels. L3: Applying

CO5 | : | Name thecoatings oriool steels. L2: Understanding

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3| PSO4
co1 2 1 1 1 1 1

COo2 1|1 1 1 1 1

COo3 2 2 1 1 1 1

CO4 2 1 1 1 2

CO5 1 1 1 1 1 1

Avg. 16|/12|10| 1010|1210} 10| 00| 00| 00 0.0 0.0 1.0 1.5 0.0 0.0

3/2/1-indicates strength of correlation-(Bigh, 2Medium, : Low)




22MTPE24 BIO AND SMART MATERIALS Semester| VI

Elements of Physical Metallurgy Ll T lp |TH
Hours/Week
3 0|0 |3
CourseObijectives:
1. \ To studyaboutBio andshape memorgnaterial, dentainaterials
UNIT | INTRODUCTION 9 0 |0 |9

Smartmaterial$ Functionalmaterial$ Poly functional material$ Structuralmaterials,Electrical materials,bio- compatible
material$ Intelligent biological material8iomimetic§ Wo | f f & sBiochnapatibilityi Material responseswelling and
leaching,corrosionand dissolution,deformationand failure, friction and weaii hostresponsethe inflammatoryprocess

coagulatiorandhemolysi§in vitro and in vivoevaluationof biomaterials.

UNIT Il ELECTRO-RHEOLOGICAL AND PIEZOELECTRIC 9 0 10 |9
MATERIALS

The principal ingredients of smart materiatgécrosensorhybrid smart materialan algorithm for synthesizing smg
material$ active, passivereactiveactuatorbasedsmartstructuresuspensionandelectrarheologicalfluidsi fluid actuators
design parametdrapplication of Electo-rheological fluidsi Basics, Principles and instrumentationand application of
Magnetorheologicafluidsi Piezoelectrianaterials:polymersand ceramics, mechanismpropertiesand
applicationIntroductionto electrorestrictiveand magnetaeestrictive materials

UNIT 1l SHAPE MEMORY MATERIALS 9 0 10 |9

Nickel 1iTitanium alloy (Nitinol)i Materials characteristics of Nitinoli martensitic transformations austenitig
transformationisthermo elastic martensitictransformationclassificationof SMA alloys mechanismof magneticSMAT
applications of SMAcontinuum applications of SMAastenersSMA fiberd reaction vessels, nuclear reactarsgemica
plant, etd.SMA memorization process (Satellite Antenna Applications) SMA blood clotififtgredimentsto
applicationsof SMAT Shapememorypolymerg mechanismof shapememoryPrimary moulding secondary

moulding typesandapplications.

UNIT IV ORTHOPAEDIC AND DENTAL MATERIALS 9 0 (0 |9

Bone and teeth composition, formation and propétiesesorbable, bioinert, bioactive materitdsnporary fixation
devicegjoint replacemeritiomaterials used in bone and joint replacement metals and -&liliggs and restoration
material$ Materialsfor oraland maxillofaciakurgery dentalcementsanddentalamalgamédentaladhesivesone
tissueengineering.

BIO MATERIALS FOR CARDIOVASCULAR OPHTHALMOLOGY (9 |0 |0 |9

UNIT V AND SKIN REGENERATION

Blood clotting blood theologyapproaches to thrombo resistance materials developbieatl vesseisThe heaitaortaand
valves geometryof blood circulatiori cardiacpacemakeiidlood substitutesextracorporeablood circulation devices. Thg¢
lungd vascular implants:vascular graft, cardiacvalve prostheses,card Biomaterials in ophthalmologyskin grafts
connectiveissuegrafts tissueadhesivesdrugdeliverymethodsandmaterials.

Total (45L) = 45 Hours

Text Books:

1. SujataV., Bhat.,BiomaterialsNarosaPublicationHouse New Delhi, 2002

M. V. GandhiandB. S. ThompsonSmartMaterialsandStructuresChapmarandHall, London,

2. FirstEdition, 1992

ReferenceBooks:

1 Duerig,T.W., Melton, K. N, Stockel,D. andWayman,C.M., Engineeringaspect®f Shapememory
' Alloys,Butterworthi Heine

2. RogersC. A., SmartMaterials,StructuresandMathematicalssues,TechnomidPublishingCo.,U.S.A,
1989.




3 MohsenShahinpoor and HansJo'rg Schneider Intelligent Materials,RSC
' Publishing, 2008
4. Mel SchwartzZ(Ed), Encyclopaediaf SmartMaterialsVolumei | andll, JohnWiley & Sons,Inc.2002
Course Outcomes: TS.XIOHOOI’?I mo
Upon completion of thisourse, the students will be able to: Mappedy
co1 Classify the different types of bio and smart materials. L3: Applying
CcOo2 Discuss the electrtheological and piezoelectric materials. L2: Understanding
Co3 Identify the shapenemory alloys in engineering applications. L3: Applying
CO4 Discuss about the orthegic and dental materials applications. L2: Understanding
co5 Describe the biomaterials foardiovascula©phthalamologyand Skin L3: Applying
Regeneration.
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12| PSO1| PSO2| PSO3| PSO4
co1 1 1 2
2
CO2 1 2 1 1 1
CO3 2 1 1 1 1 1 1 2
CO4 1 1 1 1
CO5 2 2 1 1 1
Avg. 14|16|10|10|10| 10| 10| 00| 00| OO | OO | OO | 20| 15| 00| 00

3/2/1-indicates strength of correlation-(Bigh, 2Medium, * Low)




22MTPE25 WELDING METALLURGY Semester| VI

Category PE | Credit 3
Welding Engineering, Physical Metallurgy, Ferrous and Non L T P| TH
ferrous alloys Hours/Week 3 ol o 3

CourseObijectives:

1. | To familiarize with the weldability of metals and alloys.

2. | Tointerpret the physical metallurgy of metals and alloys with their welding metallurgy

UNIT | PHYSICAL METALLURGY OF WELDING 9 |0 |0 |9

Overview of Binary Phase diagrams: l¥r@arbon diagram, TTT and CCT diagrams. Significance of weld
diagram. Precipitation hardening imonferrous alloysystem.Weld metal solidification: Epitaxial growt
cellular and columnar structures, effect of welding parameters. Absorption ofiggassmetal and slag/met
reactions Sgnificance ofAcicular ferrite formation and its effect on weldmetal toughn€tassification of steel
and cast irons.

UNIT Il WELDING METALLURGY PRINCIPLES 9 0O |0 |9

Heat flow in welding, Heat affected zone (HAZ), Weltermal cycles: Basic heat transfer equatieri®eal
temperature equation and cooling rate equatidesiperature distribution and cooling curves, depender
cooling rate on heat input, plate thickness, preheat and other fddtonparison of welding processes base
these considerations, Simple problems. Concepteadd wlilution. Dissimilar welding: Metallurgicabifficulties
encountered.

UNIT 1 WELDABILITY OF CARBON STEELS, LOW ALLOY STEELS |9 |0 |0 |9
AND CAST IRONS
Weldability of GMn and lowalloy steels, formation of different microstructural zones in welded -gkibol
steelsIntroduction to cracking phenomenon associated with weldihgt cracking, Hydrogen induced cracki
role of hydrogen, carbon equivalent and residual stresses. Use of Graville diaeanellar tearing and Reh
cracking. Weldability of cast iron$ problems encountered and remedies.

UNIT IV WELDABILITY OF STAINLESS STEELS 9 |0 |0 |9

Types of Stainless steels, Ferrite and Austenite stabilizers. Weldability of stainlessi stdeksllurgica
difficulties associated with welding of ferritic, martensitic, duplex and precipitation hardenable stainleg
Detailed study on austenitic stainless steel welding, Constitution diagraBchaeffler, Delong and WH
diagrams.

UNIT V WELDING OF NON-FERROUS METALS & ALLOYS,|9 |0 |0 |9
WELDABILITY AND ITS ASSESSMENT
Weldability of nonferrous materials: Welding of aluminium & its alloys, copper & its alloys, nickel & its a
and titanium & its alloy$ metallurgical difficulties encountered and solutions.

Concept of weldability Definition, factors affecting weldability. Weldability tests: Sedftraint and externg
loaded tests for cold cracking and khaicking susceptibility.

Total (45L) = 45 Hours

Text Books:
1. |Par mar , RiingEngineering/antd Technologlthanna Publishers, New Delhi, 2003.
2. |Lancastr J. F. " Met aGebrgerAtley & Wnivin. Biestord 19809

Reference Books:

1. [Linnert. G.E. ,We.lldndB2.gthddition.aAB.IUSA, 1994.




2. | Sindo Kou, Welding Metallurgy, John Wiley & Sons, 1987.

3. |Granjon. H, "Fundamentals of Welding Metal]l

4. | ASM Metals Handbook, Vol. 6,"Welding Brazing & Soldering”, ASM International, Metals park, Oh

USA, 2001.
5. | Nadkarni S.V., "Modern Arc Welding Technology", Oxford & IBH Publishing Co., 1988.

6. [Jean Cornu, HAAdvanced-\VadReilimHpide®hergGmbhha8d. , Spr i

Course Outcomes: Bl oomdés T
Upon completion of this course, the students wilabke to: Mapped
CO1|: | Recollect the fundamentals of physical metallurgy relatedetding L1: Remembering
CO2 | : | Explain the principles in welding metallurgy L2: Understanding
CcO3|: | Apply the weldingmetallurgy principles irsteels and cast irons. L3: Applying
co4|: | Apply the weldingmetallurgy principles in different types of stainletsels | L3 APPIying
CO5 Analyze the weldability of nofferrous metals & alloys anaveldability L4: Analyzing
assessment.

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3| PSO4
co1 2 1 1 2 1

CcOo2 2 2 2 1

CO3 2 1 1

CO4 1 2 1 1
CO5 2 1 2 2 1

Avg. 21 15 1 1.3 2 0 0 0 0 0 2 2 1.5 1 1 1

3/2/1-indicates strength of correlation-(Bigh, 2Medium, * Low)




22MTPE31 FRACTURE MECHANICS Semester| VI
Category PE| Credit | 3
Mechanical behavior and testing of materials. LIT! PITH
Hours/Week 30l 0l 3
CourseObijectives:
1. To gaintheknowledgeof fracturemechanicandknowingthe experimental measurememtsdapplicationsof

fracturemechanics

Unit | TYPES OF FRACTURE

9 0O (0 |9

Ductile and brittle fracture, features of fractusarface for ductile, brittle and mixed modes, fractography Trans
temperature approach: Notched bar impact tests. Ductile to brittle transition, influence of temperature, straimmaitée &
axial loading, limitations of charpy testing. Drayeight test and other large scale téstsacture analysigiagram.

Unit 11 FRACTURE MECHANICS APPROACH

9 0O |0 |9

Stressdistributions around discontinuities,stressanalysisin simple crackedbodies, plane strain and plane stress
conditions stresdntensityfactorandfracturetoughness.

Unit 111 YIELDING FRACTURE MECHANICS

9 0O |0 |9

Conceptof crack openingdisplacementgcalculationof COD. The J contour integral derivation of J from load 1
displacementliagram. The relationshipetween] integralandCOD.

Unit IV EXPERIMENTAL MEASUREMENT OF FRACTURE

TOUGHNESS

9 0O (0 |9

Kic testingi testpiecerequirementandtypes,fatigue pre-cracking,determinatiorof COD, estimationof critical CODfrom
the testdata.Measuremenof Jintegral andR curve.

Unit VvV APPLICATIONS OF FRACTURE MECHANICS

9 0O |0 |9

Conceptof tolerabledefectsuseof fracture mechanids designandmaterialselection.

Total(L) =45 Hours

ReferenceBooks:
1. David Broek, ElementaryEngineering-ractureMechanics, Sthoff Noordhoof,1978.
’ HertzbergR.W. DeformationandFractureMechanicsof EngineeringMaterials, 3 edition,JohnWiley 1989
Rolfe T., Bassoml., FractureandFatigueControlof Structures Applicationsof FractureMechanics,
3. PrenticeHall, 1977.
4 TetelmenA.S.and McEvily. A.J.Fractureof StructuralMaterials.JohnWiley & Sons,1967.

GurneyT.R., Fatigueof WeldedStructures, Cambriddgniversity Press1979.

Course Outcomes:
Uponcompletion of this course, the students will be able to:

Bl oombés Ta
Mapped

COo1 lllustratetheconcept oDBTT andvariousmechanicatestsof materials. L2: Understanding
Cco2 Labelthe crack,discontinuitiesandstressintensityfactor. L2: Understanding
cos3 L3: Applying

Discusgheconcept ofCOD, Jintegralanddisplacement diagram.




CoO4

Discuss about the experental measurement of fracture toughness.

L2: Understanding

CO5

Apply thefracturemechanicsn designandselectionof variousmaterials.

L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1| PSO2| PSO3| PSO4
Co1 1 1 1 1 1

CcOo2 2 2 1 1 1

Co3 1 1 1 1 1 1 1

CO4 2 1 1 1 1 1

CO5 1 1 1

Avg. 14}12|10|10|10|10|,10| 00| 00| OO 0.0 1.0 1.0 1.0 0.0 0.0

3/2/1%-indicates strength of correlation-(8igh, 22Medium,  Low)




22MTPE32 CONTINUOUS CASTING OF STEEL Semester| VI

Iron making and casting Engineering LI T! PITH
Hours/Week
ours/Wee ol ol 3
CourseObijectives:
To developan understandingf the basicprinciplesof continuouscasting,impart modeling skills and to apply

1. themfor industrialproblemsto enable¢hemto solvethe problemsencountered ithe steelindustries.

UNIT | INTRODUCTION 9 10(0 |9
Advantagesdesignof castersmetallurgicalcomparisorof continuouscastingwith ingot casting.

UNIT I HEAT TRANSFER IN MOULD AND SECONDARY ZONE 9 10(0 |9

Heat transfeandsolidification incontinuous casting heattransferin mould- mould flux andheattransferin secondary
coolingzone.

UNIT 1l TUNDISH DESIGN AND PRACTICE 9 0|0 |9

Modern Tundish practicefor clean steel production. Tundish designand operatioamould and its operation
electromagnetistirring useof submergeantrynozzle(SEN) andwatermodelstudyfor funnelformation.Vortex vs the
drum funnelsthroughrotationalflow. Their characteristicand useof vortex busterto allow beller slagfreeteeming

UNIT IV DEFECTS IN CONTINUOUS CASTING 9 0|0 |9

Metallurgicaldefectsandtheir remediesCentreline micro segregatiorand porosityi cracksotherdefectsi Oscillation
marks.

UNIT V ROLE OF INCLUSIONS AND RECENT DEVELOPMENTS 9 0|0 |9

Inclusion distribution in cast product$ inclusion modification. Application of Thermodynamics to deoxidation
inclusion formation. Deoxidation reactiomModding for inclusion prediction. Thin slab castinggound casts an
combination casts. High speed castifgeakouts and mould powder entrapmeiitiear net shape castings. Thin s
productionof carbonsteelsandstainlessteelsand their characteristics. Recaidieson thin strip casting.

Total (45L) = 45Hours

Text Books:

AhindraGhoshPrinciples ofSecondaryProcessingndCastingof liquid steel, Oxford & IBA
Publishers, 1990

2. | DavidH Wekelin,, TheMaking, Shapingnd Treatingf Steel AISE SteelFoundation1999

1.

ReferenceBooks:
1 ChatterjeeA and GovindarajanS, Monographon ContinuousCastingat TATA Steel,Jamshedpur,
' 1991.
Brimacombel K andSamarasekarn@&ds).,ContinuousCastingVol.2, Thelron andSteel Institute,
2. USA,1984

Ahindra Ghoshand Amit ChatterjeeJron Making and SteelMaking i Theoryand Practice,Prentice
Hall of India Private Ltd. New Delhi 2008.

) Bl oombd
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
CO1|: | Comparecontinuouscastingwith ingotcasting. L3: Applying
CO2| : | Explain thetransferof heatin acontinuouscastingmachine. L3: Applying




Sketchpropermetallurgical tundislior transferringheatfrom ladleto the

Cco3 ; L2: Understanding
continuouscaster
CO4 Discuss theemediegor thecommondefectsthatareformed duringhe L3: Applying
continuouscastingof steel
CO5 Descrlbgherole of |r_lclu5|on|n the steel ,the modificationof inclusionandits L3: Applying
mechanical properties.
COURSEARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
co1 1 1 1
CO2 2 1 1 1 2
CO3 2 2 1 1
CO4 1 1 1 1 1 1
CO5 1 1 2
Avg. 14/13}10|10|10|210|10}00|00| OO| OO| 00| 24| 00| 00| 00

3/2/1-indicates strength of correlation-(Bigh, 2Medium, : Low)




22MTPE33 ALTERNATE ROUTES OF IRON MAKING Semester| VI
PREREQUISITES: Iron Making Category PE| Credit | 3

P |TH

Hours/Week

CourseObjectives:

To knowtheimportanceof the Iron makingand toapplythemfor theadvancemenif alternativeroutefor the
Productionfeasibilitiesin steellndustriesto compete witthe modernday manufacturingoutes.

UNIT | BLAST FURNACE AND ITS MODIFICATION 9 0O |0 |9

Blastfurnaceiron making.Low ShaftFurnacei ConstructionProcessand AdvantagesMini Blast Furnace{MBF) 1
SpecialFeaturesModernBlastFurnace CharcoablastFurnace.

UNIT 1I ELECTRO THERMAL PROCESSES 9 0O |0 |9

Electrd Thermal Processed SubmergedArc Furnacei Construction,Operationand Smelting practice.
Moderntrends& Specialfeatureslrregularitiesin operation.

UNIT I SPONGEIRON MAKING 9 0O |0 |9

Sponge Iron production Introduction, Properties, Uses & Process of making Sponge Iron. Coal Bpsede
Iron process:Rotary Kiln (SL/RN, Krupp-Renn), Rotary Hearth(FASTMET) process.GasBasedSponge
Iron processFinmet procesiYL-I, MIDREX, HYL-IV M process

UNIT IV SMELTING , REDUCTION AND OTHER PROCESSES 9 0O |0 |9

Smelting Reductiofi Introduction, Raw materials & Fundamentals. Classification of Smelting Reduction proBess
on stages(Single stage,two stageoperation),Basedon Types of furnacei Vertical shaft furnace (COREX, FINEX)
ElectricalFurnacgINRED, ELRED), Converter typeRotaryHearthfurnace

UNIT V IRON MAKING IN INDIA 9 0O |0 |9

Blast furnacedesignin India. Main problemsin iron makingin India. Spongelron makingin India.| n d iroke s
Globalsteeltrade. Futurescopeof Iron makingprocesses India.

Total (45L) = 45 Hours

Text Books:

SarangiA., andB. SarangiAlternativerootsto Iron Making, 2nd Edition, PrenticeHall of India Pvt
Ltd., New Delhi,2016.
ReferenceBooks:

1 R.H. TupkaryandV.R. Tupkary.,An Introductionto Modernlron Making, KhannaPublishersFourth
" | Edition.NewDelhi, 2010.

2. Biswas.A.K , Principlesof blastfurnaceiron making theoryandpractice, SBA Pub,Kolkata1994.

1.

3. | David H Wekelin, The Making, ShapingandTreatingof Steel AISE SteelFoundation1999.

_ Bl oomd

Course Outcomes: Taxonom

Upon completion of this course, the students will be able to: M y
apped

COl | :| Describe thespecial featuresf ablastfurnace. L2: Understanding

CO2 | : | Explain the detailsf moderntrendsin theelectrothermalprocess. L3: Applying

CO3 | : | Discusshespongdron making. L2: Understanding




CO4 Describethe smeltingreductionandotherprocesss. L2: Understanding
CO5 Examine the problems and future scopeai makingin India. L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3| PSO4
co1 2 1 1 1 1
CO2 2 2 1 1
Co3 1 2 1 1 1 1 1 1
CO4 2 1 1 1 2
CO5 1 1 1
Avg. 16(14|10|10(10|10| 10| 00| 00| 0.0 0.0 0.0 1.2 1.0 0.0 0.0

3/2/T-indicates strength of correlation-Bigh, 2Medium, t Low)




2MTPE34 FOUNDRY METALLURGY Semester| VI

PE | Credi 3
PREREQUISITES: t
Casting Engineering Advanced Physical Metallurgy LiT | p

Hours/Week

Category

wW|IT H

3 |0 0

CourseObijectives:

1. | Toknowthebasicconcepbf metalcastingtechnology

2. | Toapplytheconcepto producenewmaterials

UNIT | SOLIDIFICATION OF METALS AND ALLOYS 910 |0 |9

Solidification of Castings,Effect of Solidification Rangeon FreezingPattern,effect of Moulding Materials
and Cooling Rate on Freezing Pattern,Shrinkage of Casting and Directional Solidification of Castings
Fluidity, Definition, FactorsAffecting andMeasurement Fluidity.

UNIT I METALLURGY OF CAST IRONS 910 (0 |9

Graphitization,types and Sizes of Graphite for Grey Cast Iron and S.G.Iron, effect of normal eleme
Alloying Elements in Cast Irons, Compositional Aspetsl Properties ofustenitic Cast Irons, High Silico
Cast Irons, HigiChromeCastlron andNi-Hard Castlrons, Productionof S.Glron, Austempered S®&on, CG
Iron, MalleableCastlron andAlloy Castlrons,brief introductionon IndianandASTM Standardgor Grey Cast
Ironand SGron.

UNIT I METALLURGY OF STEELS 910 |0 |9

Effect of Alloying Elements on Castability of Steels, Compositiohsphectsand Properties of Alloy Steel
Specifications of Cast Steels, Low Alloy Steels and Stainless Steels. Stre@sigin, Effects and Stres
Relieving Operations,Precautiongo be takenin Moulding and Melting of Steels,Gating and Riser Design
for SteelCasting, GrairRefinement oSteels.Defectsin Castings appearancdheir CauseandRemedies.

UNIT IV METALLURGY OF NON-FERROUSCAST ALLOYS 910 (0 |9

Specifications, Composition, Properties and Phase Diagrams of Copper, Aluminium, Magnesium, Zin
and Nickel baseAlloys, Modification and Grain Refinement-Defectsin Castings appearancetheir Causes
andRemedies.

UNIT V MELTING PROCEDURE AND COMPOSITION CONTROL |9 0O |0 |9

Castlrons Plain CarbonSteels,StainlessSteels,Al Alloys. Mg alloys, Nickel alloys. Zinc alloys and Copper
alloys, SlagMetal Reactions,Desulphurization,Dephospharisationinoculation and inoculating techniques
Gases irMetalsand Degassingechnique.

Total (45L) = 45 Hours

Text Books:

HeineR W., Loper, C.R.RosenthalP.C.,"Principlesof Metal Casting",TataMcGraw Hill Publishing

1. | coLtd, NewDelhi, 2018.

2. | Beeley,P.R.FoundryTechnology Butterworths].ondon,2016.

3. | SrinivasarN K.,"FoundryEngineering"KhannaTechPublicationsNew Delhi, 2018.

ReferenceBooks:

1. | ASM Metals handBookyol 15,"Casting"ASM International 10thedition,2001.

2. | Flinn,R.A.,Fundamentalsf Metal Casting, AddisonesleyInc., 1983.




Murphy,A.J.,Ed.,Non FerrousFoundryMetallurgy, 1984

TheFoseco Foundrymant4andbook,PergamorPress 10" edition,1995.

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl

oomds
Mapped

T

Explain the solidification of casting, effect of solidification range,

COLI | fiidity and factors affecting fluidity L2: Understanding
Analyze the castiron categoriestheir typesand different heattreatment
COo2 methodslike graphitization, spheidization etc and denote theASTM | L4: Analyzing
standardsor all thevarieties
Interpret the effect othe alloying elementon steelsand mention the . .
co3 precautiorto betakenin moulding andneltingof steels. L4: Analyzing
co4 Apply different castingmethods employed fgoroduction of nonferrous| | 3. Applying
alloys.
CcO5 Selectthe melting procedurefor various alloys. L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
co1 1 1 1 1 1 1
CO2 1 1 1 1
CO3 1 1 1 1 1 1 1
CO4 1 1 1 1 1
CO5 2 1 1 1 1
Avg. 12|{10|10|10|10|00|10|00|00O| OO | 10| OO | 20| 10| 00| 00

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)




22MTPE35 X-RAY DIFFRACTION AND ELECTRON Vi

MICROSCOPY Semester

Category PE| Credit | 3
Engineering Physics and Physical metallurgy L T| P TH

Hours/Week

30| 0] 3

CourseObijectives:
1. To studyaboutX-ray diffraction methodsind itsuses,;TEM, SEM
UNIT | Fundamentalsof X-ray Diffraction 9 0O |0 |9

Propertieof X-rays:Continuousspectrumgcharacteristispectrumabsorptionfilters. Productionof x-rays,
Detectionof x-rays.X-ray diffraction- B r a d_gwq diffraction direction

UNIT Il X-ray Diffraction 9 0O |0 |9

Diffraction methodd Laue,RotatingCrystalandPowder methoddntensityof diffractedbeamsScattering
by anelectronanatomandunit cell, Structurefactor calculationsX-ray diffractometefi general features

UNIT 1l Applications of X-ray Diffraction 9 0O |0 |9

X-ray diffractionapplicationin determinatiorof crystallitesize,crystalstructure precisdattice parameter
andresidual stressChemical analysiby x-ray diffraction andx-ray spectroscopy

UNIT IV TransmissionElectron Microscopy 9 0O |0 |9

Transmission electron microscopy (TEM) instrumentafiorlectronsources, elements of electron optics,
resolvingpower,imageformation,contrastmechanismbright field anddarkfield images selectedarea
diffraction, techniques of specimen preparatioechanical thinning, electrochemical thinning and ion
milling. Applications of TEM.

UNIT V ScanningElectron Microscopy 9 0O |0 |9

Components of scanning electron microscope (SEM), electron beapecimen interaction, Detection ¢
secondey electrons, detection of bastattered electrons, imadgermation, methods of specimgmeparation,
Operational variables, Introduction to electron backscatter diffraction (EBSD) and FéonBedmmicroscopy

Total (45L) = 45 Hours

Text Books:

1 Cullity, B.D., Elementsof X Ray Diffraction, AddisonWesleyPublishingCompanyinc, Philippines,
' 1978

5 BrandonD. andW.D. KaplanMicrostructural Characterization dMaterials,JohnWiley & SonsLtd,
' England, 2013

ReferenceBooks:

1 GoldsteinJ.,et al.,ScanningelectronMicroscopyandX-ray Microanalysis Kluwer
' Academic/Plenunfublishers, New York2003.

5 GoodhewP.J.,J.HumphreysandR. BeanlandElectronMicroscopyandAnalysis, Taylor & Francis,
) London, 2000

3 HebbarK.R., Basicsof X-Ray Diffraction andlts Applications,|.K. International Publishinglouse
) Pvt. Limited, India,2007.

4 Williams, D.B. andC.B. Carter,TransmissiorElectronMicroscopy: ATextbookfor Materials
) Science SpringerScienceBusinessviedia,New York, 2009




Course Outcomes: Bl oombés T
Upon completion of this course, the students will be able to: Mapped
CO1|: | DescribeB r a dagvofdliffractionandtheprincipleof XRD. L2: Understanding
CO2 Analyze differentXRD methods. L4: Analyzing
CO3 Explain the applications of Xay diffraction. L3: Applying
CO4 Describethe principleand applicationsf Transmission electron microscopy L3: Applying
co5 Interpret the principle and plications of Scanning electron microscopy. | |3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2| PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3| PSO4
CO1 1 1 1 1 1
CO2 2 2 1 1 1 1 1 1
CO3 2 2 1 1 2 1
CO4 1 1 1 1 1
CO5 1 1 1 1
Avg. 1414|1010 10}(210|10|00|00| OO | OO | 00| 14| 20| 210 1.0

3/2/1-indicates strength of correlation-(@igh, 22Medium, * Low)




22MTPE41 ADDITIVE MANUFACTURING Semester (VII
PREREQUISITES: Category PE | Credit 3
Manufacturing Processes LlTIPITH

Hours/Week 3T olol 3
CourseObjectives
1 To Understand the fundamentals of various Additive Manufacturing Technologies and STL file format
' application to various industrial needs.
2 To understand various methedf manufacturing of liquid based, powder based and solid based A
" [Manufacturing techniques.

9 |0 (0 |9

UNIT | INTRODUCTION

Prototyping fundamentals, Historical development, Advantages of AMT, Commonly used terms, process (¢
modeling Data Conversion, and transmission, Checking and preparing, Building, Post processing, RP datg
Classification of AMT process, Applications to various fields.

9 |0 (0 |9

UNIT 1l LIQUID BASED SYSTEMS

Stereo lithography apparatus (SLA): Models and specifications, process, working principle, photopolyme
polymerization, layering technology, laser and laser scanmipplications, advantages and disadvantages, case
Solid ground curing (SGC): Models and specifications, process, working, principle, applications, advant
disadvantages, case studies.

UNIT 1 SOLID BASED SYSTEMS

9 0O |0 |9

Laminatedobject manufacturing (LOM): Models and specifications, Process, Working principle, Applications, Adv
and disadvantages, Case studies. Fused Deposition Modeling (FDM): Models and specifications, Process, Workin
Applications, Advantages and disadvantages, Case studies, practical demonstration.

UNIT IV POWDER BASED SYSTEMS 9 10 |0 |9

Selective laser sintering (SLS): Models and specifications, process, working principle, applications, advant
disadvantages, case studies. Thddmensional printing (3DP):Models and specification, process, working prin
applications, advantages and disadvantages, case studies

UNIT V APPLICATION OF ADDITIVE MANUFACTURING

Artificial Heart, Prosthetic Cardia Valves, Artificial lung (oxygenabr), Atrtificial Kidney
(Dialyser membrane), Dental ImplanBrthopedic Implants and Biomaterials in Ophthalmologierospace, automobi
Agricultural, Oil and gas industries.

9 |0 (0 |9

Total (45L) = 45 Hours

Text Books:

1. lanGi bson, Davin Rosen, Brent Stucker AAddi t

2 Chua C.K., Leong K.F. and LIM C.S Rapid prototyping: Principles/gplications, World Scientific
' publications, 3rdEd., 2010

ReferenceBooks:

1. |Ipb. T. Pham and S.S. Dimov, fARapid Manufactu
2. |Paul F. Jacobs, A Rapi di, K ASMBRress, 196 ng and Ma

3. |[Terry Wobh ers, Ré&pwrt 20000, Wohlers Associ g




Course Outcomes:
Upon completion othis course, the students will be able to:

Bl

oomobs
Mapped

T e

Co1l Describe the fundamials of Additive Manufacturing. L2: Understanding
coO?2 gggntglggrineesthodology to manufacture the proslusding SLA and SG( L2: Understanding
co3 :ggmigctﬁﬁo{ggitggdology to manufacture the products using LOM L2: Understanding
CO4 B:lsnctﬁjnsgs ttggh?;g%?gglogy to manufacture the products usiSgasd 3D L2: Understanding
co5 Idertify the Additive Manufacturing Technologiesor various| | 3. Applying

applications

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3| PSO4
Co1 1 1 1 1 1 1 2 1
Cco2 2 1 1 1 1 1

CO3 1 1 1 1 1

CO4 2 1 1 1 1 1

CO5 1 1 1 1 1

Avg. 14)10|10|10|10|10|10| 00| 00| 00 0.0 0.0 1.3 1.0 0.0 1.0

3/2/1%-indicates strength of correlation-(8igh, 2Medium, * Low)




22MTPE42 SEVERE PLASTIC DEFORMATION Semester VIl
Mechanical Behaviour of materials LI T! PITH
Hours/Week ol o0l 3
CourseObijectives:
1 To know the fundamentatonceptf mechanicabehaviourof materialsand toapplythemto desigrthe materials
' for variousload-bearingstructuralengineeringapplications.
UNIT 1 INTRODU CTION AND ECAE 9 0 0 9

Severeplastic deformationprocesse$SPD), advantagesver conventionalmetal forming processesConceptof equal
channelngularextrusion(ECAE), Plasticzoneduring ECAE. Materialflow andstresdistributionin ECAE.

UNIT I

ECAE T Il 9 0 |0

9

Multi-passprocessingn ECAE, Processingarametersgefectsassociatedvith ECAE. ContinuousE CAE. Conceptof
Incrementakequalchannelangularpressing(lI-ECAP). Tooling of ECAP1 Configurationof channeldie design,punch

designtool materialsfor punchanddies

UNIT 1

HIGH PRESSURETORSION 9 0 |0

9

Introduction to high pressuretorsion (HPT) i
microstructuresPrinciplesof HPT-idealized, fully constrainedguastconstrainedHPT. Designcriteria.

advantagesover other SPD technigues. Characteristic HPT

UNIT IV

CYCLIC EXTRUSION-COMPRESSION AND ARB 9 0 |0

9

Conceptcyclic extrusioncompressionmicrostructuralevolution during CEC, grain refinementin al
Introductionto accumulativeoll bonding,principle of ARB, nanostructuréormationduring ARB.

uminium alloys.

UNIT V

TWIST EXTRUSION AND OTHER PROCESSES 9 0O |0

9

Introductionto twist extrusion,processingechniquefor TE, formationof nanostructurén TE. Applicationsandrecent

developmentsf TE. Friction stir processingprinciple and operatingarametersiApplicationsof FSP.

Total (45L) = 45 Hours

Text Books:

1. | RosochowskiA., SeverePlasticDeformationTechnology Whittles Publishing,UK, 2017.

ReferenceBooks:

Proceedingsf theConferenceé Nanomaterial®y SeverePlasticDeformationi NANOPAD?2,

L Decembe®-13,2002,Vienna,Austria, Editedby ZehetbauenM andZ. Valiev.

Course Outcomes: Bl oomés T

Upon completion of this course, the students will be able to: Mapped

CO1 | : | Discuss thenaterialflow andstresdistributionin ECAE L2: Understanding

CO2 Explainthedifferent processingarametersf ECAE andits tooling L3: Applying

Cco3 Identify thedesign criteridor high pressuréorsion L3: Applying

co4 D_escrlbethe conC(_eptsof cyclic extrusioncompressiorandevolutionof L2: Understanding
microstructureduring CEC.

CO5 Dgsc_:ribe _theyarious_processes argpplicationsof Twist extrusion and L3: Applying
Friction stir processing




COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12 | PSO1| PSO2| PSO3| PSO4
Co1 1 1 1 1

COo2 2 2 1 1 1 1 1 2

Co3 1 2 1 1 1 1 1

CO4 1 1

CO5 1 1 1 1

Avg. 12}1510|10|10|10| 20|00 00| OO 0.0 1.0 1.0 15 1.0 0.0

3/2/1%-indicates strength of correlation-(Bigh, 22Medium,  Low)




METALLURGICAL WASTE UTILIZATION AND
22MTPE43 MANAGEMENT Semester VIl
Iron making, Steel making, Non ferrous extractive metallurgy
Hours/Week L TiPlC
3 00| 3
CourseObijectives:
1 Studentshould be capableof understandvarious wastesin environmentconditions and choosesuitable
) materialsfor
variousconditionsandto learnaboututilization of metallurgicalwaste.
UNIT | MINING AND METALLURGICAL WASTE 9 0 (0|9

Environmentalandhealthimpactsof Mining and Metallurgicalwaste.Various kind of wastes: Miningand Beneficiation
wasteproduction. Ferrousnetal wasteproduction. Ferroalloysvaste productionHydrometallurgicalwaste production.
Metal manufacturingand finishing waste production. Postconsumerwaste poduction.

UNIT 1 UTILIZATION OF MINING AND BENEFICIATION WASTE 9 0019

Utilization of mine overburderandwasterock. Potentialutilization of mineralbeneficiationtailings. Preventiorand
mitigation of acidminedrainage.
UNIT I UTILIZATION OF FERROUSMETAL WASTE 9 01019

Recyclingandreuseof blast furnacéron makingslags, steel makindustsandsludgesUtilization of steelmakingdustsi

Plasmabasedprocessinghydrometallurgicabrocessingsolidification and stabilization.Recyclingand reuseof  steel
makingslags

UTILIZATION OF HYDROMETALLURGICAL AND METAL 9 0 (0|9
FINISHING WASTES
Utilization of Jarosite, goethite produced during extraction of zinc, Utilization of red mud produced in Bayer g
metallurgical utilization through metal recovergtijlization in building and construction, Glaseramics and Pigment
Recyclingand utilization of surfaceoxide scaleproducedduring metal forming operation.Metal recoveryfrom pickling
andplatingsludges

UNIT V WASTE MANAGEMENT 9 0019

Wastemanagemenand utilizationoptions:zero wasteprocessapproach synergybetweenresidueproducesandresidue
endusersProcessntegrationto mineralwasteutilization. Processntensification.

UNIT IV

Total (45L) = 45 Hours

ReferenceBooks:
1 Ndlovu, S., G.S. Simateand E. Matinde, Waste productionand utilization in the Metal Extraction
" | Industry,CRCPress2017
> R.C. Gupta, Energy and environmental management in metallurgical industries, Rsatitice
" | India, 2012
3 S. Ramachandra Rao, Resoumeovery and recycling from metallurgical wastes, Elsevier,
" 12011
4 L. K. Wang, N. K. Shammas, Y.T Hung, Waste Treatment in the Metal Manufacturing,
" | Forming, Coating, and Finishing Industries, CRC press, 2016
5 Clyde S. BrooksMetal Recovery fronindustrial Waste, CRC press, 2018
Course Outcomes: Bl oomdbés T,
Upon completion of this course, the students will be able to: Mapped
CO1| : | Analysevariousminingandmetallurgical wastandtheir healthimpacts. | L4: Analyzing
CO2| : | Explain theUtilization of wastesn miningand preventiowf acidrain L3: Applying




drainage.
CO3 Discuss thavaysof recyclingthe iron and steel dust. L2: Understanding
CO4 A_pply variousroutesof utilization of hydrometallurgicahndmetal L3: Applying
finishing wastes
CO5 Describe thepproactof zerowaste. L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
co1 2 1 1 1

COo2 1 3 1 1 2 1 1 1

COo3 2 2 1 1 1 1 1

CO4 1 1 1 1
CO5 1 1 1 1

Avg. 14)16|10|10|10|10| 20| 00| 00| 0.0 0.0 1.0 1.0 0.0 1.0 1.0

3/2/1-indicates strength of correlation-(Bigh, 2Medium, : Low)




22MTPE44 COMPUTATIONAL MATERIALS ENGINEERING Semester VII
PREREQUISITES: Category PE| Credit| 3
Engineering Mathematics L |T|P |TH

Hours/Week 3ol ol 3

CourseObijectives:

1. To becomdamiliar with computationatechniquesncludingrelated mathematicalackground

UNIT | Introduction To Computational Methods 9 0O |0 |9

Solving sets of equatioris Gausselimination method, Cholegkmethod, Iterative methods, Relaxation method, Sysf
nontlinear equations Newton Raphsormethod,Computemprograms Numericallntegration- NewtonCotes
integrationformulae,Trapezoidatule, Simpson'sule, Gaussiaruadrature

UNIT Il Numerical solution of partial differential equations 9 0O |0 |9

Laplace'squations Representationassa differenceequation Jterative methodor Laplace'ssquations,
Poissonequation- Derivative boundaryconditions, Irregular and non-rectangulargrids, Matrix patterns,Sparsenesapl
method Applicationsto heatmassandmomentuntransfer problemsZomputerprograms

UNIT Il Finite ElementMethod 9 0 0 9

Weighted residual technique,variational approach,elementtypes, plane triangular, quadrilateralcurved isoparametri
elementsthreedimensionaklements

UNIT IV Analysis of production processes 9 0O |0 |9

Finite elementanalysisof metalcasting- Specialconsiderationslatentheatincorporation,gap elementtime stepping
procedures’ cranki Nicholson algorithm, Prediction of grain structure.Basic conceptsof plasticityi solid and flow
formulationi small incremental deformatidormulation

UNIT V Curve fitting and approximation of functions 9 0O |0 |9

Least square approximation, fitting of nbnear curves by least squares, Regression asalysmputer programs
Introduction to Artificial neural networks, various algorithms and CA stulili?sduction to Genetic algorithms, Giar
materialsdesignandprocesptimization, casstudies.

Total (45L) = 45 Hours

Text Books:
1 Zoe Barber,Introductionto MaterialsModeling Maney Publishing,Institute of Materials,London,
' 2005.

2. Rao SS, ' TheFinite dementMethod in Engineering, Pagamon Press, New York, 1989.

ReferenceBooks:
Lewis RW, MorganK, Thomas HR andSe=tharamu K N, ' The Finite Hementmethod inHeat
TransferAnalysis,JohnWiley, 1994

1.

2. MalanieMitchell, " A nintroductionto geneticalgorithms MIT Press]1998.

Koenraadlanssens,ComputatiordhterialsEngineering An introductionto microstructural

3 evolution, Elsevier,2007.

) Bl oombd
Course Outcomes: Taxonom
Upon completion of this course, teeidents will be able to: y
Mapped
COl | : | Statethebasicsof thecomputational methodssedfor numericalintegration. | L2: Understanding
CO2|: | solve the numerical solution tfe partial differential equation. L4: Analyzing
CO3 | : | Describe thattilization of finite element methasl L2: Understanding




CcoO4 Interpret thegproduction processes. L4: Analyzing

CcO5 List theusageof Artificial neuralnetworksandGeneticalgorithms. L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3| PSO4
co1 1 2 1 1 1 1
Co2 2 1 1 1 1 1
COo3 2 1 1 3 2 1
CO4 1 1 1 1
CO5 1] 1 1
Avg. 14|13|10|20|13|10|10|00|00O0| OO | 10| 20| OO | OO | 00| 10

3/2/1%-indicates strength of correlation-(Bigh, 2Medium, * Low)




22MTPE45 INTRODUCTION TO INSTRUMENTATION Semeater| VII

PE | Cred 3
Engineering Physics& Basic Electrical and Electronics it

Engineering Ll lpl TH

Category

Hours/Week 3 0 1o 3
CourseObijectives:
1. To acquirebasicknowledgeon measurementssingdifferenttoolsandskills to implementmeasuremen
techniquedo controlthe system.
UNIT | GENERAL CHARACTERISTICS OF A MEASUREMENT SYSTEM|9 |0 (0 |9

Three stages generalized measurement syggemsing modifying and terminative stages) Sensors
transducersdisplacemenandvelocity transducer$ potentiometer straingauge LVDT - variableinductance
transducerscapacitanceransducers Static and dynamic characteristics Errors in measurement Error
analysisandclassification statisticaltreatmenbof data.

UNIT Il GEOMETRICAL MEASUREMENT 9 |0 (019

Linear measurementsimit gauges (types and designnmechanical Comparators, slip gauge, Instrumen
angular measurement- vernier and optical protractors, Sine bar. Flatness, parallelism and roundneg
measuremenieasurementf surfacefinish: directandindirectmethods.

UNIT I FORCE, TORQUE AND STRAIN MEASUREMENT 9 |0 (019

Elastic elementsfor force measurementforque measurementselectrical resistance.Strain gauges an(
measuringcircuit, temperaturecompensation,strain gauge rosettes. Instrument calibration - calibration
standards testprocedures.

UNIT IV TEMPERATURE AND PRESSUREMEASUREMENT 9 |0 (019

Temperature scales, thermometers, thermocouples, resistance thermometers, thermistas, pyrometers
Manometersmechanical pressure senserslectrical pressure measuring devices, pressure transmiter
and vacuum pressungeasuremergystems.

UNIT V MICROPROCESSOR AND CONTROLLERS 9 |0 (019

Basics of openloop and closedloop system,classificationof variables, ON/OFF, P, PI, PID controllers
and their applicationsintroductionto Microprocessor anits architecturelnstructionsets.

Total (45L) = 45 Hours

Text Books:

1. | Radhakrishnalv.R., Instrumentatiorandcontrolfor the Chemical MineralandMetallurgicalprocesse
Allied publishergovt. limited, New Delhi1997

2. | BeckwithT.G.andBuckN.L., MechanicaMeasurementsiddisonWesleyPublishingCompany
Limited, 1995.

ReferenceBooks:

1. |RangarCS,SarmaGR and M &nstrumeMediord, e v6i ¢ e s a TathMcGyaw Hille ms
Publications ColLtd., New Delhi, 1985.

2. | JainR.K., MechanicabndIndustrialMeasurement¥hannaPublishersPelhi, 1984.

3. | MicroprocessorArchitecture, Programming,and Applications with the 8085, RameshS Gaonkay
PenraminternationaPublicationgPvt) Ltd, 2013.

4. | NakraB.C., Theoryand Applicationsof Automatic Controls,New Age International(Pvt) limited
Publishers2005




E- references

1.

https://nptel.ac.in/courses/112106138/

Course Outcomes:

Bl

oomos
Mapped

T

Upon completion of this course, the students will be able to:

CO1 Describe the generaharacteristicef a measuremerst/stem. L1: Remembeng

CO2 List the toolssuitablefor linear,angularandsurface measurements. L3: Applying

Cco3 Interpret force torqueandstrainmeasuring instnments. L3: Applying

CO4 Describethe instrumentssedfor differenttemperatur@ndpressure L2: Understanding
measurements.

co5 Develop knowledge othebasicsof micro processorandmicro L2: Understanding
controllers.

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 2 1 1 1 1 1 2 1

Cco2 1 2 1 1 1 1 1
COo3 2 2 1 1 1 1 2 1
CO4 1 1 1 1 1 1 1

CO5 1 2 1 1 1 1
Avg. 14)16|10|10|10|10| 10| 00| 00| 00 0.0 0.0 13 1.0 1.5 1.0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)



https://nptel.ac.in/courses/112106138/

22MTPE51 |INON DESTRUCTIVE EVALUATION AND FAILURE ANALYSIS Semester|VII
Category PE| Credit | 3
Testing of Materials LI T! PITH
Hours/Week ol ol 3
CourseObijectives:
1. To understandhe basicprinciplesof variousNDT techniquesits applications|imitations, codesandstandards.
UNIT | BASIC CONCEPTS AND SURFACE NDT METHODS 9 /0 |0 |9

Concepts ofNon-Destructive testing Relative merits and limitations NDT Versus Mechanical testing Various
physical characteristics of materials and their applications in NDT. Visual inspection: Unaided and Aided.
penetrant inspection: Principle, applications, advantages and limitations, Dyes, developers and cleaners, F
penetranttest. Magnetic particle inspection: Principle, applications,magnetisationmethods, magnetic particles, Dry
techniqueandWettechniquedemagnetizatiomhdvantagesandlimitations.

UNIT I RADIOGRAPHY INSPECTION 910 |0 |9

X-raysand Gammarays, Propertieof X-raysrelevantto NDE, Absorptionof rays, scatteringtypesand useof filters
and screensgeometricfactors, Inverse square,law, characteristicof films - graininess,density, speed,contrast,
characteristiccurves,Penetrametergxposurecharts, Radiographicequivalence FluoroscopyXero-RadiographySafety
with X-raysand Gamma rays, Industriedmputedomography(ICT).

UNIT Il ULTRASONIC INSPECTION 910 |0 |9

Typesof Ultrasonicwaves,principlesof wave propagationcharacteristicef ultrasonicwaves,Attenuation,couplants.
Inspectionmethods- pulseecho, TransmissiorandresonancéechniquesThicknessmeasuremeniTypesof scanning,
Testblock, lIW - referencélocks.Time of flight diffraction (TOFD), PhasedrrayUltrasonicTesting.

UNIT IV OTHER NDT METHODS AND CODES 910 |0 |9

Eddy currenttesting:Principle,applicationandInstrumentatiorof Eddy currenttesting.OtherNDT techniques Principle,
application andnstrumentation of Infrarednd ThermalinspectionmethodsHolography andAcousticemissiontesting
PressurandLeaktesting.Codes:ntroductionto ASNT standardand ASME codesrelatedto NDT,

certificationof NDT Personnelevell, Il & 111.

UNIT V FAILU RE ANALYSIS 910 (0 |9

Fundamentasourcesf failures Deficienciesn design,materialprocessingserviceandmaintenanceStageof failure
Analysis. Classificationand identification of varioustypesof fracture.Introductionto Fatigue failure Elevated
Temperaturdailure, Wearfailure, andCorrosionfailure.

Total (45L) = 45 Hours

Text Books:

1. Barry Hull and Vernordohn,Non DestructiveTesting,ELBS/ Macmillan,2001.

BaldevRaj, Jayakumail. ThavasimuthuM, PracticalNon-Destructivetesting,NarosaPublishing

2 HouseNewDelhi, 1997.
ReferenceBooks:
1 ASM Handbook\ol.17: Non destructiveEvaluation andQuality Control, ASM International, Metals

ParkOhio, USA, 1992.

2. Louis Cartz,Non-Destructive TestingASM International, Metal®arkOhio, US,1995.

3. McGonagall. W.J.Non-DestructiveTesting,GordonandBreach 2" Ed.,1971.

4. ASM Handbook\ol.11: Failureanalysisand Prevention, ASNhternationalMetalsPark,Ohio, USA,
1992.




Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomés
Mapped

T

Describe the basimoncept®f nondestructivaesting importanceof

co1l Penetrant testingndthe proceduresnvolvedin the magnetienethods. L2: Understanding
Explainthetechniquesnvolvedin the Radiographidestingandthe various| | . .

co2 advancementis Radiography. L2 Understanding

Cco3 Interpretthe principlesandcalibrationsin the Ultrasonicinspection. L3: Applying

CO4 Interpret other ND'imethods and certification related to NDT. L3: Applying

CO5 Examinethe needs for failure analysis of industrial components. L4: Analyzing

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 2 1 1 1 1

Cco2 3 3 1 1 1 1 2 1
COo3 1 2 1 1 2 1

CO4 1 1 1 1 2 1

CO5 2 1 1 1

Avg. 181610} 1010|210} 10| 00| 00| 00 0.0 1.0 1.5 2.0 1.0 1.0

3/2/1-indicates strength of correlation-(Bigh, 2Medium, : Low)




22MTPEbB2 AEROSPACE MATERIALS VI
Category PE |Credit 3
Ferrous and non ferrous alloys Ll TIP |TH
Hours/Week
3| 0|0 3
CourseObijectives:
1. To analyzethe materialsfor aerospace.
UNIT | MECHANICAL BEHAVIOUR OF ENGINEERING MATERIALS 9/0 |0 |9

Knowledgeof varioustype of hardnesdesting machinesand varioustypesof hardnessnumberlinearandnoni linear
elasticpropertiesi stressandstraincurvesi yielding andstrainhardeningioughnessmodulusof resilience bawschinger
effect effectof notched testingandflaw detectionof materialsandcomponents.

UNIT Il MATERIALS IN AIRCRAFT CONSTRUCTION-01 9/0 |0 |9
Aluminium andits alloys: typesandidentification. Propertiescastingheattreatmentprocessesurfacetreatments
Magnesiumandits alloys: castand wroughtalloys-aircraft applications future specification,fabrication problemsspecig
treatmentsTitaniumand itsalloys:application forming, machiningweldingand heatreatment.

UNIT [l MATERIALS IN AIRCRAFT CONSTRUCTION-02 9/0 |0 |9
Steelsplainand lowcarbonsteels yariouslow alloy steels Aircraft steelspecification corrosionand heat

resistansteelsstructuralapplicationsMaragingsteelsPropertiesandapplicationsgCopperalloys: Monel,
K-monelSuperalloysusei Ni baseCo baseFebase forging andcastingof superalloyswelding, heat treatment.

UNIT IV ADHESIVE AND SEALANTS FOR AIRCRAFTS 9/0 |0 |9
Advantage®f bondedstructurein airframes crackarrestingweightsaving technologyof adhesivebondingstructural

adhesive materialstest for bonding structure Typical bonded joints & non destructive tests for bonded joint
sandwichstructures materialsi method=of constructiorof honeycombs

UNIT V NON METALS IN AIRCRAFT CONSTRUCTION 9/0 0|9

Woodandfabric in aircraftconstructiorandspecifications Gluesuseof glass plasticsand rubbein aircrafts,
introductionto glassandcarboncomposites

Total (45L) = 45 Hours

Text Books:

1. | H.Buhl, AdvancedAerospaceévaterials,SpringervVerlag,Berlin 1992.

ReferenceBooks:

1. |BalramGuptaet.alAerospaceéMaterialsVol 1, 2,3 ARDB, S.Chand& Co. 1996.

Course Outcomes: Bl oombés T,
Upon completion of this course, the students will be able to: Mapped

CO1 | : | Explainthepropertiesof aerospacenaterials. L2: Understanding
CO2 | : | pescribethelight alloysandspecialmaterials fomircraftconstruction. L2: Understanding
CO3 | : | Explainthemetallicmaterialsusedin aircraftjoining L3: Applying

CO4 | : | Discuss the adhesive aséalants used for aircrafts. L2: Understanding
CO5 | : | ExplaintheNonmetallic materialsusedin theaircraftindustries. L3: Applying




COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3| PSO4
Cco1 1 2 1 1 1 1

CO2 1 1 1 1 1

CO3 2 2 1 1 1 1 1

CcCo4 2 1 1 1 1 1

CO5 1 1 1 1 1 1

Avg. 14| 14|10|10| 10|10 10|00|00| 00| 00| 00| 20| 20| 10| 1.0

3/2/1%-indicates strength of correlation-(Bigh, 22Medium,  Low)




22MTPES3 NUCLEAR MATERIALS Semester| VII
PE Credi 3
Engineering Physics Category t
L |T [P TH
Hours/Week 3 o 1o 3
CourseObjectives:
1. To studymaterialgequiredfor nuclearapplications.
UNIT | INTRODUCTION 9 |0 |0]9

Structureof a nuclearpower plant, requirementsof reactormaterials,fuel materials, plutoniumuraniumand
thoriumand theiralloys& compounds.

UNIT Il CORE MATERIALS 9 0O (019

Core materials: beryllium, graphite, control and shielding materials, magnesium & its alloys, aluminiu
alloys, zirconium & its alloys, austenitic stainless steel; materials for reactor vesseadtlagd component
pearlitic steelsferritic, chromiumstainlesssteels copperalloys, titaniumandits alloys, coolantsusedin reactors
radiationembrittlementgorrosionof reactomrmaterialsmechanical propertiesf materials.

UNIT 1l REACTOR INSTRUMENTATION 9 0O (019

Reactor Instrumentatiod general consideratior® Reactor Nuclear Instrumentation systednsan overview
0 pressurizedvater nuclearinstrumentationpoiling water reactornuclearinstrumentation Encoredetectors
sel+ powered detectorgjetectorsbased orbetadecay,detectorsbasedon secondaryelectronsfrom gammal
decay.

UNIT IV NUCLEAR TECHNIQUES FOR MATERIAL ANALYSIS 9 0O (019

Nuclear techniques for materials analy8isbasic principles ofnaterials analysis, basic requirements for
techniquenucleartechniquedor elementalanalysis,main nuclearprocessesiseful for materialsanalysis,the
guantitativeestimate, Rutherford back scattering (RBS) and elastic recoil detectaysis(ERDA). Nucleg
reaction analysi® principle of the technique and required instrumentation, nuclear reactions suitable for
reaction analysis, neutr@ttivationanalysis. PIXE anXRF techniques.

UNIT V NUCLEAR WASTE MANAGEMENT 9 0O |09

Nuclear Waste Managementintroducesscientific and engineeringaspectsof the managemenbf spent fuel,
reprocessed higlevel waste, lowlevel wastes, and decommissioning wastes. Characteristics and classi
of nuclear wastes and waste forms. Fundamental processes and governing equations of radionuclide t
the environment. Discussionof performanceassessmentor repositories.Design principles and evaluation
methodsfor geologicwastedisposakystems.

Total (45L) = 45 Hours

Text Book:

1. V.Gerasimov&A. Monakhov,NuclearEngineeringMaterials,Mir PublishersMoskow, 1983.

2. D.S.Clark & W.R Varney,PhysicalMetallurgyfor engineerskEast West Presslew Delhi, 1987

ReferenceBooks:

1. C.M. Srivatsava& C.SrinivasanScienceof engineeringMaterials,1997,New Age International.




Course Outcomes:

Upon completion of this course, the students will be able to:

Bl

oombs
Mapped

T

COo1 Describe thestructureof anuclearpowerplant. L2: Understanding
Cco2 Identify thereactorcorematerials. L3: Applying
COos3 Discussvariousreactorvessematerials. L2: Understanding
CO4 Identify nuclear techniques for material analysis. L3: Applying
CO5 Discussthe wastemanagementf nucleammaterials. L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12| PSO1| PSO2| PSO3| PSO4
Cco1 2 1 1 1 1
COo2 2 1 1 1 1 1
CO3 1 2 1 1 1 1
CO4 1 1 1 1
CO5 1 1 1 1 1 1
Avg. 14)13|10{10|10|10}10] 00| 00| 00 0.0 0.0 1.0 1.0 0.0 1.0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)




ELECTRICAL, ELECTRONICS AND MAGNETIC

22MTPES4 MATERIALS Semester |VII

Category PE| Credit 3

Engineering Physics

LIl T|P |TH
Hours/Week ol ol 3

CourseObjectives

1. To studysuperconductorsnagnetianaterials semiconductorgptoelectronienaterials.
UNIT | DIELECTRIC AND PIEZO-ELECTRIC MATERIALS 9 0O |0 |9

Free electron theoryBand theory discussion orspecific materials used as conductoBielectric phenomenaconcept
of polarization frequency and temperaturedependence dielectric loss - dielectric breakdown- ferroelectricity -
piezoelectricityand pyroelectricity BaTiO31 structure angbroperties

UNIT I SUPERCONDUCTORS 9 0O (0 |9

Conceptof superconductivity BCStheoryof superconductivityi Typesof superconductorsYBCO- structureand
propertied specificsuperconductingnaterialsi Fabricationandengineeringapplications.
UNIT I MAGNETIC MATERIALS 9 0 0 9

Origin of Magnetisnt Introductionto dia, para,ferri andferro magnetismi Curie temperaturé Magneticanisotropy-harg
and soft magnetimaterials iron basedalloys- ferritesand garnet$ rareearthalloys- fine particle magnets.

UNIT IV OPTOELECTRONIC MATERIALS 9 0O |0 |9

Principles of photoconductivity, luminescencephoto detector§ Optical disc and optoelectronic materi@lsCD,
LED and diode lasamaterials- electro optianodulators Kerr andPockes effecti LiNbO3 .

UNIT V SEMICONDUCTORS 9 0O |0 |9

Semiconductingmaterials and types; simple, compound and oxide semiconductorsi semiconductingmaterials in|
devicesi Productionof silicon startingmaterialsi methodsfor crystalgrowthfor bulk singlecrystals zonemeltingi
Czochralskimethodi Epitaxialfilms by VPE, MBE andMOCVD techniques Lithography.

Total (45L) = 45 Hours

Text Books:

1. [Kittel C.,Untroductionto Solid StateP h y s TtitEdition, Wiley EasternNew InternationaPublishers,

2004
2. |DekkerA. J., ElectricalEngineeringnaterials Prentie Hall, 1995
ReferenceBooks:

1. |Dekker.A.J, Solid statePhysicsMacMillan India, 1995

2. |VanVlack L.H, Elementsof MaterialsScienceandEngineering6th edition, Addisoriwiley, 1989

3. |[KasapandCapperHandbookof electronicandphotonicmaterials 2006,NY




Course Outcomes: Bl oomés Ta
Upon completion of this course, the students will be able to: Mapped

Co1 Describe the dielectric phenomena and pielsatricity. L2: Understanding
CO2 Explain the BCS theory and types of superconductors. L2: Understanding
CO3 Distinguishthe dia, para and ferro magnetism. L4: Analyzing

Cco4 Descibe the pniciples of photoconductivity. L2: Understanding
co5 Identify the semiconducting materials. L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
co1 1 1 1 1 1

CcO2 1 2 1 1 1 1

Cco3 1 3 1 1 2

Co4 2 2 1 1 1

CcO5 1 2 1 2

Avg. 12|20|10|10|10| 10| 10| 00| 00| OO| OO | OO | OO | 16 | 00| 10

3/2/1-indicates strength of correlation-(Bigh, 2Medium, : Low)




22MTPE55 NANOMATERIALS Semester VI

Category PE| Credit 3
Engineering chemistry and surface engineering. LI T! PITH
Hours/Week 3T o0l 0l 3

CourseObijectives:

1. | Identify the varioudypesandformsof Nanomaterials

2. | DescribethevariousNanomaterialsynthesis methods

3. | Know theapplicationof nanomaterialén various fields

UNIT | INTRODUCTION AND SYNTHESIS BY MECHANICAL METHODS 9 |0 |0 |9

Introduction: Definition, classification of nanomateriaBtructure of nanomaterials Effect of nanoscale dimensions
various properties Structural, thermal, chemical, mechanicalagnetic, optical and electronic properties. Compar
nanomaterials with conventional materials. Synthesis: Basic appreadpeslown and bottom up approachesrious
methods for producing nanomaterials. Solid State (Mechanical metieshanical Alloying (MA) and Mechaniciilling
(MM) - Severe Plastideformationi ECAP,HPT, ARB.

UNIT I SYNTHESISBY PHYSICAL & CHEMICAL METHODS 9 |0 |0 |9

Top down approach, Nanolithograptgottom up approach:Chemicatethods:CVDi Steps and reactioriavolved for
various types of CVD, Sajel method and eprecipitation techniques. Physical methods: PMBvaporation, Sputtering &
Laserablation.Consolidation ohanomaterialsProblemsShockwaveconsolidationsSparkplasmasintering

UNIT 1l CHARACTERIZATION OF NANOMATERIALS 9 [0 |0 |9

Application of X-ray diffraction in nanomaterialcharacterization.ScanningElectron Microscope (SEM), Transmission
Electron Microscope (TEM), Atomic Force Microscope, Field lon Microscoggonstruction, working principle, differel
modesof operationand applicationin hanomaterialkcharacterizationNano indentationtechnique.Introductionto 3D Atom
ProbeTomography.

9 [0 (0 |9

UNIT IV [APPLICATIONS OF NANOMATERIALS -1

Nanc-electronics,Micro and Nano Electromechanicabystems,nanosensorsklectrical and optical applications.Quantun
dots:Fabricationandapplications. Nanofluidand theirapplications.

UNIT V APPLICATIONS OF NANOMATERIALS - I 9 [0 |0 |9

Energyapplications:energystoragedevices,fuel cells, solar cells, Biomedical applications.Structuralapplications.Carbol
nanotubesTypes, structuresynthesisand applications. Health amdhvironmentalssuegelatedto nanomaterials.

Total (45L) = 45Hours

Text Books:
1 B.SMurthy ,P.Shankar, Baldevrdl.BRath,JamesMurday Textbooknanosciencand nanotechnology,
" | University press(India)PwLtd, Hyderabad®012
> Dieter vollath, Nanomaterials : An introduction to Synthesis, Properties and applications, Second
" | edition, Wileyi VCH verlagGmbhé& co,Germany2013
ReferenceBooks:

1 Pradeef,” Nano: TheessentialsTataMcGrawHill PublishingCompanyLimited, New
" | Delhi,2007

2. BharathBhushanSpringerHandbookof NanotechnologySpringeri Verlag,New York, 2004.

3 CharlesP.Pooleand Frankl Owens|ntroductionto NanotechnologyJohnWiley andSonslinc, NewYork,
© | 2003.




Course Outcomes: Bl oombés T
Upon completion othis course, the students will be able to: Mapped
co1 Discussvarioussynthesi®f nanomateria usingmechanical methods. L2: Understanding
co?2 Describevarious synthesis afanomateria physical and chemicahethods | | 2: Understanding
Cco3 Demonstratehe variousnanomaterialcharacterizatiortechniquessuchas | | 3. Applying
AFM, XRD, SEMandTEM.
lllustrate the electronic and optical applications of nonmateriad in _ .
co4 electronics. L3: Applying
CcO5 Demonstratethe applicationsof nano materialsn energystoragedevices| | 3. Applying
andbiomedicalindustries.
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
co1 2 1 1 1 1 1
CO2 1 2 1 1 2
COo3 2 3 1 1 2 1
CO4 1 1 1 1 1 1
CO5 1 2 1 1
Avg. 14/18|10|10|10}(210|10}00|00| OO| OO 00| 20| 24| 20| 10

3/2/1-indicates strength of correlation-(Bigh, 2Medium, : Low)




22MTPEG61 THIN FILMS, COATINGS AND APPLICATIONS Semester| VIII
Category PE | Credit | 3
Physical Metallurgy L T P| TH
Hours/Week
3 0| 0| 3
CourseObijectives:
1. To studythin films, coatingsand applicatiortechniques.
UNIT | INTRODUCTION 9/0 (0|9

Needfor miniaturization,Basicsof thin film, Brief reviewof kinetic theory of adsorptiondesorptionfilm
growth: nucleationand growth kinetics. Vacuumscienceand technology,Vacuum pumps,surface:role of substrate
surface substratecleaning. Epitaxythin film growth control,

UNIT 1I TECHNIQUES OF COATING 9/0 (0|9
Physicalvapor deposition(PVD) processesevaporationithermal and e-beam. Principlesof glow dischargeand various
sputteringprocesses. Fundamentafs<Chemical VapobDeposition(CVD) processes.

UNIT 1 OTHER TECHNIQUES 9/0 (0|9

Pulsed laser deposition (PLD), other techniques:electredeposition, spin Coating, solgel, Langmuir Blodgett (LB)
techniquesSILAR techniqueDoctorbladetechniqueprinting.

UNIT IV HARD COATINGS 910 (0|9
Hard coating: physical, mechanicahnd protective properties,basic thin film thicknessmeasurement,
microstructuratharacterizationf films/coating.

UNIT V APPLICATIONS 910 (0|9

Thin film devices:opto electronicdevices, photaletectorssolar cells.Applications: high hardnessgorrosionresistance
biocompatibilityand hightemperaturestability.

Total (45L) = 45 Hours

Text Books:

1. Milton Ohring,MaterialsScienceof Thin Films, 2nd Edition, AcademidPress2001

2. HartmutFreyandHamid R Khan,Handbookof Thin Film Technology Springer,2016
ReferenceBooks:

1. K. L. Chopra& L. K. Malhotra, Thin film TechnologyandApplication, TataMcGraw-Hill, 1985

2. PeterM. Martin, Handbookof DepositionTechnologies foFilms and Coatingsklsevier, 1994

3. SamZhang,Nanostructured hin Films andCoating, CRCPress2010
Course Outcomes: Bl oomdéds T
Upon completion of this course, the students will be able to: Mapped
CO1|:| Explainthebasicsof adsorptiondesorptiorandthe needof vacuum. L2: Understanding
CcO2 (IZ:)Oeast(i:rqlgsthepr|n0|ples,processandadvantagesf different techniques of L2: Understanding
CO3| : | Listoutvarioushardcoatingtechniques. L2: Understanding
CO4 | : | Discuss the hard coatings. L2: Understanding
CO5 | : | Identify thin film devicesandapplicationsof it. L3: Applying




COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 1 2 1 1 1

CO2 2 1 1 1 1

CO3 1 2 1 1 2 1

CoO4 1 1

CO5 1 1 1 1 1

Avg. 12|15}1010|10(10|10(00| 00| OO| OO| 0O}| 20| 25| 10| OO

3/2/T-indicates strength of correlation-igh, 2Medium, t Low)




MODELING AND SIMULATION IN MATERIAL
22MTPEG2 PROCESSES Semester | VIII
PE | Credit 3
. . . . . . t
Casting Engineering, Welding Engineering Category
L| T|P| TH
Hours/Week 317010 3
CourseObijectives:
1. To studythe softwaresfor modelingdifferentprocesses.
UNIT | INTRODUCTION 910 |09

Introductionto modeling simulationmodelsandCasting processnodelingof heattransfer, direcheat conductiomodeling
one-dimensionaandmultidimensionainversemodeling fluid flow andheattransfermodel.

UNIT Il CASTING MODELING 910 |0 |9

Thermodynamic®f solidification, metal/moldinterfacial heattransfer,deformationand stressesn castingsthermo
mechanicalmodeling in casting, determinationof heat transfer coefficient and air gap width in permanentmoulg
castingsgcontinuouscastingandDC castingprocess.

910 |0 |9

UNIT 1l WELDING AND HEAT TREATMENT SIMULATION

Welding processweld heat-sourcemodels,thermalanalysiswith-microstructure transientfluid flow, residualstresse
welds,Heattreatmentmetalquenchantinterfacialheattransfer diffusion model,microstructure modetarburization
model,quenchcracksimulation,creepsimulation.

UNIT IV MODEL ING 910 |0 |9

Modeling of rolling, forming and extrusionprocessesArtificial NeuralNetworksin materialsprocessingPhasefield
modelingandMonte-Carlosimulations.

UNIT V SOFTWARES 910 |09

Introductionto commerciallyavailablesoftwares Solid Cast,Flow Cast,OptiCast,DeformHT, ProCastMagmaSoft,
Designof experimentsandfactorial designs.

Total (45L) = 45 Hours

Text Books:

1. | Modding in Welding, Hot PowderForming and Casting(Eds. L. Karlsson),ASM, MaterialsPark,OH
1997.

Szekely,J.Evans,J.E .andBrimacombe J.K., The Mathematicabind PhysicalModeling of PrimaryMeta

2. processingperationsWiley, 1988.

ReferenceBooks:

1. NumericalRecipesTheArt of Scientific Computing,CambridgeJniv. PressN.Y., 1988.

2 D.R.PoirierandG.H. Geiger:TransportPhenomena MaterialsProcessingT MS, warrendald 994.

3 R.I. L. Guthrie:Engineeringn Procesdetallurgy, Oxford SciencePublicationg1989)




Course Outcomes:

Upon completion of this course, the students will be able to:

Bl

oomods
Mapped

T

CO1 Explainthe basicsof modeling L2: Understanding
Ccoz2 Describethe principlesin castingmodeling L2: Understanding
Cco3 Compare theveldingandheattreatmensimulation. L3: Applying
Cco4 Interpret the principles iModeling L3: Applying
CO5 Identify softwaresor modeling L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8| PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3| PSO4
Cco1 2 2 1 1 1 1
CO2 2 1 1 1 1 1
CO3 1 2 1 1 1 1 1
CO4 2 1 1 1 1 1
CO5 1 1 1 1 1
Avg. 16| 14|10|10|210|210|10] 00|00 00 0.0 0.0 1.0 0.0 1.0 1.0

3/2/1-indicates strength of correlation-(Bigh, 2Medium, : Low)




22MTPEG3 POWDER METALLURGY Semester | VIII

Category PE| Credit 3
Metal forming LIT!l P!l TH
Hours/Week ol o 3

CourseObijectives:
1 To introducethe importanceo f non-conventionalprocessingroutesfor different materialsand its importance

foradvancednaterialsmanufacturing.

UNIT | CHARACTERISTICS AND TESTING OF METAL POWDERS 9 0O (0 |9

Sampling, chemicakomposition purity, surface contamination etc. Particle size and its measurement, Principg
procedure of sieve analysis, microscopic analysis: sedimentation, elutriation, permeability. Adsorption meth
resistivity methods:particle shapeclassificationsmicrostructure.Specific surfacearea.Apparentand tap density. Green
density,greenstrength sinteredcompactensity porosityandshrinkage

9 0O (0 |9

UNIT I POWDER MANUFACTURE AND CONDITIONING

Mechanical methods Machine millng, ball milling, atomization, fotting Chemical methods Condensation, thermg
decomposition, carbonyinethods Reduction by gabkydride, dehydride process, electro deposition, precipitation f
aqueoussolution and fused salts, hydrometallurgical mettimlvderConditioning,Heattreatmentplendingand mixing.

UNIT I POWDER COMPACTION 9 0O (0 |9

PressuréessCompaction: sligcasting andlurry casting. Pressure compactitubrication, single endeanddoubleended
compactionCold isostaticcompactionpowderrolling, extrusion,and explosiveeompaction.

UNIT IV SINTERING 9 0O (0 |9

Stage of sintering, property changes, mechanisms of sintering, liquid phase sintering and infiltration, activated siot
pressing andHot Isostatic Pressingijacuum sinteringsintering furnaces andintering atmospherdinishing operationsi
sizing, coining, repressingnd heatreatment.

UNIT V POWDER METALLURGY APPLICATIONS 9 0O (0 |9

Advantages and disadvantages of P/M, Major applications in aerospace. Nuclear and automobile industries
Materialstypes, self lubricatiomnd other types, methods of production, properties, applications. Sintered Rviatienals
clutchesbrakelinings, Tool Materials cementedtarbidespxide ceramicsCermets Dispersionstrengthenedhaterials

Total (45L) = 45 Hours

Text Books:

1. Sinha..A.K.,PowdemMetallurgy, DhanpatRai&Sons.New Delhi, 2001.

2. | SandsR L. andShakespear€.R.PowderMetallurgy, GeorgeNewnesLtd. London,1966.

ReferenceBooks:

1. | ASM HandbookVol. 7, PowderMetallurgy,MetalsPark,Ohio, USA, 1990.

2. AnimeshBose. Advancesn ParticulateMaterials,Butterworth- HeinemannNew Delhi, 1995.

3. Kempton.H Roll., Powdemetallurgy,MetallurgicalSocietyof AMIE, 1988.

4 Ramakrishnan.PRowderMetallurgy Opportunitiesor Engineeringndustries Oxford andIBH
' PublishingCo.,

Pvt. Ltd, New Delhi, 1987.

5. ErhardKlar, PowderMetallurgy Applications,AdvantagesndLimitations, AmericanSocietyfor Metals,
1983.




P. C. Angelo, R.Subramanig@owder metallurgy, Science, Tehampt and applications.2009

Course Outcomes:

Bl oomoés

T

Upon completion of this course, the students will be able to: Mapped

co1 |- Describethebasiccharactestics and testing gbowder. L2: Understanding

co2 Examine thevariouspowdergmaterials)asedon theengineering L3: Applying
applications

CcCo3 Interprd the processingoutesfor variouspowders(materials)yand L3: Applying
associatetechnology

CO4 Discuss the modermtay processingoutesanddifferert types of sintering. | L3: Applying

CO5 Find out the advantages, disadvantages and applications of powder | | 3. Applying

metallurgy products.

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 2 1 1 1 1 1

COo2 1 1 2 1 1 1 2

COo3 1 2 1 1 1

Co4 2 1 1 1 1 2

CO5 3 1 1 1 1 1

Avg. 18|12|15|10|10|10| 10| 00| 00| 0.0 0.0 0.0 1.0 1.4 0.0 0.0

3/2/1-indicates strength of correlation-(Bigh, 2Medium, * Low)




22MTPEG4 SPECIAL CASTING TECHNOLOGY Semester | VI

Category PE| Credit 3
Casting Engineering Ll 1 lplTH

Hours/Week 3 0 0 3
CourseObijectives
Knowledgeon using economicaldesignto give betterquality castingsto developcomponent®f intricateshape
1. anddesignby properlyselectingthe mouldingand castindechniques
UNIT | SHELL MOULDING 9 0O [0 |9

Various Special Casting Technigu8hkell Moulding Machines, Pattern Equipment, Sands, Resins and other Ma
usedfor ShellMoulding, applicationof ShellMoulding, advantagesf ShellMoulding over otherMethodsofMoulding.

UNIT 1 CENTRIFUGAL CASTING 9 |0 |0 |9

Typesof CentrifugalCastingProcessesalculationof Mould Rotary SpeedsTechniquesequipmentand Production
Processesdvantageandlimitationsof Centrifugal Casting/ethods.

UNIT 1l INVESTMENT CASTING 9 |0 |0 |9

Introduction, PatterandMould Materialsused, TechniquesndProductionof InvestmenMoulds, ShawProcesskull
Mould Process, applicatiomnd InvestmenCastingProcess.

UNIT IV DIE CASTING 9 |0 |0 |9

Die Casting Machines Gravity and Pressure Qassting, Cold and Hot Chamber Operation and Details, Die Mate
Metals Cast by Die Casting Method, Casting of Aluminium, Magnesium and Zinc Alloys. Compo, Rheo and
ProcessedAdvantage®f Die Casting

UNIT V ORGANIC AND OTHER PROCESSES 9 |0 |0 |9

Cold Box, Hot Box and No Bake Processedluid SandProcessyV ProcessGraphiteMoulding ProcessMagnetic
Moulding, ImpulseMoulding, HighPressure Mouldingyletal InjectionMoulding.

Total (45L) = 45 Hours

Text Books:

1. |Beeley,P.R.,FoundryTechnologyButterworthsL.ondon,1982.

2. |CleggA.J.,PrecisionCastingProcessefergamorPressl.ondon,1991.

ReferenceBooks:
1 Heine,LoperandRosenthalPrinciplesof Metal CastingTataMcGrawHill PublishingCo.,Ltd., New
" |Delhi,1995.
2. | Dumond,T.C., ShellMouldingandShellMouldedCastingsReinholdPublishingCorporationnc.,
1984.

3. |Doehler,E.H.,Die Casting, McGrawHill Book Co,NewYork, 1991.

Bl oomb
Taxonomy
Mapped

Course Outcomes:
Upon completion of this course, the students wilabke to:




CO1 Describethe shellmouldingprocesoverthe conventionaprocessesf casting.| L2: Understanding
COZ | : | Interpret theprocedurdor centrifugalcastingof pipesandotherhollow shafts. | L3: Applying
cO3 Discuss the investment casting method with different prosdsseShaw, full | | 2. ynderstanding
mould process anthentiontheir applications.
CcO4 Namethe moderndie castingmethod typesanddifferentoperationgperformed| | 3: Applying
in thechamber.
CO5 _D_esc_rlbetheorganlcproces_semathnpeusedto castmetalsllke metal L3: Applying
injectionmoulding,magnetic mouldingmpulsemoulding.
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3| PSO4
co1 2 2 1 1 1
CO2 1 2 1 1 2
Cco3 2 1 1 1 1 2
CO4 1 1 1 1 1
CO5 1 1 1 1
Avg. 14|15|10|10|10| 10| 10| 00| 00| OO | OO | OO | 124 | 10| 00| 00

3/2/1-indicates strength of correlation-(Bigh, 2Medium, : Low)




22MTPEGS SECONDARY STEEL MAKING Semester |VIII
Steel making Metallurgical thermodynamics and kinetics, Ll TIP| TH
Transport Phenomena Hours/Week 010 3
CourseObjectives:
1 To becomefamiliar with awide arrayof makingspecialsteelsby variousprocessanlearnaboutimpuritiespresen
‘ in it
UNIT | THERMODYNAMICS AND KINETICS OF DEOXIDATION 910 019
Oxygenin molten steel, Typesof Deoxidation,Complex Deoxidisers,Kinetics of removal of Deoxidationproducts,
Deoxidationon Industrial Scale.
UNIT Il METALLURGICAL PRINCIPLES IN SECONDARY STEEL MAKING |9 | O 019

Thermodynamicof reactionsduring degassingFluid flow and mixing in ladle, Kinetics and masstransfer, Ladle

injectionmetallurgy.

UNIT [l LADLE FURNACES AND SECONDARY STEEL MAKING 910 019
Introduction, Processvariables, Stirring, Synthetic slag, Purging, Vacuum treatmentsinjection metallurgy, Ladle
furnaces.

UNIT IV INCLUSIONS IN STEEL 910 019
Influenceof inclusions on mechanicalproperties,ldentification of inclusions, Origin of nornrmetallic inclusions,
Inclusioncontrol.

UNIT V CONTINUOUS CASTING AND SEGREGATION 910 019

Solidification rate in ingot, Heat transferin continuouscasting, Segregatiorof solutesin plane front solidification,
Dendritic solidification, Morphologyof killed steelingots, Defectsn continuouscast products, Developmentsin

continuouscasting

Total (45L) = 45 Hours

Text Books:

1. | AhindraGhosh Principlesof Secondaryrocessingnd Castingf liquid steel,Oxford & IBH Publishers,

1991.

2. | AhindraGhosh,SecondargteelmakingPrinciplesand applicationsCRCPressUSA, 2001.

ReferenceBooks:

1991

ChatterjeA andGovindarajars, Monographon Continuouscastingat TATA Steel,Jamshedpur,

2. David H Wekelin, TheMaking, ShapingandTreatingof Steel AISE Steel Foundatior, 999

3 Chow, C., et al., High speedcontinuouscastingof steelbillets Partl andPart2, Iron making &

Steelmakingyol.29, pp. 5369, 2002

Course Outcomes:

Bl o oTadosomy

Upon completion of this course, the students will be able to: Mapped

CO1|: | Discusghethermodynamicandkineticsof de-oxidation L2: Understanding

co2 | - | Explainthebasicmetallurgicalprinciplesthatgovernthe procesf secondary | »- Understanding
steel making

CO3 | : | Interpretthemetallurgicalprocesssin primarysteelmaking L3: Applying




CoO4 Distinguishthe modificatiorof steel propertieasingsteelinclusions. L3: Applying
CO5 Explain theproces;of contlr)uous:astlngm steeland discuss theommon L2: Understanding
defects andemediesn casting

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 2 2 1 1 1

COo2 1 2 1 1 1 2

COo3 2 2 1 1 1 1

CO4 1 2 1 1 1

CO5 1 1 1 1

Avg. 14}18|10|10|10|10|10| 00| 00| 00 0.0 0.0 1.3 1.0 0.0 0.0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)




22MTPEG66 SURFACE ENGINEERING Semester VIilI
PREREQUISITES: Category PE| Credit| 3
Engineering chemistry andCorrosion Engineering. Hours/Week L T P| TH

3 o 0 3
CourseObijectives:
1. Analyzethe variousonceptf surfaceengineeringandcomprehendhe designdifficulties
UNIT | TRIBOLOGY AND PLATING PROCESSES ERERERE

Introductionto tribology, Wear: Typesof wearadhesiveabrasive pxidative, corrosive erosiveandtrotting wear,roles of
friction and lubrication and wear testing. Plating Processes: fundamentals of electro deposition, plaidkegl,0
chromium, tin and copper, pulsed platilydrogen embrittlement, plating adhesion, electroless platiegtrochemical
conversiorcoating,selectiveplatingfor repair, platingoropertieshard anodizing.

UNIT I HARD FACING PROCESSES 910 |0 |9

SMAW,GTAW, GMAW, FCAW, SAW, PAW, Oxy-AcetyleneWelding,Furnace fusingThermat spray flamespray
processe$lVOF, Detonationgunandjet kote processesardfacingconsumables.

UNIT 1Ii [ SPECIAL DIFFUSION PROCESSES (9 Jo o |9
Principleof diffusion processe®oriding, Aluminising, Siliconzing, ChromisingSelectionof diffusion
ProcesseCharacteristics of diffused layamicro structure and micro hardness evaluapiooperties and
applications.

UNIT IV | THIN FILM COATINGS |9 [o |0 ]9
Physicalvapourdepositionprocessed hermalevaporatiorsputtercoatinglon plating Chemicalvapour
deposition reactivesputteringTiC, TiN, Alumina, CBN,DiamondandDLC coatings.Structure propertiesandapplications

UNIT V \ HIGH ENERGY MODIFICATION AND SPECIAL PROCESSES 9 \ 0 ]0 \ 9
Electronbeamhardeningglazing,Laserbeamhardeningglazingion implantation,Composite surface created by laser al
Electron beam. Surface cements, Wear tiles, Electro spark depdsited¢arbidecloth, thermal/chemicalCeramic
coatingsgcentrifugalcastwearcoatings WearsleevesandWear plates.

Total (45L) = 45 Hours

Text Books:
1. | ChattopadhyafR., SurfaceWear:Analysis, TreatmentPreventionASM International USA,
2001

2. | KennethG. Budinski,Surface Engineerinfpr WearResistance?renticeHall, EnglewoodCliff, 1990.

ReferenceBooks:
1. | ASM MetalsHandbookYol 5: SurfaceEngineering ASM International Ohio, 1994.

2. | ErnestRabinowicz FrictionandWearof Materials,2nded.,JohnWiley & Sons,NY, 1995.

3. | DavisJ.R.,SurfaceEngineeringor CorrosionandWearresistance, ASNhternational 2001.

Course Outcomes: Bl oombés T
Upon completion of this course, the students will be able to: Mapped
lllustratetheinfluenceof thetribological characteristicandexplain
co1 ) .
the mderial properiesby the platingprocesss
CO2 | : | Explainthevarious hardacingprocesses. L3: Applying

co3 Il ustrate thesurfacepropertieswith diffusion of foreignatomsinto the
outersurfaceof the material suchsboriding,aluminizing, etc

L2: Understanding

L2: Understanding




Describethevariousvapourdepositionprocessesf different material®n . .
co4 the surfaceof nativematerials. L2: Understanding
Describe the Modern processes and high energy processes like elect| . .. .
CO5 beam hardening, laser be&ardening. L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Co1 1 1 1 1 1 1

COo2 3 1 1 2 1 1 1 1
CO3 2 2 1 1 1 1 2

CoO4 2 1 1 1 1

CO5 1 2 1 1 1

Avg. 1814|1013 |10|10| 10| 00| 00| 00 0.0 1.0 1.0 1.5 1.0 1.0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)




OPEN ELECTIVE COURSES



22MAOEO1 SAMPLING THEORY

PREREQUISTIES CATEGORY L|T|P|C

Basic 12" level knowledge of Probability, Statistics, Matrices, ODE and PDE BS 3|/0]0] 3

Course Obijectives:

1. | To gain the knowledge of tests of significance for large and small samples.

2. | To find the numericasolution of linear, nofinear equations and to obtain the knowledge about fitting of curve
the method of least squares.

3. | To obtain the knowledge about numerical interpolation, differentiation and integration.

4. | To acquire the knowledge abautmerical solutions to first order ordinary differential equations using single ste
multi-step methods.

5. | To gain the knowledge about numerical solutions to second order partial differential equations by using exf
implicit methods.

UNITI | SAMPLING THEORY |9 Jo [o |9

Test of significance: Large Sample tests for Single proportion, difference of proportions, single mean and diffe
means Small Sample test for single mean, difference of means, test for ratio of vari&@tuesquare test for goodness of
and independence of attributes.

UNIT Il | SOLUTION OF EQUATIONS |9 Jo [o |9

Solutions of nonlinear equations by Newton Raphson Me8waldtions of linear system of equations by Gauss Elimina
Gauss Jacobi an@auss Seidel methods, Curve fitting by the Method of Least Squdf#sng of straight lines, secon
degree parabolas.

INTERPOLATION, NUMERICAL DIFFERENTIATION AND
UNIT I INTEGRATION 9 101019
I nterpolation using N e wfbrmuladIsn tFeorrpwoal radt i amd wB & &k wianredq U
di fference and -NagpewmngebsDfbfemuénati ati on and | nteghr
Simpsondéds 3/8 rule.
UNIT IV | NUMERICAL SOLUTION FOR ORDINARY DIFFERENTIAL 9 1o lo |9
EQUATIONS

Ordinary differential equations: Taylor series methBdu | er and modi f-RendeKuiEanhethad fsfounth
order for solving first order differentiaMi | ne6s and Adogeutdranetipodse di ct or

UNITV [NUMERICAL ~ SOLUTION ~FOR PARTIAL DIFFERENTIAL [ [, [o g
EQUATION S

Partial differential equations: Finite difference solutiontwb-dimensional Laplace and Poisson equatidngplicit and
Explicit methods for one dimensional heat equation (Bender Schmidt and-Biemdson methods) Finite difference
explicit method for wave equation.

Total (45 L + 0T) = 45 Periods

Text Books:

1. Veerarajan T, iProbability and "HEditod datm MeGrawcHdl Educatol
Pvt. Ltd., New Delhi, 2016.

2. Kandasamy. P, Thilagavathy. K, Gunavathi. K, #ANumer




Gupta, S.C. and Kapoor, V. K., f/FKhandlandSomstNew Belhip f M
11" Edition, 2014.
Reference Books:

1. Freund John, E. and Miller I r wi nhEditR Prentce Hallndia (P)yLtd
2010.

2. Ger al d, C. and Wheatl ey, P. O., AAppl i ed Numé
Delhi, 2002.

3. M. K. Ve n k aunserical Methods infBcience and Engineedjrig' Edition, NationalPublishing Company|
2000.

4, Jain M. K, l yengar K & Jain R. K., ANumeri cal Me t
International (P) Ltd, Publishers, 2003.

5. Mani sh Goyal, ANumeri cal Me t b g dFtEditiam ldaxmBRublicatioast () ttdy |
2009.

Course Outcomes: Bl oombés Tag
Upon completlon of this course, the students will be able to: Mapped
Cco1 Learn about the concept of sampling theory and testing of hypotheses. L2: Understanding
Find the numerical solution of equations and fitting the curves by Least S| L2: Understanding
co2 Method.
Appreciate the numerical techniques of interpolation in various intervals and| L3: Applying
COo3 the numerical techniques oflifferentiation and integration for engineerin
problems.
CO4 Solve the initial value problems for ordinatifferential equations. L3: Applying
Find the numerical solution of the partial differential equation by using the R i
CO5 . L2: Understanding
difference method.

COURSE ARTICULATION MATRIX

%%SS/ PO1|PO2 | PO3 |PO4| PO5 | PO6 | PO7 | PO8 | PO9 |PO10/PO11 PO12|PSO1 PSO2| PSO3

COo1 3 2 2 2

CO2 3 2 2 2

CO3 3 2 2 2

Cco4 3 2 2 2

CO5 3 2 2 2

Avg 3 2 - 2 - - - - - - - - 2 - -
3/2/1-indicates strength of correlation-(Bigh, 22Medium, 1 Low)




22MAQOEO02 NUMERICAL METHODS

PREREQUISTIES CATEGORY
Basic 12" level knowledge of solution of equations, differentiation, integrat BS olols
ODE and PDE.

Course Objectives:

1. | To familiarize the numerical solution of the linear system of equations.

2. | To understand the concept of interpolation apdroximation.

3. | To obtain the knowledge about numerical differentiation, integration.

To familiarize the students on solving first order ordinary differential equations using single step arstep

4. methods

5. | To enable them to sohmundary value problems associated with engineering applications using numerical m

UNITI | SOLUTION OF EQUATIONS |9 [o |0 |9

Solutions of nonlinear equations by Newton Raphson Me8uldtions of linear system of equations by Gédtigmination,
Gauss Jordan, Gauss Jacobi and Gauss Seidel Methods.

UNIT Il | INTERPOLATION AND APPROXIMATION |9 [o |0 |9

Interpolation with Equal Intervalde wt onds For war d and-UBequalkneevalsde witna red s
difference formula and Lagrangian Polynomials.

UNIT Il | NUMERICAL DIFFERENTIATION AND INTEGRATION |9 [o |0 |9

Newt ondés FRackwaadr Differencesl to compute derivatvBspezoidal ruleSi mpsondés 1/ 3 r
rule7’ Two- and threepoint Gaussian quadrature formulas.

UNIT IV | INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL 9 lolo |9
EQUATIONS

Solving first ordetODE T Single step method: Taylor series metiieder and modified Euler Methelourth order Runge

Kutta methodMu | t i st ep met hod: Mil nebds and Adamdés predict

UNITV | BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL 9 lolo |9
DIFFERENTIAL EQUATION S

Finite difference solution of second order ordinary differential equatdmite difference solutions of ordimensional hea
equation by explicit and implicit metho@ne dimensional wave equation atwlo-dimensional Laplace and Poiss
equations.

Total (45 L +0T) = 45Periods

Text Books:
1. Veerarajan. T and Ramachandr an, ANUmer Tatad MMeGmh
Delhi, 2006

2. Kandasamy.PThi | agavathy. K, Gunavathi.K, fANumerical M

Reference Books:

1. Geral d, C. F. and Wheatl ey, P.O.,0 Applied Num

Delhi, 2002.

2. M.K. Ve n k at aNumeniaahMethdds in Science and Engineedjr& Edition, National Publishing Company
2000.

3. Jain M. K. lyengar, K & Jain R. K., ANumerical M ¢
International (P) LtdPublishers, 2003.

4. Mani sh Goyal, ANumeri cal Me t h o d $Edidom,d ax@itPabticatiens (Pk Lad

2009.




Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomb6s Ta
Mapped

L2: Understanding

co1 Obtain the numerical solutions of linear and nonlinear equations.

co2 Acquired the techniques of interpolation and approximations. L2: Understanding
co3 Familiarize with numerical differentiation and integration. L2: Understanding
co4 Solve the initial value problems for ordinary differential equations. L3: Applying

CcO5 Acquire the techniques of solving Boundary value problems. L2: Understanding

COURSE ARTICULATION MATRIX

%%SS/ PO1|PO2 | PO3 |[PO4| PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11| PO12|PSO1| PSO2| PSO3
col | 3 | 2 2 2

co2 | 3 | 2 2 2

co3 | 3 | 2 2 2

coa | 3 | 2 2 2

cos | 3 | 2 2 2

Avg | 3 | 2 | - 2 | - - - - ; - - ; 2 ) )

3/2/1-indicates strength of correlation-(igh, 22Medium, * Low)




22MAQOEOQ03 PROBABILITY AND QUEUING THEORY

PREREQUISTIES CATEGORY L] T|P]|C
Basic 12" level knowledge of Probability and Statistics. BS 310103

Course Obijectives:

To understand the basic conceptsoogdimensional random variables and to introduce some standard distrib

L applicable to engineering which can describe reaplifenomenon.

2. | Tounderstand the concept of twdmensional random variables, Correlatamd linear regression

To provide necessary basic concepts in random processes for applications such as random signals, linear
communication engineering.

4. | To understand the concept of queueing models and apply in engineering.

5. | To understand the significance of advanced queueing maddlsievelop probabilistic models which can be use
several areas of science ajineering

UNITI | RANDOM VARIABLES 9 Jo [o |9

Discrete and continuous random variablesMomentsi Moment generating functions Binomial, Poisson, Uniform
Exponential and Normal distributions.

UNIT Il | TWO - DIMENSIONAL RANDOM VARIABLES 9 Jo [o |9

Joint distributions Marginal and conditional distributiorisCovarianceé Correlation and linear regression ransformation
of random variables .

UNIT Il [ RANDOM PROCESSES |9 o Jo |9

Classificationi Stationary process Markov process Poissonprocessi Discrete parameter Markov chainChapman
Kolmogorov equations .

UNIT IV | QUEUEING MODELS 9 Jo [0 |9

Markovian queues$ Birth and death processesSingle and multiple server queueing modelsi t t | e 6-Quelies with
finite waitingrooms.

UNITV | ADVANCED QUEUEING MODELS (9 [o [0 |9

Finite source models M/G/1 queuei Pollaczek Khinchin formula M/D/1 and MO /1 as special case Series queues
Open Jackson networks.

Total (45 L +0T) = 45Periods

Text Books:

1. Gr os s, D., Shortl e, J. F, Thompson, J.M and Har j
Edition, 2014.

2. Il be, O.C., AFundamentals of Applied Probability

Reference Books:

1. Hwe i Hs u, ASchaumés Outline of Theory and Probl e
Tata McGraw Hill Edition, New Delhi, 2004.

2. Taha, H. A., @ Op & Ediion| Rearsen IRl Edicatios $etvices, Delhi, 2016.

3. Trivedi, K. S., AProbability and Statistics wi t
2" Edition, John Wiley and Sons, 2002.

4. Yat es, R. D. and Goodman. D. J ., MiERitiom, Wady ilndia Pw. Ltc,

Bangalore, 2012.




Course Outcomes:

Upon completion of this course, the students will be able to:

Bl oombés Ta

Mapped

Understand the fundamental knowledge of the standard distributions whic

L2: Understanding

Cco1 . :
describe real life phenomenon.

co2 Understand theconcepts of twalimensional random variable€orrelationand | L2: Understanding
linear regression

CO3 Apply the concept of random processes in engineering disciplines. L3: Applying

CoO4 Acquire skills in analysing queueing models. L2: Understanding
Understand and characterize phenomewbich evolve with respect to time in ,

CO5 L2: Understanding

probabilistic manner.

COURSE ARTICULATION MATRIX

(I:D%SS/ PO1|PO2 | PO3 |[PO4| PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11| PO12|PSO1| PSO2| PSO3
col | 3 | 2 2 2

co2 | 3 | 2 2 2

co3 | 3 | 2 2 2

coa | 3 | 2 2 2

cos | 3 | 2 2 2

Avg | 3 | 2 | - 2 | - - - - ; - - ; 2 ) )

3/2/1-indicates strength of correlation-(igh, 22Medium, * Low)




22CEOEO1 ENVIRONMENTAL MANAGEMENT Semester Vi

PREREQUISITES Category OE | Credit 3

L T P | TH

NIL Hours/Week
3 0 0 3

CourseLearning Objectives

1 | To study the variable natures of our environmental resources and to understand their importance associate
societic life.

N

To study the variable categories of pollutants and their controlling measures

3 | To impart an understanding of systems approach to Environmental Management as per 1SO 14000 and {
the management plan using gis tools

4 | To impart skills for environmental performance in terms of legal compliance, pollution prevention and cg

improvement.
5 | To impart skills for managing the usage of our natural resources without disrupting balance and stability of th
system.
Unit | ENVIRONMENTAL RESOURCES 9 0 0 9

Non-renewable resourcédineral use and exploitation; fossil fuels. Renewable resources: Water ressuppds demand
damsbenefits and problems; Soil and Land resourc®sucture, formation, erosion, conservation of soil, agricult
practices, land use,degradation and desertification; Fishdriesxd and marine fisheries, aquaculture, overharves
Forest resourcesTimber, Medicinal plants, fuehood, deforestation, forest manageméaviatnagement of renewable ali
nonrenewable resources; Sustditeause

Unit Il ENVIRONMENTAL POLLUTION 9 1 0] 0|09

Definition of pollution and pollutants; types of pollutigir, Water ,Soil, Noise, thermal, nuclear; causes of pollut
effects of pollution and control measures; Liquid and Solid waste management, nuclear holocausts. Case studi
industry, fly ash, thermal stations, nuclear power plants

9 0 0 9

Unit 111 ENVIRONMENTAL MANAGEMENT SYSTEM

Environmental Management Systems; 1SO14000 series; Environmental auditing: Environmental Impact Assessn
cycle assessment; Human health siskessment. Management plans using GIS and RS tools

Unit IV ENVIRONMENTAL LAW AND POLICY 9 0 0 9

Environmental Law and Policly Objectives; Polluter pays principle, Precautionary principle; The Water and Air Actg
amendments; Th&nvironment (Protection) Act (EPA) 1986; National Green Tribunal Act, 2010; National Enviror
Policy; Principles of International Law and International treaties.

ENERGY-ENVIRONMENT AND SUSTAINABLE

DEVELOPMENT 9 0 0 9

UnitV

Energy andEnvironment: Energy sourcéds overview of resources and reserves; Renewable andemewable energ
sources; Energinvironment nexus Sustainable Development: Definition and concepts of sustainable devel
Sustainable development goals; Hurdles to sustainability; Environment and economics.

Total= 45 Periods

Text Books:

1 | ANatural Resources Conser v aWDRUBLICATIONS/PHYIgLEDnent o0

2 | AEnvironment al Pollution A by N. MANI VASAKAM, 2021

ISO 14001/14004: Environmental management systeRequirements and Guidelinds International

Organisation for Standardisation, 2004.

4 | Fundamental Concepts in Environmental Studies by Dr.D.D Mishra




Reference Books:

| SO 19011: 2002, fiiGui delines for and/ or

Standards, New Delhi, 2002.

guality

Paul LBi shop APol lution Pr eve n4il intematidghal, Bostom2000.t a | s

Environmental Management Systems: An Implementation Guide for Small and M&diech Organizations, Secof
Edition, NSF International, Ann Arbor, Michigan, January 2001

Christopher Shel don and Mar k Yoxon, fiifb e 6§ € pl Ibiyn gs

Earthscan Publications Ltd, London, 1999.

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
CO1 | Understand the importance of variable natural resources Understand
Understand the necessity of environmental management that will be caused by projects or
co2 | . . Understand
industries.
CO3 | Develop, Implement, maintain and Audit Environmental Management systems for Organizé Lj;?/:jgatzd
CO4 | Gain theKnowledge about the legal requirements of Environmental management and auditf Remembering
CO5 | Understand ecfriendly business in order to achieve sustainable development Understand
COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 B 1 2 - - 3 1 1 1 - 1 3 3 - 2
CO2 - 1 3 - - 3 1 1 1 - 1 3 3 - 2
coO3 1 1 1 2 2 3 1 - 2 2 3 2 3 - 3
CO4 - 1 1 - - 3 1 1 2 2 1 2 1 - 2
CcO5 1 1 3 2 1 3 3 . 2 - 3 3 3 - 2

Avg 1 1 2 2 06| 3 14| 0.6 1.6 2 1.8 2.6 2.6 - 2.2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




22CEOEO02 DISASTER MITIGATION AND MANAGEMENT Semester Vi

PREREQUISITES Category OE Credit 3

L T P | TH
NIL Hours/Week

Course Learning Objectives

1 To provide students an exposure to disasters, their significance and types

2 To ensure that students begin to understand the relationship between vulnerability disasters, disaster prev,
risk reduction

3 To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR)

4 To enhance the institutional processes in the country

5 To evaluate the various case studies in disaster management

Unit | INTRODUCTION TO DISASTERS 9 0 0 9

Definition: Disaster, Hazard, Vulnerability, Resilience, RigK3isasters: Types of disastérBarthquake, Landslide, Floo
Drought, Fire etci Classification, Causes, Impacts including social, economic, political, environmental,
psychosocial, eteDifferential impactsin terms of caste, class, gender, age, location, disalBitybal trends | n disaster
urban disasters, pandemics, complex emergencies, Climate etaoge and Don ts during vVva

Unit 11 APPROACHES TO DISASTER RISK REDUCTION (DRR) 9 oo 9

Disaster cyclei Phases, Culture of safety, prevention, mitigation and preparedness community based DRR, S
nonstructural measures, Roles and responsibilitiescommunity, Panchayat Raj Institutions/Urban Local Boc
(PRIs/ULBSs), States, Centre, and other sthslelers Institutional Processes and Framework at State and Central- L
State Disaster Management Authority(SDNIAarly Warning Systerin Advisories from Appropriate Agencies.

_ INTER -RELATIONSHIP BETWEEN DISASTERS AND o
Unit 1l DEVELOPMENT

Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, embankments
in Landuse etc. Climate Change AdaptatiednPCC Scenario and Scenarios in the context of IfidiRelevance of
indigenous knowledge, appropriate technology and local resources.

Unit IV DISASTER RISK MANAGEMENT IN INDIA 9 0 0 9

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, Shelter,\Mastigh
Management, Institutional arrangements (Mitigation, Response and Preparedness, Disaster Management Act iar
Other related policies, plans, programmes and legisldtidtole of GIS and Information Technology Components
Preparedness, Risk Assessment, Response and Recovery Phases ofi ésesster Damage Assessment.

Unit \V DISASTER MANAGEMENT: APPLICATIONS AND CASE 9 0 0 9
STUDIES AND FIELD WORKS

Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability AssessmBoildifigs and Infrastructure: Cag
Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge Assessment, Floods: Fluvial a
Flooding: Case Studies; Forest Fire: Case Studies, Man Made disasters: Case Studies, Space Based Inputs
Mitigation and Management and fieldworks related to disaster management

Total= 45 Periods




Text Books:

1 |/Singhal J. P.

fiDi saster

Ma n a g el®:e9380386427 LS8N 39r893BUBBEU A3 C &

Tushar Bhattacharya, ADi saster Science and Man-a0g
2
1259007367, ISBM.3: 9781259007361]
Reference Books:
1 | Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005
2 | Government of India, National Disaster Management Policy, 2009.
Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
co1 | Differentiate the types of disasters, causes and their impastaronment and society Analyze
co2 | Assess vulnerability and various methods of risk reduction measures as well as mitigation | Understand
Draw the hazard and vulnerability profile of India, Scenarios in the Indian context, Di
COo3 Create
damage assessment and management.
co4 | Use the GIS softwares for disaster risk management in india Evaluate
cos | Gain knowledge on various case studies of disaster management Evaluate
COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 2 1 1 1 1 2 1 1 1 1 1 1 1
CO2 1 1 1 2 1 1 1 1 1 2 1 1 1
CcOo3 2 1 2 2 1 - 1 2 1 2 1 1 1
CO4 1 1 2 1 3 3 2 1 3 2 3 2 2 2 3
CO5 1 2 2 2 2 2 2 1 2 2 2 2 2 2
Avg 14| 12| 16| 16| 16| 1.6 1.4 1 1.8| 14 2 14 14 2 1.6

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




REPAIR AND REHABILITATION OF BUILDING
Semester Vi
22CEOE03 ELEMENTS
PREREQUISITES Category OE Credit 3
L | T[] P |TH
Construction materials and Technology & Concrete Hours/Week
Technology 3 0 0 3

Course Learning Objectives

1 | To get the knowledge on causes of deterioration of structure

To know about the assessment of distressed structures

To get the knowledge on maintenance of building systems

To knowabout the repairing of structures

A | WO N

To gain knowledge about the techniques involved in the demolition procedure

Unit | MAINTENANCE AND REPAIR STRATEGIES 9 0 0 9

Maintenance, repair and rehabilitation, Facts of Maintenance, importandaiofenance various aspects of inspecti
assessment procedure for evaluating a damaged structure, causes of deterioration.

Unit 11 MAINTENANCE OF ELECTRICITY AND DOMESTIC 9 0 0 9
WATER PUMP SYSTEMS

Load rating of lighting devices and usuadusehold appliances, electric supply from street line to building, device
alternate supply during power failure, importance of earth leakage circuit breaker (ELCB), Maintenance of electric g
buildings. General specifications of water pumps, centrifugal pumps, jet pumps and submersible pumps, gener
operation of water pumps. Maintenance of the sump.

Unit 111 MATERIALS AND TECHNIQUES FOR REPAIR 9 0 0 9

Materials for Repair: Special concretes and mortar concrete chemicals construction chemicals Expansive cemert
concrete sulphur infiltrated concrete Ferro cement Fibre reinforced concrete Rust eliminators and polymers coating
foamed concrete dry pack vacuum concrete asphalt sheeting Techniques for Repairs Gunniting, grouting and
Epoxy injection

REPAIRS,REHABILITATION AND RETROFITTING OF

BUILDING SYSTEMS o 0 0 o

Unit IV

Repairs of RC beams and columns damaged by abedsion, repair of rising dampness in walls, repair of effloresc
effect, repair of cracks in concrete structures, repair of rain water, groundwater leakage in buildings.

Unit v DEMOLITION TECHNIQUES 9 [ o] o009

Engineered demolitiotechniques for dilapidated structurease studies

Total= 45 Periods

Text Books:

Varghese P.C., Maintenance Repair Rehabilitation and Minor Works of Buildings, PHI Le

1 pvt.ltd.,NewDelhi,2014

Reference Books:

Santhakumar ARTr ai ni ng Course notes on Damage Assessme

Anna University, July 1992.

2 | Shetty, M.S., Concrete Technoledheory and Practice, S. Chand and company, NewDelhi,1992

RaikarR.N, Learning from failuresdeficiencies in design, construction and seriides&D centre (SDCPL), raika|

bhavan, Bombay,1987




4 | Palaniyappan, N., Estate management, Anna Institute of Management, Chennai, 1992.

5 | Lakshmipathy, M. et al., Lecturetes of workshop on Repairs and Rehabilitation of structure302@ctober 1999.

Course Outcomes: Tixlonoor?]yn
Upon completion of this course, the students will be able to:

Mapped

Carry out the damage assessment and Rapid Viisspéction of a building showing signs

co1l deterioration and thus should be able to detect the possible cause /source of deterioratior Analyse
C0O2 | Know how to Maintain and repair the building systems like electricity, plumbing etc. Remember
co3 tlér;cr:]vr\]/iqhuc;v;/ of the Concrete repair industry equipped with variety of repair materials Remember
CO4 | Know the various repair works in building systems. Remember
Cco5 | Demonstrate the dismantling and demolishing structures Apply

COURSE ARTICULATION MATRIX

?3(())55/ POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
co1 - - - - 1 1 1 1 1 1 2 1 1 - 1
CcO2 - - - - 2 1 1 1 1 1 2 1 1 - 1
CcO3 - - - - 2 1 1 1 1 1 1 1 2 - 1
Cco4 - - - - 2 1 1 1 1 - - - 1 - 1
CO5 - - - - 1 2 1 2 2 2 1 1 1 - 1
Avg - - - - 16| 1.2 1 12| 1.2 | 1.25 15 1 1.2 - 1
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)




22CEOE04 MECHANICS OF DEFORMABLE BODIES Semester Vi

PREREQUISITES Category OE Credit 3

Mechanics of Solids and Strength of Materials Hours/Week

L | TP |TH
3| oo 3

Course Learning Objectives

1 | To learn the fundamental concepts of stress, strain and their relations based on linear elasticity with appli
bars and beams.

2 | Analyze the bending of various types of beams under static loading conditions and compute theostesd
diagrams of a beam and find the Maximum moment/shear and their locations for different cross sections of b
Understand the basic concept of theory of flexure and torsion, springs and strain energy.

4 | To learn the principles of mechanics applied to different materials under static conditions and to develop
solving skills through application of these principles to basic engineering problems.

5 | To learn the principles of mechanical behavior of engineering materials, various tests under dynamics cond
parametric studies.

Unit | SIMPLE STRESSES, BEHAVIOUR OF COMPOSITE 9 0 0 9
SECTIONS, THERMAL STRESSES
Mechanicalproperties of solid§Hookeb6s | aw, principle of s U plastic gonsaint$
composite sectiorisdetermination of stress, strain , deformafid®emperature stress ,strain
Unit Il BENDING AND SHEAR 9 0 0 9

Types ofbeamsi shear force and bending moment. Theory of simple bendikmalysis of stres¢oad carrying capacity
Shear stress distribution of simple beams of different cross sections

Unit 111 TORSION AND SPRINGS 9 0 0 9

Torsion of circular shaft Hollow and solid circular section, torsional rigidisyepped shaffwist and torsional stiffness
compound shafshafts springstiffness and deflection of helical springs, leaf spring

Unit IV 9 0 0 9

MECHANICAL BEHAVIOUR OF MATERIALS UNDER
STATIC LOADS

Tension test$ stress strain diagram, Elastic and plastic regiénsrue stres$ strain properties in tensidnfracture under
tensile load$ compression and Torsion teststress concentratidrResidual stresses

Unit V 9 0 0 9

MECHANICAL BEHAVIOUR OF MATERIALS UNDER

DYNAMIC LOADS

Fatigue loading and Fatigue fracttiré-atigue test§ Empirical relations between variable stress and mean $§tiessgue
stress concentration Factar€umulative Damagé Endurance limitl Impacti notchedi Bar Impact tests, Charpy Impal
testsi Izod Impact testé Elevated temperatuiieCreep test$ Isochronous curvesstress Relaxation Parametric method

Total= 45 Periods

Text Books:
1 | James M.Gere, Mechanics of Materidspoke/Cole Thomson Learning, 5 Ed., 2001.
Dr. R. Vaithiyanathan, Dr . P. Per umal &L i ng-kB & wdbech
2 publications, India(Pvt) Chennair.
3 | Srinath L.S; Strength of materials Macmillan India Limitedi New Delhi,2017




Reference Books:

1 |Popov.E.P., AENngineer i ngHalMelndia,&NewDelhi of sol i

ds o, P

2 |Beer F.P and Johnston R, {HIleamhGConThir Editionf Ma t

eri al s

3 |Timoshenko S.®Ptren@&t ement BaoéHiliNewBethi Tata McGraw
4 Nash W. A., ATheory and Probl ems i n St r eHlilBobk Co.fNew|
York.
5 |Rajput. R.K., AStrength of Mditoe2003al so, S. Chand ¢
Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped

To acquire basic knowledge of stress strain and deformation of structures of varying

Cco1 : Knowledge
sections of bars.
To draw Shear Force and Bending Moment Diagram for transverse loading under various t

CcOo2 . Analyse
loadings and beams.

CO3 | To solve problems of Torsional shear stress for shaft and stiffness and deflection of springs Apply

co04 | Describe the mechanical behaviour of engineering materials subjected to various types of § Understand
Understand the concept of mechanical behaviour under dynamic loading of various testg

CO5 . . . Understand
the stresses induced in the materials.

COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CcO1 1 1 - 2 - - 1 - - - - 1 - - -
CcO?2 1 1 - - - - - - - - - 1 - - -
CcO3 1 1 - 1 - - - - - - - 1 - - -
CcO4 1 1 - 1 - - - - - - 1 1 - - -
CcO5 1 1 - 1 - - - - - - 1 1 - - -
Avg 1 1 - |1.25] - - 1 - - - 1 1 - - -




22CSOEOQO1 | OBJECT ORIENTED PROGRAMMING USING CONCEPTS

PREREQUISITES CATEGORY | OE | Credit 3
Problem Solving and C Programming L T P | TH
Hours/Week
3 0| O 3
CourseObjectives:
1.

'To understand object oriented programming concept

2. o apply object oriented concept for problem solving

3. [To design solutions to the real world problems using object oriented concept.

UNIT | INTRODUCTION 9 | 0/0}9

Procedure orientegrogramming paradigm Object oriented programming paradignBasic concepts of object orien
programming, benefits of OOP, application of OORC++ fundamental$ structure of C++ program, tokens, data tyf
Operators and expression€ontrol structures Functions

UNIT I CLASSES AND OBJECTS 910109

Classes and objectsfriend functions constructors and destructer®perator overloading binary and unary opera
overloading using member function and friend functidiype conversions.

UNIT 1l INHERITANCE AND VIRTUAL FUNCTIONS 9 10/0] 9

Inheritance defining derived classes, types, virtual base classes, abstract classes, constructor in derivedPolatses
pointers to objects, this pointer, pointerdierived classesVirtual functions.

UNIT IV TEMPLATES AND EXCEPTION HANDLING 9 10[/0] 9

Generic Classes$ class template, class templates with multiple paramet&gneric Functions function template
function templates with multiplparameters, member function templatésxception handling basics, exception handli
mechanism, rethrowing an exception .

UNIT V CONSOLE I/O AND FILE HANDLING 9 10[/0] 9

C++ Stream Classésunformatted /O operations, formatted console df@erations, manipulatorsFiles-classes for fil
operation, opening and closing a file, detecting end of file, files modes, sequential file operations, random file oper

Total (45L) =45Periods

Text Books:

1. E. Balagurusamin Obj ect Ori ented Programmi ng w-Hil,l B020C+ + 0 ,

ReferenceBooks:

1. Herbert Schildt, "The Compl ete Reference C++", F

2. Bjarne Stroustrup, fAThe CEdipiogr Achchi sgnl Vaglaygseg

3. [K.R.Venugopal, Rajkumar Buyya, T.Ravishankar , Mastering in C++, Second Edition, Tata McGraw Hill,201

CourseOutcomes: Bl o0 md
Uponcompletionof this coursethestudentswill beableto: Taxonomy
Mapped
CO1 | Familiarize the object oriented programming concepts, Generic Programming and halUnderstand
exceptions.
CO2 | Build Object Oriented Programming concepts for problem solving. Apply
CO3 | Develop solutions to real world problems using Object Oriented Concepts. Apply




22CSOEQ02 OPERATING SYSTEMS PRINCIPLES
PREREQUISITES CATEGORY | OE| Credit| 3
NIL L| T| P| TH
Hours/Week
3 0/ 0 3
CourseObjectives:

1. | Tounderstandhestructureandfunctionsof Operatingsystems

2. | Tounderstandhe processonceptandschedulingalgorithms

3. | Tounderstandheconcept ofprocessynchronizatioranddeadlocks

4. | Tolearnvariousmemorymanagemergchemes

5. | Toillustratevariousfile systemsinddisk managemergtrategies

UNIT | INTRODUCTION AND OPERATING SYSTEM STRUCTURES 9 00| 9

Main frame Systems, Desktop Systems, Multiprocessor Systems, Distributed Systems, Clustered Systems,
systems, Hand held Systen@perating Systems StructuresSystem Components, Operating System Services, S
calls, System Programs, System Design and Implementation.

UNIT I PROCESS MANAGEMENT 91009

Processefrocess Concepts, Process Scheduling, Operation on Process&@per@tng Processes, InterPro
Communication; Thread#ultithreading Models, Threading Issues; CPU Schedtliagic Concepts, Scheduling Crite
Scheduling Algorithms.

UNIT Il PROCESS SYNCHRONIZATION AND DEADLOCKS 9 0|0 9

Process Synchronizatiomhe Critical Section Problem, Semaphores, Classical Problem of Synchronization, M
Deadlocks Deadlock Characterization, Methods for handling Deadlo@eaadlock Prevention, Deadlock Avoida
,Deadlock Detection, Recovery from Deadlock.

UNIT IV MEMORY MANAGEMENT AND VIRTUAL MEMORY 9 0|0 9

Memory ManagemenBackground, Swapping, Contiguous Memory Allocation, Paging, Segmentaggmentation wil
paging; Virtual Memory Demand paging, Page Replacement, Thrashing.

UNIT V FILE SYSTEM AND MASS-STORAGE STRUCTURE 9 0|0 9

File System Interface File Concepts, Access methods, Directory Structure, File SharingPFokection; File Syste
Implementation+ File System Structure and Implementation, Directory Implementation, Allocation Methods, Fre
Management; MasStorage StructureDisk Structure, Disk scheduling, Disk Management, RAID Structure.

Total (45L) =45Periods

Text Books:

1. |Abraham Silberschatz, P.B. Gal vin, G. Gagne " Ope
Sons, 2003.

ReferenceBooks:

1. Andrew S. Tanenbaum, "Modern Operating Systems,

2. D. M. Dhamdhere, fASystems Programming and Operatinrn
Company, 1999.

3. Maurice J. Bach, "The Design of the Unix Operat.i




COURSE OUTCOMES: Bl oomés
Taxonomy

Uponcompletionof the course the studentswill be ableto: Mapped

. - . Understand
Cco1 Interpretthe componentandfunctionalitiesof the operatingsystem

CcO2 | Apply variousservices and concepts of operating system to real time applications |Apply

CO3 | Analyzethe issues related to operating system and provide sistabtions. Analyze




22CSOEO03 COMPUTER COMMUNICATIONS AND

NETWORKS
PREREQUISITES CATEGORY OE | Credit | 3
NIL L T|P|TH
Hours/Week
3 ]/]0] 0|3
CourseObjectives:

1. |[To study the concepts of data communications and functions of different ISO/OSI reference architecture

2. [To understand the error detection and correction methods and also the types of LAN

3. [To study the concepts of subnetting aodting mechanisms

4. [To understand the different types of protocols and congestion control

5. [To study the application protocols and network security

UNIT I DATA COMMUNICATIONS AND PHYSICAL LAYER 9 00| 9

Data Communication; Network&hysicalStructures (Types of Connections, Physical Topology),Categories of Net
Interconnection of Networks: Internetwork; Protocols and Standards; Network Mduel®SI Model, Layers in the G
Model, Addressing; Transmission mediaiided Media, Unguided Media.

UNIT I DATA LINK LAYER 9100 9

IntroductionTypes of errors, Redundancy, Detection versus Correction; Block G&tling Detection and Correcti
(VRC, LRC, CRC, Checksum, Hamming Code);Data link Confftdw Control (Stop andWait, Sliding Window),Errg
Control (Automatic Repeat Request, Stamdwait ARQ, Sliding Window ARQ), HDLC; Local Area NetworkEtherne
Token Bus, Token Ring.

UNIT I NETWORK LAYER 9 00 9

Network Layer servicePacket SwitchingNetwork Layer PerformancdPv4 addressed’v6 addressing Subnetting
BridgesGateways RoutersRouting AlgorithmDistance Vector Routing, Link State Routing.

UNIT IV TRANSPORT LAYER 9 00 9

Duties of the Transport laydtser DatagraniProtocotTransmission Control ProtocoCongestion Control and Quality|
ServiceCongestion, Congestion Control, Quality of Service, Techniques to improve QoS.

UNIT V APPLICATION LAYER 9 0019

Domain Name SystemDomain Name Space, DNS in theernet; Electronic MaiFTP- HTTP- World Wide Web.
Total (45L) =45Periods

Text Book:
1. Behrouz A Ferouzan, fiData Communi c atHill®2aog. and

ReferenceBooks:
1. | AndrewS.Tanenbaumii C o mpnetivarksii P H4I" edition2008

2. | William St a | |Dataapdcomputerc o mmu n i cl@MteditiomPH2012
3. | DouglasE.c o melnteynetworkingwith TCP/IRVolume| @& edition,PHI,2008




COURSE OUTCOMES: Bl oombo

Uponcompletionof the course the studentswill be ableto: Taxonomy
Mapped

co1 Understand the fundamental concepts of networking and working principles of various [Understand
communication protocols.

CO2 Apply thevariousfunctionalities of OSI layers in real time applications Apply

COo3 Analyzethevariousnetwork issues in different layers and provide suitable solutions.  {Analyze




22CSOE04 PYTHON PROGRAMMING

PREREQUISITES Category | OE Credit 3

NIL L | T | P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 To Learn the basic concepts of python programming.
2 To write simple programs using python programming concepts.
3 To build simple real world applications using python.
UNIT | INTRODUCTION 9 0 0 9

Introduction - Features The Basics- Numbers, Sequence: Strings, Lists, Tuples, Mapping and set types. Var
Operators ExpressionsPrecedence of operatdrsComments Input and output functionsFormatting numbers and string
Implicit/explicit type conversion.

UNIT I CONDITIONS,CONTROL STRUCTURES AND FILES 9 0 0 9

Conditionals and loopg statementelse statemernit elif-Conditional Expressionghile statemenfor statement’ break
continuei pass; Files and Input/ Output.

UNIT I PYTHON EXCEPTIONS, MODULES AND PACKAGES 9 0 0 9

Errors and Exception$ IntroductionDetecting and handling Exceptien®Raising Exceptionsi AssertionsStandard
Exceptions Modules: user defined modules, random and o s mod#askages.

UNIT IV FUNCTIONS 9 0 0 9

FunctionsCalling functionsCreating functiond®assing FunctionBormal Argumentd/ariable length argumentd/ariable
scopei Recursion Map, Filter, Reduce and List Comprehensittesators-Generator Expressions.

OBJECT ORIENTED PROGRAMMING AND REGULAR
UNIT V EXPRESSION 91 0| 0] 9

Introductioni ClassesClass Attributes Instancednstances attributeBuilding and Method Invocatietatic methods an
Class Method$ InheritanceOperator overloadingRegular Expression.

Total (45L) =45Periods

Text Books:

1. | Wesley J.Chuii Cor e Pyt h o n iPRenticegHalla ThindiEditprg 2012.

ReferenceBooks:

1. |[Swaroop C N, A A Byte of Python A, ebshelf I nc.,
2. |AA Practical I ntroduction to python programmingo,

3. |[Learning to Program with Python, o Richard L. Hal t




COURSE OUTCOMES: Bl oomés
Upon completionof the course the studentswill be ableto: Taxonomy
Mapped
co1 To understand the basic concepts of python programming. Understand
co2 To design simple programs using python programming concepts. Apply
co3 To apply python programming concepts in the veatld application. Analyze




22CSOEOQ05 INTRODUTION TO PROGRAMMING IN JAVA
PREREQUISITES CATEGORY | OE | Credit 3
C Programming L T P| TH
Hours/Week 3 ol o 3
Course Objectives:
1. | To familiarize and apply the Obje@riented concepts and java features
2. | To write the standalone applications and applet applications
3. | To build simple chart application and Database Connectivity
UNIT | INTRODUCTION TO JAVA 9| 0] 0| 9

Fundamentals of object orientgmogramming java features, comparing JAVA with C and C++, JAVA environn
Overview of java languagejava program structure, java tokens, java statements, implementing java program, jay
machine, command line arguments; constants, variables and data Ypesators and expression®ecision making
branching and looping.

UNIT Il JAVA FEATURES 9/ 0| 0| 9

Classes, objects methodsarrays, Strings and Vectdrénterfacesi Packages Multithreaded programmingExceptiol
handling.

UNIT I APPLET 91 0] 0] 9

Applet programming build applet code, applet life cycle, creating executable applet, designing a web page, a
running the applet ,passing parameters to Applet; Graphics programmiaghics class, lines, rectanglescles, ellipse
arcs and polygons

UNIT IV AWT CONTROLS 9] 01 0] 9

Event handlingi event handling Mechanisms, delegation event model, event classes, sources of events, eve

interfaces; AWT- AWT controls, Layout Managers, Menu Bars and Menus, Dialog Boxes, FileDi

alogs;

UNIT V

I/O FILES AND JDBC

9

0

0

9

I/O Files concepts of stream, stream classes, byte stream classes, character stream classes, file classes, cre
reading and writing characters and bytes; Design of JBROBC drivers; JDBC programming concept®atabag
concepts, making connection, executing SQL commands, managing connections, statements, and result
execution- Prepared Statements.

Total(45L)=45Periods

Text Books:

1. |E. Bal aguruswamy, AProgramminglwi th javao, Sixt

2. |Patrick Naughton Her bert Schildt, AThe Compl
Hills , 2021 (Unit IV- V)

Reference Books:

l. |Cay S. Horstmann, Gary Cornel!]l i Core Java 20 E

2. |Graham Hamilton , Rick Cattell, Maydene Fisher

3. | PaulDeiteland Harvey Deitel, fAJava How to Programod, §




COURSEOUTCOMES:
Upon completion of the course ,the students will be able to:

Bl o oTaxosomy
Mapped

Cco1 Familiarize the Object Oriented concepts and jaadures Understand
co2 Build the simple standalone applications and web applications Create
Cco3 Develop simple application using files and Database Create




22CSOE06 COMPUTER ORGANIZATION SEMESTER VI
PREREQUISITES

CATEGORY | OE | Credit | 3

Digital Principles and System Design L T 1plTH

Hours/Week 3101013

CourseObjectives:

1. | To understandhe basic structureand operationsof digital computer and to learn the working of different arithn
operations.

2. | Toexpose differentypesof processocontrolandtheconcepbf pipelining and tdamiliarize hierarchicamemorysysten
includingcachememoryand virtualmemory

3. | Toexposethedifferentwaysof communicatingvith I/O devicesandstandard/O interfaces

UNIT | INTRODUCTION 9100 9

Functionalunits,BasicOperationalConceptsBus Structure, Memory LocationandAddressesMemoryOperations|nstruction
and InstructiorSequencing, Addressingodes.

UNIT Il ARITHMETIC UNIT 9100 9

Addition andSubtractionof SignedNumbers Designof FastAdders, Multiplicationof PositiveNumbers, BootAlgorithm, Fas
Multiplication, IntegerDivision, Floating pointnumberoperations.

UNIT I PROCESSORUNIT AND PIPELINING 910 0] 9

FundamentaConceptsExecutionof Instruction,Multi Bus OrganizationHardwiredcontrol, Micro programmed control, Basi
Concepts of pipelining, Data Hazards, Instruction Hazards, Data path & CGotisiderations.

UNIT IV MEMORY SYSTEMS 9 0] O] 9

Basic Concepts, SemiconductorRAM, ROM, Cache memory, Improving Cache Performance,Virtual memory,Memory
ManagementequirementsSecondanstorageDevice.

UNIT V INPUT AND OUTPUT ORGANIZATION 9 0] O] 9

Accessingl/O devices,Programmed/O, Interrupts, Direct Memory Access, Interface circuits, Standardl/OInterfaces(PCl
SCSI,USB).

Total (45 L)=45Periods

Text Books:

1. | Carl Hamacher V.,Zvonko G.Vranesic, Safwat G. Zaky, " Computer organization ", Tata McGr&thiHidition,
2008.

ReferenceBooks:
1. | PattersorandHennesseyi C o mp @rgaeizatiorandDesign". TheHardware/Softwar@terfaceHarcourtAsia
MorganKaufmann,3rd Edition, 2007
2. | Hayesi C o mpArdhitectureandOrganizatior!', 3" edition, TataMcGrawHill, 2006
3. | HeuringV.P.,JordarH.F.," ComputerSystemDesignandArchitecture’, 6™ edition,AddisonWesley2008

COURSE OUTCOMES Bl oomés
Upon completion of the course, theidents will be able to: Taxonomy
Mapped
CO1 | Understand the working principles of computer components Understand
CO2 | Design the arithmetic and processing units Create
CO3 | Analyze the various computer components Analyze




22CSOEO7 DATA STRUCTURESUSING C++ SEMESTER VI

PREREQUISITES Category | OE Credit 3

C Programming L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 To comprehend the fundamentals of object oriend programming, particularly in C++
2 To design linear andon lineardata structure using object programming concepts
3 To apply various sorting and searching alogorithims.
UNIT | DATA ABSTRACTION & OVERLOADING 9 0 0 9

Overview of C++ i Structuresi Class Scopeand AccessingClass Membersi ReferenceVariablesi Initialization 1
Constructorsd Destructors Member Functions and Classed-riend Functiori Dynamic Memory Allocation i Static
Class Membersi ContainerClassesand Integratorsi Overloading: Function overloadingndOperatorOverloading.

UNIT Il INHERITANCE AND POLYMORPHISM 9 0 0 9

Base Classes and Derived Classd2rotected Members Casting Class pointers and Member Functibr@verriding i

Public, Protected and Private Inheritaric€onstructors and Destructors in derived Clagsésplicit Derived i Class
Objectto Basei ClassObjectConversioni Virtual functionsi this Pointeri Abstract Bas€lassesandConcreteClasses

Virtual Destructors DynamicBinding.

UNIT I LINEAR DATA STRUCTURES 9 0 0 9

AbstractData Types(ADTs) i List ADT T arraybasedimplementationi linked list implementationi Singly Linked lists
T PolynomialManipulationi StackADT T QueueADT i Evaluatingarithmeticexpressions.

UNIT IV NON-LINEAR DATA STRUCTURES 9 0 0 9

Treesi Binary Treesi Binary tree representatiorand traversalsi Application of treesi Binary SearchTree - Heaps-
Operationsof Heaps- Binary Heap - Max Heap - Min Heap - Graph and its representation§ GraphTraversalsi
Representationf Graphg Breadthfirst search Depthfirst search.

UNIT V SORTING AND SEARCHING 9 0 0 9

Sortingalgorithms:insertionsorti Quick sorti Mergesorti SearchingLinearsearch Binary Search

Total (45L) =45Periods

Text Books:

1 DeitelandDeitel,fi C + How ToP r o g rTenth&djtion, PearsorEducation2017.

2 Mark Allen Weiss, i D a $tracturesand Algorithm Analysisin C + + Bourth Edition, Addison Wesley,
Copyright2014.

Reference Books:

1 BhushanTrivedi, i Pr o g r amtimANSIgC++, A StepBy-Stepa p p r o @xford &Jniversity Pres2010.

2 Goodrich,MichaelT., RobertoTamassiaDavid Mount, i D aStracturesandAlgorithmsin C + + @hEdition, Wiley.
2004.

3 ThomasH. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, il nt r otbuct i @
Al g o r iSedomEdibion, Mc GrawHill, 2002.

4 Bjarne Stroustrup, AThe C++ programming | anguage




5 Ellis Horowitz, Sartaj Sahniand Dinesh Mehta, i F u n d a noé Datasgtrusturesin C + + Galgotia
Publications2007.

Course Outcomes: Bl oomo

Upon completion of this course, the students will be able to: Taxonomy Level

co1 | Understandheconceptf Objectorientedprogramming Understand

co2 | Design linear andonlinear data structure using object oriented programming concepts | Apply

Analyze

CO3 | Apply various sorting and searching Alogarithms.




22CSOEO08 CLOUD COMPUTING FUNDAMENTALS
PREREQUISITES: CATEGORY OE Credit 3
ComputemNetworks
P Hours/Week L T P TH
3 0 0 3

Course Objectives:

To introduce the broad perceptive of Parallel Computing, Distributed Computing and Cloud Computing.

To understand the concept of Virtualization, Cloud Architecture and Storage.

1
2
3. | Tounderstand the Cloud Platforms in Industry and Software Environments.
4

To understand the concept of Cloud Security and Applications.

UNIT | INTRODUCTION 91 0| O 9

The vision of Cloud Computing Defining a Cloudi The Cloud Computing referenamodel i Characteristics a
Benefits; Historical developments: Distributed systémértualization - Web 2.0- Serviceoriented computing Utility -
oriented computing.

Principles of Parallel and Distributed Computing: Parallel vs. distributed compuEilegnents of parallel and distribu
computing- Technologies for distributed computing.

UNIT II VIRTUALIZATION 9100 9

Introduction - Characteristics of Virtualized environmentsVirtualization techniques: Machine Reference Modl
Hardware Levelirtualization - Programming Language Level Virtualizatiopplication Level Virtualization- Othe
types of Virtualization Pros and cons of Virtualization.

UNIT 1 CLOUD ARCHITECTURE AND STORAGE 9|1 00 9

The cloud reference model: laaS, Pa&8aS; Types of clouds: Public cloutisPrivate cloudsi Hybrid cloudsi
Community clouds ;Architectural design challenges.

Cloud Storage: Storage as a SendicAdvantages of cloud storageCloud Storage Provider: Amazon Simple Sto
Service (S3).

CLOUD INDUSTRIAL PLATFORMS AND SOFTWARE

UNIT IV ENVIRONMENTS

9/ 0] 0] 9

Cloud Platforms in Industry: Amazon Web Servidgdoogle App Engine Microsoft Azure; Cloud Software Environme
-Hadoopi Map ReduceEucalyptus Open Nebula;

UNIT V CLOUD SECURITY AND APPLICATIONS 91 0 O 9

Security in the cloud: Cloud Security challengesoftware as a Service Security: Security ManagereSecurity
governancé Security Architecture DesigfVirtual Machine Security Identity Accessvlanagement.
Cloud Scientific Applications: Healthcare: ECG analysis in the cl@eb science: Satellite Image Processing.

Total (45 L)=45 Periods

Text Books:

1. |Raj kumar Buyya, Christian Vec c@imputirgfoun8atiohsamh r ai S
Applications Programmingo, TMGH, 2013.

2. | Rittinghouse, John W., and James F. Ranso@®ud Computing: Implementation, Management and
Security. CRC Press, 2017.

Reference Books:

1. | Kai Hwang.GeoffreyCFox JackJ. Dongarra, fi Distributed and (
The I nternet of Thingsodo, 2012 Elsevier

2. |Barrie Sosinsky, fACloud Computing Bibleod, Wiley




COURSE OUTCOMES:
Upon completion of the course, teeidents will be able to:

Bl o oTaxosomy
Mapped

CO1 | Explain the main concepts and architecture of Parallel computing, Distributg Understand
Computing and Cloud Computing.

CO2 | Analyzethe concept of Virtualization, Cloud Architecture and Storage. Analyze

CO3 | Analyze the Cloud Platforms in Industry and Software Environments. Analyze

CO4

Identify the security issues in scientific and real time applications.

Apply




22CSOE® ARTIFICIAL INTELLIGENCE AND MACHINE
LEARNING
PREREQUISITES: CATEGORY OE Credit 3
Hours/Week L T P TH
3 0 0 3

Course Objectives:

1. [To learn the various characteristics of Intelligent agents, different search strategieprasént knowledge
solving Al problems

2. [To understand the need for machine learning for various problem solving

3. [To study the various supervised, sesupervised and unsupervised learning algorithms in machine learning

UNIT | INTRODUCTION 9|1 0| O 9

Introductiori Definition 7 Future of Artificial Intelligencei Characteristics of Intelligent AgeiifBypical Intelligen
Agentsi Problem Solving Approach to Typical Al problems.

UNIT II PROBLEM SOLVING METHODS 9/ 00 9

Problemsolving Methodsi Search StrategiedJninformedi Informed i Heuristicsi Local Search Algorithms a
Optimization Problem$ Searching with Partial Observatioh€onstraint Satisfaction ProblemsConstraint Propagati
T Backtracking Search Game Playing Optimal Decisions in GamésAlphai Beta Pruning.

UNIT I KNOWLEDGE REPRESENTATION 91 0] 0 9

First Order Predicate Logi¢ Forward ChainingBackward Chainingi Resolutioni Knowledge Representation
OntologicalEngineeringCategories and ObjectsEventsi Mental Events and Mental ObjedtsReasoning Systems
Categories Reasoning with Default Information.

UNIT IV LEARNING PROBLEMS 9| 0| 0 9

Perspectives and Issuie€oncept Learning Version Spaces ardandidate Eliminations Inductive biag Decision Tre|
learningi Representatioin Algorithm i Heuristic Space Search.

UNIT V NEURAL NETWORKS AND GENETIC ALGORITHMS 91 00 9

Neural Network Representatidn Problemsi Perceptrond Multilayer Networks and Back Propagation Algorithii
Advanced Topic§ Genetic Algorithms Hypothesis Space SearthGenetic Programming Models of Evaluation af
Learning.

Total (45 L)=45Periods

Text Books:

1. |S. Russell and P. Norvi g, AArtificial Intellige

2. . Bratko, "Prol og: Programmi ng f orWesleytdutatiooal a |
Publishers Inc., 2011

3. Tom M. Mitchell, " Ma Hitl Education (ndia) Private ¢imited20G3. a w

Reference Books:

1. M. Tim Jones, "Arti ficioal I ntelligence: APuUlgletse
Inc.; First Edition, 2008

2. Nils J. Ni |l sson, "The Quest for Artificial I nt ¢

3. William F. Clocksin and Christopher S. Mel | i sh,

Springer, 2003




E-References:

1. | https://builtin.com/artificialintelligence

https://science.howstuffworks.com/robot6.htm

2.
3. | https://onlinecourses.nptel.ac.inf/noc18_cs40/preview, (Prof. Sudeshna Sarkar,|IT KHARAGPUR
4

Shai ShalesShwartz, Shai Beavid, Understanding Machine Learning From Theor@lkgorithms, Cambridge
University Press, 2014

5. | Machine Learning. Tom Mitchell. First Edition, McGratill, 1997

COURSE OUTCOMES: Bl oon
Taxonomy

Upon completion of the course, the students will be able to: Mapped

CO1 |Use appropriate seareligorithms for any Al problem Apply

CO2 [Represent a problem using first order and predicate logic Understand

CO3 Differentiate between supervised, unsupervised,-sepervised machine learning Analyze

approaches
CO4 Discuss the decision tredgorithm and identity and overcome the problem of over fitt| Apply




22ECOEO1 FUNDAMENTALS OF ELECTRON DEVICES OPEN ELECTIVE

PREREQUISITES CATEGORY | OE | Credit 3

L | T [P|TH
3|0 (0| 3

Hours/Week

Course Objectives:

1. | Tounderstand the fundamentals of electron devices and apply the knowledge of these devices in e
circuits.

2. | To design and analyse single stage and multistage amplifier circuits.

3. | To understand and classify different kinds of powerfaedback amplifiers.

Unitl | SEMICONDUCTOR DIODE [9 [o o] o

PN junction diode, Current equations, Energy Band diagram, Diffusion and drift current densities, forw
reverse bias characteristics, Transition and Diffusion Capacitances, Swi@hamgcteristics, Breakdown in P

~

"Unitll | BIPOLAR JUNCTION TRANSISTORS [9 [0 0] 9

NPN-PNP-OperationsEarly effectCurrent equationd Input and Output characteristics of CE, CB, CBybrid -
p modeli h-parameter model, MulEmitter Transistor.

Unit Il | FIELD EFFECT TRANSISTORS | 9 | ofo] 9

JFETsd Drain and Transfer characteristi€Surrent equationr®inch off voltage and its significancMMIOSFET

CharacteristicsThreshold voltage, ?MOSFET, EMOSFET Characteristic®d Comparison of MOSFET with
JEET

Unit IV | SPECIAL SEMICONDUCTOR DEVICES | 9 0 [o] 9

MetalSemiconductor JunctieESFET, FINFET, PINFET, CNTFET, DUAL GATE MOSFET, Schottky barrie
diode-Zener diodeVaractor diodd Tunnel diode, LASERliode.

Unit V \ POWER DEVICES AND DISPLAY DEVICES ] 9 \ 0 \ o\ 9

UJT, SCR, Diac, Triac, Power BdJPower MOSFETDMOS-VMOS, LED, LCD, Photo transistor, Opto Coupler,
Solar cell, CCD.

Total (45L) = 45 periods

Text Books:
1. |Mi Il man and Hal kias, #fAEl ectronic Devices and
> Salivahanan. S, Suresh Kumar. N, Vallavaraj.A

McGraw Hill, 2016.

Reference Books:

1. |Robert L. Boyl estad and Louis Nashelsky, RAEI e
11th Edition, 2014.

Bhattacharya and Sharma, ASolid State EIl ectrd

RSSedha AA Textbook of El ectronic Devices and (

4. |Davi d A. Bel I , AEl ectronic Devices and Circui

E-References:

1. https://archive.nptel.ac.in/courses/108/108/108108122/

2. https://www.youtube.com/watch?v=qqQ8wiml|

3. https://slideplayer.com/slide/12438044/




Course Outcomes:
Upon completion of this course, the students will be able to

B | o oTaxosomy Mapped

CO1 | Analyze the characteristics of semiconductor diodes. Understanding

CO2 Describe the problems of Transistor circuits using m Analysing

({OK] Analvze the knowledae of various tvpes of FET. Analysing

Co4 Gain aknowledge on special semiconductor devices Understanding

CO5 Understand the knowledae on Power and Display devices. Understandina

COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO |PO|PO|PO|PO| PO | PO| PO | PSO| PSO| PSO

1 2 3 5 6 7 8 9 10 | 11| 12 1 2 3

co1 2 3 1 |- - - - - - - - 1 - -

CO2 2 3 1 2 |- - - - - - - 2 - -

COos3 2 3 1 3 |- - - - - - - 3 - -

Co4 1 2 1 |- - - 1 |- - - 1 3 3 - 1

CO5 1 3 1 1 1 |- 1 |- - - 2 3 3 1 2

Avg 16 | 28| 1 2 2 |- 2 |- - - 15| 3 24 1 1.5

3/2/1- indicates strength aforrelation (3High,2- Medium,t Low)




22ECOEO02 PRINCIPLES OF MODERN COMMUNICATION SYSTEMS OPEN ELECTIVE

PREREQUISITES CATEGORY | OE | Credit 3

L T |P|TH
3 0O [O0] 8

Hours/Week

Course Obijectives:

1. | To have the knowledge of the basancepts of AM, FM and PM.

2. | To gain knowledge about different pulse modulation and digital modulation techniques.

3. | To gain knowledge about technical information on satellite communication and wireless communication

Unit | FUNDAMENTALS OF ANALOG COMMUNICATION 9 0019

Modulation: Introduction- Amplitude modulation: Modulator and demodulator with waveforrAsgle Modulation:
Frequency modulation: Modulator and demodulator with waveferRtgase modulationEquivalence between Pl
and FM - FM transmitters and receivers (Block diagram approach onlgjomparison of various Analo
Communication System (AMFM 1 PM).

Unit Il BASICS OF DIGITAL COMMUNICATION AND PULSE 9 ololo
MODULATION

Pulse Amplitude Modulation (PAM) Pulse Width Modulation (PWM) Pulse code ModulatiofPCM)i Differential
Pulse Code Modulation Pulse Position modulation: Generation and detecti@omparison of various Pulg
Communication System (PAMPWM i PCM - PPM).

Unit 111 DIGITAL MODULATION TECHNIQUES 9 01019

Amplitude Shift Keying (ASK)i Frequency Shift Keying (FSK) Minimum Shift Keying (MSK)1 Binary Phaseg
Shift Keying (BPSK)i QPSKi M- ary PSk Comparison of various Digital Communication System (ASKSK i
PSK).

Unit IV SATELLITE COMMUNICATION 9 | ololg

History of SatellitesK e p | e r dSatelliteaDnbitsGeo synchrouSatellites- Satellite Classification Footprints-
Satellite system link models: Uplink model and down link moed#ultiple Access Techniques: TDMAFDMA-
CDMA-SDMA - Comparison of Multiple Access Schemasrious satellite services.

Unit V CELLULAR MOBILE COMMUNICATION 9 0/l019

Cellular concept Frequency reus€hannel Assignment Strategydand off mechanism Basic propagation model
Reflection - diffraction and scattering BluetoothWLAN-Global System for Mobile Communications (GSM)
GPRS.

Total (45L)= 45 Periods

Text Books:

1. Rappaport T.S, "Wireless Communications: Principles and Practice", 2nd Edition, Pearson Educatior

2. Si mon Haykin, i C o mHditioncJahn Witey & Bpss201® ms 0 4

Reference Books:

1. Dennis Roddy, John Coolen, AEI ect r ¢ rdition., ZDd6mmu n

2. H. Taub, D L Schilling and G 9SEdhian,PeaiséhrEdusatidn,2008.s
3. B. P. Lat hi , iModern Anal og a'hAtitioD,iOxfard @WnlversityocPnessy n
2007.

4. AnokhSingh, APrinciples of Communication Engineer:.|




E-References:

1. | http://www.nptelvideos.in/2012/11/communicatiengineering.html

2. |https://www.tutorialspoint.com/analog communication/analog communication introduction.htm

3. |https://ocw.mit.edu/courses/electriaigineeringandcomputerscience/73-communicatiorsystem

designspring2006/lecturenotes/

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oombés T
Mapped

CO1 | Understand the need for modulation and how analog modulation takes place

Understanding

CO2 | Understand the features of digital communication and pulse modulation.

Understanding

CO3 | Analysevarious digital modulation schemes.

Analysing

CO4 | Have the knowledge about satellite communication.

Remembering

CO5 | Have the basics of wireless and mobile communication.

Remembering

COURSE ARTICULATION MATRIX

COs/POs | PO | PO | PO | PO4| PO | PO| PO|PO|PO| PO |PO| PO | PSO| PSO | PSO

1 2 3 5 6 7 8 9 10 | 11| 12 1 2 3
Co1 2 2 1 2 1 |- - - - - - - 3 2 2
co2 2 2 1 1 1 |- - - - - - - 2 1 2
COo3 1 3 2 2 1 |- - - - - - - 3 1 2
CO4 2 2 1 1 1 |- - - - - - - 3 2 2
CO5 1 2 2 1 1 |- - - - - - - 3 2 2
Avg 16 | 22 | 14| 14 1 |- - - - - - - 2.8 1.6 2

3/2/1- indicates strength of correlation-k8gh,2- Medium,t Low)



http://www.nptelvideos.in/2012/11/communication-engineering.html
https://www.tutorialspoint.com/analog_communication/analog_communication_introduction.htm
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-973-communication-system-design-spring-2006/lecture-notes/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-973-communication-system-design-spring-2006/lecture-notes/

22ECOEO03 MICROCONTROLLERS AND ITS APPLICATIONS OPEN ELECTIVE
PREREQUISITES CATEGORY | OE | Credit 3
T|P|TH
Hours/Week
3 o(0]| 3
Course Objectives:
1. To learn microcontroller basics and get exposure to 8051 architectures
2. To embed and program with 8051 microcontrollers
3. To introduce the advanced features in microcontrollers and its applications
Unit | INTRODUCTION TO 8051 MICROCONTROLLER 9 0|0 9

Introduction to the concepts of microprocessors, microcontrollers, RISC, CISC, Harvard and Von N
architectures. Selection of microcontrollers, variants of MSfamily and their featuresApplications of
microcontrollers. 8051 architecture Registers in 8051 Pin description- 8051 parallel /O ports memory
organization.

Unit 11 ASSEMBLY LANGUAGE PROGRAMMING 9100 9

Features of machine language, assembly langumaigielle-level and higHevel languages. 8051 Addressing mod
Instruction set: Classification, syntax and function of instructions, example programs.

Unit 111 I/O PORT AND INTERRUPTS PROGRAMMING 9 /010 9

Features of I/O ports. Byte size I/O, hildressability and configuring I/O ports, interface 1/O devices such as
buzzer, pustbutton switch, relay, example programs with assembly. Polling & interrupt methods, execu
interrupt, different types, IE and IP registers, enabling, disabling and priority setting, example programs in as:

Unit IV PIC MICROCONTROLLERS 9/0lo0 9
Main characteristics of PIC microcontrollér$?IC microcontroller familied 2-bit instruction wordl4-bit instruction
word-16-bit instruction wordinside a PIGnicrocontroller.

Unit V APPLICATIONS 910/l o0 9

Multiplexed seversegment display, LCD module, ADC 0804, wave form generation using DAC 0808, DG |
PWM for speed control, Stepper motor, appropriate program.

Total (45L)= 45 Periods

Text Books:
A. Mazi di : J. C. Mazidi &R. D. McKi nl ay, 06 The 805]
1l.lco (2ndEdition)
2. |Luci o Di Jasio et.al ., API C Microcontroll ers:
Reference Books:
1. Microcontrollers & applications, Ramani Kalpathi, & Ganesh Raja
2. Embedded C Michael .J.Pont Pearson Educatio2002
3. I. Scott MacKenzie, Raphael-@V. Phan AThe 8051 Microcontroll e
4 M.Mahal akshmi, 8051 Microcontroller Architect
2008.




E-References:

1. https://nptel.ac.in/courses/108105102
2. https://www.youtube.com/playlist?list=PLm_MSCIsnwm9hEIDpFfDn@iki¥nF4ug
3. http://www.satishkashyap.com/2012/02/videotureson-microprocessorand.html
Course Outcomes: T
Upon completion of this course, the students will be able to: Bl oo somy Mapped
CO1 | Understand the basics of microcontroller and 8051 architectures. Understanding
CO2 | Develop programs for control applications using assembly language Applying
CO3 | lllustrate the use of interrupts service routines Applying
CO4 | Understand the PIC microcontroller architecture. Understanding
CO5 | Design microcontroller based simple raadrld applications Applying

COURSE ARTICULATION MATRIX

COs/| PO | PO [PO| PO [ PO [PO[PO[PO[PO[ PO [PO[ PO | PSO]| PSO PSO 3
POs| 1 | 2 [ 3| 4|5 |6|7|8|9| 10 11| 12| 1 2

coi| 1 | 2 |- 2 |- 2 [- - |- 1- e 3 |- 2

co2| 1| 2 |- e 2 [- - |- 1- E - |- 1

cos| 2 | 2 |- 3 |- 1 [- - |- - e 2 |- 3

co4| 1 | 3 |- 2 |- 2 [- - |- 1- e 2 |- 1

cos| 2 | 3 |- 1 |- 2 [- - |- 1- E 2 |- 2

Avg | 14] 24 - 2 |- Jas[- [- [- [- 2 2.25 | - 1.8

3/2/1- indicatesstrength of correlation (Bligh,2- Medium,t Low)




22ECOEO04 COMPUTER NETWORKS OPEN ELECTIVE

PREREQUISITES CATEGORY | OE Crfd' 3

L | T |P| TH
3 |0|0] 3

Hours/Week

Course Objectives:

To introduce the basic concept in moddata communication and computer networking.

To introduce the students the functions of different layers andapthknowledge of data link layer.

To make students to get familiarized with different protocols and networkdaggronents.

To introduce the basic functions of transport layer and congestion in networks.

aiplwnNeE

.| To understand the concepts of various network Applications and Data security.

Unit | [ NETWORK FUNDAMENTALS AND PHYSICAL LAYER [9JoJo] 9

Componentd networksi Topologiesi The OSI reference modellayers and duties. TCP/IP reference mddé
layers and duties, Physical Layer: Transmission Me@aided media & unguided medi&lA 232, SONET

Unit 11 | DATA LINK LAYER |9 Jo|o] o

Logical link control Functions: Framing, Flow control, Error control: CRC, LLC protocetDLC, P to P Medium
access layer Random access, Controlled access, Channelizatidined LANs: Ethernet IEEE 802.3, IEEE 802
and IEEE 802.5. Internetworking, Interconnection issues, Interconnection devicd3epeaters, Hubs
Routers/switches and Gateways.

Unitlll [ NETWORK LAYER 9 fofo] o9

SwitchingCircuit switching, packet switching, message switching. Internet protocols; IPV4, IPV6, ARP,
VPN. NetworkRouting Algorithms- Unicast routing protocol: Distance Vector Routingjink State Routing.

UnitlV | TRANSPORT LAYER |9 ]ofo]| 9

Transport Services, Elements of Transport protocols, Connection manageraset, Datagram Protocol (UDP)
Transmission Control Protocol (TCP)Xongestion Control and Quality of services (Qb®)tegrated Services

UnitV [ APPLICATION LAYER o ]oo] o9

Domain Name Space (DNS$) Electronic mail (SMTP, MIME, POP3, IMAP4) Application protocols: WWW
HTTP, FTPand TELNET, Network management protocol: SNMP.

Total (45L)= 45 Periods

Text Books:
1. Behrouz A. Foruzan, fiData communication and
2. James. F. Kurouse& W. Ross, ACompedteur iNred ,0r
Reference Books:
1. LarrylL. Petersoné&PeterS. Davie, iComputer Net wor
2. AndrewS. Tanenbaum, iComputer Net workso, PHI , Fou
3. An Engineering Approach to Computer NetwoefksKeshav, 2nd Edition, Pearson Education
4, AjitPal ,AiDataCommuni cati onandComputer Net wor Kk
E-References:
1. https://nptel.ac.in/courses/106105183
2. https://www.mbit.edu.in/wgcontent/uploads/2020/05/Computdetworks5th-Edition. pdf
3. https://www.tutorialspoint.com/data_communication_computer_network/index.htm




Course Outcomes: Bl ooméb
Upon completion othis course, the students will be able to: Taxonomy
Mapped
Cco1 Explain the basic concept in modern data communication and different level o] Understanding
layers in the protocol
COo2 Analyse the functions and services of data link layer Analysing
CO03 Categorize the functions and services of network layer Understanding
CO4 Examine the basic functions of transport layer and congestion in networks Understanding
CO5 Analyse the concepts of various network applications and data security Analysing
COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO | PO| PO| PO | PO| PO | PO| PO SO | PSO | PSO
1 2 3 5 6 7 8 9 10 | 11| 12 1 2 3
Cco1 2 1 1 |- 1 |- - - - - - - 2 - 1
CO2 2 1 2 |- 1 |- - - - - - - 2 1 1
CO3 2 1 1 |- - |- - - - - - - 3 1 2
CO4 3 2 1 |- 2 |- - - - - - - 2 - 2
CO5 2 1 1 |- 1 |- - - - - - - 1 1 1
Avg 22| 12|12 - 1.25] - - - - - - - 2 1 1.4

3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)




22ECOEOQ05 BASICS OF EMBEDDED SYSTEMS OPEN ELECTIVE

CATEGORY OE | Credit 3

PREREQUISITES L T|P| TH
Hours/Week 3 ol o 3

Course Objectives:

1. To impart knowledge on embedded system architecture and embedded development Strategies

2. To understand the bus Communication in processors and peripheral interfacing

3. To understand basics of Real Time Operating System

Unit | | BASICS OF EMBEDDED SYSTEMS 9 ]ofo] 9

Introduction- Fundamental Components of Embedded Syste@isallenges for Embedded SystenExamples-
Programming LanguagesRecent Trends in Embedded Systemdschitecture of Embedded System&mbedded
Design Life Cycle Selection ProcessHardware Software Partitioningddevelopment Environment.

Unit Il | MEMORY MANAGEMENT AND INTERRUPTS |9 |o]o |9

Memory Access ProcedureTypes of Memory Memory Management MethodsDMA i Memory Interfacing
Polling Vs Interrupts- Types of Interrupts- Interrupt Latency- Interrupt Priority i Programmable Interruf
Controllers- Interrupt Service Routines.

Unit 11 | COMMUNICATION INTERFACES 9 |o |0 |9

Interfacing Buses Serial Interfaces RS232/UART- RS422/RS485 12C Interface- SPI Interface USB1 CAN -
IRDA - Ethernet IEEE 802.11 Bluetooth

UnitlV [ REAL TIME OPERATING SYSTEMS 9 [o [o |9

RealTime Concepts Task Management Task Scheduling Classification of Scheduling Algorithms Clock
Driven Scheduling Event Driven Scheduling Resource SharingPriority Inheritance Protocal Priority Ceiling
Protocol- Inter Task CommunicationMutex - SemaphoresMessage Queueslimers- Commercial RTOS.

Unit V | VALIDATION AND DEBUGGING (9 |o]o |9

Host and Target MachinesValidation Types and MethodsHost Testing- HostBased Testing Setup Target
Testing- Remote Debuggers and Debug KernrdROM Emulator- Logical Analyzeri Background Debug Mode
InCircuit Emulator CASE STUDY: RFID Systerm&PS Navigation SysteinDevelopment of Protocol Converter,

Total (45L)= 45 Periods

Text Books:

1 SriramVlyerand Pankaj Gupta, meEmBlysd cand mRea alg r-Killmmi n
' Publishing Company Limited, New Delhi, 2006.

> Arnol d S Berger, " E mAndrdratection t8 Precesees) 9 oolB &nd Teghniques

Elsevier, New Delhi, 2011.

Reference Books:

1. Prasad K V K K,-TimeESysterasd@becdpisfOesigh and Programiinifige Ultimate
Reference, Himal Impressions, New Delhi, 2003

2. Heat h, AEmbedded Sy antineprins of Blseser, Massadhysettdl 2003 e s

3. Tammy Noergaard, AEmbedded Systems Architecit
Massachusetts, 2006.

4, Raj Kamal , OEAbeddedctSyséeemProgrammi ng, Desi

E-References:

1. https://lecturenotes.in/subject/225/embeddgstemes

2. https://nptel.ac.in/courses/108102045/19

3. https://www.coursera.org/learn/introductiembeddedystems.




Course Outcomes:
Upon completion of this course, teudents will be able to

Bl oomobs
Mapped

T a x

CO1 | Outline the concepts of embedded systems

Remembering

CO2 | Understand the concept of memory management system and interr

Understanding

CO3 | Know the importance of interfaces.

Understanding

CO4 | Understand real time operating system concepts.

Understanding

CO5 | To realize the applications of validation and debugging. Applying
COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO | PO|PO|PO|PO| PO | PO| PO | PSO| PSO | PS
1 2 3 5 6 7 8 9 10 11 | 12 1 2 03
Cco1 3 3 1 3 3 3|2 |- - - 3 3 3 |- 2
CO2 3 3 2 3 3 3|2 |- - - 3 3 3 |- 2
Cos3 3 3 3 3 3 3|2 |- - - 3 3 3 |- 2
CO4 3 3 2 3 3 3|2 |- - - 2 3 3 |- 2
CO5 3 3 2 3 3 3|2 |- - - 3 3 3 |- 2
Avg 3 3 2 3 3 3|2 |- - - 28| 3 3 |- 2
3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)




22ECOE06 BASICS OF INTERNET OF THINGS OPEN ELECTIVE
PREREQUISITES CATEGORY | OE Credit 3
T
Hours/Week L T P H
3 0 0] 3
Course Objectives:
1. To understand the vision of M2M to 10T.
2. To gain an understanding of IOT market perspective.
3. To acquire knowledge on lo T Technology Fundamentals and applications
4. To build small system using Raspberry Pi.
Unit] [ M2M TO IOT i THE VISION | 9JoJo]9

Introduction- From M2M to lo F M2M towards lo T: M2M Communication The global context A use case
examplel Differing Characteristics.

Unitll | M2M TO IOT i A MARKET PERSPECTIVE |9 |o Jo |9

Introduction- Some Definitions M2M Value Chaing lo T Value Chains An emerging industrial structure for
T- International driven global value chain and global information monopeld2M to lo T-An Architectural
Overviewi Building an architectureMain design principles and needed capabiliids Io T architecture outline
Standards considerations.

Unit Il | IOT TECHNOLOGY FUNDAMENTALS |9 Jo o |9

lo T Enabling technologies lo T levels and deployment templateBevices and gatewaysData management
Business processes in lo- Everything as &ervice (XaaS) M2M and lo T Analytics.

Unit IV | BUILDING I0OT WITH HARDWARE PLATFORMS |9 [o o |9

lo T Systemd_ogical Design using Pythoilo T Physical Devices and End Points T Device- Raspberry Pi
Interfaced Programming Other lo Tdevices lo T Reference ModelReal World Design Constraints.

UnitV | IOT USE CASES AND APPLICATIONS |9 [0 Jo |9

Home automatioutomatic lightingHome intrusion detectierCities Smart parking Environment Weather
monitoring systerAir pollution MonitoringForest Fire DetectionAgriculture- Smart irrigation. Commercis
Building Automationi’ Introduction- Case study (Phase one) : Commercial building automation tddage study
(Phase two) Commercial building automation in the future.

Total (45L)= 45 Periods

Text Books:
Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand, StamatisKarnouskosBlayid e ,
1. Machineto-Machine to the Internet of Things: Introduction to a New Ageloft e | | i &ditiang

Academic Press, 2014.

2 Arshdeep Bahga, Vi jay -Mmaddsosne tatpip,r ofialcnhtoe r nlenti voel

Reference Books:

1. Olivier Her sent , davi dBoswart hi épplicatiddsnta the skart gad
buil ding automationdé, John Wiley &amp; Sons,

2. Francisd a Cost a, AfRet hinking the I nternet of Thin
Edition, Apress Publications, 2013

3. Haki maChaouchi , 6The I nternet of Things Conne

4. FabriceTheoleyr, AChun Pang, 6l nternet of Things and M/

E-References:

1. https://nptel.ac.in/courses/106105166

2. https://onlineitguru.com/loDnline-training.html

3. https://onlinecourses.nptel.ac.in/noc22 cs53/preview



https://nptel.ac.in/courses/106105166
https://onlineitguru.com/iot-online-training.html
https://onlinecourses.nptel.ac.in/noc22_cs53/preview

Course Outcomes: Bl oomés Taxono
Upon completlon of this course, the students will be able to:

CO1 | : | Understand the vision of 10T from a global context. Understanding

CO2 | : | Determine the Market perspective of IoT. Remembering

CO3 | : | Understand the IoT technology fundamentals. Understanding

CO4 | : | Build small system using Raspberry Pi. Applying

CO5 | : | Analyse applications of 10T and case studies Analysing

COURSE ARTICULATION MATRIX

COs/POs | PO | PO | PO|PO4] PO [ PO|PO|PO[PO| PO [PO| PO | PSO| PSO| PSO3
1| 2|3 5 | 6|7 |89 10 [11] 12| 1 2

co1l YR 2 |- - |- 1- 7T- - |- - - -
CO2 2 | 2 |2 2 2 [- |- -1 7T- - 1 | 1 |- -
CO3 2 | 2 |2 2 2 [- |- -1 7T- - 1 | 1 |- -
co4 2 | 2 |2 2 2 |- |- -1 7T- 2 | 2 | 2 |- -
CO5 2 | 2 |2 2 2 [- |- -1 7T- 2 | - 2 |- 2
Avg 2 18| 2| 2 2 [- |- |- |- - |2 ]13] 15 |- 2

3/2/1- indicates strength of correlation-k8gh,2- Medium,t Low)




22ECOEOQ7 BASICS OF ARTIFICIAL INTELLIGENCE OPEN ELECTIVE

PREREQUISITES CATEGORY | OE | Credit 3
L T |P TH
Hours/Week 3 0 ol 3

Course Objectives:

Study about uninformed and Heuristic search technigues.

To Learn techniques for reasoning undecertainty

Introduce Machine Learning and supervised learning algorithms

Study about ensemble and unsupervised learning algorithms.

ais|wNE

Learn the basics of deep learning using neural networks.

Unit | [ PROBLEM SOLVING (9o o] 9

Introduction to Al - Al applicationsi problem solving agenissearch algorithmis Uninformed search strategiés
Heuristic search strategiéslocal search and optimization problefisdversarial search constraing satisfactio
problems(CSP) .

Unit Il | PROBABILISTIC REASONING |9 |o]o |9

Acting under uncertaintyy Bayesian inference naive bayes models. Probabilistic reasotiifayesian networks
exact inference in BW approximate inference in BNcausal networks.

Unit il | SUPERVISED LEARNING (9 oo |9

Introduction to machine learnirigLinear Regression Models: Least squares, single & multiple variables, Ba
linear regression, gradient descent, Linear Classification Models: Discriminant furictidtrobabilistic
discriminative model- Logistic regression, Probabilistic generative moteNaive Bayes, Maximum margi
classifieri Support vector machine, Decision Tree.

Unit IV | ENSEMBLE TECHNIQUES AND UNSUPERVISED LEARNING [9 [oJo [9

Combining multiple learners: Model combinati@chemes, Voting, Ensemble Learnindpagging, boosting,
stacking, Unsupervised learning:rieans, Instance Based Learning: KNN

UnitV | NEURAL NETWORKS (9 o]0 |9

Perceptron- Multilayer perceptron, activation functions, network traininggradient descent optimizatiori
stochastic gradient descent, error backpropagation, from shallow networks to deep nigtmdrksturation (ake
the vanishing gradient problerbatch normalization, regularization, dropout.

Total (45L)= 45 Periods

Text Books:

1 Stuart Russell and Petei ANModéegn ApApto&achoal
' Education, 2021

Q)

2. Christopher M. Bi shop, fiPattern Recognition

Reference Books:

1. EthemAl paydin, #Alntroduction to Machine Learnin
2. Kevin Night, El ai ne Ri ch, and Nair B. , nArtif
3. Patrick H. Winston, "Atrtificial Intelligence”, Third Edition, Peardéducation, 2006

4, Tom Mitchel |, AMachine Learningo, Mc Gr aw Hi | |
E-References:

1. https://machinelearningmastery.com/

2. https://ai.google/education/

3. https://in.coursera.org/learn/machitlearning




Course Outcomes:
Upon completion of this course, the students will be able to: Bl oomés Taxon
CO1 Use appropriate search algorithms for problem solving Understanding
CO2 Apply reasoning under uncertainty Applying
CO3 Build supervised learning models Applying
CO4 Build ensembling and unsupervised models Applying
CO5 Build deep learning neural network models Applying
COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO | PO| PO|PO|PO| PO | PO| PO | PSO| PSO| PSO
1 2 3 5 6 7 8 9 10 | 11 | 12 1 2 3
Co1 2 1 2 1 1 - - - - - 1 1 2 2 2
CO2 2 1 2 1 1 - - - - - 1 1 2 2 2
COs3 2 2 3 2 1 - - - - - 3 2 2 2 2
co4 2 2 2 1 1 - - - - - 3 2 2 2 2
CO5 2 2 3 2 1 - - - - - 3 2 2 2 2
Avg 2 16 | 24| 14 1 - - - - - 22| 16 2 2 2
3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)




22EEOEO01 RENEWABLE ENERGY SOURCES SEMESTER Y/II I/
PREREQUISITES CATEGORY | OE | Credit 3
Basic Electrical and Electronics Engineering Hours/Week lé -g I(:; T:

Course Objectives:

1. ‘ To impart knowledge on the different renewable energy sources and technologies.

UNIT | | INTRODUCTION |l 9 Jo]Jo] 9

World Energy Usé Reserves of Energy ResourdeEnvironmental Aspects dEnergy Utilisationi Renewable Energ
Scenario in Tamil Nadu, India and around the WadrldPotentialsi Achievements / Application$ Economics of
Renewable Energy Systems.

UNITIl | SOLAR ENERGY l 9 Jofo] 9

Solar Radiatiori Measurements of Sold&Radiationi Flat Plate and Concentrating CollectérsSolar Direct Thermal
Applicationsi Solar Thermal Power GeneratiorFundamentals of Solar Photo Voltaic Conversiddolar Cellsi Solar
PV Power Generatioh Solar PV Applications.

UNIT Il | WIND ENERGY l 9 Jofo] 9

Wind Data and Energy EstimatianTypes of Wind Energy SystenisPerformancd Site Selectiori Details of Wind
Turbine Generatar Safety and Environmental Aspects.

UNITIV | BIO i ENERGY |l 9 Jo]Jo] 9

Biomass Direct Combustion BiomassGasifiersi Biogas Plantg Digestersi Ethanol Productiori Bio Dieseli
Cogeneratiori Biomass Applications.

UNITV | OTHER RENEWABLE ENERGY SOURCES |l 9 Jofo]| 9

Tidal Energyi Wave Energyi Open and Closed Ocean Thermal Ene@pnversion(OTEC) Cycleg Small Hydre
Geothermal Energy Hydrogen and StorageFuel Cell Systems Hybrid Systems.

Total (45L+0T) = 45 Periods

Text Books:

1. Rai . G.-OonvémNbinonal Energy Sourceso, Khanna

2. Twidell, J.W. & Weir, A., fRenewable Energy

Godfrey Boyl e, iRenewabl e Energy, Power for
3.
1996.

Reference Books:

1 Chetan Singh Solanki, Soladphot ovol t ai c s, AFundament al s,

' Learning Private Limited, New Delhi, 2009.
5 Tiwari. G.N., Solar Energy iFundament al s Desi gn, Model | in
) House, New Delhi, 2002.

3. Freris. L.L., AWind Energy Conversion Systen

4. Johnson Gary, L. AWind Energy Systemso, Pren

5. David M. Mousdalé i1l nt r oducti on to Biofuelso, CRC Pre
Course Outcomes: Bl oombés T
Upon completion of this course, the students will be able to: Mapped

Cco1 : | Recall the availableenewable Energy Sources L1: Remembering

CO2 .| Nllustrate the types of generators. L4: Analysing

COo3 .| Apply different types of mechanism for energy conversion. L3: Applying

co4 : | Analyzethe benefits and challenges in harnessing renewable Energy. | L4: Analysing

CO5 | Recognize and apply appropriate renewable energy sources. L2: Understanding




COURSE ARTICULATION MATRIX

COs/ PS [PS |PSO
Pos | °° | Po2| PO3| PO4 | POS | PO6| PO7| PO | POY | PO | PO PO 01 02 |3

co1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 1
COo2 3 1 1 3 1 1 1 1 1 1 1 1 2 1 1
COo3 1 2 2 1 1 1 1 1 1 1 1 1 2 1 1
CcoO4 3 1 1 3 2 1 1 1 1 1 1 1 2 1 1
CO5 2 1 1 2 1 1 2 1 1 1 1 1 2 1 1
Avg 2.2 1.2 1.2 2 1.4 1 1.2 1 1 1 1 1 1.7 1.2 1

3/2/T-indicates strength of correlation-igh, 2Medium, t Low)




22EEOEQ2 INDUSTRIAL DRIVES SEMESTER Y/III/
PREREQUISITES CATEGORY | OE | Credit 3

L [T[P[ TH
3 olo] 3

Power Electronics, and Electrical Machines Hours/Week

Course Obijectives:

1. | To understand the basic components of electric drive system,

2. | To analyze the operation and performance of the chopper fed DCdrive,

3. | To understand the operation and performance of AC noviogs

4. | To understand the advanced techniques in the control of industrial drives.

Unit!| | BASICS OF ELECTRIC DRIVE |l 9 ]ofJo] 9

Electric drive- introduction and advantages, types and choice of electric drive, components of electric driversgtiem,
duty class classification continuous, short time and intermittent duty,-spegek characteristics of DC and Induction motd
drive.

Unitll | DC DRIVES l 9 JoJo] 9

Review of dc chopper and duty ratio control, chopper fed dc motor for spa&ol, steady state operation of a chopper fec
drive, armature current waveform and ripple, calculation of losses in dc motor and chopper, efficiency of dc drive, sm
starting,

Review of motoring and generating modes operation of a separately excited dc machine, four quadrant operation of d
machine; singlguadrant, twequadrant and fougquadrant choppers; steadtate operation of muitjuadrant chopper fed dc
drive, regenerative braking

Unit Il | AC DRIVES |l 9 ]ofJo] 9

Review of induction motoequivalent circuit and torquspeed characteristic, variation of torque speed curve with applied
voltage, applied frequency and applied voltage and frequency, typical spged curves of fan and pump loads, operating
point, constant flux operation, flux weakening operation.

Unit IV | CONTROL OF DC AND AC DRIVES l 9 JoJo] 9

Control structure of DC drive, inner current loop and outer speed loop, dynamic model of dc motor dynamic equationg
transfer functions, modeling of chopper as gain with switching delay, plant transfer function, for controller design, curr
controller specification and design, speed controller specification and design.

Generation of threphase PWM signals, sinusoidal modulation, space vector theory, conventional space vector modul
constant V/f control of induction motor. Operation of glipg induction motor with external rotor resistance, power electrg
based rotor side control of slip ring motor, slip power recovery schemes.

UnitV | ADVANCED TECHNIQUES |l 9 JoJo] 9

Microcontroller based control of DC drive, Phase locked loop control ofrfiotor, AC/DC drive using microprocessor.
Synchronous motor drives, Stepper matoatings, specifications, stepper motor drive employing microcontroller.

Total (45L+0T) = 45 Periods

Text Books:

1. |G. K. Dubey, fAFundameesal sCRIC Prestrri 28102.

2. |Subrahmanyam, Vedam AEIl ectr i cal-GrawHilwebkshingd\eve Belhit2616 a

3. |S. K. Pillai, AnA first course on Electric Driveso,

Reference Books:

1. |G.K.Dubey, fiPower Semiconductor Controlled Drivesbo,
2. |W. Leonhard, fiControl of Electric Driveso, Spring
3. [Jai P. Agrawal , i PoAléhre oElye atnrdo Miecss gHwst eemsar son Edu

Course Outcomes:

Upon completion of this course, the students will be able to: Bl oomés Taxo
Mapped

Cco1 . | Identify the electric drive for the required spdedjue characteristics L1: Remembering

CO2 . | Understand th&unctioning of DC drive using converters L2: Understanding

COs3 . | Understand the functioning of AC drive using converters L2: Understanding

CO4 . | Analyse the various control schemes for AC and DC drive L4: Analyzing

CO5 : | To usemicrocontroller based system for motor control L6: Creating




COURSE ARTICULATION MATRIX

COs/| PO| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO3
POs 1 2 3 4 5 6 7 8 9 10 11 12 1 2

co1 1 1 1 2 1 1 1 2

CcOo2 2 2 2 3 2 1 1 1 2

COo3 2 2 2 3 2 1 1 2 3

CO4 2 3 3 3 3 1 2 2 3 2 3 2
CO5 1 2 2 3 3 2 3 1 2 2
Avg 1.6 2 2 28 | 2.2 1 15 2 - - - 1.8 1.4 2.4 2

3/2/1-indicates strength of correlation-(8igh, 2-Medium,  Low)




22EEOEQ03 ENERGY CONSERVATION AND MANAGEMENT SEMESTER \\§I||/
PREREQUISITES CATEGORY OE Credit 3

Basic Electrical and Electronics Engineering or Principles of Elect Hours/Week L T P ¢
Engineering or Basic Electrical Engineering for Metallurgy 3 0 0 3

Course Objectives:

1. | To understand basics ehergy.

2. | To familiarize the energy scenario in India.

3. | To understand the energy conservation approaches.

4. | To get knowledge on energy management approaches.

5. | To update the knowledge in energy efficient technologies.

UNIT | | ENERGY SCENARIO | 9 Jo]o]| 9

Energy scenario of India Present nomenewable energy scenafioGross domestic producEnergy intensityi Current
energy production and pricing Energy security- Energy strategy for the future, air pollution, climateange. Energy
Conservation Ae2001 and its features.

UNIT Il | BASICS OF ENERGY | 9 JoJo] 9

Introductioni Work, power and enerdiy Electricity basic§ Thermal energy basidsEnergy units and conversiongnergy
performancé Matching energy usage tequirement.

UNIT Il | ENERGY CONSERVATION APPROACHES | 9 [ o]o] 9

Energy saving opportunities in electric motors, Benefits of Power factor improvement and its tecBhigiesapacitor
Synchronous Condenser etc., Energy conservation by indudtivals, Methods and techniques of energy conservatig
ventilation and air conditioners, compressors pumps, fans and blowers. Energy conservation in electric furnaces,
boilers., lighting techniquesNatural , CFL, LED lighting sources and fittings.

UNITIV | ENERGY MANAGEMENT | 9 | oo 9

Demand side management (DSMPSM planningi DSM Techniqued Load management as a DSM stratéggnergy
conservation tariff options for DSM- Energy audit instruments for energy auditEnergy audit foigeneration, distributior
and utilization systemis economic analysis.

UNITV | ENERGY EFFICIENT TECHNOLOGIES | 9 JoJo] 9

Maximum demand controllersAutomatic power factor controllersEnergy efficient motorsSoftstartersvith energy saver
Variable speed drives Energy efficient transformers Electronic ballast Occupancy sensorsEnergy efficient lighting
controls- Energy saving potential of each technology.

Total (45 L+0 T)= 45 Periods

Text Books:
1. |Sonal Desai, fAHandbook of Energy Audito, McGraw Hi
2 |Tripathy, S. C, #fAUtilization of Electrical Energy

Reference Books:

1. | Guide books for National Certification Examination for Energy Manadenergy AuditorsBookl, General Aspect:
(available online).

2. | Guide books for National Certification Examination for Energy Manager / Energy AuditorsBdelectrical Utilities
(available online)

3. |Murphy. W.R and McKay. G, fAEnergy Management 0, But

4, |[Wayne C Tuner, fAEnergy Management Hand Booko, Johi
Course Outcomes: Bl o oTaXoeomy
Upon completlon of this course, the students will be able to: Mapped

Cco1 . | Identify the present energy scenario. L2: Understanding

CO2 : | Recognize the various form of energy. L2: Understanding

CO3 . | Interpret the process of energy conservation. L3: Applying

CO4 : | Categorize the methods improving energy management. L4: Analysing

CO5 : | Examine the role of energy efficient devices in energy conservation L4: Analysing




COURSE ARTICULATION MATRIX

Cco/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 Fj)_(g Fj)_? F:I).(Z) PfO PgO 20
Co1 1 2 3 2 2 3 2 2 2 2 1
CO2 1 2 2 2 2 3 3 3 2 2 1
CO3 2 2 2 3 2 3 2 3 1 3 1
CoO4 2 3 2 2 3 3 3 3 3 3 1
CO5 2 2 3 1 2 3 2 1 3 2 1
Avg 16 | 22 | 24 2 2.2 - 3 - - - 2.4 2.4 2.2 2.4 1

3/ 2/ 1i indicates strength of correlation-Bigh, 2Medium, tLow)




22EEOEN4 ELECTRIC VEHICLES SEMESTER \\//I”/
PREREQUISITES CATEGORY OE | Credit 3

. ) L T|P| TH
Electrical Machines Hours/Week 3 0o 3

Course Obijectives:

1. To learn thecomponents of Electric Vehicle, configurations and its architectural design

2. To study the energy storage options for Electric vehicle.

UNITI [ ELECTRIC VEHICLES |l 9 J]ofo] 9

Configurations of Electric Vehicles (EV), Performance of Elecif@hicles: Traction Motor Characteristics, Tractive Eff
and Transmission Requirement and Vehicle Performance, Tractive Effort in Normal Driving , Energy Consumption

UNITIl | HYBRID ELECTRIC VEHICLES |l 9 /lofo] 9

Concept of Hybrid Electric Driv8rains, Classification of hybrid electric vehicles , Architectures of Hybrid Electric O
Trains: Series Hybrid Electric Drive Trains, Parallel Hybrid Electric Drive Trains, Te@pupling Parallel Hybrid Electri
Drive Trains, Spee€oupling Parallel Hybrid Electric Drive Trains, Torg@®upling and Spee@oupling Parallel Hybrid
Electric Drive Trains

UNIT Il | PLUG-IN HYBRID ELECTRIC VEHICLES (PHEV) | 9 J]o]o]| 9

Functions And Benefits Of PHEV, Components of PHEV, Operating Principles ofiiPldgbrid Vehicle, Plugin Hybrid
Vehicular Architecture, Compound PHEV Architecture, Control Strategy of PHEV, Charging of PHEV

UNIT IV | FUEL CELL ELECTRIC VEHICLE | 9 JoJo] 9

Operating Principles of Fuel Cells, Fuel Cell System Characteristics, Fuel T€éelnologies, Hydrogen Storag
Configuration of a Fuel cell hybrid Electric Vehicle, Control Strategy of Fuel cell Electric Vehicle

UNITV | ENERGY STORAGE SYSTEM |l 9 ]ofo] 9

Status of Battery Systems for Automotive Applications, BatfBeghnologies: Nick&éMetal Hydride (Ni MH) Battery,
Lithiumi Polymer (Li P) Battery, Lithiumlon (Li-lon) Battery, Ultracapacitors: Features, operation and performi
Hybridization of Energy Storages

Total (45L+0T)= 45 Periods

Text Books:

1 Igbal Hussaini El ectri ¢ and Hybrid VeQGRC eress,sTaylorxdmmncig Group,USacd
' Edition ,2011.

2 Mehr dad Ehsani , Yi min Gao, Sebastien E. Gay, A

Vehiclesdo CRC Press, 2016

Reference Books:

1 Al i Emadi , Mehrdad Ehsani, John M. Mill er , AiVehic

M.Miller, Special Indian Edition, Marcel dekker, Inc 2010

E-Reference

1 | https://archive.nptel.ac.in/courses/108/106/108106170/

Course Outcomes: Bl oombés Ta
Upon completlon of this course, the students will be able to: Level

CO1 | : | Recall the concept of Electric Vehicle technology L1: Remembering

CO2 | : | Draw the configuration of different types of Electric Vehicle L4: Analyzing

CO3 | : | Describe the selection and sizing of Fuel cell for hybrid electric vehicle. L2: Understanding

CO4 | : | Select control strategy and control for Plug In Hybrid Electric vehicle L4: Analyzing

CO5 | : | Use the battery management system for electric vehicle L3: Applying




COURSE ARTICULATION MATRIX

%%Z’ po1| PO | PO | PO | PO | PO | PO | PO|PO|PO|PO|PO g? cp)g PS03
2| 3| 4|5 |6 | 7| 8|09 ]10]11]12

Cco1 1 1 3 1 2 1 1 2 1 1 1 2 1

CO2 1 2 3 1 1 2 1 1 1 2 1 2

COos3 1 1 2 3 2 1 2 1 1 1 1

CcoO4 3 1 2 1 2 1 1 3 2 1 2 1

CO5 1 2 1 2 1 2 1 2 1 1 1 2 1

Avg 14 15 | 175 175| 150| 15 | 175|133 | 1.25| 1.67| 15 15 1 1.8 1

3/2/1-indicates strength of correlation-(Bigh, 22Medium,  Low)




22MEOEO1 DESIGN OF MACHINE ELEMENTS AND MACHINING SE%'\E/ﬁlTER
CATEGORY | OE| Credit| 3
T|P| TH

Hours/Week

3 (00| 3

COURSE OBJECTIVES

To familiarize the various steps involved in the design process.

To understand the basic concepts of machining techniques.

To know the factors influencing the processes and #pgilications.

Applying the principles of milling and gear cutting machines.

|| W |IN|F

To gain the knowledge of cutting tool materials and surface finishing process.

UNIT | STRESSES IN MACHINE ELEMENTS 91010 9

Stress in simple machine membesxial, bending, torsional, bearing stress, Hertz contact stress; combined strg
principle stresses, Theories of failure, factor of safety, stress concentration, preferred numbers.

UNIT Il DESIGN OF SHAFTS AND WELDED JOINTS 91010 9

Design of shaftmembers subjected to simple and combined stredsetded joints Types of welding symbols, design o
welded joints subjected to various lodRksign of Riveted joints

UNIT 1l DESIGN OF MACHINE ELEMENTS 91010 9

Springs: Design of helicalprings stresses and deflectierdesign procedure. Bearings: Need for bearing, Types, slid
and rolling contact bearings, hydmynamic and hydro static bearindsfe of bearings Selection of bearingBroblems.

UNIT IV METAL CUTTING 910 |0 9

Theory of met al cutting: I ntroduction, mechanics o
chip formation, heat generation, cutting fluids, cutting tool life, recent developments and applications (Dry machin
high-speed machining)

UNIT V MACHINE TOOLS AND SURFACE FINISHING PROCESSES 91010 9

Tools and machine tools: Cutting tool materials, cutting tool nomenclature, introduction to machine tools, lathe,
planning, milling, drilling and boring machinesorking principle, operations, work holding devices. Surface finishi
processes: Introduction to Grinding honing, lapping processes and machines. Introduction to CAD/CAM/CIM.

Total(45L) = 45Periods

R

EFERENCE BOOKS:

RaoPNfiManuf acturi ng T e c-hlili Rublishiny GompasmytLtd, NéhcDElhi, 2006

HMT, AProduction Te 6w NevPeld, 1998t a Mc Gr aw

Mil ton C Shaw, iMet al Cutting Principleso, Clarenrm

James Browni Advanced Machini ng Te c hhilldBbo Gomparya Med ¥arko 1088, N

Robert L Mot t, fiMachine El ements in Mechanical D ¢

Shighleyand Mi sche, fAMechanical Engineering Designo M

N~ W|IN|PF

Rao. P.N iManufacturing Technol ogy, 0-HileNew DelhiCa0Q3t i 1

E-REFERENCES:

=

https://nptel.ac.in/courses/112105124

2. | Design of Machine Elements/. B. Bhandari Google Books



https://nptel.ac.in/courses/112105124
https://books.google.co.in/books?id=M1y4_cfXy0AC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false

A Textbook

of

Machine

Designo

by

R.S. Khur mi and

COURSE OUTCOMES:

Bloom Taxonomy

Uponcompletion of this course, the students will be able to: Mapped
CO1 | Analyze the stresses induced in a machine element. Analyze
CO2 | Familiarize the design concept of joints under various loading. Remember
CO3 | Familiarize the design ofarious types of bearings and Spring. Remember
CO4 | Identify the process parameters associated with various machining processes. Apply
COS5 | Familiarize the cutting tools materials and surface finishing processes. Remember
COURSE ARTICULATION MATRIX

CO%F po1| PO2|PO3| PO4| POS| POB| POT| PO8 | POY| PO10| PO11| PSOL | PSO2|  PSO3
Cco1l| 2 2 1 2 1 1 1 3 2
COo2| 2 2 1 2 1 1 1 3 2
CO3| 2 2 1 2 1 1 1 3 2
Co4| 2 2 1 2 1 1 1 3 2
CO5| 2 2 1 2 1 1 1 3 2
Avg 2 2 1 2 1 1 1 3 2

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)



https://www.docdroid.net/mtP9Dge/a-textbook-of-machine-design-by-rskhurmi-and-jkgupta-tortuka-1490186411865-pdf

SEMESTER
VI/ VI

CATEGORY | OE | Credit | 3
L | T| P|TH
3 0] 0| 3

22MEOEO02 INDUSTRIAL ENGINEERING

Hours/Week

COURSE OBJECTIVES

Assumetechnical and managerial roles in the industries.

Apply engineering principles to the working environment.

Work collaboratively.

1
2
3| Use quality tools to foresee and solve issues in the industrial situations.
4
5

To know the importance of EBQ.

UNIT | FORECASTING 9101019

Characteristics and PrincipleQualitative Methods, Delphi Technique, Market Reseaf@me Series Methodsvioving
Average, Exponential SmoothinBox Jenkins Method Auto Regressive Moving Average (ARMA) or AuRegressive
Integrated Moving Average (ARIMA) modeisFitting Regression ModelsMeasurement of Forecast Errors, Coeffici
of Correlation- Problem solving.

UNIT Il |FACILITIES PLANNING AND WORK STUDY 9(0|10/|9

Factors affecting Site LocatioBecisions- Principles and Types of Layout Layout Planning-Layout Tools ang
Computerised Layout Technique®esign of Group Technology LayoutLine Balancing- Line Balancing Methods
Objectives of Work StudyMethod Study Procedure, Recording Techniquedotion Study- Principles of Motion
Economy- Techniques of Work measuremerifime Study- Synthesis Method Analytical Estimating Predeterminec
Motion Time System (PMTS)Work Sampling Techniques.

UNIT Il |LEAN MANUFACTURING 9101019

Elements of Just In Time (JITY Pull and Push System, Kanban Syste@ptimized ProductionTechnologgnd
Synchronous Manufacturing Implementation of Six Sigma Single Minute Exchange of Die (SMED) 5S concey
Concurrent EngineeringCellular Manufacturing Enablersof Agile Manufacturing Rapid Manufacturing Business
Process Rengineering (BPRy Basi cs of Supply Chain Ma n a g ei nbEmtarprises
Resources Planning (ERP)Role of KAIZEN, Quality Circles and POKA YOKE in Modern Manufacturingseven
wastes in Lean Manufacturing.

UNIT IV |AGGREGATE PRODUCTION PLANNING 9101019

Objectives of Aggregate PlanningCapacity Requirement Planning (CRP) Procedy/pes of Capacity Planning
Strategies for Aggregate Capacity Plannindaster Production Scheduling’rocedure for Developing MPSMaterials
Requirements Planning (MRIP, Issues in MRP, Designing and Managing the MRP System, Evaluation of 4V
Manufacturing Resources Planning (MHRP

UNITV |SCHEDULING OF OPERATIONS 90|09

Operations Planning and Schedulin§chedulingTechniques Stages in SchedulinigLoading, Dispatching, Expeditin
- Finite Loading and Infinite Loading Load Charts and Machine Loading Cha#t®riority SequencingDynamic
Sequencing RulesBatch Scheduling Economic Batch Quantity (EBQ) or Economic Run Length (ERIScheduling
in Repetitive, Batch and Job Shop Manufacturindllocation of units for a single resource, allocation of multi
resource$ Resource balancingFlexible Manufacturing System.

Total (45L) = 45 Periods




REFERENCE BOOKS:

R. Panneersel vam, AProduction & Operations Manage
1
2012
5 El wood S.Buffa, and Rakesh K. Sar i n, "Hilitbo, dahm WileyRrSong, |
2000
3 Dilworth B.James, fAOperations Management Design,
Hill Inc., New York, 1992
Vol l man T. E, AManufacturing Planning and Control

4
E-REFERENCES:

1.| https:/lwww.newtondesk.com/industrahgineeringstudy-noteshandwritten
2

3

https://en.wikipedia.org/wiki/Lean_manufacturing

https://www.planettogether.com/blog/typesschedulingin-productionplanningandcontrol

COURSE OUTCOMES: Bloom Taxonomy
Upon completion of this course, the students will be able to: Mapped
col Apply fche knowledge of engineering and sciencesniprove the productivity of Apply
industries.
CO2 | Design a system to meet the desired needs within realistic constraints. Create
CO3 | Function in multidisciplinary teams. Apply
CO4 | Use the techniques, skills, and modern engineering tootsurufacturing practice. Understand
CO5 Perform as an effective industrial engineer integrating high and low leve Create
management

COURSE ARTICULATION MATRIX

%%SS/ PO1|P0O2| PO3|PO4| POS| POB| PO7|PO8| PO | PO10| PO11| PSO1| PSO2|  PSO3
coil| 3 2 | 2 3
CO2 3 2
CO3 3 2 3 2 3 2 3

CO4| 3 3 2 3 3 2 3
CO5 3 2 3 3

Avg 3 3 3 2 2.5 3 2 3 3 2 3 2 3 2.6

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)




22MEOEO3 INDUSTRIAL ROBOTICS SEMESTER VI/VII

CATEGORY | OE | Credit | 3
T| P |TH
3 /0|03

Hours/Week

COURSE OBJECTIVES

1 | To explore concepts of robot technologies that is playing vital role in manufacture.

2 | Describe various robot technology applications.

3 | Develop an understanding of robot Kinematics and dynamics.

4 | Explain and summarize robot end effectors and Sensors.

5 |Explore conceptual understanding of Robot programming.

UNITI INTRODUCTION 9 | 0/0] 9

Robot- definition - robot anatomy co-ordinate systemswork envelope types andlassification- specificationsg
joint notationsi types of joints- speed of motion pay load- robot parts and their functionsneed for robots in
Indian scenario.

UNIT II ROBOT DRIVE SYSTEMS AND END EFFECTORS 9 10109

Drives- hydraulic, pneumatic, mechanical and electricggrvo motors stepper motorssalient features, application
i end effectors types: tools grippers- mechanical gripperspneumatic and hydraulic grippers, magnetic grippe
vacuum grippers, multiple grippers.

UNIT I SENSORS AND MACHINE VISION 9 00| 9

Requirements of sensadirgrinciples, types and applications of following types of sensors proximity (inductive,
effect, capacitive, ultrasonic and opticél)range (Triangulation, structured light approach, laser rangg)eed,
position (resolvers, optical encoders, pneumaiticjorce i torque i touch sensors (binary, analog senser)
Introduction to machine visiotfunctions- image processing and analysis.

UNIT IV ROBOT KINEMATICS AND ROBOT PROGRAMMING 9 10|09

Forward kinematics andeverse kinematics of manipulatorswo, three degrees of freedom (in 2 dimensioiial)
homogeneous transformation matrigimple problems lead through programming, robot programming language
VAL programmingi motion commands sensor commandsend effecter commandssimple programs for loading,
unloading and palletizing operations.

UNIT V APPLICATIONS, IMPLEMENTATION AND ROBOT ECONOMICS 9 00| 9

Robot cell desigri types- Application of robots in processingassembly inspection- material handling loading-
unloading - automobile- implementation of robots in industriessafety considerations for robot operatioins
economic analysis of robotpay back method and rate of return method.

Total (45L) = 45Periods

REFERENCE BOOKS:

1| Mi kel | . P. Groover , 6l ndustrial Robotics Techno
5 Fu.K.S. Gonzalz.R.C, and Lee C.S. G. , fiRobotics Control,
Co., 1987.

Richard D.Klafter, Thomas A.Chmielewski and MichealNegini Rob ot i dAenlgnnhnegr aneg
Prentice Hall Inc, Englewoods Cliffs, NJ, USA, 2005.

4| Janakiraman. P. A. fiRobotics &itd99b. mage Processing

YoramKoren fiRoboti cs f or-HIEBogkiCo.elg9%.s o, Mc Gr aw

6| A. K. Gupta and S. K. Arora, fAlndustrial Automati on

Fu. K. S., Gonzalez. R. C. & Leei@t®lGigeaReldot
co, 1987.




8| Craig.

J. J. délntroduction t oWeBaeyhl®9®i cs mechanic

9| Ray Asfahl. C., O6Robots and Manufacturing Aut onm
COURSE OUTCOMES: Bloom
Uponcompletion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Understand the basic concepts, parts of robots and types of robots. Understand
CO2 | Understand the potential applications of robots in industries as pautarhation tool. Understand
Familiar with the various drive systems for robot, sensors and their applications in robot
cos programming of robots. Remember
co4 rD(;;(c:’ths about the various applications of robots, justification, implementation and safet Analyze
CO5 | Select an appropriate robot for a particular application. Apply

COURSE ARTICULATION MATRIX

COs/POs| PO1|PO2| PO3|PO4| PO5|PO6| PO7| PO8 |PO9| PO10| PO11| PSO1 |PSO2 PSO3
Co1 3 2 1 1 1 1
CcOo2 1 1 1 1 1
CcOo3 1 0 1 1
CO4 1 3 1
CO5 2 1 2
Avg 3 1.7 1 1 1.7 1 1.2

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)




22MEOEO04 POWER PLANT ENGINEERING SE\I\//II/E\;‘Q;lTER
PREREQUISITES CATEGORY | OE | Credit | 3
1. Having sufficient knowledge on basics of power plant L T | P|TH
2. Basic unit calculation for consumption of power Hours/\Week 3 0|03
COURSE OBJECTIVES:
1. | Understanding of thermal power plant operations and its components.
2. | Location of hydro power plant and its components to generate power.
3. | Complete knowledge about diesel and gas power plant.
4. | Basic knowledg®f nuclear reaction and types of nuclear power plant.
5. | Basic knowledgef power plant economics and various tariff methods.
UNIT | STEAM POWER PLANT 910|019

Layout of steam power plaiitboilers- Modern high pressure and supercritical boileRreparation and handling of
coal- Pulverizer- Dust collector Ash removal; StokersDifferent types- Pulverized fuel burning; DraughDifferent

types- Chimney design Selection of blowers, Cooling towerdDifferent types- Waste heat recovery, Fluidised Bec
and Circulated Fluidised Bed boilers

UNIT Il HYDRO ELECTRIC POWER PLANT 9101019

Layout of hydel power plantclassificationi working i components layout of pumped storage power planPlant
equipment for Pumped Store Schemes.

UNIT 1l DIESEL AND GAS POWER PLANT 9101019

Layout of Diesel power plantimportant component§ performance analysi¥ Layout of gas power plant
classification of gas turbine cycléesomponent$ relative thermal efficiencies of different cycles.

UNIT IV | NUCLEAR, MHD POWER GENERATION 910019

Elementary treatmentnuclear fission, chain reactienPressurized water reactors, boiling wateactors, gas cooled
reactors Fast breeder reactors, Magneto Hydro Dynamic powagen cycle and closed cycle system.

UNITV | ECONOMICS AND SAFETY 910019

Economics and safetyActual load curves Fixed and operating costd ariff methods forelectrical energy Peak load
and variable load operationsSelection of generation type and general equipmérttoduction to safety aspects in
power plants Environmental impactsassessment for thermal power plant.

Total(45L) = 45 Periods

TEXT BOOKS:
1 S. DomkundwarA.V. DomkundwarS.C. Arora.A Course in Power PlaBingineering, Dhanpat Rai
) Publications. 2013
2 P.K. Nag, Power Plant Engineering, Tata McGraw Hill, Laxmi Publications Pvt.Ltd New Delhi, 5th Edi
) 2014.
REFERENCES:

1 R.K. Rajput. A Text of Power Plant Engineering, Laxmi publications, N2&hi 5th Edition, 2016.

2 G.R. Nagpal, PowdpPlant Engineering, Khanna Publications 1998.

Bernhardt G. Askrotzkh nd Wi | | i am A. Vopat, APower Station
Publishing Co. Ltd., 1972.

4 Frederick T. Mor es, @i Powe r-WéstlPaesstPrivete lddi, h983 r i ng o,

Joel Weisman and PRoowe rEcHlaarntt, HEinMyoidneerenr i ngo, Pr en




E-REFERENCES:

https://en.wikipedia.org/wiki/Power_plant_engineering

https://onlinecourses.nptel.ac.in/noc21_me86/preview

COURSE OUTCOMES: Bloom
Upon completion of thisourse, the students will be able to: Taxonomy
Mapped
CO1| Ample knowledge on thermal power plant operation and its merits and demerits. Analyze
CO2 | Potential Power of water to convert into useful energy by hydropower. Remember
CO3 | Augment withdiesel and gas power plant operation and its components. Understand
CO4 | Able to cope with recent developments on nuclear power plant. Understand
CO5| Understanding of various economics to construct power plant and to measure Understand
consumption of power bgifferent tariff.
COURSE ARTICULATION MATRIX
COs/POg4PO1|PO2| PO3 |PO4|PO5|PO6|PO7|PO8PO9|PO10|PO11| PO12 PSO1PSO2 PS03
CO1 1 2 3 2 1 1 1 2 2 2 2 1 2
CO2 1 2 3 2 1 1 1 2 2 2 2 1 2
CO3 1 2 3 2 1 1 1 2 2 2 2 1 2
Co4 | 1| 2 3 2 |1 1] 1] 2 2 2 2 1 2
CO5 2 1 2 2 2 1 1 1 2
Avg 12| 2 26 [ 20| 1 1 1.2 20 1 1.8 1.8 2.0 1 2

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)




SEMESTER

22MEQOEO05 PRINCIPLES OF MANAGEMENT VIVII

CATEGORY | OE | Credit | 3
L |T|P|TH
3|0 |0 | 3

Hours/Week

COURSE OBJECTIVES

1. | To understand the management basic features of management.

2. | Principles usages in all walks of life and industrial growth.

3. | Able to have a clear understanding of the managéuiadtions like planning, organizing, staffing, leading an
controlling.

4. | To gain some basic knowledge in international aspect of management.

UNITI MANAGEMENT - AN INTRODUCTION AND OVERVIEW 9] 0| 0| 9

Definitions of managemerit features of managemeint Management thoughts different schools of management
Scientific managemetitArts or Science, Management Vs administraiidPrinciples of Management.

UNIT Il FUNCTIONS OF MANAGEMENT 9/0 01|09

Role of managers. Functions approach to management, Management functions, Manageménelsyatding functions
and role, responsibility of managérsowards subordinates, peers, supervisors, customers, government, company, cre
shareholders, competitors etc.

UNIT 1 MANAGERIAL PLANNING AND DECISION MAKING 9010 |9

Planning fundamentals, objectives. Management by objedti&sanges in objectiveis goal distortions major types of
planning, policies and objectives, proceduresethods, rules, programmes and schedule, projects, bldggtertance of
decision making, types of decisions, decision making prdcdssision theory quantitative techniquésdecision making
conditionsi Operation Research (OR), Definition, successful areas of operation resBaaibkion tree.

UNIT IV ORGANIZATION 90|09
Organization: Basic concepitsorganization as a structureas a procesk as a group property of modern organization
typology, importance of organizatiGnbusiness /industrial organizatidnsole trading, partnership company, -C

operative, public enterprise line (military), line and staff, functional, matrix comnbtsed organization-
departmentalization need, bases of departmentatiocareer planning and management.

UNIT V STAFFING, CONTROLLING AND COMMUNICATION 90 10| 9

Nature and purpose of staffiigman power planning, aims and objectives of HR recruitment, selection and trai
sources of recruitment, process of recruitment, training methqusrformance appraisal methodscommunicationi
importance procesk barriers to communications. How to remove obstacles of effective communi¢ationtrolling i
definition 1 Characteristics of contrdl types of control requirements of effective controldirect and preventive control
repairing, control techniques.

Total (45L) = 45Periods

REFERENCE BOOKS:

Herald knootz and Heinz wei hr i-dilhPublighiagsCompany,&Singapoef |
InternationaEdition, 2007

2 Joseph L, Massie, Essentials of Management. Prentice Hall of IndiaPvt., Ltd (Pearson) Fourth Edition, 2003.

Stephen A. Robbins & David A. De c e n z d"EditionVRearson C (
3 )

Education, 2011.
4 |Robert Kreitner & Mamata Mohapatra, fAManagement 0,

5 Harold Koontz & Heinz Weihrich AEssentials of ma n

6 |Tripathy PC & Reddy PN, #APrinciples of Management




7 | RS.N.Pillai& S.Kalah Pr i nci pl es and Practice of Management o

E-REFERENCES:

1. | https://nptel.ac.in/courses/110105146

2. | https://nptel.ac.in/courses/122106031

COURSE OUTCOMES: Bloom Taxonomy

Upon completion of this course, the students will be able to: Mapped

CO1 | Understand the basic concept of management. Understand

CO2 | Familiarize the contribution sand functions, types of business organization. Understand

CO3 | List the various types of leadership and evaluate the motivation the oriesand techniqu Evaluate
Select forecasting models for future demands and to make decision in the mana

CoO4 Evaluate
processes.

COURSE ARTICULATION MATRIX

COs/POsPO1 PO2|PO3|PO4|PO5 PO6|PO7| PO8 |PO9| PO10| PO11| PSO1 | PSO2 PSO3
Co1 1 3 1 2 2 1 1
CO2 1 1 2 3 2 1 1
CO3 1 2 1 1 1 1
CO4 2 1 2 2 1 1 1
Avg 13| 15 |1.75 2 15 1 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)



https://www.goodreads.com/author/show/6969200.R_S_N_Pillai
https://www.goodreads.com/author/show/16261495.S_Kala

22MEOEO06 PROFESSIONAL ETHICS IN ENGINEERING SE\%/I\E/TQ;TER
CATEGORY OE | Credit | 3
T |P| TH
Horus/Week
3 0 |0| 3

COURSE OBJECTIVES

To create awareness on Engineering Ethics and providing basic knowledge about engineering Ethics, Va

1 . .
moral issues and Professional Ideals.

2 | To provide basic familiarity about Engineers as responsible Experimenters, Codes of Ethics, Industrial Stal

3 | Toinculcate knowledge and exposure on safety and risk, risk benefit analysis.

UNIT | HUMAN VALUES 91 0 |0 9

Morals, Values and Ethici Integrity i Work Ethici Service Learning Civic Virtue i Respect for Other$ Living
Peacefullyi caringi Sharingi Honestyi Couragei Valuing Timei Co-operationi Commitmenti Empathyi Self
Confidencel Characteil Spirituality.

UNIT Il ENGINEERING ETHICS 91 0 |10 9

Senses of 6 E n g varietyeof monay issued types af dnquiry- moral dilemmas- moral autonomy-
Kohl ber g-6Gs |tl h egarryossensuls and controversyModels of Professional Rolestheories about righ
actioni Selfinterest customs and religionuses of ethical theories.

UNIT 1 ENGINEERING AS SOCIAL EXPERIMENTATION 9, 0|0 9

Engineering as experimentatioengineers as responsible experimentexxes of ethicsa balanced outlook on laiv
the challenger castudy.

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 9, 0|0 9

Safety and risk- assessment of safety and riskisk benefit analysis and reducing riskthe threemile island and
Chernobyl case studies. Collegiality and loyaltgspect for authority collective bargaining confidentiality- conflicts
of interesti occupational crime- professional rights- employee rights- Intellectual Property Rights (IPR)
discrimination.

UNIT V GLOBAL ISSUES 9/ 0 |0 9

Multinational corporations Environmental ethics computer ethics weapons developmentengineers as manage
consulting engineersngineers as expert witnesses and advisorwal leadershiysample code of Ethics like ASME
ASCE, IEEE, Institution of Engineers (India), Indian Institute of Materials Management, Institution of Electroni
Telecommunication Engineers (IETE),India.

Total(45L) = 45Periods

REFERENCE BOOKS:

1 Mike Martin and Roland Schinzinger A Et hi ¢s i n E AHjliNewe¥orkR0dg o6, Mc Gr a
2 Govindarajan M, Natarajan S, Senthil Kumar V. S,
3 Tripathi A N, AHuman valueso, New Age internati(
4 Charl es D. Fl edder mann, AEngineering Ethicso, Pg
5 CharlesEHarris,MichaeIS.Erotch:a_ardwd Mi chael J RabiilConcfeprngi rasndar i
Wadsworth Thompson Learning, United States, 2000.
6 John R Boatright, AEthics and the Conduct of Bus;g
7 R S Naagarazan, AA Textbook on Professional Et hi

publishers, New Delhi 110002, 2006.




COURSEOUTCOMES:

Bloom Taxonomy

Upon completion of this course, the students will be able to: Mapped

CO1 | Understand the importance of ethics and values in life and society. Understand

CO2 | Understood the core values that shape the ethical behavior of an engineer. Understand

CO3 | Exposed awareness on professional ethics and human values. Remember

COURSE ARTICULATION MATRIX

COs/POs |PO1|PO2| PO3|PO4| " | POB| PO7| POB| PO9 PO1GPO11” V1 4PSOIPSOZ  PSO3
COo1 2 1 3 2 1 1
CO2 1 1 3 1 1 1
COo3 2 1 3 1 1 1
Avg 166 1 3 133 1 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)




22MEOEQ7 RENEWABLE SOURCES OF ENERGY SE\%/I\E/?;TER
PRE-REQUISITE: CATEGORY OE | Credit 3
1. Basic idea about solar radiation and other renewable energy that ex
2. Understanding about various chemical reactions occur in the energy Horus/Week TPl TH
conversion process 3 0|1 4

COURSE OBJECTIVES

1 To recognize the consciousness of energy conservation in scholars

2 To identify theemploy of renewable energy sources for electrical power generation

3. | To collect different energy storage methods

4 To detect about environmental effects of energy conversion

UNIT | SOLAR RADIATION AND ITS MEASUREMENTS 9] 0|0 9

Alternative energysources, Global and Indian energy scenario. Solar Energy: IntroduictiSolar Radiation
Measurement and Instrumeiit®ata and estimation.

SOLAR ENERGY COLLECTORS, SOLAR ENERGY STORAGE

AND APPLICATIONS OF SOLAR ENERGY 91 010 9

UNIT II

Flat Plate and Concentrating CollectdrSolar direct Thermal Applications Solar thermal Power Generatidn
Fundamentals of Solar Photo Voltaic Conversio8olar Cellsi Solar PV Power GeneratidrSolar Energy Storage
Thermal energy, Chemical Energy and Electromagnetic energy storage; Solar PV Applications: Solar water|
Space heating and cooling, Solar distillation, Solar pumping, Solar furnace, Solar cooking.

UNIT 1 BIOMASS AND ITS CONVERSION TECHNOLOGIES 9, 0 10| 9

Bio-mass conversion Techniques: Direct combustion (incineration); Thenemical conversioasification and itg
types; Wet Proces<Llassification of biogas plantypes of Anaerobic digestion (Khadi and Village Industries ty
Pragati design, Gasnesh biogas plant and Femneent digester biogas plait-ermentation process;

UNIT IV  |WIND, GEOTHERMAL AND TIDAL ENERGY 9/ 0|0 9

Basic principle of wind energy conversion, types of wind energy conversion; Geothermal sSourgdsothermal
geothermal resources, geopressurised resources, hot dry rock resources of petrothermal systems, Magma
Comparison of flashed steam and total flow concept. Basic principle of tidal power, components of tidal powe
operation methods of utilization of tidal power.

CHEMICAL ENERGY, HYDROGEN ENERGY AND MAGNETO
UNIT V 9 0 10| 9
HYDRO DYNAMIC

Design and principle operation offaiel cells, classification of fuel cells, types of fuel cells, Advantages, disadvar
and applications of fuel cells. Basic principle of Magneto Hydro Dynarpen cycle and closed cycle system.

Total (45L) = 45Periods

REFERENCE BOOKS:

1 G.D. Rai, "NonConventional Energy Sources", Khanna Publishers, New Delhi, 2014.

Suhas P. Sukhatme, ASolar Energyo, Tata McGraw

Khan, B.H., "NonrConventional Energy Resources", The McGraw Hill Companies, 2009.
Twidell, J.W. & Weir, A., "Renewable Energy Resources", EFN Spon Ltd., UK, 2005.

D. Mukherjee: Fundamentals of Renewable Energy Systems, Neunfggeational publishers, 2007.

Gilbert M. Masters: Renewable and Efficient Electric Power Systems, John Wiley & Sons, 2004.

2
3
4
5 Solanki: Renewable Energy Technologies: Practical Guide for Beginners, PHI Learning Pvt.Ltd., 2008
6
7
E-

REFERENCES:




1. | https://en.wikipedia.org/wiki/Renewable_energy

2. | Ellabban Omar; AbuRub, Haitham; Blaabjerg, Frede (2014). "Renewable energy resources: Current statug
prospects and their enabling technology&newable and Sustainable Energy Revi&38s 748 764 [749]

COURSE OUTCOMES: Bloom Taxonomy
Upon completion of this course, the students will be able to: Mapped
CO1 | Understand the principles sblar radiation and its measuring devices Understand
CO2 | Comprehend the ideology ofolar energy -collectors,solar photovoltaic powe Analyze
generatiosolar energy storage and applications of solar energy
CO3 | Acquireawareness aboutdmasssources of energy technologies Understand
CO4 | Design various renewable energy gadgets such as wind and tidal plant Create
CO5 | Learn about extracting energy from chemical methods Understand

COURSE ARTICULATION MATRIX

COs/POg PO1|PO2| PO3|PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11 | PSO1 | PSO2|PSO3
Co1 1 2 3 2 1 2 2 3 1 1 2 2 1
CO2 1 2 3 2 1 2 2 3 1 1 2 2 1
CO3 2 3 2 1 2 2 3 1 1 2 2 1
CO4 1 2 3 2 2 2 3 1 1 2 2 1
CO5 1 2 3 2 1 2 2 3 1 1 2 2 1
Avg 1 2 3 2 1 2 2 3 1 1 2 2 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)



https://en.wikipedia.org/wiki/Renewable_and_Sustainable_Energy_Reviews

2MEOEOQ0S8 ROBOTIC PROCESS AUTOMATION SE\%/I\E/‘IQ‘;TER
Pre-requisite: CATEGORY OE | Credit | 3
Basics in kinematics and dynamics Hours/Week TP
3 00| 3
COURSEOBJECTIVES
1. | To study the various parts of robots and fields of robotics.
2. | To study the various kinematics and inverse kinematics of robots.
3. | To study the Euler, Lagrangian formulation of Robot dynamics.
4. | To study the trajectory planning for robot.
5. | To study the control of robots for some specific applications
UNIT | BASIC CONCEPTS 91 00| 9
Definition and origin of robotic§ different types of robotic$ various generations of robotsdegrees of freedorm
Asi mov s | aiwvdynawit stabilzdtiantofirabats.
UNIT Il POWER SOURCES AND SENSORS 91 00| 9

Hydraulic, pneumatic and electric drivés determination of HP of motor and gearing rafiovariable speec
arrangement$ path determinatioi micro machines in roboticé machine visioni rangingi laseri acoustici
magnetic, fiber optic and tactile sensors

UNIT 1 MANIPULATORS, ACTUATORS AND GRIPPERS 91 00| 9

Construction of manipulatoismanipulator dynamics and force contfodélectronic and pneumatic manipulator cont
circuitsi end effector§ U various types of grippeiisdesignconsiderations.

UNIT IV KINEMATICS AND PATH PLANNING 91 00| 9

Solution of inverse kinematics problénmultiple solution jacobiamvork envelopi Hill Climbing Techniqued robot
programming languages

UNIT V CASE STUDIES 91 0 10| 9

Multiple robotsi machine interfacé robots in manufacturing and nomanufacturing applicatioris robot cell design
T selection of robot.

Total (45L) = 45 Periods

REFERENCE BOOKS:

1| Mi kel |l P. Weiss G. M., Nagel R. N. -HillGidgamoje, 1996.G. , A
2 | Ghosh, Control in Robotics and Automation: Sensor Based Integration, Allied Publishers, Chennai, 1998.
3| Deb. S.R., ARobotics Technology and fl exible Au
4 KIa_fterR.D.,Ch_imielewskrl'.A., Negin M., TfRombobhiegEatgéedheappn
India, New Delhi, 1994.
5 | BarrylLeathani Jones, fAEl ements of industrial Roboticsbo
6 Mikell P.Groover- Mitchell V\.Ieiss., Roqer N.Nagel_ Ni cho
Programming and Applications A, McGraw Hill/l Boo
7 Fu K. S. Gonzaleaz R.C. and Lee C.S.G., AfRobot

International Editions, 1987.




COURSE OUTCOMES:

Bloom Taxonomy

Upon completion of this course, the students will be able to: Mapped
CO1 | Explain the basic concepts of working of robot. Understand
CO2 | Analyze the function of sensors in the robot. Analyze
CO3 | Analyze the working of manipulates, actuators and grippers. Analyze
CO4 | Write program to use a robot for a typical application. Create
CO5 | Use robots in different applications. Apply
COURSE ARTICULATION MATRIX
COs/POsPO1PO2 PO3 [PO4PO5|PO6| PO7 | PO8 | PO9 | PO10| PO11 | PSO1 | PSO2| PSO3
Cco1 111 2 2 1 2 2 2
CO2 1] 3 2 1 1 2 1 3
COo3 2 2 1 1 2 1 3
CO4 1 1 2 3 1 3 2 1 2
CO5 1 2 2 2 1 2 2 3 2 1 2
Avg 1|16 1.8 |15] 2 1 2 1.5 3 1.7 1 2 1.3 2.7

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)




22MEOEQ9 TOTAL QUALITY MANAGEMENT SE\%I /I\E/ﬁlTER
CATEGORY OE | Credit | 3
L T|P|TH
Hours/Week
3 0| 0] 3

COURSE OBJECTIVES

1. | Teach the need for quality, its evolution, basic concepts, contribution of quality gurus, TQM fram
Barriers and Benefits of TQM.

2. | Explain the TQM Principles faapplication.

3. | Define the basics of six sigma and apply traditional tools, new tools, Benchmarking and FMEA.

4. | Describe Taguchi's Quality Loss Function, Performance measures and apply techniques like QFD, TP

and BPR.
5. lllustrate and applfMS and EMS in any organization.
UNIT | INTRODUCTION 91 0] 0| 9

Definition of Quality- Dimensions of Quality Quality planning- Quality costs, Analysis techniques for quality ces
Basic concepts of total quality management (TQMjistorical review - Principles of TQMi Leadership- Role of
senior managementQuality council, Quality statementsStrategic planningDeming philosophy Barriers to TQM
implementation

UNIT Il TQM PRINCIPLES 9101 0] 9

Customer satisfaction Customerperception of quality, Customer complaints, Service quality, Customer Rete
Employee involvement Motivation, Empowerment, Teams, Recognition and reward, Performance apprg
Continuous process improveménguran Trilogy, PDSA Cycle, 5S, KaizerBupplier Partnership, Sourcing, Suppl
selection Supplier rating, Relationship developmemterformance measures, Basic concepts, Strategy

UNIT 1 STATISTICAL PROCESS CONTROL (SPC) 90| 0] 9

The seven tools of quality, Statistidaindamental§ Measures of central tendency and dispersion, Populatior|
sample, Normal curve Control charts for variables and attributes, Process capabiliyncept of six sigma, Ney
Seven Management Tools.

UNIT IV | TQM TOOLS 9101 0] 9

Benchmarking Reasons to benchmark, Benchmarking process, Quality function deployment (QFD) prbloesse
of quality, Benefits Taguchi quality loss functionTotal productive maintenance (TPM) concept, Improvement n
- FMEAT Stages of FMEA.

UNIT V QUALITY MANAGEMENT SYSTEMS 90| 0] 9

Need for ISO 9000 and other quality systems, benefits of ISO registration, ISO 9001:2008 qualityi dykterants,
Implementation of quality system, Documentation, Quality auditing, AS 91015%949:2002 and TL 9000

Total (45L) = 45Periods

REFERENCE BOOKS:

Dale H.Besterfiled, Carol B.Michna,Glen H. Bester field, MaryB.Sacre, Hemant Urdhwareshe and
1| Urdhwar eshe, ATot al Qual ity Man ag e mditorn, ladian Reprity Ixt
Impression,2013.

Feigenbaum. A. V. ATotal Quality Management o, Mcd

Joel . E. Ross, fATothAeéxtQuand ta Ma@a,gerRewmtt]l edge. 2

Kiran.D. R, ATotal Qual it gaseMtadies §uteneorihHeinenkaanyltd,c2016.c e

a|lbhw|N

Oakl and, 1JexXt WwWi®M Ca siddesimemanmBlidi, Oxdordwibird Edition, 2003.




6 | SuganthilLand Anand Samuel, ATot al Quality

Managemen

7| Narayana V and Sreenivas€&€onchHpEs a@Qdaliasksbanaeg

E-REFERENCES:

1. | https:/www.oreilly.com/library/view/totatjuality-management/9780815330486/xhtml/Referencel.xhtml

2. | https://www.sanfoundry.com/bestferencebookstotalquality-management/

3. | https://www.routledge.com/Tot&uality-Managemen QM-PrinciplesMethodsandApplications/LuthraGarg
AgarwalMangla/p/book/9780367512835

COURSE OUTCOMES:

Bloom Taxonomy

Upon completion of this course, the students will be able to: Mapped
CO1 | Ability to apply TQM concepts in a selected enterprise. Apply
CO2 | Ability to apply TQM principles in a selected enterprise. Apply
co3 Ability to understand Six Sigma and apply Traditional tools, new tg Understand
Benchmarking and FMEA.

co4 Ability to understand Taguchi's Quality Loss Function, Performance Mea Understand
andapply QFD, TPM, COQ and BPR.

CO5 | Ability to apply QMS and EMS in any organization. Apply

COURSE ARTICULATION MATRIX

COs/PO¢4PO1|PO2|PO3 PO4 |PO5| PO6 | PO7| PO8 | PO9 | PO10| PO11| PSO1| PSO2| PSO3
Co1 1 3 2 1 2 2 1 2
CO2 1 2 2 2
COo3 1 2 | 2 1 1 2 1
CO4 1 2 2 3 2 3 2 2 2
CO5 1 2 | 2 2 2 1 2 2 3 2 2 2
Avg 1 (222 1.75| 25 1 1.7 2 3 2 1.5 2

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)




22MTOEO1 FOUNDRY AND WELDING TECHNOLOGY Semester VI/VII

Category OE | Credit 3
PRE-REQUISITES:

Manufacturing Technology Hours/Week LT P ™
3 |0 0 3
CourseObijectives:
1. To know the basicconceptf metal castingtechnologyandto applythemto the productiorof new
materials.

To know the conceptsof different materialgoining technologyand emphasison the underlying
science and engineering principleeveryprocess

UNIT | MOULDING MATERIALS AND PATTERNS 9 |0 |O 9

Introduction to foundry operations, pattertfsinctions, types, allowances, selection of pattern materials,
codes,core boxes,moulding practice,ingredientsof moulding sandand core sand, Testingof Moulding sands
SandpreparationSandreclamatiorin foundries.

UNIT I MOULDING AND CASTING TECHNIQUES 9 |0 |O 9

Sandmoulding: greensandmoulding,dry sandmoulding, skin dry sandmoulding, shell moulding,carbon di-
oxide process permanenmould casting,die casting,centrifugal casting,investmentcasting,squeezecasting
full mould processRheocastingT hixo casting.

UNIT 1l MELTING PRACTICE 9 |0 |O 9

Melting practice and specialprecautionsfor steels,alloy steels,castirons, aluminium alloys, copperalloys
andmagnesiunalloys, Cleaningandrepair ofcastings. Castindefectsand remedies

UNIT IV WELDING AND OTHER JOINING PROCESSES 9 |0 |O 9

Classificationof welding processesoxy-acetylenewelding, arc weldingmanual,submergedarc welding, ga
tungstenarc and gas metal arc welding, electro slag and electro gas welding. Brazing, solderingand cutting
processes

UNIT V SPECIAL WELDING PROCESSES 9 |0 |O 9

Principle,equipment processvariables, meritslimitations and applicationsof Electronbeam,plasmaarc ang
laser beam welding processesFriction, friction stir welding, ultrasonic explosive and diffusion welding
processes

Total (45L) = 45 Hours

Text Books:
1 Heine R W., Loper, C.R.Rosenthal,P.C.,"Principlesof Metal Casting",TataMcGraw Hill
' PublishingCo Ltd, NewDelhi, 2008.
2. SrinivasanN K.,"FoundryEngineering"KhannaTechPublicationsNew Delhi, 2005.
3. ParmarR. S. , fiPvdeeksasnaiTge ¢ h n o 39 @djtipro KhannaPublishersNew Delhi
2003.

4. | Srinivasan\ K ,"Welding Technology" KhannaPublishersDelhi, 2016
ReferenceBooks:

1. | BeeleyP R.,"FoundryTechnology" Butterworths] ondon,1982.

2. | HowardB. Cary,"ModernWelding Technology" PrenticeHall, New Jersey|lUSA, 1998.
CourseOutcomes: Bl oombés T
Upon completion of this course, the students will be able to: Mapped

Discusghealloying elementeffectonthe steel@ndmentionthe precaution| | .. :
co1 to betakenin mouldingandmelting of steels. L2: Understanding
CO2 | : | Distinguish different moulding and casting techniques. L3: Applying




Apply the meltingprocedurdor the variousalloys like steels stainless

co3 steelsgiscusghe slagmetal reactions L3: Applying
lllustrate the conventional welding processeand allied joining ) .

CO4 processes L2: Understanding

CcO5 Compare the variouspecialweldingprocesses L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12 | PSO1| PSO2| PSO3 Cp)i
Cco1 2 1 1 2
CO2 1 1 1 1 1 1
COo3 2 1 1 1 2
CO4 1 1 1 1 1 1 1 1
CO5 2 1 1 1 1

1.

Avg. 16|10|10|10|10|10|10|00|00| OO | OO | OO | 14 | 00 | 0.0 0

3/2/1-indicates strength of correlation-Bigh, 2Medium, : Low)




22MTOEO02 ADVANCED SURFACE ENGINEERING Semester VI/VII

PRE-REQUISITES: Category OE | Credit 3

Manufacturing Technology L Tl P TH
Hours/Week
3 0| O 3
CourseObijectives:
1. Analyzethe variousonceptof surfaceengineeringandcomprehendhedesigndifficulties
UNIT | TRIBOLOGY AND PLATING PROCESSES 9 |0 |0 |9

Introduction to tribology, Wear: Types of weaadhesive, abrasive, oxidative, corrosive, erosive and trottiaag,
roles of friction and lubrication and wear testing. Plating Processes: Fundamentals of electrode plasitigrof
nickel, chromium, tin and copper, pulsed plating, hydrogen embrittlement, plating adhesion, elguitidhess
electrochemicatonversiorcoating,selectiveplatingfor repair,plating propertieshard anodizing.

UNIT 1 HARD FACING PROCESSES 9 |0 |0 |9

SMAW, GTAW, GMAW, FCAW, SAW, PAW, Oxy-AcetyleneWelding, Furnacefusing, Thermalspray,Flame
sprayprocessesHVOF, Detonation guand &t koteprocesses, &td facingconsumables.

UNIT Il SPECIAL DIFFUSION PROCESSES 9 |0 |0 |9

Principle of diffusion processes- Boriding, Aluminising, Siliconizing, Chromising - Selection of diffusion
processes- Characteristicsof diffused layer - microstructureand microhardnessevaluation - properties ang
applications.

UNIT IV THIN FILM COATINGS 9 |0 |0 |9

Physical vapour depositionprocesses Thermal evaporation- sputter coating - lon plating - Chemical vapou
deposition- reactivesputtering- TiC, TiN, Alumina, CBN, Diamondand DLC coatings.Structure,properties ari
applications.

UNIT V HIGH ENERGY MODIFICATION AND SPECIAL 9 |0 |0 |9
PROCESSES

Electron beanmhardening,glazing, Laserbeam hardeningjlazing ion implantation, Compositesurfacecreated b
laser and Electron beam. Surface cements,Wear tiles, Electro spark deposition, fused carbidecloth,thermal
chemical. Ceramicoatingscentrifugalcastwearcoatings WearsleevesaandWearplates.

Total (45L) = 45 Hours

Text Books:

1. | ChattopadhyayR., SurfaceWear:Analysis, TreatmentPreventionASM International USA, 2001

2. | KennethG. Budinski,SurfaceEngineeringor WearResistanceRrenticeHall, EnglewoodCliff, 1990.

ReferenceBooks:

1. | ASM MetalsHandbook Vol 5: SurfaceEngineering, ASMnternational Ohio, 1994.

2. ErnestRabinowicz Friction andWearof Materials,2nded.,JohnWiley & SonsNY, 1995.

3. DavisJ.R.,SurfaceEngineeringor CorrosionandWearresistanceASM International 2001.

Course Outcomes: Bl oombés T
Upon completion of this course, the students will be able to: Mapped

co1 | - | Discussheinfluenceof thetribologicalcharacteristics L2: Understanding

CO2 | : | piscusshevarious hardacingprocesses. L3: Applying
co3|: | Demonstrate theurfaceproperties withdiffusion of foreignatomsinto the | | 2: ynderstanding




outersurfaceof thematerialsuchasboriding,aluminizing, etc.

Demonstratehe variousvapourdepositionprocessesf different material®n

CO4 the surfaceof native materialsusing the Chemical, Physicaland Thermal| L2: Understanding
vapour depositioprocesses. _ _

Cos || D e e oo M cHeray0ESSede N |3 pgpiying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12 | PSO1| PSO2| PSO3| PSO4
col 11 |1 1] 1 1| 1 1
oz 1 2 |1 1] 1 1| 1 1
Cos 11 |1 1] 1 1 1| 2 1
o4 12111 1 2 1
CO5 1 1 1
Avg. 14(10}10|10|10|10| 10|00 00| 0.0 0.0 1.0 1.3 15 0.0 1.0

3/2/1%-indicates strength of correlation-(Bigh, 22Medium, 1 Low)




22MTOEO3 DESIGN AND SELECTION OF MATERIALS Semester VI/VII

PRE-REQUISITES: Category OE | Credit 3
Manufacturing Technology

LT P|TH
3 |0 0] 3

Hours/Week

CourseObijectives:
1 To knowdifferenttypesof materialsand propertieand to seledbetter materials for
' | Differentapplications.

UNIT | DESIGN PROCESS 9 |0 [0 |9

Materials in Design, Evolution of EngineeringMaterials, Design process,Types of design, Design flow|
charttoolsandmaterial data, InteractidmetweerFunction,Material, Shape and Process.

UNIT 1l MATERIAL PROPERTIES 910 [0 |9
Revision of engineeiing materials and properties, Material properties, inter-relationship charts such asYoung g
modulus-density, Strength-density, Youngs modulus-Strength, wear rate-hardness Youngés modulusi relaive
cost,strengthrelativecostandothers.

UNIT I MATERIAL SELECTION 9 |0 |0 |9

Materials selection, selection strategy: material attributes, attribute limits, selection procedure,compute
aidedselection,structuralindex; Casestudies:table legs, flywheel, springs,pressurevesselspearings, he
exchangersqirframes shipstructuresautomobilestructures.

UNIT IV PROCESSESAND PROCESSSELECTION 9 |0 [0 |9
The processes: shaping, joining and finishing, Process selection, ranking processes, cost, comy
processselectionCase studiegan, pressurgessel, opticalable, economicatasting.

UNIT V MULTIPLE CONSTRAINTS AND OBJECTIVES 9 10 [0 |9
Selection under multiple constraints,conflicting objectives, penaltyfunctions, exchangeconstants,Cas
studiesconnectingodsfor high performancengineswindingsof high field magnets.

Total (45L) = 45 Hours

Text Books:

Michael F. Ashby, Materials Selection in Mechanical Design, third edition, Butterwort
Heinemanr2005

J. Charles,F.A.A. Crane,J. A.G. Furness,Selectionand Use of EngineeringMaterials, third
edition ButterworthHeinemann2006

1.

2.

ReferenceBooks:

1. | ASM MetalsHandbook\o0l.20: MaterialsSelectiorandDesign, ASMinternational,1997

2. | Myer Kutz, Handbookof MaterialsSelection JohnWiley & Sons,Inc., New York, 2002

) Bl oombd
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
co1 | : | Explain the design process and design flow chart tools for the matg L2: _
selection criterion. Understanding
CO2 | : | Apply the materials focorrosionand wearesistanc@rocesses. L3: Applying
CO3|:| Apply thematerialsfor theautoandaeroindustry. L3: Applying




Classify theprocess selection criterion for high temperature materials. )

co4 fy thep g P Understanding

CO5 Suggesthe process selection criterior high performance materials.. L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3| PSO4
Cco1 1 1 1 1 1 1
CcOo2 2 1 1 1 1 2
Cco3 1 1 1 1 1 1
CO4 2 1 1 1 2
CO5 1 1 1 1 1
Avg. 14(10|10| 10| 10| 10| 10| 00| 00| 0.0 0.0 0.0 1.0 1.7 1.0 1.0

3/2/1-indicates strength of correlation-(Bigh, 2Medium, : Low)




22MTOEO4 NANOSCIENCE AND TECHNOLOGY Semester VI/VII
PRE-REQUISITES: i
Q Category OE| Credi | 3
Engineering material and metallurgy t
L|T|P|TH
Hours/Week
3 0|0 3
CourseObijectives:
1. To studyabout nanomateriabnd itsapplication
UNIT | INTRODUCTION 9 |0 |0 |9

Definition, Length scales, surface area/volume ratio of micron to nanoscale materials, Importan
Nanoscale an@echnology,Top down andbottomup approachesClassificationof nanomaterialsProperties
of selectechanomaterials including carbon nanotubes (CNT), graphene, metal nanoparticles, clays, nanc

guantum dot$QDs), effectof size onthermal,mechanical anélectricalpropertiesof
nanomaterials.

UNIT I SYNTHESIS OF NANOMATERIALS 9 |0 |0 |9

Fabricationof Nanomaterials:Top-down approachesithography, Mechanicalalloying milling, SeverePlasti
Deformation, Bottomup approacheshemical vapour deposition, physical vapour deposition, atomic laye
deposition(ALD), and Solgel method,Synthesisand purification of CNT, synthesisof expandedyraphite(EG
orgraphene.

UNIT Il NANOCOMPOSITES 9 |0 |0 |9

Fabrication of nanocomposites:Fabrication of Clay-rubber, Clay-polymer, CNT-polymer, EG-polymer|
magneticparticlepolymer, CNT-metal, trade off betweenthe compositesand nanocompositestc.Consolidatio
of nanomaterials.

UNIT IV CHARACTERIZATION OF NANOMATERIALS 9 |0 |0 |9

Characterizationf Nanomaterials:X-ray diffraction (XRD), DynamicLight ScatteringScanningelectron
microscope(SEM), TransmissionElectron Microscope(TEM), UV-Visible spectroscopyScanningprobe
microscopy Atomic forcemicroscopg AFM) andscanningunnelingmicroscopgSTM). Nanoindentation.

UNIT V APPLICATIONS OF NANOMATERIALS 9 |0 |0 |9

Applications of nanomaterials:Electronics, structural, biomedical, sensors nanofluids, optical, magnetig
biomedical fields, solar cells, LED, LCD, electrically conducting polymers, batteries,fuel cells, SMART]
Materials.Environmental anthealthissuegelatedto nanomaterials.

Total (45L) = 45 Hours

Text Books:

1 B.S. Murty, P. Shankar, Baldev Raj, B BRath, James Murday, Textbook of Nanoscienceand
* | NanotechnologyJniversityPresql) Pvt. Ltd., 2013.

> BharatBhushar(Ed), SpringerHandbookof NanotechnologySpringerVerlagBerlin Heidelberg2004

ReferenceBooks:

1 Charles P Poole and Frank J Owens, ' Introduction to Nanotechnology, John Wiley and Sons, New Y ork,
- | 2003

MichaelWilson,KamaliKannagarandGeoffSmith,” Na n ot e ¢ BasioSciengggndEmerging
Technology ChapmarandHall, New York, 2002.

3. | Pradeep T, Nano: The Essntials, TataMcGraw Hill, New Delhi, 2007.




Course Outcomes: Bl oombés T
Upon completion of this course, the students will be able to: Mapped
col Define gnd dlﬁergntlatgenglngerl'ngnaterlalsonthe basisof structureand L2: Understanding
propertiedor engineeringapplications.
coz Explain the variougpplicationsof nanomaterials. L3: Applying
Cco3 Discuss the falications of composites and nawonposites. L2: Understanding
co4 Describe theharaotrization of nanomaterials USitBEM & TEM. L4: Analyzing
CO5 Apply the applications of nanomaterials. L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PS03 | PSO4
col 11| 2 1] 1 1 1
Coz 1 2| 2 1] 1 1 1 1
o3 13121 1 1| 1
co4 11 |1 1] 1] 1 1| 2
COS 11 |1 1
Avg. 1616|1010} 10|10|10| 00| 00| 00 0.0 0.0 1.0 1.3 1.0 1.0

3/2/1-indicates strength of correlation-(igh, 22Medium, * Low)




22MTOEOQO5 MATERIALS FOR AUTOMOTIVE COMPONENTS Semester VI/VII

PRE-REQUISITES: Category OE | Credit 3
Engineering material andmetallurgy

L|T| P|TH
3 | 0] O 3

Hours/Week

CourseObijectives:

1. To give an overview of material properties,use of materialsselectionchart and
consideration$or materialselection

To impartknowledgeaboutthe basisof materialsselection

To giveinsightaboutthefactorsthatinfluencematerialsselectiorfor enginesandtransmissiorsystem

Toinstill theknowledgerequiredfor the selectionof materialsfor aucomotive structures

as|wn

To renderthe basisof materialselectionfor electronicslevicedn theautomobile.

UNIT | ENGINEERING MATERIALS AND THEIR PROPERTIES 9 |0 |0 |9

Classesf engineeringnaterials- the evolutionof engineeringmaterials,Definition of materialsproperties,
Displaying material properties using materials selection charts, Forces for change in nsketsisn and
design, Materials and the environment. Selection of materials for automotive, aerosp@iceand defence
applications.

UNIT I BASIS OF MATERIAL SELECTION 9 |0 |0 |9

Selection strategy, Attribute limits and Material indices, structural index Selection procedure: Design p
- typesof design,designrequirementsfFunction, Material attributes,Shapeand Manufacturingprocesses
Materials processing and design processes and their influence on design, Process attributes, Sys
process selectiorRrocessselectiondiagrams,Processcost, Energy consumptionfor production, Material
costs,Availability, Recyclability, EnvironmentaktonsiderationComputeraidedselection.

UNIT Il | MATERIALS FOR ENGINES AND TRANSMISSION SYSTEMS 9 |0 |0 |9

Materials selection for IC engines: Piston, piston rings, cylinder, Engine block, Connecting rod, CraRk/s
wheels, Geabox, GearsSplines, Clutches.

UNIT IV |MATERIALS FOR AUTOMOTIVE STRUCTURES 9 |0 |0 |9

Materials selection for bearings, leaf springs, ch&sfeames, Bumper, shock absorbeBampingfluid, wind
screenspanelsprakeshoespisc, wheelsdifferentials, dampingand Antifrictionfluids, Tyresandtubes.

UNIT V ELECTRONIC MATERIALS FOR AUTOMOTIVE 9 |0 |0 |9
APPLICATIONS

Materials for electronicdevicesmeantfor enginecontrol, ABS, Steering,SuspensionSensors,Temperatu
sensordgor climatecontrol, anticollision, Anti-fog, Headamps.

Total (45L) = 45 Hours

Text Books:

1 Charles J A and Crane. F A. A., 'Selecton and Use of Engineerng Materids, 3rd Edition,
" | Butterworths].ondonUK, 1996.

2. | JasorRowe,” A d v a Materidlsin AutomotiveEngineeringWWoodHeadPublishing2012.

ReferenceBooks:

1 AhmedE," A d v a mampasitanaterialdor AutomotiveapplicationsWiley, 2013

5 Don H Wright, TestingAutomotive Materialsand ComponentsSAE 1993.

3. |GeoffDavis,” Materialsfor Automobilebodies ButterWorthHeinemann2012

4 Hiroshi Yamagata, The Science and Technology of Materils in Automotive Engines,
*  |Elsvier,2005
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MstislavA M, ValentinN A, GlebV M, " A u t o mmatarialse handbookor themechanical

engineerNTIS, 1972.

Course Outcomes: Bl oomdés T
Upon completion of this course, the students will be able to: Mapped
COo1 Identify the criteriaandforcesthatcausethe changesn materialsselection. | L3: Applying
Investigatethe influence of structuralindex, manufacturingprocessdesign _ .
co2 andrunctional requirementin selectionstrategies. LA4: Analyzing
Recognizehe temperaturgegime,natureof load and propertyrequirements | ,. .
co3 of materialsfor enginesandtransmissiorsystens. L4: Analyzing
Analysethe variousstressescting on the structural membersf automobile| | . .
co4 undemDynamic loadingandselectsuitablematerial. L4: Analyzing
CO5 Preparaheaptmaterialfor electronicdevicesusedin automobiles L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1| PSO2| PSO3| PSO4
CO1 1 1 1 1 2 1
CO2 3 2 1 1 2 1
CO3 2 3 1 1 1 1
CO4 2 1 1 1 2
CO5 1 1 1 1 1
Avg. 1816|1010} 10|10 10|00|00| 00| 00| 00| 25| 27 | 10| 10

3/2/1%-indicates strength of correlation-(Bigh, 2Medium, * Low)
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HONOURS DEGREE for Metallurgical Engineering Students

VERTICAL 1 : WELDING

22MTH101 WELDING EQUIPMENT AND CONSUMABLES Semester

PREREQUISITES PE Credit 3

. . ' L T P TH
Engineering physics Hours/Week

3 0 0 3

Course Learning Objectives

1. | To know the basic knowledge of equipmertd accessories of various welding proeass

2. | To gain knowledge on selection of consumables for different welding processes.

Unit | EQUIPMENT AND ACCESSORIES FOR VARIOUS 9] o] o o
WELDING PROCESS

Gas welding process Compressed gagylinders, Cylinder valves, Pressure valves, Gas hoses, Welding tg
Torch tips, Tip cleaner and spark lighter.

Arc welding proces$ Shielded metal arc welding (SMAW): Equipment and operating accessories.Gas tl
arc welding (GTAW): Power source, GTAW torch, wire feed mechanism, materials.Gas metal arc
(GMAW): power source, wire feed units, GMAW gun and wire feed conduit assembly, shielding gas and
water systems, materials used.Submerged Arc Welding (SAW): Equipment and materials.

Unit Il EQUIPMENT AND ACCESSORIES FOR SPECIAL 9 0 0 9
WELDING PROCESS

Electron Beam Weldingj Cathode, Electron accelerating system, Beam focusistgra, Weld viewing system
Vacwm chamber, Work traversing system, Seam tracking methods.velsingi Principle and mechanism o
laser operation, ruby laser equipment and setup. Thermit Wédldirmipment setup and operation. Seflithte
Welding Processe$ Friction welding machines and equipment. Resistance WeldilRpckerArm Type
Machines, Press Type Machines, Portable Welder

Unit 11 ARC WELDING POWER SOURCES 9 0 0 9

A.C. Welding Power Sourceis Operating Principles of a Welding Transformer, Requirements of a Wel
Transformer, Basic Types of Welding Transformers. D.C. Welding PSa@rced Opposition Series Generato
(Separately Excited), Opposition Series Generator (Self Excited),-Bplit D.C. Welding Generator, Outpu
Volt-Ampere Characteristics of Welding Generators, MQOlperator D.C. Welding Power Sources. Rectifi
D.C. Welding Power Sources General Theory of Rectifier Design, Selfate Welding Rectifiers, SCR
Welding Power Source, Pulsed Arc Welding Power Sources, Transistor Welding Power Sources.

Unit IV AUTOMATION IN WELDING 9 0 0 9

Introduction toautomation in welding, Welding sequence and classification of processes, Manual welding,
Automatic welding, Automatic welding, Automated welding, Adaptive controls, Automatic welding ve
Automated welding, remote welding, Robotic welding and Selecting a welding system.

Unit VvV WELDING CONSUMABLES 9 0 0 9

Coated ElectrodesElectrode Coating, classification and coding of covered (heavy coated), Classificatio
coding of electrodes for SMAW/MMAW of low and medium alloy steels. Welding Rods \&ids i1
Specifications for solid Wires and Rods and Tubular Electrodes orGeéued Wires. Welding Fluxe$
Composition and chemical classification of SAW Fluxes, Roles of flux ingredi®fysical classification of
SAW fluxes and Shielding gasésnlet and activated shielding gases.

Total (45L) = 45 Hours

Text Books:
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Welding Engineering and Technology by Dr. R.S. Parikhanna Publishers, 2013.

Welding Technology by Dr. N.K.Srinivasakhanna Publishers, 2001.

Reference Books:

1. Text Book Of Welding Technology by Bruce StirlifghanpatRai Publications, 2011.

2. AWS Wel ding Handbook. 9t h edition Vol umel, f

3 AWS Welding handbook,Bedition, Welding Consumables Gases and Gas Mixtures for Fusion Wel

' and Allied Processes, 2021

Course Outcomes: Bl oomdés Ta

Upon completion of this course, the students will be able to: Mapped

co1 Discussth_e basic knowledgonhandling welding equipmesind L2: Understanding
accessories.

Cco2 Discuss the equipment and accessdnespecial welding processes like | | 2. ynderstanding
EBW, LBW, FSW and resistance welding.

CcO3 Describe the appropriate power sourcesafomelding operations. L2: Understanding

CO4 Diagnose th@dvancements of automationsiiewelding process. L3: Applying
Demonstrate and select suitable consumables for different welding ] .

CO5 processes. L3: Applying

COURSE ARTICULATION MATRIX

COIPO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11] PO12| PSO1] PSO2] PSO3| PSO4
co1 1] 1 1 1 1 1

co2 2 | 1 1 1 2

cos 2 | 1] 1 1] 1 1 1 1 1

co4 1] 2 1 1 1

CO5 1] 1 1 1

Avg. | 14| 12|10| 10| 10|20| 10| 10| 00| 00| 00| 00| 12 | 1.0 | 00 | 1.0

3/2/%-indicates strength of correlation-(High, 2Medium, t Low)
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22MTH102 WELDING CODES AND STANDARDS Semester

PREREQUISITES PE Credit 3

L T P TH

Engineering physics Hours/Week
3 0 0 3

CourseLearning Objectives

L. | overview and Introductory treatment of codes and standards in the reféteraemerical problems,
written document procedures and qualification
2. | 710 acquire knowledge on various welding codes and standards relaggtbtes engineering applications

Unit | STRUCTURAL WELDING CODES 9 0 0 9

Design requirements, allowable stress values, workmanship and inspection, introduction to welding codes
standards

Unit 1l PETROLEUM PIPING FABRICATION 9 0 0 9

Process angroduct standards for manufacturing of pip&velding procedure and welder qualifications, fie
welding and inspection, APl 1104 and API 5L

Unit 111 PRESSURE VESSEL FABRICATION 9 0 0 9

Design requirements fabrication methods, joatiegories, welding and inspection, post weld heat treatment 4
hydro testing.

Unit IV WELDING PROCEDURE AND WELDER QUALIFICATION 9 0 0 9

Type of variables involved iWelding procedure specification, procedure qualificatioonds, performance
qualification.

Unit VvV MATERIALS AND CONSUMABLES 9 0 0 9

Introduction to materials standards and testing of materials, consumables testing and qualification as per
ASME/AWS requirements

Total (45L) = 45 Hours

Reference Books:

AWS D1.1Structural Welding Code

API 1104

3. | ASME Section VIIIT Division 1

4. | ASME SectionX

5. | ASME Section Il Part A, BandC

6. | API 6A
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Course Outcomes:

Bl oomos

Ta

Upon completion of this course, the students will be able to: Mapped
co1 Identify various design requiremerats petAWS D1.1. L4: Analyzing
co? Apply variables for procedure and performance qualifications as per API ] L3: Applvi
andAP15L - APPYINg
CcO3 Apply variables, requirements for inspection and testing as$BiE VIII. L3: Applying
CO4 DiscussWPS,PQR andorocesses as per section IX. L2: Understanding
CO5 Explaindifferent materials standardndtestingas per ASME section Il part L3: Applying
A, B and C.
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1| PSO2| PSO3| PS04
col 1 1] 1|1 1 1 1 1
Coz 1221 1 1 1| 1 | 1
Cos | 2| 2 1] 1| 1 1| 1 | 2 1
O 11|11 1] 1 1 1
COS 11 |1 1 1
Avg. 14|14|10|210|10|210| 10| 10| 00| OO | OO | 20| 20| 15| 10| 10

3/2/1%-indicates strength of correlation-(Bigh, 2Medium, * Low)
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22MTH103 AUTOMATION AND ROBOTS IN WELDING Semester

PREREQUISITES PE Credit 3

L T P TH

Engineering physics Welding Engineering Hours/Week
3 0 0 3

Course Learning Objectives

1 To compile and work with the automated equipment iésigprocessing are Automation of arc weldin

processes and other related welding processes.

2 | To emulate the womated welding equipmengrc and work motion and stdardized arc welding
machinesand gain knowledge on operations using the robots.

Unit | AUTOMATION OF ARC WELDING PROCESSES 9 0 0 9

Need for automation in welding, methods of applicatiorwefding, introduction to manual, semiutomatic,
mechanized, automatic, automated, remote, adaptive control and robotic welding. Advantages and disad
of welding automation. Degree of automation possible in different welding processes like GMAW, F
SAW, GTAW, PAW and Stud welding.

Unit Il AUTOMATION OF OTHER RELATED PROCESSES 9 0 0 9

Automation in Resistance welding, Electron Beam Welding, Laser Beam Welding and Solid State w
processes. Automation in Oxygen cutting, Plasma&aiting, Laser Beam cutting and Thermal spraying.

Unit Il AUTOMATED WELDING EQUIPMENT, ARC AND WORK 9 0 0 9
MOTION DEVICES

Welding power sources, type of electrode wire feeders and electrode wire dispensing systems. Arc motio
I Weldingtractors, carriages, side beam carriages, manipulators and Gantry carriages. Work motioni devic
Universal positioners, turning rolls, head and tail stock positioners.

Unit IV STANDARDIZED ARC WELDING MACHINES 9 0 0 9

Standardized automatigelding machines, types of standardized welding machinesamers, welding lathe
weldi around machine, nozzle welder, bore welder, beam welder, strip welder, Laser welding cell and
Transferred Arc Overlay system. Automatic welding of pipes and tubes.

Unit V ROBOTIC ARC WELDING 9 0 0 9

Flexible automation of arc welding. Robotic arc welding system, types of welding RdRet@lute, Cartesian,
Spherical, Cylindrical and ScaraHybrid robots for welding, features of a welding robot, robp#ici holding
positioners, Teaching the robot, Specifying the Welding robot.

Total (45L) = 45 Hours

Reference Books:

Howard B. Cary @Ar-dMareeeDekker,mMNgw Yarkl935.mat i on o

2. | AWS Welding Handbook, Vol. 3, 9th edition, A ®/,2015.

AWSWel di ng Handbook, vol . 5, ﬁEnﬁédhim,@WS,Zﬁ)Lﬁ. Cost s

4. | ParmarR. S . | fPueebsdandT @ ¢ h n o3“edgigndhannaPublishersNew Delhi, 2003.

5. | The Procedure Handbook of Arc Welding, Bition, Lincoln Electric, USA,1994

278




6. | Proceedings of the International Conference on Assembly Automation, British Welding Institute,1985.

Kozyrev, Industrial Robots Handbook, Mir Publishers, Moscow.

7. | Kozyrev, Industrial Robots Handbook, Mrublishers, Moscow,1975

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomés
Mapped

T3

co1l Demonstrate the automation of arc welding processes L2: Understanding

co2 Demonstrate the automation of otleglding and related processes L2: Understanding
Apply the automated welding equipntearc and work motion devices for varioy

COo3 welding processes. L3: Applying

coa Explain the standardized arc welding machines L2: Understanding

CO5 Explain the Robo#rc welding L2: Understanding

COURSE ARTICULATION MATRIX

CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8| PO9 | PO10| PO11| PO12 | PSOL| PSO2] PSO3| PSO4
co1 1] 1 1 1 1

Co2 12 | 21| 1 1 2

cos 2 | 2 1] 1| 1 1 2

co4 1] 2 1] 1 1 1

CO5 1] 1 1 1

Avg. | 14| 16| 10| 10| 10|120| 10| 10| 00| 00| 00 | 1.0 | 1.4 | 00 | 1.0 | 1.0

3/2/1-indicates strength of correlation-(@igh, 22Medium, * Low)
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22MTH104 WELDING APPLICATION STECHNOLOGY Semester

PREREQUISITES PE Credit 3

L T P TH

Engineering physics Hours/Week
3 0 0 3

Course Learning Objectives

L To understand the materials, process, fabrication techniques used in welding o&pressels, piping an
pipelines
2 | to understand materials, processes, fabrication, and inspection of automobile and indcistaial
components
Unit | WELDING OF PRESSURE VESSELS 9 0 0 9

Materials, processes, fabrication techniques and field welding for pressure vessel applications

Unit Il WELDING OF HEAT EXCHANGER AND PIPEINGS 9 0 0 9

Heat exchanges, power cycle piping, super heaters, reheaters, economiser, auxilianapepess, processes an
testing/inspection.

Unit 111 WELDING IN OIL AND GAS INDUSTRIES 9 0 0 9

Oil and gas industry, materials, proces$asrication, inspection and testing, case studaznt trends and
developments.

Unit IV WELDING IN AUTOMOBILE INDUSTRIES 9 0 0 9

Materials, processes, fabrication and construction, use of automatic welding and sysigms abile industry,
automation.

Unit vV WELDING IN NUCLEAR INDUSTRIES 9 0 0 9

Materials, processes, fabrication, inspection and testing, reasons for stringent quality control methsures in
nuclear industry.

Total (45L) = 45 Hours

Reference Books:

1.
S.V.Nadkarni iModern Arc Wel di-IBHPuliligherd NenwlDenImth adition1@96f o r

R.S. Parmar, fAWelding Engineering a n §edTionX99%7n o | o

3. | AWS Welding Handbook, Seci5Applications of\NeIding,SthEdition,1967.

4. | AWS Welding Handbook, VoI.4,l”7Edition,1991.

5. | ASM Metals Handbook, Vol.6, Welding, Brazing and Soldering, ASM, New York, 1998.

6. | Howard B. Cary, "Modern Weldingechnology", Prentice Hall, New Jersey, USA, 1989
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Course Outcomes:

Bl oomos

T a

Upon completion of this course, the students will be able to: Mapped
CO1 Describe the conventional pressure vessels and solve the difficultie |4: Analyzing
welding of pressure vessel steels.
CO2 Choose the fittings for the fabrication of heat exchanger and piping. L4: Analyzing
CcO3 Solve the problems involved in welding of oil refinery components, L4: Analyzing
CcO4 Apply thematerials used in Automobile components and their weldments | L3: Applying
CcO5 Explain theweldingof nuclear industrial components. L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12| PSO1| PSO2| PSO3| PSO4
col 11| 1 1] 1| 1 2
Coz 1 2 | 2 1 1
Cos 1 2|1 |1 1 1 1 1 1
co4 1|21 1 1] 1 1 1
Avg. 14)14}10|10|10|10| 20|20 00]| 00| 00 | 0.0 1.3 1.0 1.0 1.0

3/2/1%-indicates strength of correlation-(Bigh, 2Medium, * Low)

281




22MTH105 BRAZING, SOLDERING, SURFACING AND CUTTING Semester

PREREQUISITES PE Credit 3

. _ _ L T P TH
Engineering physics Hours/Week

3 0 0 3

Course Learning Objectives

1. To understand the fundamental concepts, applications, advaatagidisnitations of brazing, soldering
surfacing and cutting
Unit | FUNDAMENTALS OF BRAZING AND SOLDERING 9 0 0 9

Wetting and spreadingharacteristics, surface tension and contact angle concepts. Filling of horizonta
vertical capillary joints. Capillary dams.

Unit Il FLUXES AND ATMOSPHERES FOR BRAZING AND 9 0 0 9
SOLDERING

Role of flux and characteristics constituents of flggpuping and applications Fluxes used for specific brg
metal flux removal and related corrosion prolde#tmosphere for brazing and atmosphere for brazing sped
base metal metallurgy of filler metal for brazing and solderjogt design and fixturing for brazing.

Unit 111 SOLDERING AND BRAZING PROCESSES 9 0 0 9

Hand soldering, flame soldering furnace soldering, hot gas blanket soldering, wave soldering, etc., torch
furnace brazing, induction brazing, dip brazing resistdmmaging, vaaum brazing, etc., applications of brazin
solderingbrazing and soldering defects.

Unit IV SURFACING 9 0 0 9

Thermal spraying, plasma spraying, laser surface alloying and modification. Surfacing spraying to improv
resistance andorrosion resistance. CVD, PVD and ion implantation. Cladding and its applications.

Unit VvV THERMAL CUTTING PROCESSES 9 0 0 9

Oxygen cuttingoxy fuel gas, metal powder, chemical flux and oxygen arc cutting. Arc cutting procesdEm
arc, aircarbon arc cutting. Metal and plasma arc cutting, High energy beam cutting, laser bezgnwattr jet
cutting and undevater cutting.

Total (45L) = 45 Hours

Reference Books:

1.
Schwart z. iMortheEmMBri snziemrg ng T entahandHalh, 4995 s 6, Cha

2.|Manko. H.H., fSol &dtionsMcGrawHillsay9.der i ngo. 2

3. | Udin, Funk, and Wulf,ii We | di ng for ENGI NEERSO.

4 1ASM Metals Hand Book Vol. 6 fAWelding and Braz

Lancaster J F . AMetall urgy of WeBWdeﬁitiam.gSeorgBAIIanz&iUnv@n.lQSﬁ.d

6. BrooketfrifallndBusazi ngo, Bcton. 1975.
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Course Outcomes:
Upon completion of this course, the students will be able to:

Bl o0 mo
Taxonomy
Mapped

CO1| : | piscussthe concepts of brazing and soldering. L2: Understanding
C02 Explainthe fluxes and atmosphere for brazing and soldering. L3: Applying
Cco3 Compare thdédrazing and soldering processes L3: Applying
CO4 Describesurfacingtechniques L2: Understanding
CO5 Locate the eeas of thermal cutting processes. L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3| PSO4
co1 1] 1 1] 1 1

Coz 1211 |1 1 2 1

CO3s 12| 21| 1| 1 1 2 1

co4 1] 1 1 1

CO5 1011 1 1

Avg. | 14| 12| 10| 10| 10| 10|120|120/00| 00 | 00| 00 | 1.4 | 00 | 1.0 | 00

3/2/1-indicates strength of correlation-(@igh, 22Medium, * Low)
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22MTH106 DESIGN OF WELDMENTS

Semester
PREREQUISITES PE | Credit 3
. _ L T P TH
Engineering physics Hours/Week
3 0 0 3

CourseLearning Objectives

1. | To design a system, a component, or a process to meet desired needs within realistic constrain
design basics, weld design for static loading, weld design for dynamic loading, distortion and
stresses anilure analysis of the manufacturing.

Unit | DESIGN BASICS 9 0 0 9

Types of joints, Types of welds, variants of joints, selection of weld type, weld joints for structural
connections, weldingymbols, weld dimensions, ND3ymbols. Principles of weld joint designGeneral and
specific design principles.

Unit 1l WELD DESIGN FOR STATIC LOADING 9 0 0 9

Material or section properties, Weld design stress calculation for welds, designdiffetent types of loading
like tension, compression, bending, shear, torsion and shock

Unit Il WELD DESIGN FOR DYNAMIC LOADING 9 0 0 9

Basic details of fatigue and fatigue failureNSurve, Goodman diagram, factors affecting fatigue lifevelided
joints, methods of improving fatigue life of welded structures, design for fatigue loading, weld desigr
fracture toughness value (KIC).

Unit IV RESIDUAL STRESSES 9 0 0 9

Welding residual stressissauses, occurrenceffects thermal and mechanical stress relieving.

Unit V DISTORTION 9 0 0 9

Types of distortion factors affecting distortion distortion control methodsprediction- correction, jigs, fixtures
and positioners.

Total (45L) = 45 Hours

Reference Books:

1. | Blodgett. O. W., Design of Weldments, James F. Lincoln Arc Welding Foundation, 1991.

2. | R.S.Parmar, Welding Engineering and Technold§gdition,2010.

3. | Gurney T.R. Fatigue of Welded Structures. Cambridge UnivdPsiygs,1980.

4. | Rolfe. T., Barsom. J., Fracture and Fatigue Control of Structurapplications of Fracture Mechanic
Prentice Hall,1987.

5. | ASM Metals Hand Book. Failure Analysis and Prevention. Vol. 11. ASM2002.

6. | Das, A.K., Metallurgy of Failurénalysis, Tata McGraw Hill, New Delhi,1997.

7. | Donald J. Wulpi, Understanding how components fail, ASM Internatiofdd®ion, 2013.
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8. | Colangelo.V.J. and Heiser.A.. |, AAnal ysis of Met aldndiSogsilnc.a&New Yer
USA, 1987.

Course Outcomes: Bl oombés T
Upon completlon of this course, the students will be able to: Mapped

CO1 | : | Figure out thalesign basics of the welding operations. L2: Understanding
coOz2 | : | Analyzethe weld desig for static loadingprocesses. L4: Analyzing

CO3 | : | Analyzethe weld desigmor dynamic loading processes. L4: Analyzing

CO4 | : | List thefactors influencing residuatresses L3: Applying

Ccos5 | - | List thefactors influencing distortion. L3: Applying

COURSEARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3| PSO4
col 1] 1 1 2

Coz 1 2 | 2 1 1] 1 1 1
Co3 1 2| 21 1 1 2 1
co4 1] 1 1 1 1

COS 11| 2 1 1
Avg. | 14| 16| 10| 10| 10| 10|1.0| 10|/ 00| 00| 00 | 00 | 1.4 | 00 | 1.0 | 1.0

3/2/1%-indicates strength of correlation-(Bigh, 22Medium, 1 Low)
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22MTH 107 FAILURE ANALYSIS IN WELDMENTS Semester

PREREQUISITES PE Credit 3

L T P TH

Engineering physics Hours/Week
3 0 0 3

Course Learning Objectives

L To understand the concepts on failure and fracture analysis of weldments and to design new mate

can withstand catastrophic failures of weldmendifferent environmerst

Unit | INTRODUCTION TO FAILURE ANALYSIS 9 0 0 9

Stages offailure analysis, classification and identification of various types of fracture. Overview of fra
mechanics, characteristics of ductile and brittle fracture.

Unit 1l WELDMENT SURFACE FAILURES 9 0 0 9

Types of wear, analyzing wear failur€orrosion failures factors influencing corrosion failures, overview ¢
various types of corrosion stress corrosion cracking, sources, characteristics of stress corrosion ¢
Procedure for analyzing stress corrosion cracking, various types of hydrogen damage failures.

Unit Il WELDMENT FATIGUE FAILURES 9 0 0 9

General concepts, fracture characteristics revealed by microscopy, factors affecting fatigue life, €
temperature fatigue, metallurgical instabilities, environmental indfaidgde. Some case studies on weldme
failures.

Unit IV WELDMENT CREEP FAILURES 9 0 0 9

General concepts Creep, stress ruptdiracture characteristics revealed by microscemyeep mechanisms, creg
curve, variables affecting creeg;celerated creep testing, development of creep resistant alloys, Milisen
parametef Manson Hafat parameter. Some case studies on weldment failures

Unit VvV FAILURE OF WELDED PRODUCTS 9 0 0 9

Causes of failure in forge weldments, failure veélded iron and steel castings, improper heat treatmen
weldments, stress concentration by weldmentseiwice weldment failures. Procedure for weld failure analy
and data extraction.

Total (45L) = 45 Hours

Reference Books:

l1.|Col angelo.V.J. and Heiser.F.A., AAnal ysis of
USA,1987.
2.|Da s, A. K. , AiMet all urgy of Failure Analysiso,

3 |/Donal dJ. Wul pi hofutbmabeents & e\BMilhterngtional3” Edition, 2013.

4. |ASM Met als Handbook fAFailure Analysis and Pre
10tMEdition, 1995.

286




Course Outcomes:

Bl o oTaXosomy

Upon completlon of this course, the students will be able to: Mapped
co1 Explainthe conceptand types of failure analysis in weldments L2: Understanding
C02 Analyzethe various wear and corrosion failuresveldments. L4: Analyzing
Cco3 Discuss theveldment fatigue failures L2: Understanding
CO4 Discuss theveldmentcreepfailures L2: Understanding
CO5 Review the failuregn welded products L4: Analyzing

COURSE ARTICULATION MATRIX

CO/PO | POL| PO2 | PO3| PO4 | PO5 | POG | PO7 | PO8 | PO9 | PO10] PO11] PO12| PSOL| PSO2| PSO3| PSO4
col 1| 2 1] 1] 1 2 1

Co2 12| 21| 1 1] 1 1 1

Co3 1 2 |1 1] 1 2

Co4 11| 1 1] 1 1

cos5 1011 1] 1 1 1

Avg. | 14| 14| 1010|120 10|1.0| 10|00 00| 00 | 00 | 1.5 | 00 | 1.0 | 1.0

3/2/1%-indicates strength of correlation-(Bigh, 2Medium, * Low)
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22MTH108 FINITE ELEMENT ANALYSIS IN WELDING Semeste

PREREQUISITES PE Credit 3
_ _ _ L T P TH
Engineering physics Hours/Week
3 0 0 3
Course Learning Objectives
L. To provide the basic FEM modeling and to analyze and solve metallurgical problems using those
methods.
Unit | TWO DIMENSIONAL PROBLEMS 9 0 0 9

Poisson equatioh Laplace equatioin Weak formi Element matrices for triangular and rectangular elemg
i Evaluation of integral$ Assemblyi Axi-symmetric problem$ Applicationsi Conduction and convectior]
heat transfef Torsional cylindrical member Transient analysis Theory of elasticityi Plane strairi Plane
stresg Axi-symmetric problenisPrinciple of virtual displacement

Unit 1l ISOPARAMETRIC ELEMENTS AND ITS 9 0 0 9
APPLICATIONS

Introductioni Bilinear quadrilateral elemenis Quadratic quadrilaterals Hexahedral elementsNumerical
integrationi Gauss quadratuiieStatic condensationLoad considerations Stress calculatioris Examples of
2D and 3D applications

Unit Il NON-LINEAR PROBLEMS AND ERROR ESTIMATES 9 0 0 9

Introductiortliterative  TechniqueMaterial nonLinearity-Elasto  PlasticityPlasticityVisco  plasticity
Geometric Nohnearity-large displacement Formulatigkpplication in Metal Forming Process and conta
problems Error norms and Convergence rateiglh refinement with adaptivibAdaptive refinement

Unit IV DYNAMIC PROBLEM 9 0 0 9

Direct FormulatioAFreeTransient and Forced RespofBalution ProcedureSubspace Iterative Technique
Houbolt Wilson- Newmark- Methodsi Examples

Unit V FLUID MECHANICS 9 0 0 9

Governing Equations of Fluid Mechanibwssiscid and Incompressible FleRotential FormulationSlow Non
Newtonian FlowNavier Stokes EquatieSteady and Transient Solutions.

Total (45L) = 45 Hours

Reference Books:

1.
Cook,Robert Davis et al AConcepts and Applicati
Sons,1981.

2.|Des ai C. S. and Abel J. F. , Al ntr oduWestiPessl92.0 F

3.|]Chandrupatl a, Bel agundu, AFinite EIl emenaO@&. i n

4. | O.C. Zienkiewicz and R.L. Taylor, Finite element methods V&l Yol Il, McGraw Hill,1989,1992
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5. | K.J. Bathe, Finite element procedures, PHI Ltd.,1996
Course Outcomes: Bl oombés T
Uponcompletion of this course, the students will be able to: Mapped
co1 Demonstratehe FE formulation for axisymmetric problems in heat L2: Understanding
transfer and elasticity.
Identify the primary and secondawgriables of the problem and choosg
Co2 correct nodal degrees of freedom and develop suitable shape functior L3: Applying
an iso parametric element.
Solve the contact problemby using the techniques of norear equations .
Cco3 o P y g g d L4: Analyzing
of equilibrium
CcO4 Analyzethe dynamic flow problems by iterative methods L4: Analyzing
CO5 Examinenon Newtonian FlovNavier Stokes Equation by FE equations. | L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1| PSO2| PSO3| PSO4
col 11 |1 1] 1 1
coz 1 2| 2 1] 1 2
o3 1121 1| 1 2 1
o4 12111 1| 1 1| 1
CO5 1 2 1
Avg. 14|16|10|10|10|210| 10| 00| 00| OO | OO | OO | 14| 10| 00| 210

3/2/1-indicates strength of correlation-(@igh, 22Medium, * Low)
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HONOURS DEGREE
VERTICAL 2: MATERIALS AND PROCESSING

29MTH 201 ELECTRICAL, MAGNETIC AND OPTICAL MATERIALS Semester

PREREQUISITES Category | PE Credit 3

L T P TH

Engineering Physics Hours/Week
3 0 0 3

Course Learning Objectives

1 To understand the electrical, magnetic and optical properties of materials.

Unit | ELECTRICAL AND DIELECTRIC MATERIALS 9 0 0 9

Review of electrical conduction resistivity and dielectric phenomenraconcept of polarization effects of
composition, frequency and temperature on these properdissussion on specific materials used as condu
(OFHC Copper, Al alloys, F8i alloys, amorphous metals)iscussion on specific materials used as dielec
(ceramics and polymersqielectric loss, dielectric breakdovirFero electricity, piezo and pyebectricity.

Unit 1l MAGNETIC MATERIALS 9 0 0 9

Introduction to dia, para, ferand ferro magnetismhard and soft magnetic materialson- silicon alloysi iron,
nickel alloys- ferrites and garnets(Ag - Mn - Al) alloys - (Cu - Ni- Co) alloy- fine particle magnetsapplications
of hard and soft magnetic materialSiant magneto resistanddano materials

Unit 1 SEMICONDUCTING AND SUPERCONDUCTING 9 0 0 9
MATERIALS

Review of semiconducting materialsconcept of doping simple and compound semiconducteramorphous
silicon, oxide semiconductors; amorphogsemiconductors- FER, MOSFET and CMOS Concept of
superconductivity

Unit IV PRODUCTION OF ELECTRONIC MATERIALS 9 0 0 9

Review of electronic materialamethods of crystal growth for bulk single crystaine meltingrefining, leveling
- synthesis of epitaxial films by VPE, PVD, MBE and MOCVD techniquéthography; production of silicon
starting applications.

Unit VvV OPTICAL PROPERTIES OF MATERIALS 9 0 0 9

Introduction to electromagnetic radiation, atomic and electinbécactions with electromagnetic radiation, opti
properties of metals, optical properties of nonmetals, opacity and translucency in insulators, color of n
applications of optical phenomehaminescence, photoconductivity, lasers, optical fibers in communications

Total (45L) = 45 Hours

Reference Books:

1 |Raghavan V, Materials Science and Engineering, 4th Edition, Prentice Hall of India, 1998.

2 |Pradeep fuleyElectrical, magnetic, and Optical Materials, 1st edition, CRC press, 2010

3 [Kittel C, Introduction to Solid State Physics, 6th Edition, Wiley Eastern, New International Publishers

4 |Dekker A.J, Solid State Physics, MacMillan India, 1995
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Course Outcomes:

Bl oomoés

T

Upon completion of this course, the students will be able to: Mapped
Classify the conducting, semiconducting, superconducting, dielectric;
Co1 electric and piezoelectric behavior of materials. L4: Analyzing
Differentiate between diamagnetic, paramagnetic, ferrimagnetic,
CO2 ferromagnetic behavior of materials. L4: Analyzing
Describe the synthesisié processing of semi and supanducting material
COo3 for engineering applications. L2: Understanding
coa Discuss the production of electronic materials. L2: Understanding
cos Describe the interaction of light with materials. L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1| PSO2| PSO3| PSO4
col 1 2| 2 1 1 2 1
o2 121111 1 2 1
Cos | 1| 2 1] 1 1 1
Co4 1 1] 1|1 1
CO5 1 2 2
Avg. 1416|1010} 10|10 10|00|00| 00| 0OO| 00| 20| 28| 10| 10

3/2/1-indicates strength of correlation-(@igh, 22Medium, * Low)
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29MTH 202 MATERIALS TECHNOLOGY Semester
PREREQUISITES Category | PE Credit 3
. _ _ L T P TH
Engineering physics Hours/Week
3 0 0 3

Course Learning Objectives

1 To understand the basic prin@plof physical metallurgy, heaeatment, and applications of various
ferrous and noifierrous materials

Unit | CONSTITUTION OF ALLOYS AND PHASE DIAGRAMS 9 0 0 9

Phases, solidolutions, compoundsConcept of phase diagrainphases and micro constituents in steels and
irons i equilibrium and norequilibrium cooling of various FE alloysi Fe-C Equilibrium diagram- effects of
alloying elements and cooling rate on structure and properties of steels and cast irons.

Unit 1l HEAT TREATMENT 9 0 0 9

Introduction to heat treatment; TTT diagram and CCT diagiamardenability measurement, annealing
normalizing T hardening and tempering heat treatment atmospherésquenching medid case hardenin
techniques.

Unit 111 STEELS 9 0 0 9

Introduction to specificationt plain carbon steels low alloy and Q and T steels dual phase stedlitra high
strength steel$ maraging steel§ HSLA steelsi steels formagnetic and electrical applications, process
properties & applications

Unit IV STAINLESS STEELS AND CAST IRONS 9 0 0 9

Stainless steels phase diagrams effects of chromium and nickél Ferritic and Austenitic, martensitic, dupl
and precipitation hardened stainless steels. Types of Cast I@nay Cast iron, white iron, malleable iron, S
Iron and alloy cast iron§ physical metallurgy, composition of cast irons, properties and applications.
treatment of cast irons

Unit VvV NON-FERROUS ALLOYS 9 0 0 9

Brasses, bronzes, @i alloysi High Strength Al Alloys, Ti alloys, Ni alloys and Mg alloy®hysical metallurgy
composition, properties and applications

Total (45L) = 45 Hours

Text Books:

1 |RaghavanVi Phy si cal i PMeitnaclilpuregsy and Practiceo, Pre
2 IBrick Garden Phillips. AStructure and Proper
3 |[Flinn. R.A. and Trojan. P. K. A E n gHditioa, daico, 1999 Ma
Reference Books:

1 |Leslie. W.C., AThe Physical Met al lurgy of St

2 [Metals Hand book. 10th edition. Volume 2. ASM. 1995.
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=]

3 |Askel and. D. R. The Sci ence a rublisingompanyg Bostongl9og

=]

4 |[Pickering F.B. Physi cal Met al l urgy and Desi

Course Outcomes: Bl oomds Te
Upon completion of this course, the students will be able to: Mapped

Discuss the solid solutions and phase diagrams.

Cco1 L2: Understanding
CcO?2 Classify the various heat treatment processes. L4: Analyzing
co3| - Describe the various types of steels. L2: Understanding

coa | : Discuss the types of stainless steels andias. L2: Understanding

Analyze the composition and applications of various non ferrous alloys.

CO5 L4: Analyzing

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3| PSO4
co1 1] 1 1] 1 1 1

CO2 > | 1 1| 1 1 1

COs 12| 21| 1| 1 1 2 1
co4 111 1 1 1
cos | 4 | 4 1 1
Avg. | 14| 12| 10| 10| 10|10|20/00/00| 00 | 00| 00 | 1.0 | 1.3 | 1.0 | 1.0

3/2/1%-indicates strength of correlation-(Bigh, 2Medium, 1 Low)
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22MTH203 POLYMERS AND COMPOSITES Semester

PREREQUISITES PE Credit 3

L T P TH

Engineering physics Hours/Week
3 0 0 3

CourseLearning Objectives

1 | To make the student acquire knowledge in fundamentals of polymers, bio and inorganic polymers.

2 | To enable students know about various additives and to make the student to acquire knowled

polymers meant for variowengineering applications and special applications.

3 | To understand the fundamentals of composite material strength and its medbetmacadr

Unit | BIO AND INORGANIC POLYMERS 9 0 0 9

Naturally occurring polymers starch, proteins, cellulogeDerivatives of cellulose polymeisrayon, cellophane
cellulose acetate, butyrate and nitrdteethyl cellulosei carboxymethyl cellulosepreparation,properties
application organmetallic polymers coordination polymers polyamides Inorganic polymers phosphorus an
nitrogen containing polymers,silicones- hybrid polymers.

Unit 1l INTRODUCTION TO ADDITIVES 9 0 0 9

IntroductionnTechnological Requiremen@lassificationChemistry and MechanisnSelection CriterisGeneral
effect on PropertieEvaluation and functions of additivésAntioxidants- Stabilizers (Heat & U\icarbon black
its types, manufacture and characteristimechanism of reinforcement of a rubber, non black fillers in rubber

Unit Il POLYMERS IN ENGINEERING & SPECIALITY 9 0 0 9
POLYMERS

Polymers for electrical and electronics applicatiopslymers for high temperature applicaticr®lymerblends,
alloys and liquid crystals polymers in lithography and water treatmengolymers for biomedical application
Liquid crystalline polymers (LCP) conducting polymers heat resistant polymergphotosensitive polymers ar
polymers as coating additivepolymers in miscellaneous specialty applications.

Unit IV COMPOSITES i INTRODUCTION & LAMINA 9 0 0 9
CONSTITUTIVE EQUATIONS
Definitioni Need General Characteristics, Applications. Fibers i Glass, Carbon

Ceramic and Aramid fibers. Matricesi Polymer, Graphite, Ceramic and Metal Matrig
| Characteristics of  fibers and matrices. Lamina  Constitutive Equations: L4
Assumptions T Macroscopic Vi ewpoint . Generalized
Homogeneous  Orthotropic Laminai  Isotropic  limit case, Orthotropic  Stiffness mat
(Qij)), Typical Commercial material properties, Rule of Mixtures. Generally Orthot
Laminai Transform&on Matrix, Transformed Stiffness.

Unit VvV LAMINATES & TESTING OF COMPOSITES 9 0 0 9

Mechanics of compositesFracture and damage mechani¢caminates delamination- Measurement of physics
and mechanical properties: densifjore volume fractioavoid content, test for tensdeompressionflexural in
fiber directioni Norn+ Destructive Evaluation Methods for Compositégisual Inspection, Ultrasonic Methods;
Ray Imaging.

Total (45L) = 45 Hours

Text Books:
1 Bhargava., Engineering MateriaB o | y mer s , Ceramics and Compos
Delhi.

294



2 Van Vlack L K Physical Ceramics for Engineers, Addison Wesley, Massachusetts, 1964.

3 |Mathews & Rawlings, Composites: Science and Engineering, ELBS, London, 1994.

Reference Books:

1 |Gabor Koves, Materials for structural and Mechanical Functions, Taraporevala & Sons,Bombay, 19

2 |BroutmanL J and Krock R J, Modern Composite Materials, Addison Wesley Pub. Co., Massach
1986.

3 [Jacobs, J A and Kilduff T F, Engineering Materials Technology, Prentice Hall Inc., N.J., 1988.

4 |Mallick P K, Fiber Reinforced Compositestaterials, manufacturing and design, CRC Press, Taylo
Francis group, London, 2010.

5 |Krishnan K Chawla, Composite materials: Science and Engineering, Springer, 1998.

Course Outcomes: Bl oombés T

Upon completion of this course, the students will be able to: Mapped

col Explainthe utility of bio and inorganic polymer L2: Understanding
Discussvarious additives for rubbers and plasticsheir needs, thei

CO2 | : | functions and the mechanisms by which they act L3: Applying
Describethe uses of polymers in various fields of engineering

CO3 | : | methodically discuss the applications of specialty polymers. L2: Understanding
Familiarize about the fibers, matrices and lamina constitutive equa

CO4 | : | in composites L1: Remembering

CO5 Develop the knowledge about laminates and testing of composites L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12 | PSO1| PSO2| PSO3| PSO4
cot 1|1 1] 1 1 1

Co2 12| 21| 1 1 1 1 1
Co3 1 2 | 2 1] 1] 1 1 1

Co4 11| 1 1] 1 1| 1 1

Co5 1] 2 1 1
Avg. | 14| 16| 10| 10| 10| 10|1.0| 00|/ 00| 00| 00 | 00 | 1.0 | 1.0 | 1.0 | 1.0

3/2/1%-indicates strength of correlation-(Bigh, 22Medium, 1 Low)
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29MTH 204 SELECTION OF MATERIALS Semester

PREREQUISITES Category | PE Credit 3

L T P TH

Engineering physics Hours/Week
3 0 0 3

CourseLearning Objectives

1 | To know different types of materials and properties to select mental materials for different applicatio

Unit | MATERIAL PROPERTIES 9 0 0 9

Technologically important properties of materiaRhysical, chemicamechanical, thermal, optical, environmer
and electrical properties of materials. Material property chatdulusi density, strengtdensity, fracture
toughnessstrength.

Unit 1l DESIGN AND DATA 9 0 0 9

Types of design, Design tools amhterials datd Materials and shapie microscopic and micro structural sha
factorsi limit to shape efficiency Comparison of structural sections and material ifidozes® studies.

Unit Il SERVICE AND FABRICATION 9 0 0 9

Service,Fabrication and economic requirements for the comporieMsthodology for selection of materiails
Collection of data on availability, requirements and-famctional things its importance to the situatiofiscase
studies.

Unit IV PROCESS CLASSIFICATION 9 0 0 9

Classifying process systematic selection of processSelection charts Ranking of processeis case studies
Influence of manufacturing aspects and processing route on properties of materials and its influence on s¢
materials.

Unit VvV MATERIALS FOR ENGINEERING APPLICATIONS 9 0 0 9

Selection of materials for automobile, nuclear, power generation, aerospace, petrochemical, electronic a
industries.

Total (45L) = 45 Hours

Reference Books:

1 M. F. Ashby, fdMateri al s 5Ehirdedition, Blsevier publisiers; Gxéord,i 260

2 |Gl adius Lewis, fASelection of Engineering Mat

3 [|Charles.J.A. and Crane,F.A.A., "Selection and Use of Engineering Materials", Butter worths, Lond
1989.

4 |Angelo P C and Ravisankar B, nt r od u ctPiroomnc etss i Sitgg e lPr operties
Taylor & Francis Group, Florida, U.S.A., 2019.

5 [ASM Handbook. fAMater i al 20 ASM Metals,Parkddhio. 8SAPMI7De s i g

296



Course Outcomes:
Uponcompletion of this course, the students will be able to:

Bl oombs T¢

Mapped

col Discussthe types of materials and properties. L2: Understanding
CcO2 Analyzethe design tochnd data L4: Analyzing
Discuss the service anthbrication and economic regeainents of the
COs3 components. L2: Understanding
coa Describe the process classification. L2: Understanding
CO5 Apply the materials for Specific engineering applications and processes. | L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1| PSO2| PSO3| PSO4
col 11| 2 1] 1 1| 2 | 1
oz 1212111 2
Cos 1 2| 2 1] 1] 1 2 1
co4 11 |1 1] 1 1
COS 11| 2 1 1
Avg. 14)118|10|10|10| 10| 10| 00| 0.0| 0.0 0.0 0.0 1.0 1.6 1.0 1.0

3/2/1%-indicates strength of correlation-(Bigh, 2Medium, 1 Low)
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22MTH205 HIGH TEMPERATURE MATERIALS Semester

PREREQUISITES Category | PE Credit 3

. _ _ L T P TH
Engineering physics Hours/Week

3 0 0 3

Course Learning Objectives

1 | To impart knowledge on requirements for materials for high temperature use fetiak®r of materials
at high temperatures.

Unit | INTRODUCTION 9 0 0 9

Need for high temperature materials, historidalelopment of high temperature materials, and equipmer
material testing at high temperatures, requirements of high temperature materials (mechanical prope
preferred microstructure, environmental resistance, erosion and wear).

Unit 11 STRENGTHENING MECHANISMS 9 0 0 9

Metallic materials (solid solution strengthening, precipitation strengthening, dispersion strengthening grain
grain boundary effects) Ceramic materials (phase control, defect tolerance, thermatesigiakce) composit
materials.

Unit 111 CREEP AND STRESS RUPTURE TEST 9 0 0 9

Creep test, stress rupture test, structural changes during creep, mechanism of creep deformation, fracture
temperaturesfatigue interaction: Modes of high temperature fracture and fatigue fracture;fatigeie interactior
(creep accelerated by fatigue), fatigereep interaction (fatigue accelerated by creep), mmn@ohanism o
damage, fracture criterion for creep fatigue, crizdjgue failure mapping, credptigue testing, influence g
environment.

Unit IV MATERIALS FOR HIGH TEMPERATURE 9 0 0 9

Metals / alloys, super alloys, steels, titanium and its alloys, ceramics (Alumina, Zirconia, Silicon carbide,
nitride, Glass ceramics) composites (Metal matrix composites, ceramic matrix composites) icardion
composites.

Unit VvV THERMAL BARRIER COATINGS AND ITS INDUSTRIAL 9 0 0 9
APPLICATIONS

Corrosion / oxidation resistant coatings (metallic, ceramic, rare and reactive metal reinforced coating
temperature erosion and wear, thermal barrier codtgplications in industry, aerospace, defense and nu
industry.

Total (45L) = 45Hours

Reference Books:

1 |Meet ham, G. W. , Van de Voor de, M. H. , i Mat
(Engi neer i ng2000&d., Springarl, 20130 , 1
2 |Chan R. W., fAHigh temperaturel96t ructural mat

3 [Reed R. C.-al lndyhe: Skpradament als and Applicati
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4 Birks, N. , Mei er , G. H. , and Pettit, F. S.,
Cambridge University Press, 2009.
5 |[Bose, S. , AHIi gh Tempe r-letnenrar, 200G.at i ngs o But t

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomds Te
Mapped

col Describe the materials behavior at high temperature. L2: Understanding
CcO?2 Discuss the oxidation mechanisms of metallic and ceramic materials. L4: Analyzing
co3 Explain mechanisms of creep, and stress rupture of materials. L2: Understanding
coa Classify materials for high temperatwapplications. L3: Applying

CO5 Identify the materials and coatings for high temperature applications. L4: Analyzing

COURSE ARTICULATION MATRIX

CO/PO | POL| PO2 | PO3| PO4 | PO5 | POG | PO7 | PO8 | PO9 | PO10] PO11] PO12| PSOL| PSO2| PSO3| PSO4
co1 1] 2 1] 1 1 2 1

Co2 1211 |1 1 2 1 1

Co3 1 2 | 1 1] 1 1 1 1

co4 1] 2 1] 1 1 2 1

Cos5 1011 2 1 1

Avg. | 14| 14| 10| 10| 10| 10|10| 00/ 00| 00| 00| 00 | 1.0 | 1.8 | 1.0 | 1.0

3/2/1-indicates strength of correlation-(@igh, 22Medium, * Low)
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22MTH 206 PROCESSING OF NON METALLIC MATERIALS Semester

PREREQUISITES PE Credit 3
o _ L T P TH

Engineering physics Hours/Week
3 0 0 3

Course Learning Objectives

1. | Tointroduce the student to the range of-neetallic materials available for engineering.

2. | To get an exposure to the techniques associated with the synthesis and processing of these mate

Unit | INTRODUCTION TO NON METALLIC MATERIALS 9 0 0 9

Definition and classification of nonmetallic materials, comparison of properties of metals and nont
materials. Introduction to Polymers: Concept of polymers, types of polymers reactions, Mechar
polymerization, Ceramics: Introduction, classification, structure, and applications of ceramics. ¢
Introduction, classification, structural features and applications of glasses. Composites: Intro
classification, and applications of composite materials.

Unit 11 PROCESSING OF POLYMERS 9 0 0 9

Extrusion- single screw and twin screw extrusion, Film blowing, Pipe extrusion, extrusion of sheet, Caler
Thermoforming. Molding- Injection molding, Blow molding, Compression molding, Injection stretch K
molding, Resin transfer molding, Gas and water assisted injection molding, Reaction Injection M

Pultrusion, Pull winding.

Unit 111 PROCESSING OF CERAMICS 9 0 0 9

Powder Preparation Techniques: -§el technologyi Precipitation, Coprecipitation and Hydrothern
precipitation techniques. Preparation 0f@®J, ZrO;, SiC, SiNs BN & B.C.
Ceramic Processing Techniques: Hot Pressing, Hot Isostatic Pressing, (HIP). Spark Plasma Sintering.

Sinter / HIP, Injection moulding, Slip casting, Tape casting, Gel casting, Extrusion.

Unit IV PROCESSING OF GLASSES 9 0 0 9

Glass Melting Process: Process leading to glass formatidalatilization i Effect of presinteringrefining -
Physico- chemical reactions taking in glass batelomogenization and devitrificationTemperingi Annealing.
Glass Forming Process: Hand operatiobaboratory ware and Bulb making, Tube makin@anner process
Up draw process, down draw process, pressimtand press, Flat glassPittsberg process, Foucault proce

Float process.

Unit V PROCESSING OF COMPOSITES 9 0 0 9

Processing of PMC Processing of Thermoset Matrix Compositesland LayUp and Spray Technique
Filament winding, Pultrusion, Resin Transfer Molding (RTM), Bag molding procesBescessing o
Thermoplastic Matrix Composited=ilm Stacking Technique, Diaphragm Forming, Commingled fibers, Inje
molding, Sheet Molding Compound (SM@rocessing of CMCCold Pressing & Sintering, Hot Pressir
Reaction Bonding Processes, Infiltration, Directed Oxidation, In Situ Chemical Reaction TechnigGe],

Polymer Infiltration & Pyrolysis.

Total (45L) = 45 Hours
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Text Books:

1. | Textbook of Polymer Science; Fred W. Billmeyer, Wiley 2007

2. | Introduction to Ceramics; Kingery, Bowen, Uhlman. Wiley India Pvt Limited, 2012

3. | Composite Materials: Science and Engineering; Krishan K. Chawla, Springer, 2012

Reference Books:

4. | W.S. Smith: Principles of Materials Science and Engineering, McGliw

5. | Manufacturing Processes for Engineering Materials : S. Kalpakjian, 3rd edition Addisesiey, 1997

6. | Plastic Materials and Processing : A. Brent Strong, PreRiadle ISBN 013-0216267

7. | Handbook of Glass Manufactuwé&.V. Tooley

8. | Composite Materials: Engineering and Science: F.L. Mathews and R.D. Rawlings, CRC press, 08493

Course Outcomes:
Upon completion of this course, the students will be ible

Bl oomés T
Mapped

co1 L
applications.

List the prominent nometallic materials available for

engineeri

L2: Understanding

co2 | - | Discuss the various processing techniques of polymers.

L2: Understanding

Identify the variousnanufacturing techniques of ceramic materials.

Cco3 L4: Analyzing
CcoO4 | - | Indicate the various glass melting and forming techniques. L3: Applying
cos | : | Name the various manufacturing techniqueBMiCsand CMCs. L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3| PSO4
e I 1] 1 1 1 2

co2 1] 1 1] 1 1 1

COs 1 2| 21| 1 1 1 1 2 1
co4 1| 2 1] 1 1 2

Cos5 1| 2 1 1 1 1
Avg. | 14| 18| 10| 10|10 120|120/00| 00| 00 | 00| 1.0 | 1.0 | 20 | 1.0 | 1.0

3/2/%-indicates strength of correlation-(High, 2Medium, t Low)
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22MTH207 BIOMATERIALS Semester
PREREQUISITES Category | PE Credit 3
Engineering physics Hours/Week . ! il
3 0 0 3
Course Learning Objectives
1 | Learn characteristics and classification of Biomaterials
2 | To understand the importance of Biomaterials in medical applications
Unit | INTRODUCTION TO BIOMATERIALS 9 0 0 9

Definitions, Types ofmaterialsi Ceramics, metals, polymers and composites. Basic properties of mate
Tensile testing, Compressive testing, Shear testing, Bend or flexural tests, Ductile and brittle fractur
concentration, Fracture toughness and Fatigue.

Unit Il METALLIC AND CERAMIC MATERIALS 9 0 0 9

Metallic implantsi Stainless steels, dmased alloys, Thased alloys, shape memory alloy, nanostructu
metallic implants, degradation and corrosion, ceramic implabio inert, biodegradable dbioresorbable,
bioactive ceramics, nanostructured bio ceramics.

Unit 111 POLYMERIC IMPLANT MATERIALS 9 0 0 9

Polymerization, factors influencing the properties of polymers, polymers as biomaterials, biodegr
polymers, Bio polymersCollagen, Elastin and chitin. Medical Textiles, Materials for ophthalmology: cor
lens, intraocular lens. Membranes for plasma separation and Blood oxygenation, electro spinning:
approach.

Unit IV TESTING OF BIOMATERIALS 9 0 0 9

Biocompatibility, blood compatibility and tissue compatibility tests, Toxicity tests, sensitization, carcinoge
mutagenicity and special tests, Invitro and Invivo testing; Sterilisation of implants and devices: ETO,
radiation, autoclaving. Effects of sterilization.

Unit V APPLICATION OF BIOMATERIALS 9 0 0 9

Artificial Heart, Prosthetic Cardiac Valves, Artificial lung (oxygenator), Artificial Kidney
( Dialyser membrane) , Dental Implan@ithopedic Implants and Biomaterials @phthalmology.

Total (45L) = 45 Hours

Text Books:

1 C. Mauli Agrawal, Joo L. Ong, Mark R. Appleford and Gopinath Mani, Introduction to Biomaterig
Theory with Engineering Applications, Cambridge University Press 2014

2 Suj ata V. Bhatt, ABiomaterial sdo, Second Edi {
Reference Books:
1 Donglu Shi, Introduction to Biomaterials, Tsinghua University Press 2006

2 Sreeram Ramakrishna, MuruganRamalingam, T. S. Sampath Kum&¥jastdon O. Soboyejo,
ABi omaterials: A Nano Approachod, CRC Press,

3 Myer Kutz, AStandard Handbook of Biomedical
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Course Outcomes:

Bl o oTadosomy

Upon completion of this course, the students will be able to: Mapped

co1 Pralict the testing standards applied for biomaterials. L3: Applying

cO2 Identify 3|gn|f|_cant gap required to overcome challenges and further La: Analyzing
development in metallic and ceramic materials

co3 Identify significant gap required to overcome challenges and fu L4: Analvzin
development in polymeric materials ' yzing

Co4 Demonstrate purpose of Biomaterials in various applications. L2: Understanding

CO5 Pralict the testing standards applied biomaterials. L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1| PSO2| PSO3| PSO4

col 1 2| 2 1] 1 1| 2

o2 12121111 1 1 2 1

Cos 1 1] 2|1 1 1 1 1

Co4 11| 1 2 1

Avg. 1518|1010} 10(210|10}|00|00| OO| 00| 10| 20| 28| 10 1.0

3/2/1%-indicates strength of correlation-(8igh, 2Medium, * Low)
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ADVANCES IN NUCLEAR MATERIALS

22MTH 208 Semester
PREREQUISITES Category | PE Credit 3
_ _ _ L T P TH
Engineering physics Hours/Week
3 0 0 3
Course Learning Objectives
1 To understand concepts of nuclear reaction and materials for requirements
Unit | INTRODUCTION 9 0 0 9

Introduction to nuclear energy / reactéreomparison of different modes of energy generati@tological anc

environmental aspects

Unit Il NUCLEAR REACTIONS 9 0 0 9
Nuclear reactions concept of haHife, nuclear mineral$ related exploration and processing.
Unit 11 NUCLEAR MATERIALS 9 0 0 9

Material requirement$ structural materials, rare earth materials coolants, shielding materials and fuel

fabrication requirements

Unit IV SAFETY IN NUCL EAR INDUSTRIES 9 0 0 9
Nuclear irradiation effects on structural materiatafe guards, safety and health protection
Unit VvV STRATEGIC ISSUES IN NUCLEAR INDUSTRIES 9 0 0 9

Strategic issue$ current status and major needs, overview of nuclear scenario in India, nuclear sce

international level.

Total (45L) = 45 Hours

Text Books:

1 [Benjamin M. M., Van Nostrand Nuc | ear Reactor Materials and

2 Henl ey E.J., & Herbert Kouts, #HAd&e280des in N
3 |V.Gerasimov&A. Monakhov,NuclearEngineeringVaterials,Mir PublishersMoskow, 1983
Course Outcomes: Bl oombés Te
Upon completion of this course, the students will be able to: Mapped
Classify the different types of materials used to produce nuclear energy.
co1 fy yp P -1 L3: Applying
co2 | - Analyzethe properties of nuclear materials and applications. L4: Analyzing

cos | Describe the safety precautions of nuclear radiation and protection. L2: Understanding
coa | - Explain the nuclear irradiation effects. L2: Understanding
cos | - Discuss thescenario of strategic issues in nuclear industries. L3: Applying
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COURSE ARTICULATION MATRIX

CO/PO | POL | PO2 | PO3| PO4 | PO5 | POG | PO7 | PO8 | PO9 | PO10| PO11] PO12| PSOL| PSO2| PSO3| PSO4
CoL 1 2 | 2 1 1] 1 1 1

Co2 2| 21| 1| 1 1 1

Co3 1 2 | 1 1] 1 2 1

co4 1| 2 1] 1 1 1

Cos5 1| 2 1 1

Avg. | 16| 18| 10| 10| 1020|120/ 00| 00| 00 | 00| 00 | 1.0 | 1.5 | 1.0 | 1.0

3/2/1-indicates strength of correlation-(@igh, 22Medium, * Low)
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29MTH209 AUTOMOTIVE AND AEROSPACE MATERIALS Semester

PREREQUISITES Category | PE Credit 3

L T P TH

Engineering physics Hours/Week
3 0 0 3

Course Learning Objectives

1 | To understand the properties and applications for automobile and aircraft components

Unit | MATERIALS FOR ENGINES AND TRANSMISSION 9 0 0 9
SYSTEMS

Materials selection for I@ngines: Piston, piston rings, cylinder, Engine block, Connecting rod, Crank shg
wheels, Gear box, Gears, Splines, Clutches.

Unit Il MATERIALS FOR AUTOMOTIVE STRUCTURES 9 0 0 9

Materials selection for bearings, leaf springs, chasis & frames, Bumper, shock absorbers, wind screen
brake shoes, Disc, wheels, differentials , damping and antifriction Fluids, Tyres and tubes.Materials for €
devices meant for engine control, ABS, Steering, Suspension, Sensecs)|lamin, Anti-fog, Head lamps.

Unit Il NON-FERROUS MATERIALS IN AIRCRAFT 9 0 0 9
CONSTRUCTION

Aluminum and its alloys: Types and identification. PropertigSastings- Heat treatment processesSurface
treatments. Magnesium and its aBoyCast and Wrought alloys Aircraft application, features specificatic
fabrication problems, Special treatments.Titanium and its alloys: Applications, machining, forming, weld
heat treatment, Copper Alloys. Wood and fabric in aircraft construction and specificaGiumss Use of glasg
plastics & rubber in Aircraft, Introduction to glass & carbon composite.

Unit IV FERROUS MATERIALS IN AIRCRAFT CONSTRUCTION 9 0 0 9

Steels: Plain and low carbateels, various low alloy steels, aircraft steel specifications, corrosion and heat r
steels, structural applications. Maraging Steels: Properties and Applications. Super AlloysNitlsel base-
Cobalt base Iron base Forging and Casting of Super alloy¥/elding, Heat treatment.

Unit V CERAMICS AND COMPOSITES 9 0 0 9

Introduction, modern ceramic materials, cermets, glass ceramic, production offabeogsted forms
Carbon/Carbon composites, Fabrication processes andeitsspace applications involved in metal ma
composites, polymer composites

Total (45L) = 45 Hours

Reference Books:

1 IASM Handbook, fAnSelection of Materials Vol . 1

Materials Scienceanrdngi neer i ng, Willium D. Callister,
Materials Science and Engineering Adapted By R. Balasubramaniam, Wiley India, E2btén

Material Science and Engineering, V. Raghavan, Prentice Haltlizf, 4th Edition.

H Buhl, Advanced Aerospace Materials, Springer, Berlin 1992, 13BN0783540558880

Balram Gupta, Aerospace material Vol. 1,2,3,4ARDB, S Chand & Co ,2009-13B8I78 8121922005.

ASM Handbook. AMateri al s-ASE MaastParloQhio.dSAd199.e si ¢

N | o | o]~ w

Cantor, A Automotive Engineering: Lightweight
London, 2006
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g |AhmedE,” A d v a rampasitenaterialfor AutomotiveapplicationsWiley, 2013

g |PonH Wright, TestingAutomotive Materialsand ComponentsSAE 1993.

10 |GeoffDavis,” Materialsfor Automobilebodies ButterWorth Heinemann2012

11 [|Hiroshi Yamagata, The Scienceand Technology of Matergls in Automotive Engines,

Elsvier,2005
Course Outcomes: Bl oomds Teé
Upon completion of this course, the students will be able to: Mapped
Describe the use of Materials selection criteria for engine and transm _
Cco1 L2: Understanding
systems.
Analyze the different materials used for automotive structures and Diff )
COo2 : . : o L4: Analyzing
electronic materials for automotive applications
Explain the mechanical behavior and heat treatment of aerospace non _
Cco3 . L2: Understanding
materials.
Discuss the properties and heat treatment of ferrous materials for g .
Co4 . L2: Understanding
materials.
Combine the properties of ceramics and composites for aircraft materials _
CO5 | : L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3| PSO4
co1 1] 2] 1] 1|1 2 1

co2 2 | 2] 1 1 1 1
cos 2 | 2 1] 1 1 2

co4 1] 2 1] 1 1 2

CO5 1] 1] 1 1 1 1
Avg. | 14| 18| 10| 10| 10| 120| 10| 00| 00| 00| 00| 00 | 1.0 | 1.6 | 1.0 | 1.0

3/2/1-indicates strength of correlation-(@igh, 22Medium, * Low)
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22MTH210 PROCESSING OF NON FERROUS METAL ORES Semester

PREREQUISITES PE Credit 3

L T P TH

Engineering physics Hours/Week
3 0 0 3

Course Learning Objectives

1. | To study the processing of non ferrous metals ores.

2| To understand the fundamental principles and operations of non ferrous ores.

Unit | FUNDAMENTALS OF EXTRACTION METALLURGY 9 0 0 9

Principles of Pyrometallurgy Drying, Calcination, Sintering, Roasting Predominance Area Diagrani
Smelting and Converting.

Principles of Hydrometallurgy, LeachirigProperties of good solventLeaching methods Solvent extraction
lon exchange, Bioleaching, Gaseous reduction of metals in aqueous solutions.
Principles of Electrometallurgy Aqueous and Fused salt electrolysis, Electrorefining and Electrowinni
metals. Purification of Crude metals produced in Bulistillation, Liquation, Fire refining, Electrolytic refining

Zone refining.

Unit 1l EXTRACTION AND REFINING OF METALS FROM 9 0 0 9
SULPHIDE ORES

COPPER: Principal Ore and Minerals; Matte smeltinglast furnace, Reverberatory, Electric furnace, Fl3
Converting; Continuous production of blister Copper; Fire refining; Electrolytic refining; Hyth@llurgical
copper extraction; Leaching processes, Recovery of copper from leach solutions; ElectrowiNiGi¢EL:

Simplified flow sheets for the extraction of nickeLEAD: Blast furnace smelting, Refining of lead bulli
and ZINC: General Principles: Horizontal and vertical retort processes: Piardirct Blast furnace: Leachin

purification: Electrolysis, Refining.

Unit Il EXTRACTION AND REFINING OF METALS FROM 9 0 0 9
OXIDE ORES

MAGNESIUM: Production of a hydrous Magnesium chloride from seawater and magnesite. Hlautiog
practice andproblem, refining, Pidgeon and Handspring processA& UMINIUM: Bayer process: Halli

Heroult process: Anode effect: Efficiency of the process: Refining, Alternative processes of alu
production and TIN: Smelting of Tin concentrates, Refining of-Hire refining of Tin and Electrolytiq

refining. TUNGSTEN:Flow sheets for the extraction of Tungsten.

Unit IV EXTRACTION AND REFINING OF METALS FROM 9 0 0 9
HALIDE ORES
Extraction of metals rare earthetals from halide§ TITANIUM: Upgrading of ilmenite, chlorination of
titani a, Kroll 6s pr oc-eTseatmentPE Zircon,i Methad foZ depaiinyy HR it

Zirconium, Reduction of Zr compound to metal and URANIUM, Acid and alkali processes for digest

uranium ores, Purification of crude salt, Production of reactor grade UO2 and uranium

Unit VvV EXTRACTION OF PRECIOUS METALS AND 9 0 0 9
BYPRODUCT FROM METALS RECOVERY
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Extraction and Refining foprecious metals§ GOLD: Amalgamation process, Chlorination process 4
Cyandation process, SILVER: Chloridizing roasting, Cidra t i o n, Parkebs proce
material ores, and PLATINUM: INCO process.

Recovery of byproduct metals and treatment Metallurgical wastes Secondary refining of Copper, Lea

Zinc, Aluminium, Non scrap sources of Aluminium, Tin, Vanadiurdtilization of metallurgical wastes.

Total (45L) = 45 Hours

Text Books:

1. | Ray H.S, Sridhar R and Abraham KBxtraction of Non Ferrous Metals, Affiliated Eastest Press Pvt Ltg
New Delhi, 2008.

2. Ray H.S and Gosh A, Principles of Extractive Metallurgy, Prentice Hall of India, New Delhi, 1994

3. | Principles of Extractive Metallurg¢osh

Reference Books:

4. | Text book of MetallurgyA.R. Bailey.

5. | Terkel Rosenqvist, Principles dExtractive Metallurgy, 2nd Edition, McGrattill International book
Company, 1983

6. | Venkatachalam S, Hydronaliirgy, Narosa Publishing House, New Delhi, 1998

7. | R.Raghavarkxtractive Metallurgy of Nonr Ferrous Metals ,Vijay Nicole Imprints Private Limited, Chen
2016.

8. | Pehlke R.D, Unit Processes in Extractive Metallurgy, American Elsevier Publishing Company, Nev
USA, 1977.

Course Outcomes: Bl oomds Teé

Uponcompletion of this course, the students will be able to: Mapped
Describe the principles of extraction processes. .

Cco1|: P P P L2: Understanding

coz | : Explain the extaction of metals from sulphidwes. L2: Understanding

cos | Illustrate the extraction of metals from Oxides ores. L2: Understanding

co4 | - | Discuss the extraction of metals from halide ores. L2: Understanding

cos | : | Apply the extraction of precious metals amygproducs from metals recovery | | 3: Applying
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COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12 | PSO1| PSO2| PSO3| PSO4
col 1] 1 1] 1 1 1

Coz 12| 21 1] 1 1 2

CO3 1 2 | 2 1] 1 1 | 2

co4 1] 1 1] 1 2 1

COS 1 1] 1|1 1 1 1
Avg. | 14| 14| 10|10|10|10|1.0| 00|00 00| 00 | 1.0 | 1.0 | 1.6 | 1.0 | 1.0

3/2/1%-indicates strength of correlation-(Bigh, 2Medium,  Low)
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ELECTIVES FOR MINOR
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MINOR DEGREE - VERTICALS

22CEMO01 CONSTRUCTION MATERIALS Semester

PREREQUISITES Category OE Credit 3

NIL Hours/Week L T P | T
3 0 0 3

Course Learning Objectives

To study the characteristics and Properties of Stones and Brick

To impart knowledge on Cement, Aggregate Kiuitar

To understand the behaviour of concrete and seasoning timber

To study the Parts and types of flooring and roofing

al sl W[IDN|PF

To study carpentry, arches, lintels and finishing works.

Unit | STONES, BRICKS 9 0 0 9

Building Stonei classification of rocksharacteristics of good building stohedeterioration and preservation of stone
work T tests on stones Brickss manufacture of clay bricksclassification- tests on bricksbricks for special use
refractory bricks.

Unit Il CEMENT, AGGREGATES, MORTAR 9 0 0 9

Cement composition manufacturing processet and dry processes. Aggregatesoarse and fine aggregates
characteristics and function. Mortaproperties uses types of mortars selection of mortars for variou€ivil
Engineering construction.

Unit 1l CONCRETE, TIMBER AND OTHER MATERIALS 9 0 0 9

Concrete ingredients principles of hardened concre@pecial concretaypes.
Timber characteristicsseasoningpreservation Panels of laminates. Glasgroperties uses. SteelUses- market forms.
Aluminum and other metallic materials for construction.
Paints, Varnishes arldistempersypesproperties.

Unit IV FLOORING AND ROOFING 9 0 0 9

Components of floarselection of flooring materialsuitability of floors for various applications. damp proof course, ca
of dampnesseffect of dampnessrequirements of goostairs- classification of stairsRoofs- types of roofsrequirements
pitched roof- lean to roofgable roofhip roofflat roof-RCC roof.

. CARPENTARY, ARCHES, LINTELS AND FINISHING
Unit V WORKS 9 0 0 9

Location of doors and windowssize of doors types of doors fixture and fastenings for doors and windowarches-
classification- stability of an arch lintels - classification of lintels steel lintel. scaffolding component parts shoring-
methods of plasteringdefects in plasteringpointing- objectives methods of pointing

Total= 45 Periods

Text Books:

1 | B.C. Punmia, Building Construction, Laxmi Publications; Eleventh edi2621

2 | S.C.Rangwala, Buildin@onstruction,CharotarPublishing House Pvt. Ltd, 34th Edit2o22

312



3 | P. Purushothama Raj., Building Construction Materials and Techniques, Pearson Education India, First2Bdifiorn

Reference Books:

1 | Shetty M.S., Concrete Technology (Theory and Practice), S.Chand& Company Ltd.,2021.

Rangwala S.C., Engineering Materials (Material Science) revised and enlarged by Rangwala K.S. and Rang

2 Charotar Publishing House, 2010.

Course Outcomes: . . Tixlonc;rcr)lyn
Upon completion of this course, the students will be able to: Mapped
CO1 | ldentify and characterize and properties of Stone and brick Remember
CO2 | Understand the manufacturing process of cement and functions of mortar Understand
CO3 | ldentify the age of timber and preservation methods of timber Remember
CO4 | Differentiate the types of roofing and flooring Understand
CO5 | Understand the miscellaneous works such as carpentry, lintels, Arch, etc. Understand

COURSE ARTICULATION MATRIX
COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
cor | 1 | - | - S R T B S - - - - - - -
CO2 - 2 - - - 2 3 - - - - - - - -
cos | 1 | - | - S T AR - - - - - - - -
CcoO4 1 - 2 - 2 3 2 - - - - - - - -
CO5 1 - - - 3 - 2 - - - - - - - -

Avg 1 2 2 - 2 3 2 - - - - ] ] ) .

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO02 BUILDING CONSTRUCTION & EQUIPMENT Semester

PREREQUISITES Category OE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

Able to gain basic knowledge in construction methods.

Able to gain basic knowledge in equipment.

Able to gain basic knowledge in machineries.

Able to gain basic knowledge in fire safety principles.

gl | W N| -

Able togain basic knowledge in green technology.

CLASSIFICATION OF BUILDINGS, FOUNDATIONS AND

unit| TYPES OF MASONRY

Component parts of a buildinr@heir functions. Classification of buildings according to National building code.
Site investigation for foundation as per N.BIgpes of foundation and prevention of dampness at base

level,Classification of stone masonry

_ DOORS, WINDOWS, LINTELS, SCAFFOLDING AND
Unit Il 9 0 0 9

STAIRCASES

Doors and windows$ parts of door and window Types of Door and window¥entilatorsi fixed, swinging type anc
louvered. Linteld Functions, Scaffolding Purpose and typéd.ocation of stairs.Types of stairs

_ ROOFS, FLOORINGS, PROTECTIVE AND DECORATIVE
Unit 11 9 0 0 9

FINISHES

Roof Beams and Roof SlabsTypes of Roofing SystenisMethods of Termite Proofing Methods of Damp proofing.
Types of floors Plastering (Interior and Exteriof) Pointing for Walls and Floors using Grotitswhite Washing, Colo

Washing with different Color Shades available in the MarkeRaintingi Types of Painting for Interior and Exteri

application.

Unit IV CONSTRUCTION EQUIPMENTS 9l ol ol 9

Selection of equipment for earthwork excavation, drilling, blasting, tunnelling, erection and dewatering and p
concreting, material handling and erection of structures

Unit V GREEN BUILDING TECHNOLOGY 9 0 0 9

Introduction to green technolody types and importance; zero waste and r concept, green maierjgeen concrete
(purpose and limitations), green buildings, green engineering.

Total= 45 Periods

Text Books:

1 | Building Construction by S.C.Rangawala

2 | Construction Technology by Sarkar Oxford University Press

3 | Building Material & Construction by S.P. Arora& S. P. Bindra
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Reference Books:

1 | Hopkinson And Kay J.D., The Lighting of Building, Faber &aber, London.

2 | Koerner, R.M, Construction & Geotechnical Methods in Foundations Engineering, McGraw Hill, 1984

3 | Varna M., Construction Equipment and Its Planning & Applications, Metropolitan Books Co, 1979

Bl oomn

Course Outcomes: Taxonom

Upon completion othis course, the students will be able to: y

Mapped
col Orggnlze thg construcnon.technlque to be followed in brick and stone masonry, cong Create
flooring, roofing and plastering etc.

co?2 | Select safe practices in buildiegnstruction activities Evaluate
co3 | Clarify the different types of roofs, floor and productive materials of buildings understand
co4 | Select the relevant equipment for building construction Evaluate
cos | Apply the Principles of green buildingchnology. Apply

COURSE ARTICULATION MATRIX

COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 - - - - 3 2 2 2 1 1 - - - - 1
CO2 - - - - 3 2 2 2 2 2 - - - - 1
co3 - - - - 2 3 2 2 2 1 - - - - 1
CO4 - - - - 2 2 3 1 1 2 - - - - 1
Cco5 - - - - 2 3 2 2 2 2 - - - - 1

Avg - - - - 24 | 24 | 22| 18| 16 | 1.6 - - - - 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO03 CONCRETE TECHNOLOGY Semester

PREREQUISITES Category OE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

To understand the properties of ingredients of concrete.

To study the behavior of concrete at its fresh and hardened state.

To study about the concrete design mix.

To know about th@rocedures in concrete at different stage.

g | W N| -

To understand special concrete and their uses.

Unit | INTRODUCTION 9 0 0 9

Concrete materials, Cement: Field and laboratory tests on cement, Types of cement and their uses, differen
aggregates. Methods for manufacturing of cemdfet and dry process. Hydrati on

Unit Il ADMIXTURES 9 0 0 9

Accelerating admixtures, Retarding admixtures, water reducing admixtures, Air entraining admixtures, colorin
Plasticizers. Batching, Mixing, Transportation, placing of concrete, curing of Concrete

Unit 111 MIX DESIGN 9 0 0 9

Factoranfluencing mix proportion, Mix design by ACI method and I.S. code method, Design of high strength concre

Unit IV BEHAVIOUR OF CONCRETE 9 0 0 9

Strength of concrete, Shrinkage and temperature effects, creep of concrete, permeaoititret®, durability of concrets
Corrosion, Causes and effects, remedial measures, Thermal properties of concrete, Micro cracking of concrete.

Unit V SPECIAL CONCRETE 9 0 0 9

Light-weight concrete, Fibre reinforced concrete, Polymer modifieacrete, Ferro cement, Mass concrete, Reaidy
concrete, Seltompacting concrete, Quality control, Sampling and testing, Acceptance criteria.

Total= 45 Periods

Text Books:

1 | Neville A.M Properties of Concrete, Pearson publication, 2012.

2 | Shetty M.S Concrete technology, S.Chand and Company Ltd, New Delhi 2022.

Santha Kumar A.R Concrete Technology, Oxford university Press, NewDelhi, 2022.

Mehta K.P Concrete Technology, Chand & Co, NewDelhi, 2006.

(2 I S~ @V

Robert Ratalforensic Structural Engineering HandboblcGraw Hill LLC, 2009
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https://www.google.co.in/search?hl=en&gbpv=1&bsq=Introduction+on+Forensic+Testing+in+concrete.+text+books&dq=Introduction+on+Forensic+Testing+in+concrete.+text+books&printsec=frontcover&q=inauthor:%22Robert+Ratay%22&tbm=bks&sa=X&ved=2ahUKEwiPjfn-hdP8AhUqTmwGHVyfDgQQmxMoAHoECCQQAg&sxsrf=AJOqlzVnM0Rza0KMn93lK0YD-VpFfjzOcQ:1674111141168
https://www.google.co.in/search?hl=en&gbpv=1&bsq=Introduction+on+Forensic+Testing+in+concrete.+text+books&dq=Introduction+on+Forensic+Testing+in+concrete.+text+books&printsec=frontcover&q=inpublisher:%22McGraw+Hill+LLC%22&tbm=bks&sa=X&ved=2ahUKEwiPjfn-hdP8AhUqTmwGHVyfDgQQmxMoAHoECCYQAg&sxsrf=AJOqlzVnM0Rza0KMn93lK0YD-VpFfjzOcQ:1674111141168

Reference Books:

Indian Standard Recommended Guide lines for Concrete Mix Design, I1S:102&P9, Bureau of Indian Standard
NewDelhi.

Indian Standard Specification for Coarse and Fine Aggregates from Natural Sources for Concret€9/B03R3011,
Bureau of Indian Standards, NewDelhi.

Gambhir.M.L,Concrete Technology, Volume | & II, Tata McGralBookCompany,Third print, 2003

Krishna Raju N. Design of Concrete Mixes, CBS publishers. NewDelhi, 2002.

Stephen E. Petty,Forensic Engineering: Damage Assessments for Residential and Con
Structures,CRCpress, Taylor& Francis,2013.

Bl oon
Course Outcomes: Taxonom
Upon completion of thisourse, the students will be able to: y
Mapped
co1 To identify suitable materials to be used in the cement concrete by conducting various test  gygjuate
BIS code.
co2 | To know about the specific applications and usesdofixtures. Understand
co3 | Design the concrete mix using ACI and BIS code methods. Create
co4 | Determine the properties of fresh and hardened of concrete. Evaluate
COos Design special concretes and to Ensure quality control while testing/ samplinacegyatance Apply
criteria for pre and post construction work.

COURSE ARTICULATION MATRIX
COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 - - - - 3 - 1 1 1 2 1 1 1 - 1
CO2 - - - - 3 - 3 - 1 1 - - 2 - 1
COo3 - - - - 3 - 3 - - 1 - - 1 - 1
CO4 - - - - 3 2 1 - - - - - - - 1
CO5 - - - - 3 3 3 1 1 3 1 3 - 1

Avg - - - - 3 25| 2.2 1 1 1.75 1 1 1.75 - 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO04 ENVIRONMENTAL ENGINEERING Semester

PREREQUISITES Category OE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 | To evaluate the sources of water and analyse its characteristics and processes in water treatment, express
of distribution network

2 | To design sewer system, basic design of the biological treatment processes, gain knowledge on sludge treatn
disposal

To predict the sources, effects, dispersion of air pollutants air quality management and its control measures

4 | To identify the characteristics and sources of municipal solid wastes, its collection methegite pfbcessing o
municipal solid wastes and its recovery, disposal methods

S | To assess the sources, effects and control measumegefpollution

Unit | WATER TREATMENT 9 0 0 9

Water Quality and its Treatment: Basics of water quality standaRltsysical, chemical and biological parameters; W
quality index; Unit processes and operations; Water requirement; Wisti@oution system; Drinking water treatment.

Unit Il WASTEWATER TREATMENT 9 0 0 9

Sewerage system design, quantity and quality of domestic wastewater, primary and secondary treatment. Effluent
standards; Sludge disposal; Reustredted sewage for different applications.

Unit 111 AIR POLLUTION 9 0 0 9

Air Pollution: Types of pollutants, their sources and impacts, air pollution control, air quality standards, Air quakty
and limits.

SOLID WASTE MANAGEMENT 9 0 0 9

Unit IV

Municipal Solid Wastes: Characteristics, generation, collection and transportation of solid wastes, engineered sy
solid waste management (reuse/ recycle, energy recovery, treatment and disposal).

Unit VvV NOISE POLLUTION 9 0 0 9

Noisepollution: Sources; Health effects; Standards; Measurement and control methods

Total= 45 Periods

Text Books:

1 | Garg, S.K. Water supply Engineering, Khanna Publishers, New Delhi, 2010.

2 | Garg, S.K. Sewage water disposal and Air pollution, Kh&utaishers, New Delhi, 2010.

3 | George Tchobanoglous et.al., Integrated Solid Waste Management, MéfBkahublishers, 1993.

4 | Rao, C.S., Environmental Pollution Control Engineering, Wiley Eastern Ltd., New Delhi, 1996.
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Reference Books:

Manual on Water Supply and Treatment, CPHEEO, Ministry of Urban Development, Government of India, New
2013.

2 | Peavy S.W., Rowe D.R. and Tchobanoglous G. Environmental Engineering, MefBkaMewDelhi, 1985.

3 | Metcalf and Eddy,M.C Wastewater EngineeririgTreatment &Reuse, TataMcGraiill Publications, New Delhi, 2003

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y

Mapped

Identify the sources of water supply, analyze the characteristics of water with its standal
CcO1 | various unit operations and processes in water treatment, express the analysis of dis| Remember
network

Expertise design sewer system, bakdsign of the biological treatment processes, gain knowl

Analyze
on sludge treatment and disposal and justify the methods for disposal of sewage Y

CcOo2

cO3 :s:slc;tr é:e sources, effects, dispersion of air pollutants air quality management eodtridé Apply

Aware about the characteristics, types and sources of municipal solid wastes, Learn the c
CO4 | methods, Know about offite processing of municipal solid wastes and its recovery, disy Remember
methods

CO5 Understand the sources, effects and control methods of noise pollution Understand

COURSE ARTICULATION MATRIX

CFZ)(C))SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 2 1 3 2 1 3 2 1 1 2 1 1 3 - 2
co2 2 1 3 1 1 3 1] - 1 2 2 1 3 - 2
co3 2 1 3 1 1 3 1 - 1 2 2 1 3 - 2
CcoO4 2 1 3 1 1 3 1 - - 2 2 1 3 - 2
CO5 2 - 3 - - 3 - - - 2 1 1 3 - 2
Avg 2 1 3 1.3 1 3 1.3 1 1 2 1.6 1 3 - 2
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO05 BASICS OF TRANSPORTATION ENGINEERING Semester

PREREQUISITES Category OE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

The objective of the course is¢ducate the students on various components of highway engineering.

To educate the geometric design conceptsgiiway engineering

To develop skills on construction and maintenance of highway.

Ability to plan various civil engineering aspects of railways and educate various componailtsayfs

a|l | W] DN|PF

The course enables the students to develop skill on evaluation and maintenance of railway track.

Unit | CROSS SECTIONAL ELEMENTS OF HIGHWAYS 9 1 0] 09

Classification of Highways Classification and Cross Section of Urban and Rural Roads (IRC), Highway Cross Seg
Elements Right of Way, Carriage Way, Camber, Kerbs, Shoulders and Footpaths (IRC Standards), Sight Dig
Stopping Sight Distance (SSD), Overtaking Sight Distance (OSD), Sight Distance at Intersections, Intermedig
Distance and Illumination Sight Distane€ross Sections of Different Class of Roads

Unit Il GEOMETRIC DESIGN OF HIGHWAYS S 1 0] 0|9

Horizontal Alignmentsi Superelevation, Widening d?Pavements on Horizontal Curves, Vertical Alignmen®Rolling.
Limiting, Exceptional and Minimum Gradients, Summit and Valley Cur@sometric Design of Hill Roads (IRC Standa
Only)

Unit 11l CONSTRUCTION AND MAINTENANCE OF HIGHWAY 9 1 010 1]9

Constructiorof Flexible and Rigid PavemenitsDefects in Flexible and Rigid Pavemeritighway Drainagé Evaluation
and Maintenance of Pavements.

Unit IV RAILWAY PLANNING AND DESIGN 9 1 0] 09

Permanent Way, its Components and Functions of Earhponent: Rails Types of Rails, Rail Fastenings, Concept
Gauges, Coning of Wheels, Creeps Sleepdfanctions, Materials, Density. Ballastd-unctions, Materials, Ballast leg
Tracks Geometric Design of Railway Tracks Gradients and Grade CompensationERwpéon, Widening of Gauges
Curves, Transition Curves, Horizontal and Vertical Curves.

Unit V RAILWAY TRACK CONSTRUCTION MAINTENANCE AND ol ol ol o
OPERATION

Points and CrossingsTurnouts, Track circuiting, Signaling, Interlocking, Lay Outs of Railway Stations and Yards, R
Stock, Tractive Power, Track Resistance, Level Crossings.

Total= 45 Periods

Text Books:

1 | Khanna K., Justo C.E.GHighway Engineering Revised 10th Edition Khanna Publishers, Roorkee, 2014

2 | Kadiyalil. R, Engineering Traffic and Transport Planning, Khanna Publishers, New Delhi, 2019.

3 | Chandola S.P. Transportation Engineef29j.9
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Reference Books:

1 | SharmaS.K., Principles Practice and Design of Highway Engineering, S. Chand & Co Ltd. New Delhi, 2006

2 | Guidelines Of Ministry of Road Transport and Highways, Government of India.

3 | Agarwal M.M., Indian Railway Track, 14th Edition, Prabha and Co., Belhi, 2002.

4 | Saxena S.C. Highway & Traffic Engineering, 2014.

Course Outcomes: Bl oon
Taxonomy
Upon completion of this course, the students will be able to: Mapped
Understand
CO1 | Classify roads as per Indian Road Congress and describe the principigisvedly alignment
Analyse
CO2 | Determine the highway geometric elements y
, . . . . o Analyse
CO3 | Differentiate between types of pavements, their construction and design principles
Understand
CO4 | Explain the functions of components of Railways
COo5 Carry outthe various methods for track alignment & procedure for construction of railway & Apply
maintenance dfrack
COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
Co1 - - - - 2 2 3 1 2 - - - 1 - -
co2 2 3 2 2 - - - - - - - - - - -
co3 - - - - 2 2 3 1 3 - - - 1 - -
co4 - - - - 2 2 3 1 2 - - - - - -
Cco5 - - - - 2 2 3 1 2 - - - 1 - -

Avg 2 3 2 2 2 2 3 1 | 225 - - - 1 - -

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO06 REPAIR AND REHABILITATION OF STRUCTURES Semester

PREREQUISITES Category OE Credit 3
NIL

Hours/Week L T P T

0 0 3

Course Learning Objectives

Study the various types apdoperties of repair materials

Learn various distress and damages to concrete structures

Understand the importance of maintenance of structures

Assess the damage to structures using various tests

al s W[IDN|PF

Learn various repair techniques of damaged structures, corroded structures

Unit | MAINTENANCE AND REPAIR STRATEGIES 9 0 0 9

Maintenance, repair and rehabilitation, Facts of Maintenance, importance of Maintenance various aspects of i

assessment procedure for evaluating a damsigeckure, causes of deterioration.

Unit Il SERVICEABILITY AND DURABILITY OF CONCRETE 9 0 0 9

Quality assurance for concrete construction, concrete propestiesngth, permeability, thermal properties and crack
effects due to climatetemperature, chemical, corrosioBesign and construction erreeffects of cover thickness ar

cracking.

Unit 111 MATERIALS AND TECHNIQUES FOR REPAIR 9 0 0 9

Special concretes and mortar, concrete chemical, special elements for accelerated strength gain, expansive ceme
concrete, Sulphur infiltrated concrete, ferro cement, fibre reinforced concrete, rust eliminators and polymers cg
rebars during repair, foamed concrete, mortar and dry pack, vacuum concrete, gunite and shotcrete, epoxy inject
repair for cracks, shoring and underpinning. Methods of corrosion protection, corrosion inhibitors, corrosion resistg

coatings and dhodic protection.

REPAIRS, REHABILITATION AND RETROFITTING OF

Unit IV 9 0 0 9
STRUCTURES

Strengthening of Structural elements, deflection, cracking, chemical disruption, weathering corrosion, wear, fire, ld3

marine exposure.

Unit VvV DEMOLITION TECHNIQUES 9 0 0 9

Demolition methods by machines, explosives, Advanced technQeemlition sequences, dismantling techniques, s3

precautions in dismantling and demolition, Engineered demolition techniques for dilasittattdres case studies

Total= 45 Periods

Text Books:

1 | Shetty, M.S, Concrete Technolegyheory and Practice, S. Chand and company, New Delhi,2019

2 | Repair and protection of concrete structures by Noel P. Mailvaganam, CRC Press,1991.

3 | CPWD: Handbook on Repair & Rehabilitation of R.C.C. Buildings, CPWD, Govt. of India, 2002, updated reprin

322



Reference Books:

Anna University, July 1992.

Santhakumar A.R, Trainin@ourse notes on Damage Assessment and Repair incLove t

housi ng)|,

Raikar R.N.,Learning from failuresleficiencies in design, construction and servic&&D Centre (SDCPL), Raikal
bhavan, Bombay,1987

3 | Palaniyappan, N., Estate management, Anna Institute of Management, Chennai,1992.

4 | Lakshmipathy, M. etal., Lecture notes of workshop on Repairs and Rehabilitation of structt8&%(®9ober 1999.

5 | https://nptel.ac.in/courses/114106035/38

Bl oon
Course Outcomes:

. . . Taxonomy
Upon completion of this course, the students will be able to:

Mapped
co1 | Demonstrate the condition of structures Understand
co?2 | Inspect and evaluate the damagédcture Analyze
co3 | Implement the repairing techniques of a structure Analyze
Cco04 | ldentify and Use different materials for repairing works Apply
cos | Demonstrate the dismantling and demolishing structures Apply

COURSE ARTICULATION MATRIX
Cos/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
POs
co1 1 - 2 2 2 2 3 2 - - - 1 2 - -
Co2 1 - 2 2 2 2 3 2 - - - 1 2 - -
COos3 1 - 2 2 2 2 3 2 - - - 1 2 - -
CO4 1 - 2 2 2 2 3 2 - - - 1 2 - -
CO5 1 - 2 2 2 2 3 2 - - - 1 2 - -
AV | | o 2| 2] 2] 2] 3| 2 -] - 1 2 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO7 GREEN BUILDING TECHNOLOGY Semester

PREREQUISITES Category OE | Credit 3
T P | TH
NIL Hours/Week
0 0 3

Course Learning Objectives

To Know various aspects of green buildings

To Learn the principles of planning and orientation of buildings.

To Relate the construction of green building with prevailing energy conservation policy and regulations.

To Know and identifydifferent green building construction materials.

g | W N| P

To Learn different rating systems and their criteria

Unit | INTRODUCTION TO GREEN BUILDING 9 0 0 9

Introduction, Necessity, Definition & concept of Green Building, Issues and strategies of Buidging, Principles ang
Benefits of Green Building, Components/ features of Green Building, Energy Efficiency, Water efficiency, M
Efficiency, Indoor Air Quality.

Unit Il SITE SELECTION AND PLANNING 9 0 0 9

Site selection, Site selectigtrategies, Landscaping, building form, orientation, building envelope and fenestration, n
and construction techniques, roofs, walls, fenestration and shaded finishes, Environmental design (ED) strategiegf
construction, Rainwater harvesting methods for roof &-rawf, reducing landscape water demand by proper irrigg
systems, recycle and reuse systems, Waste Management.

Unit Il ENERGY AND ENERGY CONSERVATION oo o] 9

Introduction, Environmental impact of buildirgpnstructions, present scenario, Need of energy conservation, Conce
embodied energy,

operational energy and life cycle energy, Methods to reduce operational energy, Energy efficient building, ze
depleting potential (ODP) materials, wind and solar energy harvesting, energy metering and monitoring, concept g
buildings.

Unit IV BUILDING MATERIALS 9 0 0 9

Green building materials and producBamboo, Rice husk ash concrete, plastic bricks, Bagasse patrticle board, In
concrete forms. use of materials with recycled content such as blended cements, pozzolana cements, flyash bric
tiles, materials from agro and industrial waste, reuse of waste md&b&xstic, rubber, Newspaper wood, Nontoxic pa
green roofing.

Unit V RATING SYSTEM |9 [ 0] o] 9

Introduction to Leadership in Energy and Environmental Design (LEED) criteria, Indian Btéleing council (IGBC)
Green rating, Green Rating for Integrated Habitat Assessment. (GRIHA) criteria, National Productivity council
Ministry of New and Renewable Energy (MNRE) Bureau of Energy efficiency (BBER (Building Energy Rating}
Certificates.

Total= 45 Periods

Text Books:

Kibert, C.J., Sustainable construction: Green Building design and Delivery, John Wiley Hobouken, NewJe
Edition, 2012.

324



Chauhan, D S Sreevastha®kK., Norconventional Energy Resources, New Age International Publishers, New
4™ Edition, 2021

Reference Books:

1 | O.P. Gupta, Energy Technology, Khanna Publishing House, NewDelhi

Jagadeesh, K S, Reddy Venkatta Rama &NanjiRata K S., Alternative Building Materials and Technologies, N
Age International Publishers,Delhi.

3 | Sam Kubba., Handbook of Green Building Design and Construction, Butterwimitemann.

4 | Means R S, Green BuildingProject Planning and CoBstimating, John Wiley &Sons

5 | Sharma KV, Venkataseshaiah P., Energy Management and Conservation, IK International.

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y

Mapped
CO1 | Understand the concepts of Green Building Understand
c0O2 | Discuss the Planning of Green Building. Understand
CO3 | Explain the concept of Energy and Energy Conservation. Understand
CO4 | Select appropriate green building material and technique. Understand
CO5 | Summarize the Green Building Functions in various organizations. Understand

COURSE ARTICULATION MATRIX

C;gz/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 ) - - 1 - 2 3 - - - 2 1 2 - -
co2 1 1 1 2 | 1 - - - - - - ; 2 ) ]
COo3 - 1 3 - 2 - - - - - - - 2 - -
CO4 - 1 2 - 3 - - - - - 2 - 2 - -
CO5 1 1 2 3 2 - - - - - 2 - 2 - -
Avg 1 1 2 2 2 2 3 - - - 2 1 2 - -
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CSM01 PROGRAMMING IN C++

PREREQUISITES Category | OE Credit 3

Hours/Week

Course Learning Objectives

To understand and develop the object oriented programming concepts.

To familiarize and design the template functions and classes

1
2
3 To disseminate and apply exception handling mechanisms.
4

To learn and exploit stream classes.

Unit | INTRODUCTION 9 0 0 9

Procedure oriented programming paradigm®bject oriented programming paradigimBasic concepts of object orienty
programming, benefits of OOP, application of OORC++ fundamental$ structure of C++ program, tokens, data typ¢
Operators and expression€ontrol structures Functions.

Unit 1l INHERITANCE AND VIRTUAL FUNCTIONS 9 0 0 9

Classes and objects friend functions constructors and destructer®perator overloading binary and unary operatg
overloading using member function afnignd function- Type conversions.

Unit Il INHERITANCE AND VIRTUAL FUNCTIONS 9 0 0 9

Inheritance defining derived classes, types, virtual base classes, abstract classes, constructor in derive@clatses
pointers to objects, thigointer, pointer to derived classe¥irtual functions.

Unit IV TEMPLATES AND EXCEPTION HANDLING 9 0 0 9

Generic Classeisclass template, class templates with multiple paramet@eseric Functionsfunction templates, function
templates with multiple parameters, member function templd&aseption handling basics, exception handling mechanis
rethrowing an exceptioh Exception handling optiorisunderstanding terminate() and unexpectédfie
uncaught_exception() functidnbad_exception().

Unit V CONSOLE I/O AND FILE HANDLING 9 0 0 9

C++ Stream Classes unformatted I/O operationgormatted console 1/0O operations, manipulaterBilesclasses for filg
operation, opening and closing a file, detecting end of file, files modes, sequential file operations, random file operatiq

Total (45L) =45 Periods

Text Books:

1 E.Bal agurusdoyi é®b¢e¢eécProgramming with-Hl++06 Si xth

Reference Books:

Herbert Schildt, "The Compl ete Reference C++", F

Bjarne Stroustrup, fAThe CEdipiogr Aochchi sgnl &VMaeghlbayge

K.R.Venugopal, Rajkumar Buyya, T.Ravishankar , Mastering in C++, Second Edition, Tata McGraw Hill

326




Course Outcomes:

Upon completion of this course, the students will be able to:

Bl oomb
Taxonomy Level

CO1 | Build theobject oriented programming concepts. Apply
CcO2 Familiarize and build the template functions and classes
Understand
COo3 Disseminate and apply exception handling mechanisms.
Apply
CoO4 Depict and exploit steam classes. Understand
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22CSM02 ADVANCED DATA STRUCTURES AND ALGORITHMS

PREREQUISITES Category | OE Credit 3

Hours/Week

Course Learning Objectives

To understand the concepts of ADTs

To Learn linear data structurédists, stacks, and queues

1
2
3 To have knowledge about ndimear data structures like trees and graphs
4

To understand concepts about searching and sorting and hashing techniques

Unit | LINEAR DATA STRUCTURES 1 LIST 9 0 0 9

Abstract Data Types (ADTS) List ADT - Array basedmplementation Linked List Implementatiofi Singly Linked Lists-
Circularly Linked Lists- Doubly-Linked Lists- Applications of Listsi Polynomial Manipulatiori All operations (Insertion
Deletion, Merge, Traversal).

Unit Il LINEAR DATA STRUCTURES 1STACKS AND QUEUES 9 0 0 9

Stack ADT - Operations- Applications of Stacks Evaluating Arithmetic Expression Conversion of infix to postfix
Expression Queue ADT- Operations Circular Queue DeQueue Applications of Queue

Unit 1l NON LINEAR DATA STRUCTURES 1 TREES 9 0 0 9

Tree ADTT Tree traversals Binary Tree ADTi Expression Treek Applications of Tree$ Binary Search Tree ADT
Threaded Binary Tree®\VL Treesi B-Treei Heaps Operations of HeapsPriority Queues Binary Heap- Max Heap-
Min Heap- Applications of Heap.

Unit IV NON LINEAR DATA STRUCTURES i GRAPHS 9 0 0 9

Definition 7 Representation of Graph3ypes of Graphs Graph TraversalsBreadth First SearchDepth First Search
Application of Graph Structures: Shortest PRth o b | e m: Di j k-Mi ma ina mAISpgamint mm Tr-e
Kruskal s Al gorithms

Unit V SEARCHING, SORTING AND HASHING TECHNIQUES 9 0 0 9

Searching: Linear SearchBinary Search Sorting Algorithms- Insertion Sort Selection Sort Shell Sort- Bubble Sort-
Quick Sort- Merge Sort- Radix Sort- Hashing: Hash Functionis Separate Chaining Open Addressing Rehashing
Extendible Hashing.

Total (45L) =45Periods

Text Books:

1 Mark Allen Weiss,Alig®raittahBtAnnualtwugsies iamdC o, 4/ E Pe

Reference Books:

1 |Seymour Lipschut z, AData Structures With C -HilE@ucaSoa
Pvt. Ltd., 2015
2 |Ellis Horowitz, Sartaj SahnDi nesh Mehta, AFundamentals of Data St

3 |Richard F.Gilberg & Behrouz A.Forouzan iData Structures: A Pseudo code
Learning Publishers,2005.
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|4|Classic Data Structureso, Second Edition by Debasi

Bl oomo

Course Outcomes:
Taxonomy Level

Upon completion of this course, the students will be able to:

co1 Implement various abstract data types to solve real time problems by using Linear Dat Apply
Structures

co2 | Apply the different NorLinear Data Structures to solve problems

Apply
co3 | Analyzeand implement graph data structures to solve various computing problems.

Analyze
co4 | Critically analyze the various sorting and searching algorithms

Analyze
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22CSMO03 COMPUTER ORGANIZATION AND DESIGN

PREREQUISITES Category | OE Credit 3

Hours/Week

Course Learning Objectives

To understand the basic structure and operations of digital computer

To learn the working of different arithmetic operations

To study the hierarchical memory system including cache memory and virtual memory

1
2
3 To understand the different types of control and the concept of pipelining
4
5

To understand the different ways of communication with 1/0 devices and standard 1/O interfaces

UNIT | INTRODUCTION 9 0 0 9

Functional units ,Basic Operational Concepts,Bus Structure ,Memory Locationsand Addresses,Memory Operations
Instructionand InstructiorSequencing, Addressingodes.

UNIT 1 ARITHMETIC UNIT 9 0 0 9

Addition andSubtractionof SignedNumbers,Designof FastAdders, Multiplicationof Positive Numbers, Bootlgorithm,
FastMultiplication, IntegerDivision, Floating pointhumberoperations.

UNIT I PROCESSORUNIT AND PIPELINING 9 0 0 9

FundamentaConceptsExecutionof Instruction,Multi Bus OrganizationHardwiredcontrol, Micro programmed control,
Basic Concepts of pipelining, Datkazards, Instruction Hazard3ata path & Control Considerations.

UNIT IV MEMORY SYSTEMS 9 0 0 9

BasicConceptsSemiconductoRAM, ROM, Cachememory,Improving CachePerformanceYirtual memoryMemory
ManagementequirementsSecondanstorageDevice.

UNIT V INPUT AND OUTPUT ORGANIZATION 9 0 0 9

Accessing 1/O devices, Programmed 1/O, Interrupts, Direct Memory Access, Interface circuits, Standard 1/O Interfa
SCSI, USB).

Total (45L) =45Periods

Text Books:

1 Carl Hamacher V.,Zvonko G.Vranesic, Safwat G. Zaky, " Computer organization ", Tata McGrabthHEliti
2008.

Reference Books:

1 Pattersorand Hennesseyfi C o mp Orgaeizationand Design". The Hardware/Softwarénterface Harcourt
Asia MorganKaufmann 3rd Edition, 2007

Hayesji C o mp ArdhieectureandOrganizatior!', 3" edition, TataMcGrawHill, 2006

HeuringV.P.,JordarH.F.," ComputerSystemDesignandArchitecture”’, 61 edition,AddisonWesley2008
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Bl o0 md(

CourseOutcomes:
Upon completion of this course, the students will be able to: Taxonomy
Level
co1 | Understand the working principles of computer componets Understand
co2 | Design the arithmetic and processing units Create
Analyze

co3 | Analyzethe various computer components
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22CSM04 ADVANCED OPERATING SYSTEMS Semester
PREREQUISITES Category | OE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 To understandhe structureandfunctionsof Operatingsystems
2 To understandhe processonceptandschedulingalgorithms
3 To understandhe concept of processynchronizatioranddeadlocks
4 To learnvariousmemorymanagemergchemes
5 Toillustratevariousfile systemsinddisk managemergtrategies
UNIT | INTRODUCTION AND OPERATING SYSTEM STRUCTURES 9 0 0 9

Main frame Systems, Desktop Systems, Multiprocessor Systems, Distributed Systems, Clustered Systems, Real Tin|
Hand held Systems; Operating Systeftaicturess System Components, Operating System Services, System calls,
Programs, System Design and Implementation.

UNIT I PROCESS MANAGEMENT 9 0 0 9

Processefrocess Concepts, Process Scheduling, Operation on Process&3per@tng Processes, InterProc
Communication; ThreaddMultithreading Models, Threading Issues; CPU Schedtiagic Concepts, Scheduling Criter
Scheduling Algorithms.

UNIT 1l PROCESS SYNCHRONIZATION AND DEADLOCKS 9 0 0 9

Process SynchronizatieriThe Critical Section Problem, Synchronization Hardware, Semaphores, Classical Proh
Synchronization, Monitors; DeadlockBeadlock Characterization, Methods feandling Deadlocks, Deadlock Preventi
Deadlock Avoidance ,Deadlock Detection, Recovery from Deadlock.

UNIT IV MEMORY MANAGEMENT AND VIRTUAL MEMORY 9 0 0 9

Memory ManagementBackground, Swapping, Contiguous Memory Allocation, PagBegmentation, Segmentation wi
paging; Virtual Memory Demand paging, Page Replacement, Thrashing.

UNIT V FILE SYSTEM AND MASS-STORAGE STRUCTURE 9 0 0 9

File System Interface File Concepts, Access methods, Directory Structure, File Sharing,PFalgection; File Systen
Implementation File System Structure and Implementation, Directory Implementation, Allocation Methods, Free
Management; MasStorage Structure Disk Structure, Disk scheduling, Disk Management, RAID Structure; Case S
Linux system.

Total (45L) =45Periods

Text Books:

1 Abraham Sil berschat z, P.B. Galvin, G. Gagne ' Opera

Reference Books:

1 |Andrew S. Tanenbaum, " Mo d e reditio@p08lr at i ng Systems, P

2 D. M. Dhamdhere, fiSystems Programming and Operating

3 |Maurice J. Bach, "The Design of the Unix Operatin
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Course Outcomes:
Upon completion of thisourse, the students will be able to:

Bl oomb
Taxonomy Level

col Identify the components and their functionalities in the operating system Apply
CO2

Apply various CPU scheduling algorithms to solve problems Apply
COo3

Analyze the needs and applications of process synchronization and deadlocks Analyze
co4 | Apply the concepts of memory management including virtual memory and page replace

to the issues that occur in real time applications Apply
cO5 Solve issues related to file system implementation and disk management Apply
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22CSMO5 DATA COMMUNICATION AND COMPUTER

NETWORKS Semester

PREREQUISITES Category | OE Credit 3

L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To study the concepts of data communications and functions of different ISO/OSI reference architecture

To understand the error detection and correction methods and also the types of LAN

To understand the different types of protocols and congestion control

1
2
3 To study the concepts of subnetting aodting mechanisms
4
5

To study the application protocols and network security

UNIT | DATA COMMUNICATIONS AND PHYSICAL LAYER 9 0 0 9

Data Communication; Network$hysicalStructures (Types of Connections, Physical Topology),Categories of Nety
Interconnection of Networks: Internetwork; Protocols and Standards; Network Mbuel©SI Model, Layers in the Of
Model, Addressing; Transmission mediaiided Media, Unguided Media.

UNIT I DATA LINK LAYER 9 0 0 9

IntroductionTypes of errors, Redundancy, Detection versus Correction, Modular Arithmetic; Block €miargDetection
and Correction (VRC,LRC,CRC, Checksum, Hamming Code);Data link Cerftolv Control (Stop andWait, Sliding
Window),Error Control (Automatic Repeat Request, Sdopwait ARQ, Sliding Window ARQ), HDLC; Local Are
Networks Ethernet, Token Bus, Token Ring, FDDI.

UNIT 1l NETWORK LAYER 9 0 0 9

Network Layer servicePacket SwitchingNetwork Layer Performanedv4 addressetPv6 addressingSubnettingBridges
Gateways RoutersRouting AlgorithmDistance Vector Routing, Link State Routing.

UNIT IV TRANSPORT LAYER 9 0 0 9

Duties of the Transport laydtser Datagram Protocdlransmission Control ProtocoCongestion Control and Quality
ServiceCongestion, Congestion Control, Quality of Service, Techniques to improve QoS, Integrated Services.

UNIT V 9 0 0 9

PRESENTATION LAYER AND APPLICATION LAYER

Domain Name SystemDomain Name Space, DNS in the Internet; Electronic #A&iP- HTTP- World Wide Web.

Total (45L) =45Periods

Text Books:

1 Behrouz A.Ferouzan, MNRdtwor®o mmwni c¢tdthi-dEi3007amch, Tat

Reference Books:

1 AndrewS. Tanenbaumii C o mpnetivarksii P H4I" edition2008

2 Willam St a | | Dataagdcomputec o mmu n i cl@feditiomPHR2012

3 DouglasE.c o m elnternétworkingwith TCP/IRVolumel & edition,PHI,2008
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Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomd
Taxonomy Level

Classify the fundamentals of data communications and functions of layered architecture

Cco1 Understand
co2 | Apply the error detection and correction methods and also identify the different ng

technologies Apply
co3 | Analyzethe requirements for a given organizational structure and select the most app

networking architecture and routing technologies Analyze
co4 | lllustrate the transport layer principles and reliable data transfer using protocols Apply
cos | Analyze the application layer protocols and also the use of network security Analyze
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22CSM06 PROGRAMMING ESSENTIALS IN PYTHON Semester
PREREQUISITES Category | OE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 | To learn Python data structures, conditional and control structures and files
2 To study Python Modules, packages, Functions and Exceptions.
3 To describe Object oriented programming features and Regular Expressions.
4 To learn about Web programming, GUI Programming and Database programming
UNIT | INTRODUCTION 9 0 0 9
Python: Features The BasicsPython ObjectsNumbersSequencedapping and set typesConditionals and loop#
statemenelse statemerlif-Conditional Expressionghile statemenfor statemenbreakcontinue.
UNIT 1l FUNCTIONS, MODULES AND PACKAGES 9 0 0 9

FunctionsCalling functionsCreating functiond?assing FunctionBormal Argumentd/ariable length argumentsariable

scopeRecursio

n, Module®ackages.

UNIT Il

FILES AND EXCEPTIONS

9

0 0

9

Files and Input/ OutpuitErrors and ExceptionmtroductionDetecting and handling Exceptio@onte

ExceptionsAssertionsStandard Exceptions.

xt ManagemerRaising

UNIT IV

OBJECT ORIENTED PROGRAMMING AND REGULAR
EXPRESSIONS

9

0 0

9

Object Oriented Programming IntroductiGassesclass Attributednstancednstances attributeBuilding and Method
InvocationStatic methods and class MethddberitanceOperator overloading Regular Expressiorsetwork Programming

T Multithreaded

Programming

UNIT V

ADVANCED TOPICS

9

0 0

9

GUI ProgrammingWeb Programmingdatabase Programming

Total (45L) =45Periods

Text Books:

1

Wesley J.Chwii Cor e

Py t h o n iPrenticegHalla $SecondrEdition, 2006.

Reference Books:

Swaroop C N, A A Byte of Python A, ebshelf Inc.,
AA Practical I ntroduction to python programming?o
3 Learning to Program with Python, dUniRisiiyhard L. Hal
Course Outcomes: Bl oomo
Upon completion of this course, the students will be able to: Taxonomy Level
co1 | Develop programs using control structures and files.
. Create
co2 | Create own Python Modules, packages, functions and Exceptions.
. Create
co3 | lllustrate Object oriented Programming features and Regular Expressions.
Apply
co4 | Create own Web programs, GUI and database programs.
Create
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22CSMO7 ADVANCED DATABASE SYSTEM CONCEPTS Semester

PREREQUISITES Category | OE Credit 3

L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the fundamentals of data models ,SQL queries and relational databases

To make a study of database design using ER Diagram and normalize

To impart knowledge in transaction processing.

To make the students to understand the file operations and indexing

Q[ W|DN|BPF

To familiarize the students with advanced databases

UNIT | RELATIONAL DATABASES 9 0 0 9

Purpose of Database SysténmViews of datai Data Modelsi Database System Architecturelntroduction to relationa
databases$ Relational Model Keysi Relational Algebrd SQL fundamental$s Advanced SQL featurésEmbedded SQIL
Dynamic SQL.

UNIT Il DATABASE DESIGN 9 0 0 9

Entity-Relationship modeél E-R Diagrams’ EnhanceeER Modeli ER-to-Relational Mapping Functional Dependenciés
Non-loss Decompositioi First, Second, Third Normal Forms, Dependency Preservatinyce/Codd Normal Forri Multi-
valued Dependencies and Fourth Normal Fordnin Dependencies and Fifth Normal Form.

UNIT I TRANSACTION 9 0 0 9

Transaction Concepts ACID Propertiesi Schedules Serializability i Concurrency Control Need for Concurrency
Locking Protocols Two Phase Locking Deadlocki Transaction Recoverly Save Point$ Isolation Leveld SQL Facilities
for Concurrency and Recovery.

UNIT IV IMPLEMENTATION TECHNIQUES 9] 07O 9

RAID i File Organizatiori Organization of Records in Filésindexing and HashingOrdered Indice$ B+ tree Index File$
B tree Index Fileg Static Hashing Dynamic Hashing Query Processing OvervieivAlgorithms for SELECT and JOIN
operations Query optimization using Heuristics and Cost Estimation.

UNIT V ADVANCED TOPICS 9 0 0 9

Distributed Databases: Architecture, Data Storage, Transaction Procéssligectbased Databases: Object Datab
Concepts, ObjedRelational features, ODMG Object Model, ODL, OQLXML Databases: XML Hierarchical Model, DTL
XML Schema, XQuery Data Warehousing and Data Miningnformation Retrieval:
IR Concepts, Retrieval Models, Queries in IR systems.

Total (45L) =45Periods

Text Books:
1 AbrahamSilberschatzHenryF.KorthandS.Sundarshafi D a t aSgstem@&o0 n ¢ e Sixth &dition, TataMcGraw Hi
2011.

Reference Books:

1 RamezElamassriand ShankanB-Navathefi F u n d a mEDatabadeSsy s t eSixth EBditionPearson Education,
2011.

C.J.Date,ii A mtroductionto Databas&S y s t eEigtghddition, PearsorEducationDelhi, 2008.

RaghuRamakrishnan, D a t a Blanagemen8ystemsFourthEdition, McGraw-Hill CollegePublications2015.

G. K. Gu pt a ManaganmeaSbyasst eel ataMaGrawHill, 2011.
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E-References:

1. | LectureSerieson DatabaséManagemen$ystem byDr.S.Srinath, [lITBangalore, nptl

Bl oomd

Course Outcomes:
Taxonomy Level

Upon completion of this course, the students will be able to:

co1 | Understand the basic concepts of the database and data models. Understand
co2 | Design a database using ER diagrams and map ER into Relations and normalize the re Create
co3 | Develop a simple database for applications Create
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22CSM08 VIRTUALIZATION AND CLOUD COMPUTING Semester

PREREQUISITES Category | OE Credit 3

L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To introduce the broad perceptive of Parallel Computing, Distributed Computing and Cloud Computing.

To understand the concept\diftualization

1
2
3 To identify the approaches of SLA and programming model in Cloud
4

To understand the Cloud Platforms in Industry and Software Environments.

5 To learn to design the trusted Cloud Computing system

UNIT | INTRODUCTION 9 0 0|9

Principles of Parallel and Distributed ComputiingElements of Parallel and Distributed Computing, Technologieg
Distributed Computing; Vision of Cloud, Defining a Cloud, characteristics and benefits; Cloud Computing Archit@ctude
Reference Model, Types of Clouds, Open Challenges.

UNIT Il VIRTUALIZATION 9 0 0 9

Introduction, Characteristics of Virtualized environments, Virtualization technibiaehine Reference Model, Hardwar
Level Virtualization, Programming Languagevel Virtualization, ApplicationLevel Virtualization ,Other types ¢
Virtualization, Virtualization and Cloud computing, Pros and cons of Virtualization, Technology exaXepledara
virtualization, VMware: Full Virtualization.

UNIT I SLA MANAGEMENT IN CLOUD COMPUTING AND 910 0 9
PROGRAMMING MODEL

Traditional Approaches to SLA Management, Types of SLA, Life Cycle of SLA, SLA Management in Cloud; Data In
Computing- Technologies for Data Intensive Computing, MapReduce Programming Model.

UNIT IV CLOUD INDUSTRIAL PLATFORMS AND SOFTWARE 910 0 9
ENVIRONMENTS

Cloud Platforms in Industry Amazon Web Service, Google App Engine; Cloud Software Environnigbtealyptus,
OpenNebula; Aneka Cloud Application Platfoimeka Framework Overview, Anatomy of Aneka Container.

UNIT V CLOUD SECURITY AND APPLICATIONS 9 0 0 9

An Introduction to the Idea of Data Security, The Current State of Data Security in the Cloud, Cloud Computing 3
Security Risk, Cloud Computing and Identity; The Cloud, Digital Identity, and Data Security, Content Level Security, f
Cons; Cloud Scientific Applications.

Total (45L) =45 Periods

Text Books:

1 |Rajkumar Buyya, Christian Vecchiola, S.Tamagaé | v i , 60 Mast er i “raundaions and Ap@licat|
Programmingo, TIM&W) 2013. (Uni't

2 [Raj Kumar Buyya, James Broberg, Andrezei M. Gosci HIE
& V)

Reference Books:

1 KaiHwang. Geof freyC. Fox. JackJ. Dongarra, A Distribut
Internet of Thingso, 2012 Elsevier

> |Barrie Sosinsky, fACloud Computing Bibleo, W ley P
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Course Outcomes:
Upon completion of thisourse, the students will be able to:

Bl oomb
Taxonomy Level

co1 Explain the main concepts and architecture of Parallel computing, Distributed Computi Understand
Cloud Computing.

CcO?2 Analyzethe concept of Virtualization Analyze

co3 Identify the approaches of SLA and programming model in Cloud Apply

Cco4 Analyze the Cloud Platforms in Industry and Software Environments. Analyze

co5 Identify the security issues in scientific and rédale applications. Apply
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22ECMO01 ELECTRON DEVICES

PREREQUISITES CATEGORY OE Credit 3

L T | P|TH

Hours/Week
3 0 0 3

Course Objectives:

1. | To introduce components such as diodes, BJTs and FETs;Hhedcteristics and applications

2. | To understand, analyse and design of simple diode and transistor circuits.

3. | To know the switching characteristics of components and the concept of rectifiers and power supplies

Unit | | EXTRINSIC SEMICONDUCTOR AND PN JUCTIONS 9] 0]0]9

N and P type semiconductor and their energy band structumes of electrical neutralitcalculation of location o
Fermi level and free electron and hole densities in extrgeigiconductordlobility, drift current and conductivity
diffusion currentcontinuity equation Hall effect and its applications. Band structure of PN junctiocurrent
component in a PN junctienderivation of diode equatiestemperature dependence of diode characteristics
equivalent models.

Unitll | SWITCHING CHARACTERISTICS OF PN JUNTION AND SPECIAL DIODES 9]0 ]|0]9

Calculation of transition and diffusion capacitaneractor diodecharge control description aiodeswitching
characteristics of diodemechanism of avalanche and Zener breakdtmmmperature dependence of breakdd
voltages backward diodg¢unneling effect in thin barrierstunnel diodephoto dioddight emitting diodes.

Unit Il | BIPOLAR JUNCTION TRANSISTORS 9] 0]0]9

Construction of PNP and NPN transistoBaT current componentmitter to collector and base to collector curr
gainsbase width modulation CB, CE and CC characteristiosakdown characteristicEbersMoll model - transistor
switching times Photo translator.

Unit IV | FIELD EFFECT TRANSISTORS 9]0 ]|0]9

Construction and characteristics of JFEETation between pinch off voltage and drain current derivation. MOSFE
enhancement and depletion types. CMOS circuits. MOS capacitance, BICMOS, SOl CMOS.

Unit V RECTIFIERS AND POWER SUPPLIES 9]0 ]0]9

Half-wave, fullwave and bridge rectifiers with resistive load. Analysis for Vdc and ripple voltage with C,-CL
and GL-C filters. Voltage multipliers Zener diode regulator. Electronically regulated d.c power supplies
regulation, output resistance and temperature coefficient.

Total (45L)= 45 Periods

Text Books:
1. JaconMill man& Christos C. Hal ki as, FHIIEI9®Lc t r o n i
5 Robert L. Boylestad and Louis Nashelsky i El ect r oni ¢ De Vhearye 8 e@adidt iCo m
' 2002

Reference Books:

1. Donald A. Neaman. A Semi cbEddlata McGrawHPBOPZ i cs and

2. S. Salivahanan, N. Suresh kumar and A. Vallavaraj, Electronic Devices and Circuits, TMH, 1998.
3. Ben, G. Streetman and Sanjay Banerjee, Solid State Electronic Devices, Pearson Education 2000
4 Fl oyd, AEIl ectronic Deviceso, Sixth edition, P e

E-References:

1. |https://archive.nptel.ac.in/courses/108/108/108108122/

2. https://www.youtube.com/watch?v=qqQ8wiml

3. |https://slideplayer.com/slide/12438044/

Course Outcomes: Bl 00 m(
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Interpret various applications of diode. Applying
CO2 | Classify various configurations and biasing technique of BJT Applying
CO3 | Apply the knowledge of using special devices for various applications Understanding
CO4 | Discussoperation, biasing and applications of JFET. Analysing
CO5 | Design power supplies and rectifiers Applying
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COURSE ARTICULATION MATRIX

COs/POs | PO| PO| PO|PO|PO|PO|PO|PO|PO| PO | PO |PO| PSO1| PSO2| PSO3
1 2 3 4 5 6 7 8 9 10 11 | 12
co1 2 2 1 - - - - - - - - - 1 - -
CO2 2 2 1 - - - - - - - - - 2 - -
COs3 2 2 1 - - - - - - - - - 3 - -
Cco4 2 2 1 - - - - - - - - - 2 2 1
CO5 2 2 1 - - - - - - - - - 3 2 2
Avg 2 2 1 - - - - - - - - - 2.2 2 15
3/2/1- indicates strength of correlation-k8gh,2- Medium,t Low)

342




22ECMO02 DIGITAL ELECTRONICS
PREREQUISITES CATEGORY | OE Credit 3
T TH
Hours/Week
3 0 3

Course Obijectives

To introduce basic postulates of booledgebra and show the correlation between expressions

To Introduce the methods for Simplifying Boolean expressions

To Outline the formal procedures for the analysis and design of combinational circuits and sequential

To introduce th&oncept of Memories and programmable logic devices

Q| W|IN|[F

To illustrate the concept of synchronous and Asynchronous sequential circuits

Unit] | NUMBER SYSTEMS AND LOGIC GATES 9 lololo

Number Systemssigned Binary numbersBinary Arithmetic- Binary codesconversion from one code to anotf
- Boolean Algebra and Minimization Technique<anonical formsi Conversion between canonical forms
Simplifications of Boolean expressions using Karnaugh mdfOGIC GATES - Implementations of Logi(
Functions using gates.

Unitll | COMBINATIONAL CIRCUITS 9 |0|o0]o9

Design procedurd Adders/Subtractori Serial adder/ Subtractor Parallel adder/ SubtractoBCD adder
Multiplexer/ Demultiplexer encoder / decodércode converters.

Unitll | SEQUENTIAL CIRCUITS 9 lolol 9

Design ProcedureFlip flops: SR, JK, T, Dand JKMSI Triggering of Flipflop - Realization of flip flops Moore
and Mealyi Counters: Asynchronous / Ripple counterSynchronous counteisModulo n counter. Register: sh
registers Universal shift register.

Unit V| ASYNCHRONOUS SEQUENTIAL CIRCUITS 9 lolol 9

Design of fundamental mode circuitsprimitive state / flow tabld Minimization of primitive state tabléstate
assignment. Problems in Asynchronous Circuits: CyiclRaces Hazards. Design of Hazard Fr€&cuits: Static,
Dynamic Hazards elimination

UnitV | PLD AND MEMORY DEVICES 9 lolol 9

Classification of memorieBRAM organizationi ROM organization. Programmable Logic Devices: Programm
Logic Array (PLA)- Programmable Array Logic (PAL)mplementation of combinational logic using MUX, RO
PAL and PLA.

Total (45 L) = 45 Period

Text Books:
1 M. Morris Mano, Digital Design, 4.ed.,Pearson Education (Singapore) Pvt. Ltd., New Delhi, 2008
2 R.P.Jain, Modern Digitdlectronics, # edition, TMH, 2010.

Reference Books:

1 S. Salivahanan and S. Arivazhagan, Digital Circuits and Desi¢d 2 Vikas Publishing House Put. Lt
New Delhi, 2004

Charles H. Roth. AFunda me nPuldidaton @ompanhyo2003.c De s i

Donald P.Leach and Albert Paul Malvino, Digital Principles and Applications, 5 ed., Tata McGrag
Publishing Company Limited, New Delhi, 2003.

4 John F.Wakerly, Digital Design: Principles and practices, PHI, 2006
E-Reference:

1 http://nptel.ac.in/noc/individual_course.php?id=noetb1l

2 https://nptel.ac.in/courses/117105080/6

343


http://nptel.ac.in/noc/individual_course.php?id=noc15-ec01
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| 3 | https://nptel.ac.in/courses/117105080/12

Course Outcomes: Bl oom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
Co1l Minimize Boolean expressions and implement using logic gates Applying
CcO2 Design and analyse combinational logic circuits. Analysing
CO3 Design and analyse synchronous and asynchronous sequential logic circuits Analysing
CO4 Understand the concepts of memories and PLDs Understanding
CO5 Implement circuits usinghemory and PLDs. Applying
COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO | PO| PO| PO| PO| PO | PO| PO | PSO| PSO| PSO
1 2 3 5 6 7 8 9 10 11| 12 1 2 3
Cco1 3 2 2 2 3 2 3 2 - - - - 2 1 -
CO2 3 3 2 2 3 3 2 1 1 - - - 3 2 -
CO3 2 2 3 3 2 1 2 1 1 - - - 2 2 -
CO4 2 1 2 1 2 2 3 1 - - - - 2 1 -
CO5 2 1 2 1 3 2 1 2 - - - - 3 2 -
Avg 24118 (22| 18| 26| 2 |22]14] 1 - - - 2.4 1.6 -
3/2/1- indicates strength of correlation-k8gh,2- Medium, % Low)
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22ECMO03 ELECTRONIC CIRCUITS

PREREQUISITES CATEGORY OE Credit 3
T P TH
Electron Devices Hours/Week 3 5 3

Course Obijectives

1 | To perform analysis on Small signal amplifiers and large signal amplifiers.

2 | To give a comprehensive exposure to all types of discrete amplifiers and oscillators.

3 | To understand the various linear and+iaear applications of camp

Unit | MIDBAND ANALYSIS OF SMALL SIGNAL AMPLIFIERS 9 0l0 1|9

BJTi Need for biasing Fixed bias circuit Load line and quiescent point. Different types of biasing circuits.
of Self bias circuit as a constant current circuit. CE, CB and CC amplifiers. Method of drawinesigmell
equivalent circuit. Mieband analysis of various types of single stage amplifiers to obtain igg@at impedance an
out put i mpedance. Millerdéds theorem. Darlington
of increasing input impedance using Darlington corinacand bootstrapping. CS, CG and CD (FET) amplifi
Multistage amplifieraBasic emitter coupled differential amplifier circuit. Differential gai@MRR. Use of constarn
current circuit to improve CMRR.

Unit |1 LARGE SIGNAL AMPLIFIERS 9 lololg

Low frequency & High frequency analysis of amplifietdybrid i pi equivalent circuit of BJTdHigh frequency
equivalent circuit of FETs. Gaibandwidth product of FETs. General expression for frequency respon
multistage amplifiers. Calculation of overall upper and lower cut off frequencies of multistage amy
Amplifier rise time and sag time and their relation to cut off frequencies. Classification of amplifiers (Clas
AB, C&D), Efficiency of class A, RC coupled and transforraeupled poweamplifiers. Class B complementar
symmetry, pustpull power amplifiers. Calculation of power output, efficiency and power dissipation. Crog
distortion and methods of eliminating it. Calculation of actual power handling capacity of transistors w
without heat sink. Heat sink design.

Unit Il OSCILLATORS 9 0| 0] 9

Feedback Amplifier: Block diagram Gain with feedback BarkhausenCriterion - Mechanism for start o
oscillation and stabilization of amplitudéAnalysis of Oscillator using Cascade connection of RC and LC filt
RC phase shift OscillaterWien bridge Oscillator and Twiii Oscillators- Analysis of LC Oscillators: Colpitts
Hartleyi Clapp- Miller and Pierce oscillatorsFrequency range of RC OscillaterElectrical equivalent circuit o
Crystal.

Unit IV TUNED AMPLIFIERS AND MULTIVIBRATORS 9 0| 0] 9

Analysis of single tuned and synchronously tuned amplifig€$ass C tuned amplifiers and their application
Efficiency of Class C tuned AmplifieCollector coupled and Emitter coupled Astable Multi vibrdtdiono stable
Multi vibrator i Bistable Multi vibrator- Triggering method$ Mono stable and Astable Blocking Oscillators us
Emitter and base timing.

Unit VvV OPERATIONAL AMPLIFIERS AND ITS APPLICATIONS 9 0] 0] 9

Basic structure and principle of operatioCalculation of differential gain Common Mode gain, CMRR OP-
AMP design- DC and AC characteristics of @MP. Applications: Inverting and nemverting amplifiers-
Integrator and Differentiator Summing amplifier Precision rectifier Schmitt trigger and its applicationg\ctive
filters: Low pass, high pass, band pass and band stop fikene wave oscillators Comparatoi Multi vibrator.

Total (45 L) = 45 Periods

Text Books:

1 B.Visvesvara Rao, K.Raja Rajeswari, P.Chalam Raju Pantulu, K.BhaBkarma Mur t hy ,
Circuits| 1 0, Pear son Education, 2012

2 D. Roy Choudhry, Shail Jain, ALinear I ntegra

Reference Books:

345



1 Millman J. and Taub H., "Pulse Digital and Switching waveform”, 3rd Edition, Mcigiw
International , 2011.

2 Sederaé& Smith, iMi cro Electronic Circuitso,
3 Mi chael Jacob, OAwiptth cAandlomg lamtde Preasti ggch Ci r
4 K. R. Botkar, o6lntegrated Circuitsé, 10th edi
e-Reference:

1 | http://nptel.ac.in/courses/117105080/40

2 | http://nptel.ac.in/courses/117108038/1

3 https://freevideolectures.com/course/2915/linasegratedcircuits

Course Outcomes:
) _ . Bl oomdés T
Upon completion of this course, the students will be able to: Mapped
CO1 | To analyzesmall signal amplifiers and Large signal Amplifiers. Applying
cO2 Analyze the frequency response characteristics of amplifiers Applying
co3 Develop insight of on oscillator design. Applying
co4 Construct and analyse tuned amplifiers emdtivibrators. Applying
CO5 Develop competence in linear and nonlinear Op amp circuit analysis. Applying

COURSE ARTICULATION MATRIX
COs/PO| PO | PO| PO | PO|PO|PO|PO|PO|PO| PO | PO|PO| PSO| PSO| PSO

S 1 2 | 3] 4|56 718109 10 11 | 12 1 2 3
co1 2 2 1 2 - - - 1 2 1
COo2 3 ] 2 1 2 - - - - - - - - 1 2 1
Ccos3 31 2 1 2 - - - - - - - - 1 2 1
CO4 31 2 1 2 - - - - - - - - 1 2 1
CO5 1 2 1 2 - - - - - - - - 1 2 1
Avg 24| 2 1 2 - - - - - - - - 1 2 1

3/2/1- indicates strength of correlation-k8gh,2- Medium, X Low)
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22ECM04 SIGNAL PROCESSING

PREREQUISITES CATEGORY OE Credit 3
L T P|TH

Hours/Week
3 0 3

Course Obijectives:

1. | To understand and perform Fourier and Laplace analysis on signals and systems respectively.

2. | To analysehe Discrete Fourier Transform, Fast Fourier Transform algorithms.

3. | To design and realize IIR, FIR filters.

Unitl | INTRODUCTION TO SIGNALS AND SYSTEMS [9]0]0 9

Classification of Signals: Even and Odd Sigh&lnergy and power signalsContinuous time (CT) and Discre
time (DT) signals- Continuous and Discrete amplitude signabystem properties and representation: linear
Tme-invariancei Causalityi Stability - Realizability.- Linear Timelnvariant (LTI) systems: Impulse response ¢
step responsé ConvolutionT Correlation- System representation through differential equations and diffe
equations.

Unitll | ANALYSIS OF SIGNAL AND SYSTEMS |9 ]0/09

Introduction to Fourier Transform, Fourier Series, Relating the Laplace Transform to Fourier Transform, Fr
response of continuous time systems. Introduction Toansform.

Unit Il | DISCRETE FOURIER TRANSFORM [9]o0[d 9

Introduction to DFTi Properties of DFT- Circular convolution- FFT algorithmsi Radix2 FFT algorithmsi
Decimation in Time and Decimation in Frequency algorithms.

Unit IV | INFINITE IMPULSE RESPONSE FILTER DESIGN 9 ]0/09

Characteristics of Analog Butterworth filterChebyshev filter Low pass filter, High pass filter, Band pass fil
and Band stop filter Transformation of analog filters in to equivalent digital filters using bilinear transform
method- Realization structure for IIR filterBirect form- Cascade form Parallel form.

UnitV | FINITE IMPULSE RESPONSE FILTER DESIGN |9 ]0/09

Linear phase response of FIR filter~IR design using window method: Rectangular, Hamming, Hanning
Blackmann Windows ParkMcClellan's method Realization structures for FIR filterd.inear phase structures a
Direct form structure Comparison of FIR and IIR filters.

Total (45L)= 45 Periods

Text Books
1. A. Anand Kumar , AiSignals and Systemso |, 3rd Ed
5 John G Proakiend Manol aki s, AiDigital Signal Proces

Edition, Pearson Education, 2009.

Reference Books:

1. Alan V Oppenheim, Alan S Wilskend S Hami d Nawab, AiSignal s an
Private Limited, New Delhi, 2010.

2. B.P. Lathi, "Principles of Signal Processing and Linear Systems", Oxford University Press, 2009.

w

Emmanuel C. Ifeacher Bar ry W. Jervi s, ADi gital Signal
Pearson Education, 2004.

S. K. Mi tr a, AnDi gital Signal Processi ngil 2040. Com

-References:

http://nptel.ac.in/courses/117104074/

https://www.coursera.org/learn/dsp

WIN =M

https://ocw.mit.edu/resources/+8€908-digital-signalprocessingspring2011/
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Course Outcomes: Bl 00 m(
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Analyse and understands different types of signals. Analysing
CO2 | Represent continuous signals and systems in time and frequency domain using differen{  Analysing
transforms.
CO3 | Analyse the need for Discrete Fourier Transform, Fast Fourier Transform algorithmsing  Analysing
signals & systems.
CO4 | Design and realize IIR filters. Applying
CO5 | Design and realize FIR filters. Applying
COURSE ARTICULATION MATRIX
COs/POs | PO| PO| PO|PO|PO|PO|PO|PO|PO| PO | PO |PO| PSO1| PSO2| PSO3
2 3 4 5 6 7 8 9 10 11 | 12
co1 3|23 |3|3|-|-|-|-|-|-|-|? 2 2
CO2 3 2 2 3 3 2 - - - - - - 2 2 2
COo3 3 2 2 2 1 - 1 - - - - - 1 1 1
coO4 3 2 2 2 1 - 1 - - - - - 1 1 1
CO5 1 1 1 1 1 - - - - - - - 2 2 1
Avg 26|18 2 |22]|18] 2 1 1.6 1.6 14

3/2/1- indicates strength of correlation-k8gh,2- Medium,t Low)
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22ECMO05 FUNDAMENTALS OF MICROPROCESSORS AND MICROCONTROLLERS

PREREQUISITES CATEGORY OE | Credit 3

L T P| TH

Hours/Week
3 0 |0 3
Course Objectives:
1. To familiarise with 8086 and 8051 architectures.
2. To interface 8086 microprocessor and 8@tdrocontrollers with peripherals by programming.
3. To gain basic knowledge of PIC microcontrollers.
Unit! | 8086 MICROPROCESSOR ARCHITECTURE | 9 [o] o9

Overview of Microcomputer syster8)86 Architecturei Pin Assignmentd Internal Architecturei Addressing
modes Instruction FormatsDirectives and Operato#ssembly process.

Unitll | PROGRAMMING AND INTERFACING OF 8086 | 9 Jo] 9

Fundamental 1/O consideratien®rogrammed 1/© Interrupt I/G Basic 8086 ConfigurationsMinimum Mode
Maximum ModeSystem Bus timingl/O InterfacesPeripheral Interfacing using 8255 PP8279 Keyboard/Display
controller- 8251 USART.

Unit Il | 8051 ARCHITECTURE | 9 Jo] 9

8051 architecture Registers in 8051 Pin description 8051 parallel I/O ports memory organization Instruction set
& Addressing modes

Unit IV | PROGRAMMING AND INTERFACING OF 8051 | 9 |o] 9

Assembly language programming.8051TimerSerial Port Programming Interrupts Programming LCD and
Keyboard Interfacing ADC, DAC and Sensor Interfacingviotor Control.

UnitV | PIC MICROCONTROLLERS | 9 |o] 9

Main characteristics of PIC microcontrollérs?IC microcontroller familiedMemory-Program Memoryi RAM Data
Memory- Instruction set and timers in PIC

Total (L+T) = 45 periods

Text Books:

1. |YuCheng Liu, Glenn A. Gibson, 6 Microcomputer Sys
5 Muhammad Al i Mazi di, Janice GillispieMazidi, Rol
" |Systems using Assembly and Co, 2e, 2022.

Reference Books:

1 Mohamed Al i Mazi di, Janice Gil | Miergzonteoléa and &mbeddeg o |
" |Systems: Using Assembly and Co, 2nd Edition, P e a
2. [Martin Bates, ORAIC IMitcr@mdwattiromnd |ted sMi croel ectrgni
3. [Mat hur Suni | ,B800Mi6c:r oAprrcohcietsescotrur e, Programmi ng and
4 Sal vador Pinill osGi menez, 0 8051 Mi crocontrolll e
" |Applications in Electronicso, Springer 2019.
E-References:

1. |AshrafAl madhoun, 0A Detailed Look Into PIC Microcont
2. | https://nptel.ac.in/courses/108105102

3. | http://lwww.satishkashyap.com/2012/02/videctureson-microprocessorand.html

Course Outcomes: Bl oombés Ta
Upon completion of this course, the students will be able to: Mapped
CO1 | Describe and analyse the architecture of 8086 microprocessor and 8051 Remembering
architectures.
CO2 | Develop assembly language programs and Interface peripherals with 8086. Applying
CO3 | Develop assembly language programs and Interface peripherals with 8051. Applying
CO4 | Determine application specific circuit for reahe applications. Understanding
CO5 | Associate appropriate PIC microcontroller for a given application. Understanding
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COURSE ARTICULATION MATRIX

COs/POs | PO|PO| PO[PO| PO|[PO|[PO|[PO[PO] PO | PO | PO[ PSO| PSO| PSO3
1|23 |4|5|6|7 |89 10]11|12] 1 2
co1 2 |2 | - | - [ - -1-1-1+-71T- 2 | - 1 - -
CO2 2 |2 2|2 - -[-1-1T+-71- - -1 2 2 -
CO3 2 |2 2 |2 - -[-1-1T+-71T- - -1 2 2 -
Co4 2 |2 2|2 - -1-1-1T+-7T- - -1 2 2 2
CO5 2 |2 | -2 - -1-1-1+-71T- - -2 2 -
Avg 2 |2 22 - -1-1-1T+-71T- 2 | - 18] 2 2
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22ECMO06 \ ANALOG AND DIGITAL COMMUNICATION \

PREREQUISITES CATEGORY OE Credit 3
L T |P| TH
Hours/Week
0|0 3
Course Obijectives:
1. Understand analog and digital communication techniques.
2. Learn data and pulse communication techniques.
3. Be familiarized with source and Error control coding.
Unit | | INFORMATION THEORY (9]0 0 9

Uncertainty, information and entrofiySourcecoding theoreni Shannon Fano codirigHuffman codingi Discrete
memoryless channeisMutual informationi Channel capacity Channel coding theorem.

Unit Il | ANALOG COMMUNICATION EIEERE

Noise: Source of Noisk External Noiselnternal Noise Noise Calculation. Introduction to Communication Syste
Modulationi Typesi Need for Modulation. Theory of Amplitude Modulati®nEvolution and Description of SS
Techniqued Theory of Frequency and Phase ModulatioBomparison of various Analog Communication Syst
(AM T FM 1 PM).

Unit 11l | DIGITAL COMMUNICATION (91009

Amplitude Shift Keying (ASK)i Frequency Shift Keying (FSK) Minimum Shift Keying (MSKIPhase Shift Keying
(PSK)T BPSK1 QPSKi 8 PSKi 16 PSKi Quadrature Amplitudéodulation (QAM)T 8 QAM T 16 QAM i
Bandwidth Efficiency Comparison of various Digital Communication System (ASKSK1 PSKi1 QAM).

Unit IV | PULSE COMMUNICATION AND MULTIPLE ACCESS TECHNIQUES (91009

Pulse Communication: Pulse Amplituddodulation (PAM) i Pulse Time Modulation (PTM) Pulse code
Modulation (PCM)i Comparison of various Pulse Communication System (RARTM i PCM). Multiple access
techniques: FDMA, CDMA, TDMA, SDMA.

UnitV. [ ERROR CONTROL CODING EIEERE

Linear blockcodes- Cyclic codes- Convolution codes Maximum likelihood decoding of convolutional codis
Sequential decoding of convolutional codéeBrellis coded Applications.

Total (45L)= 45 Periods

Text Books:

1. Si mon Haykin, SiyGanenmusnoi,c adttihonEdi ti on, John Wil e
2. J. G. Proaki s, M. Sal ehi , "Fundamental s of Commu
Reference Books:

1. B. P.Lathi, "Modern Digital and Anal o gUni€eositynfPuess
2. D. Roody, J. Cool en, "El ectronic Communications
3. B. Skl ar , "Digital Communications Fundamental s

4. H P Hsu, Schaum Outline Series Anal oBi g@indal Co mmu n'editart 2006n s & TN

E-References:

1. |https://onlinecourses.nptel.ac.inf/noc21_ee74/preview

2. https://nptel.ac.in/courses/117101051

3. https://www.digimat.in/nptel/courses/video/117105143/L51.html
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Course Outcomes: .

Upon completion of this course, the students will be able to: Bl oomés Ta
Mapped

(6{0) Apply the concepts of Random Process to the design of Communicatio Applying

(6{0) Apply analog and digital communication techniques. Applying

(6{0) Understand the use of data and pulse communication techniques. Understanding

Cco Analyze Source and Error control coding. Analysing

Cco Design AM communication systems and Angledulated communication Applying

COURSE ARTICULATION MATRIX

COs/ PO |PO | POl |PSO|PSO|PSO

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 11 5 1 5 3

co1 2 3 2 1 1 - - - - - - - 3 - -

CcOo2 3 2 2 1 1 - - - - - - - 3 2 1

COo3 2 2 2 3 1 - - - - - - - 3 2 -

CO4 1 1 2 1 2 - - - - - - - 2 3 -

CO5 1 1 2 2 2 - - - - - - - 2 3 1

Avg 18 | 1.8 2 16 | 14 - - - - - - - 26 | 25 1

3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)
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22ECMO7 COMMUNICATION NETWORKS

PREREQUISITES CATEGORY OE Credit 3
T (P| TH

Hours/Week
3 O |0| 3

Course Objectives:

1. | Understand the division of network functionalities into layers.

2. | Be familiar with the components required to build different types of networks

3. | Beexposed to the required functionality at each layer

4. | Learn the flow control and congestion control algorithms

Unit | | FUNDAMENTALS & LINK LAYER lool0 9

Overview of Data Communication®Networksi Building Network and its typésOverview of Internet- Protocol
Layering- OSI Modei Physical Layei Overview of Data and Signaidntroduction to Data Link LayerLink layer
Addressing Error Detection and Correction

Unitll | MEDIA ACCESS & INTERNETWORKING ERRERE

Overview of Data link Control and Media access cortrthernet (802.3) Wireless LANsI Available Protocol§
Bluetoothi Bluetooth Low Energy WiFi i 6LowPANi Zigbee- Network layer services Packet Switching IPV4
Addressi Network layer protocols ( IP, ICMP, Mobile IP)

Unit L | ROUTING lo9]o]0 9

Routing- Unicast Routing Algorithmsi Protocolsi Multicast Routing and its basiésOverview of Intradomain an
interdomain protocolé Overview of IPv6 Addressing Transition from IPv4 to IPv6

Unit IV | TRANSPORT LAYER ERRIRE

Introduction to Transport layéProtocols User Datagram Protocols (UDP) and Transmiision Control Protocols (
T Servicesi Featuresi TCP Connectioni State Transition Diagrani Flow, Error and Congestion Contrel
Congestion avoidance (DEChit, REDDoST Application requirements

UnitV | APPLICATION LAYER ERRIRE

Application Layer Paradigmi Client Server Programming World Wide Web and HTTP DNS- Electronic Mail
(SMTP, POP3, IMAP, MIMEY) Introduction to Peer to Peer Netwoikdleed forCryptography and Network Secur,
i Firewalls.

Total (45L)= 45 Periodj

Text Books:

1. Behrouz A Forouzan, Data Communications and Networkifgdition, 2020

5 James F. Kurose, Keith W. Ross, Computer Networkig Top-Down Approach Featuring the Intern
' Seventh Edition, Pearson Education, 2016.

Reference Books:

1. Nader . F . Mir, A Computer and Communication Net

2. Alberto LeonGarcia, IndraWidjajaCommunicatidwetworks 2nd Edition McGrasill Education, 2003

3. Ying-Dar Lin, ReaAHung Hwang, Fred Baker, AComputer Net
Hill Publisher, 2011.

4, Larry L. Peter son, Bruce S. Davi e, AComputer

Kaufmann Publishers, 2011.

E-References:

1. https://onlinecourses.nptel.ac.in/noc22_ee61/preview

2. https://www.ee.iitb.ac.in/~sarva/courses/EE706/2012/EE706LecNotes.pdf

3. http://www.cs.kent.edu/~farrell/net01/lectures/
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Course Outcomes:

. , . Bl 00 m(
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Explain the basic concept in modern data communication and different level of layers Understanding
protocol
CO2 | Analyse the functions and services of data link layer Analysing
CO3 | Categorize the functions and services of network layer Understanding
CO4 | Examine the basic functions of transport layer and congestion in networks Understanding
CO5 | Analyse the concepts of various network applications and data security Analysing
COURSE ARTICULATION MATRIX
COs/POs| PO | PO| PO | PO | PO5| PO|PO|PO|PO| PO | PO |PO| PSO1| PSO2| PSO3
1 2 3 4 6 7 8 9 10 11 | 12
CO1 2 1 1 - 1 - - - - - - - 2 - 1
CO2 2 1 2 - 1 - - - - - - - 2 1 1
CO3 2 1 1 - - - - - - - - - 3 1 2
CO4 3 2 1 - 2 - - - - - - - 2 - 2
CO5 2 1 1 - 1 - - - - - - - 1 1 1
Avg 22112 12] - |125] - 2 1 1.4

3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)
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22ECMO08 FUNDAMENTALS OF IOT

PREREQUISITES CATEGORY | OE Credit 3
L T P | TH
Hours/Week
3 0 0 3

Course Obijectives

1 | To understand Sma@bijects and IoT Architectures

To learn about various IQfelated protocols

To build simple loT Systems using Arduino and Raspberry Pi

To understand data analytics and cloud in the context of loT

g B~ WODN

To develop 10T infrastructure for populapplications

Unit | FUNDAMENTALS OF 10T 9 lolo |9

Evolution of Internet of Things Enabling Technologie$ I0T Architectures: oneM2M, |oT World Forur
(locTWF) and Alternative 1oT models Simplified loT Architecture and Core I0T Functional StatkFog,
Edge and Cloud in 10T Functional blocks of an loT ecosystémSensors, Actuators, Smart Objects ¢
Connecting Smart Objects

Unitll | loT PROTOCOLS 9 [o o9

IoT Access Technologies: Physical and MAC layers, topology and Security of IEEE 802.15.4, 801
802.15.4e, 1901.2a, 802.11ah and LoRaWANNetwork Layer: IP versions, Constrained Nodes
Constrained Networks Optimizing IP for IoT: From 6LoWPAN to 6Lo, Routing over Low Power and Lc
Networksi Application Transport Methods: Supervisory Control and Data Acquisitidypplication Layer
Protocols: CoAP and MQTT

Unitlll | DESIGN AND DEVELOPMENT | 9| o] o] 9

Design Methodology Embedded computiniggic - Microcontroller, System on ChipsloT system building
blocks- Arduino - Board details, IDE programmingRaspberry Pi Interfaces and Raspberry Pi with Pyth
Programming.

Unit IV | DATA ANALYTICS AND SUPPORTING SERVICES | 9 [ o] o] 9

Structured Vs Unstructured Data and Data in Motion Vs Data iniRRsle of Machine Learning No SQL
Databasesd Hadoop Ecosysteri Apache Kafka, Apache Spaik Edge Streaming Analytics and Netwo
Analytics i Xively Cloud for 10T, Python Web Application FramewoikDjangoi AWS for 10T i System
Management with NETCONFANG

Unit V CASE STUDIES/INDUSTRIAL APPLICATIONS 9 0 0| 9

Cisco loT system IBM Watson IoT platformi Manufacturing- Converged Plantwide Ethernet Model (CPw
i Power Utility Industryi Grid Blocks Reference ModelSmart and Connected Cities: Layered architect
Smart Lighting, Smart Parking Architecture and Smart Traffic Control

Total (45 L) =45 Period

Text Books:
David Hanes, Gonzalo Salgueiro, Patriékr o s set et e, Rob Barton
1 Fundamentals: Networking Technologies, Protocols and Use Cases for Internet of Things, Cis
2017

2| ArshdeepBahga, Vijay MaAhasdsotnt ia,p p'rlonatcehron e 2016¢

Reference Books:

Ol'ivier Hersent, David Boswart hi dKeyapplioaions da(

1 Protocols, Wiley, 2012 (for Unit 2).

Jan Ho" ller, VlasiosTsiatsi€Catherine Mulligan, Stamatis , Karnouskos, Stefan Avesand. David E
2 | "From Machineto-Machine to the Internet of Thingsintroduction to a New Age of Intelligence
Elsevier, 2014.
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3 Dieter Uckelmann, Mark Harrison, Michahelles, Florian (EdsAr c hi t ect i ng t h ¢
Springer, 2011.

4 Michael Margolis, Arduino Cookbook, Recipes to Begin, Expand, and Enhance Your Projec
Edition, O'Reilly Media, 2011.

E-References:

1 https://online.stanford.edu/courses/xeefrfifoductioninternetthings

2 https://www.udemy.com/topic/interret-things/

3 https://www.netacad.com/courses/iot

Course Outcomes: Bl oomés

Upon completion of this course, the students will be able to: 'II\'/szpopneo dmy

CO1 Explain the concept of loT. Understanding

CO2 Analyze various protocols for loT. Applying

CO3 Design a PoC of an IoT system using Rasperry Pi/Arduino Applying

CO4 Apply data analytics and use cloud offerings relatddTo Applying

CO5 Analyze applications of 10T in real time scenario Analysing

COURSE ARTICULATION MATRIX
COs/PO| PO | PO| PO|PO|PO|PO|PO|PO|PO| PO | PO |PO| PSO| PSO| PSO
s 1 2 3 4 5 6 7 8 9 10 11 | 12 1 2 3
Cco1 2 1 2 1 1 - - - - - 1 - 2 2 2
COo2 2 1 2 1 1 - - - - - 1 - 2 2 2
COo3 2 2 3 2 1 - - - - - 2 - 2 2 2
CO4 2 2 2 1 1 - - - - - 1 - 2 2 2
CO5 2 2 3 2 1 - - - - - 2 - 2 2 2
Avg 2 116|124 |14| 1 - - - - - 14 - 2 2 2
3/2/1- indicatesstrength of correlation ¢Bligh,2- Medium,% Low)
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22ECM09 | WIRELESS SENSORS AND NETWORKING

PREREQUISITE: CATEGORY OE Credit 3

Hours/Week
3 00| 3
Course Objectives:
1. Learn fundamental of Ad hoc network aathitecture
2. Understand the MAC and routing protocols.
3. Have an indepth knowledge on QoS, security and sensor network platforms
Unit | | ROUTING PROTOCOLS 9 ]oJo]9

Elements of Ad hoc Wireless Networks, Issues in Ad hoc wireless netviotimple commercial applications of A
hoc networking, Ad hoc wireless Internet, Issues in Designing a Routing Protocol for Ad Hoc Wireless Ng
Classifications of Routing Protocols, Table Driven Routing PrototoBestination Sequenced Distance Ved
(DSDV), Ori Demand Routing protocolAd hoc Ori Demand Distance Vector Routing (AODV).

Unit Il | ARCHITECTURES OF WSN |9 ]0]o] 9

WSN application examples, Types of applications, Challenges for Wireless Sensor Networks, Enabling Techno
Wireless Sensor Networks, Singinde Architecture: Hardware Components, Energy Consumption of Sensor |
Operating systems and execution environments
Network Architecture: Sensor Network Scenarios, Optimization goals and figures of merit, Design principles ¢
Service interfaces of WSNs, gateway concepts.

Unit 111 | MAC PROTOCOLS AND ROUTING PROTOCOLS 9 ]o0]o]9

Imagecompression: Predictive technigue®CM i DPCM - DM - Transform coding Introduction to JPEG JPEG
2000- JBIG standards Study of EZW. Video compression: Video signal representatidhU-T Recommendatiof
H.261 7 Model based coding The MPEGL1 Video Standard The MPEG2 Video Standard: H.262 ITU-T
Recommendation H.263.

Unit IV [ QUALITY OF SERVICE AND ADVANCED APPLICATION SUPPORT EIRNE

Quality of Service: Coverage and deployment, Reliable data transport, Single packet deliveryd&ioeky,
Congestion control and rate controAdvanced application support: Advancednietwork processing, Security a
Application-specific support.

Unit V | SENSOR NETWORK PLATFORMS AND TOOLS |9 ]0]o] 9

Sensor Node Hardwaiie Berkeley Motes, Programming Challenges, Nl software platform$ TinyOS, nesC
CONTIKIOS, Nodelevel Simulatorsi NS2 and its extension to sensor networks, COOJA, TOSSIM, Progran
beyond individual nodeks State centric programming.

Total (45L) = 45 Period

Text Books:

1. C. Siva Ram Murthy, and B. S. Manoj, "AdHoc Wireless networks ", Pearson Eduicaio8

5 Holger Karl and Andreas Willig, "Protocols Ardchitectures for Wireless Sensor Networks", John Wiley,
' 2007.

Reference Books:

Feng Zhao and LeonidesGuibas, "Wireless sensor networks ", Elsevier publ@izh

Charl es E. Per ki ns, "Ad Hoc Networkinge, Addi s

William Stallings, "Wireless Communications and Networks ", Pearson Educa?iodd

A wINE

I.LF. Akyildiz, W. Su, Sankarasubramaniam, E. Cayircii Wi r el ess sensor net wol
Networks, Elsevier, 2002, 394422.

E-References:

1. https://nptel.ac.in/courses/106105183

2. https://nptel.ac.in/courses/106105183

3. https://archive.nptel.ac.in/courses/106/105/106105160/
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Course Outcomes

Bl oomo

Upon completion of this course, teudents will be able to T'?/Ixonomy
apped
CO1 | Know the basics of Ad hoc networks and Wireless Sensor Networks Understanding
CO2 | Have a knowledge on architecture of Wireless Sensor Networks Applying
CO3 | Apply the knowledge to identify MAC and routing protocols Applying
co4 Understand the transport layer and security issues possible in Ad hoc and Understanding
networks
CO5 | Be familiar with the OS used in Wireless Sensor Networks and build basic modul{ Remembering
COURSE ARTICULATION MATRIX
PO | PO|PO|PO|PO|PO|PO|PO|PO| PO | PO | PO SO
COslPOs 1" | 2| 3| 4|5 |6 |7 |8 |9 |10|11]12] 1 |PSO? PSO3
co1 3 3 1133 | 3] 2 - - - 3 3 3 - 2
CO2 3 312 |33 | 3] 2 - - - 3 3 3 - 2
COo3 3 313|133 3] 2 - - - 3 3 3 - 2
CO4 3 312 |3|3|3]2 - - - 2 3 3 - 2
CO5 3 312 |33 | 3|2 - - - 3 3 3 - 2
Avg 3 312 |33 | 3|2 - - - 28| 3 3 - 2

3/2/1- indicates strength of correlation-k8gh,2- Medium, X Low)
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22ECM10 FUNDAMENTALS OF EMBEDDED SYSTEMS

PREREQUISITES CATEGORY OE Credit 3

L T | P | TH
3 0|0 3

Microprocessors and Mmicrocontrollers Hours/Week

Course Objectives

1 | To impart knowledge on embedded system architecture and embedded development Strategies

2 | To understand the bus Communication in processors and peripheral interfacing

3 | To understand basics of Real Time Operating System

UNIT | BASICS OF EMBEDDED SYSTEMS 9 00| 9

Introduction- Fundamental Components of Embedded Syste@ballenges for Embedded SystemExamples-
Programming LanguagesRecent Trends in Embedded Systenfsrchitecture of Embedded System&mbedded
Design Life Cycle Selection ProcessHardware Software Partitioningddevelopment Environment.

UNIT Il | MEMORY MANAGEMENT AND INTERRUPTS | 9 oo o

Memory Access ProcedureTypes of Memory- Memory Management MethodsDMA i Memory Interfacing-
Polling Vs Interrupts- Types of Interrupts- Interrupt Latency- Interrupt Priority i Programmable Interrug
Controllers- Interrupt Service Routines

—

UNIT Il | COMMUNICATION INTERFACES | 9 oo o

Interfacing Buses Serial Interfaces RS232/UART- RS422/RS485 12C Interface- SPI Interface USB1T CAN -
IRDA - Ethernet IEEE 802.11' Bluetooth

UNIT IV | REAL TIME OPERATING SYSTEMS | 9 oo o

RealTime Concepts Task ManagementTask Scheduling Classification of Scheduling AlgorithmsClock Driven
Scheduling Event Driven SchedulingResource SharingPriority Inheritance Protocol Priority Ceiling Protocolt
Inter Task CommunicationMutex - SemaphoresMessage QueuesTimers- Commercial RTOS.

UNITV | VALIDATION AND DEBUGGING 9 00| 9

Host and Target MachinesValidation Types and MethodsHost Testing- HostBased Testing Setup Target
Testing- Remote Debuggers and Debug Kerne®BOM Emulator- Logical Analyzeri Background Debug Mode
InCircuit Emulator CASE STUDY: RFID Systern§&PS Navigation SysteinDevelopment of Protocol Converter.

Total (45 L) =45 Period

[*)

Text Books:

1| Publishing Company Limited, New Delhi, 2006.

Arnold S Berger, " E mAndrdratection t8 Precesees §o0o0lB &nd Teghniques,

2| Elsevier, New Delhi, 2011.

Reference Books:

Prasad K V K K,-TimeBSysterasdCbecdptsFDesigh and Programinifige Ultimate

Sriram V Ilyer and PankameGSysaemSERbeddldilhhmRegl, Ta

1 Reference, Himal Impressions, New Delhi, 2003

2 Heat h, AEmbedded Systems Designoo, Newnes an mpr i

3 Tammy Noergaard, AEmbedded Systems Architecturet¢,
Massachusetts, 2006.

4 |Raj Kamal, O6EAbeddedcSyséegmProgramming, Designé, \Y

E-References:

1 | https://lecturenotes.in/subject/225/embeddgstemes

2 | https://nptel.ac.in/courses/108102045/19
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3 | https://wwwcoursera.org/learn/introductie@mbeddegystems.

Course Outcomes:

Bl

oombds T

Upon completion of this course, the students will be able to Mapped
CO1 | Outline the concepts of embedded systems Understanding
CO2 | Understand the concept of memory management system and interrupts. Understanding
CO3 | Know the importance of interfaces. Understanding
CO4 | Understand real time operating system concepts. Understanding
CO5 | To realize the applications of validation and debugging. Applying

COURSE ARTICULATION MATRIX
PO | PO| PO|PO|PO|PO|PO|PO|PO| PO| PO | PO
COs/POs 1 5 3 4 5 6 7 3 9 10 | 11 | 12 PSO 1| PSO2| PSO3
Co1 3 3 1 3 - - - - - - 3 3 3 - 2
CO2 3 3 2 3 - - - - - - 3 3 3 - 2
COo3 3 3 3 3 - - - - - - 3 3 3 - 2
CO4 3 3 2 3 - - - - - - 2 3 3 - 2
CO5 3 3 2 3 - - - - - - 3 3 3 - 2
Avg 3 3 2 3 - - - - - - 28 | 3 3 - 2

3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)
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22EEMO01 ‘ LINEAR AND DIGITAL ELECTRONICS CIRCUITS SEMESTER

PREREQUISITES CATEGORY PE Credit 3

L T P | TH

Electron Devices and Circuits Hours/Week
3 0 0 3

Course Obijectives:

1. | To impart knowledge othecharacteristics& applications of Operation Amplifizmctional diagranandapplications
of linear ICs

2. | To simplify the switching functions

3. | To design the combinational logic circuits and sequential logic circuits

Unit] | OPERATIONAL AMPLIFIERS | 9 o] o] o9

Operational amplifiers Equivalent circuit, voltage transfer curveOpen loop Opamp configurationd Voltage series
Voltage shunt feedback amplifiers configurations, closed loop differential amplifiers for singléffenehtial outputs.
Output offset voltage, minimizing output offset voltage due to input bias current and input offset current, factors affe
set parameters, CMRROpen loop and closed loop frequency response @mops, circuit stability, slew rate and its effe
in applications.

. APPLICATION OF OPERATIONAL AMPLIFIER AND LINEAR
Unit Il ICS 9 0 0 9

DC & AC amplifiers Summing, Scaling and Averaging amplifidrstrumentation amplifierVoltage to Current converte
for floating and grounded loadsCurrent to voltage converter Integrator, Differentiator. Voltage comparatorZero
Crossing Detector Schmitt trigger with voltage limitefPrecision Rectifier Circuitfeak DetecteSample and Hold circuit]
Active Filters- Frequency response characteristics of major active filters, first and higher order low pass and h
filters, all pass filters

Functional block diagram and Applications of Linear ICs: IC 555 Tirier566 Voltage controlled oscillatotC 565
Phasdocked loops IC LM317 voltage regulators.

Unit Il | COMBINATIONAL LOGIC CIRCUITS 9 o |o |9

Representation of logic functions: SOP and POS forn&mplification of switching functions: ¥naps method an
QuineMcCluskey (Tabulation) method.

Design:Adders-Subtractors 2 bit Magnitude Comparatévultiplexer Demultiplexer Encoder- Priority Encoder-
Decoderi Code Converters. Implementation of combinational logic circuits using multiplexers and Decoder

Unit IV | SYNCHRONOUS SEQUENTIAL LOGIC CIRCUITS | 9 Jo]o]o

Flip-flops: SR, D, JK and -TConversion of flipflops; Classification ofsequential circuits: Moore and Mealy model
Analysis and design of synchronous sequential cireldssign of synchronous countetdniversal shift register.

UnitV | ASYNCHRONOUS SEQUENTIAL LOGIC CIRCUITS | 9 JoJo]o

Fundamental mode and pulse maiteuits , Analysis procedure of asynchronous circuits with /without using of SR lat
primitive state / flow tablé Reduction of state and flow tablstate assignmeiiDesign Procedure of asynchronous circy
with /without using of SR latcheéBroblems in asynchronous sequential circuits: cy@eses Hazards.

Total (45L+0T) = 45 Periods

Text Books:

1. |Ramakant A GaAymgpkswaarndd, LiiGpear | ntegrated Circuitso
5 Donald.E.Neamanff El ectronic Circuit, Analysis and Desig
" | Second Edition, 2002.

3 DRoyChowdhury and Shail B. Jai n, ALinear I ntegr af
" | Publishers, 2014.

4 M. Morris Mano, ADi gital Designo , Third Editio
" | Education (Singapore) Pvt. Ltd., New Delhi, 2010 .

5. 1S. Salivahanan and S. Arivazhagan, ADi gital Circ
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| New Delhi, 201

Reference Books:

1 Jacob Mill man, Chr i sHedrsnic€EAmMal &« aandiDngiegalat eidr c
" | 2003.

5 R. P.Jain, AModern Digital E | @HilltPubtishingccempany limited, New DEld
" | 2011.

3. |Thomas L. Floyd, ADi gital Fundamental s6, Pearson

4 Donald P.Leach and Al bert Paul Malvino, ADigital
" | Publishing Company Limited, New Delhi, 2012.

Course Outcomes: Bl oomos T
Upon completlon of this course, the students will be able to: Mapped

co1 Understand the Opmp characteristics L2: Understanding
CcOo2 Understand the applications of @mp and other linear ICs. L2: Understanding
Cco3 Apply K-map andlradulation methods to simplify the switching functions L3: Applying

COo4 Design and implement of combinational logic circuits L6: Creating

CO5 Analyse and design of synchronous & asynchronous sequential logic circuits | L4: Analyzing
COURSE ARTICULATION MATRIX

Co/ PO | PO | PO | PSO | PSO | PSO
POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 11 12 1 5 3
COo1 2 1 2

Co2 3 2 1 1 3

COo3 3 2 2 2 3 3

CO4 3 2 3 1 2 2 3 3 1
CO5 3 2 3 1 2 2 3 3 1
Avg. | 28 | 18 | 23 | 1.25| 2 - - - - - - 2 2.8 3 1

3/2/1%-indicates strength of correlation-(3igh, 22Medium,  Low)

362




22EEMO02 ‘ MICROPROCESSOR AND MICROCONTROLLER SEMESTER

PREREQUISTIES CATEGORY PE Credit 3

C Programing 3 0 0 3

Course Obijectives:

1. |[To study the arandeiC e80tsulr e of €eP8085

2. | To study the Interrupt structure of 80&bd 8051.

3. | To do simple applications development with programming &&B051.

UNITI | 8085 8 BIT MICROPROCESSOR 9 o Jo |9

Fundamentals of microprocessorérchitecture of 8085 Groups of Instructions Addressing modek Basic timing diagram
i Organization and addressing of Memory and 1/O sysfidmterrupt structuré Stack and sudoutines- Simple 8085 base
system design and programming.

UNIT Il | 8051 8 BIT MICROCONTROLLER 9 o |o |9

Fundamentals of microcontrolleis Architecture of 805% Groups of Instructions Addressing mode$ Organization of
Memory system$ 1/O Portsi Timers/Counters Serial Port- Interrupt structurd Simple programming concepts usi
Assemblers and Compliers.

UNIT Il | INTERFACING WITH 8051 MICROCONTROLLER 9 o Jo |9

Need and requirements of interfacingnterfacingi LED, 7 segment and LCD DisplaysTactile switches, Matrix keyboar,
i Parallel ADCi DAC T Interfacing of Current, Voltage, RTD and Hall Sensors.

UNIT IV | EXTERNAL COMMUNICATION INTERFACE 9 o Jo |9

Synchronous and Asynchronous Communication. RS232, RS 485, SPI, 12C. Introduction and interfacing to protq
Blue-tooth and Zigbee.

UNITV | APPLICATIONS OF MICROCONTROLLERS 9 Jo |o |9

Simpleprogramming exercisegey board and display interfac€ontrol of servo motor stepperotor control Application to
automation systems.

Total (45L+0T)= 45 Periods

Text Books:

1 R.S. Gaonkar, O&Micropr oc e shAspoprl iAcracti@08h Wiey Easteat Lte.rNevg r
' Delhi, 2013.

2. K. J. Ayala, n8051 Microco,204 0l | er 06, Del mar Ceng
3 Muhammad Al i Mazi di & Janice Gilli Mandi Eimb eRl.d2.dK

Pearson Education, 5th Indian reprint, 2003.

Reference Books:

1. R. Kamal, fAEmbedded Systemo, Mc Gr aw Hi | | Educati

2. D. V. Hal |, AMi croprocessors & I nterfacingo, McG

E-References;

1. www.onlinecourses.nptel.ac.in/nocl8 ee4l

2. www.classcentral.com

3. www.mooclist.com
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Course Outcomes: Bl oomés T
Upon completion of this course, the students will be able to: Mapped

CO1 | : | Understandasics ofmicroprocessor and microcontroller L2: Understanding
CO2 | : | Understand the architecture of Microprocessor and Microcontroller L1: Remembering
CO3 | : | Apply the digital concepts to measure and control simple electrical system{ L3: Applying

CO4 | : | Design and interface communications between digital systems L2: Understanding
CO5 | : | Design a microcontroller based electrical control system. L5: Evaluating

COURSE ARTICULATION MATRIX

COs/| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PS|PS PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2 | O3
co1 2 1 1 1 1 1 1
COo2 2 1 1 1 1 1 1
Cos3 2 3 2 3 2 1 1 1 2
CO4 2 3 3 3 2 2 2 2 2
CO5 2 3 3 3 2 2 2 2 2
Avg. 2 2.2 2 2.2 2 - - - - - - 14| 14 | 14 2

3/2/1-indicates strength of correlation-(igh, 22Medium, * Low)
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22EEMO03 | CONTROL SYSTEMS SEMESTER

PREREQUISTIES CATEGORY | PE | Credit 3

L T P | TH
1 1 0 3

ElectricalMachines and Electric circuit analysis Hours/Week

Course Obijectives:

To understand the methods of representatigrhgéicalsystems and getting their transfer function models.

To provide adequate knowledge in the time response of systems and steady state error analysis.

To give basic knowledge in obtaining the open loop and closed loop frequency response of systems.

To understand the concept of stability of control system and methods of stability analysis.

SR R N

To study he desigmg compensators forfaedbackcontrol system.

UNIT | MODELLING OF LINEAR TIME INVARIANT SYSTEMS [6 [9 [o o

Basic elements in control systenisOpen and closed loop systeriisFeedback control system characteristic
Mathematical model and Electrical analogy of mechanical systeimansfer function RepresentatioBynchroi AC and
DC servemotorsi Block diagram reduction techniquesignal flow graphs.

UNITIl | TIME RESPONSE ANALYSIS 16 [3 |0 |9

Standard test signaisTime response of first order and second order sysi¢ime domain specificationsSteadystate
errors and error constaritsType and orderf control system$ Effect of adding poles and zerosttansfer function$
Response with P, PI, PD and PID controllers.

UNIT Il | FREQUENCY RESPONSE ANALYSIS |6 [3 [0 |9

Correlation between time and frequency response: Second order systezgsiency domain specification®olar plots
Bode plots’ Computation of Gain Margin and Phase MargiiiConstant M and Mirclesi Nichols chart.

UNITIV | STABILITY OF CONTROL SYSTEM 16 [3 |0 |9

BIBO stability i Necessary conditions for stabilityRouth-Hurwitz stability criterioni Root locus concepts Rules for
the construction of Root lo€i Nyquist stability criteriori Assessment of relative stability using Nyquist criterion.

UNITV | COMPENSATOR AND CONTROLLER DESIGN 16 [3 |0 |9

Need for compensation Types of compensatoiis Electric network realization and frequency characteristics of b
compensators: Lag, lead anddagd compensatoisDesign of compensators using root locus and Bode plot techni
PID controller: Design using reaction curve and Ziegi@tichols technique

Total (30L+15T) =45 Periods

Text Books:
1. |A. Anand Kumar , AfControl Sy st e n$HEiition,RHET. Lear ning
5 I.J. Nagrath andM. Gopal, AicControl Systems Engi neer iMEditibn,
" | 2021.

Reference Books:

1. | K.Ogatai Moder n Contr ol Engi neer i nd'&ditorP202lr son Educat

2.|M. Gopal, fAControl Systems: Pr i HAditon,201&s and Desig

E-Reference

1. | https://nptel.ac.in/courses/107106081

2. | https://nptel.ac.in/courses/108106098
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Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomob6s

Mapped

T

Develop the transfer function models of any electrical and electrchanical

L2: Understanding

Cco1
systems.
Cco2 Obtain the time responses of the systems and construct root locus plot. L3: Applying
COo3 Analyze the frequency response of the system L3: Applying
CO4 Analyzethe absolute / relative stability of a control system. L4: Analyzing
CO5 Design the compensators and PID controller of a feedback control system| L3: Applying
COURSE ARTICULATION MATRIX
COs/| PO| PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PS|PS|PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | 02 | O3
co1 3 3 2 2 2 1 3 2 1
Co2 3 3 3 2 2 1 3 2 1
Cos3 3 3 3 2 2 1 3 2 1
CO4 3 3 3 2 2 1 3 2 1
CO5 3 3 3 2 2 1 3 2 1
Avg 3 3 2.8 2 2 - - - - - - 1 3 2 1

3/2/1-indicates strength of correlation-(igh, 22Medium, X Low)
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22EEM04 ‘ MEASUREMENTS AND INSTRUMENTATION SEMESTER

PREREQUISTIES CATEGORY PE Credit 3

L T P | TH
3 0 0 3

Electric Circuit Analysis Hours/Week

Course Obijectives:

1. To educate the fundamental concepts and characteristics of measurement System

2. To introduce the fundamentals of electrical and electronic instruments for measurement of Electrical-aledtNoal
guantities

3. To familiarize Oscilloscope and the bridge circuits for electrical parameters measurement

UNITI [ INTRODUCTION (9 o Jo |9

Elements of a generalized measurement syst8tatic and dynamic characteristicErrors in measurement. Measuremen
voltage and currentpermanent magnet moving coil and moving iron type meters

UNITII | MEASUREMENT OF POWER , ENERGY AND FREQUENCY  [9 [0 [0 |9

Measurement of power single and three phaselectrodynamometer type watt metér€onstruction, operation torque
equation for deflectioii errors. Measurement of ener§ingle phase induction type enengeters, Instrument transforme
i Current and Potential transformers, Power factor meténsgle phase electrodynamometer type power factor m
frequency meteElectrical resonance type frequency meter

UNIT Il | DC AND AC BRIDGES 9 Jo |o |9

Balance equationsWheatstone bridgé Kelvin double BridgggMa x wel | 6 s i nduct ainday @= ph
Ander s oniéSsc hberriidngge bri dge and De Sautyds bridge

POTENTIOMETERS, OSCILLOSCOPES AND DIGITAL
UNIT IV INSTRUMENTS o 0 0 o

DC PotentiometerCr ompt ond6s Pot ent i oinkrysdale polarApGtentiomeatesallt Tinsteyoe-oraimate
type potentiometer, Cathode Ray Oscilloscope and Digital storage OscilléSoaptuction, operation and Applicatior]
Digital multi-meters, Digital voltmeters.

UNITV | MEASUREMENT OF NON -ELECTRICAL QUANTITIES 9 Jo |o |9

Classification of transduceidPosition transducers, Piestectric transducers and Hall effect transducers. Measureme
pressure, temperature and displaceinémttoduction to Smart Sensors

Total (45L+0T)= 45 Periods

Text Books:

1. A. K. Sawhney, O0A Course in Electrical & Electron

2. E. O. Doebelin, OMepmsluircecarteinams &Sryd tkassi gnbdé, Tata M

Reference Books:

1. D.V.S. Moorthy, O0Transducers and Instrumentation
2. H. S. Kal si , 6El ectronic I nstrumentationo, Tata M
3. Martin Reissl|l and, 6 Electrical Me a 20ll.e ment s 6, N e

E-Reference

1 |https://archive.nptel.ac.in/courses/108/105/108105153/
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Course Outcomes:
Upon compleuon of this course, the students will be able to:

Bl oomobs
Mapped

co1 Recall the fundamentals of measurement systestertrical engineering. L1: Remembering
CO2 Describe the working principle of different measuring instruments L2: Understanding
COo3 Choose appropriate instrument for measuring the electrical parameters L3: Applying
CO4 Employ the digital instruments in real time measurements. L3: Applying
CO5 Select an appropriate transducer for measurement eélegatricalquantities L4: Analysing
COURSE ARTICULATION MATRIX
COs/| PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PS|PS|PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 12 | O1 | 02 | O3
co1 2 2 2 3 1 2 2 2 1 1
co2 1 3 3 2 1 2 1
Cos3 1 1 2 1 1 2 1 1 2 1
CO4 1 1 1 1 2 2 1 2 2 1 3 1
CO5 2 2 3 1 2 2 1 1 3 1 2
Avg 14 18 | 25 | 175|175]| 15 | 1.67| 1.5 1 167| 25 |167| 14 | 18 1

3/2/2%-indicates strength of correlation-(8igh, 22Medium,  Low)
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22EEMO5 ‘ ELECTRICAL MACHINES SEMESTER

PREREQUISTIES CATEGORY PE Credit 3

L T P | TH

Hours/Week 3 0 0 3

Course Obijectives:

1. | Toimpart knowledge onanstruction workingand performance d¥C generatorand motors

2. | To deliberate theonstructionworking and performancef single phasand three phase transformers

3. | To impart knowledge onamstruction workingand performance aynchronous generatoesd motors

4 To impart knowledge onamstruction, principle of operation and performancesiofjle and threphaseinduction
" | motors.

UNITI | DC GENERATORS (9 o Jo |9

Principle of operationconstructional detailsypes- EMF equation, armature reaction, demagnetizing and cross magne
Ampere turns, compensating winding, commutation, methods of improving commutation, intergmdasci@uitand load
characteristics of different types of DC Generators. Parallel operation of DC Generators, applications of DC Generat

UNITIl | DC MOTORS (9 o Jo |9

Principle of operation, significance of back emf, torque equationpaner developed by armature, load charactesstif
shunt, series and compound typ®tors, starting methodspeed controimethods- losses and efficiencygalculation
condition for maximum efficiency. Testing of DC Mac
Separation of core losseapplications of DC motors

UNIT Il | TRANSFORMER (9 Jo Jo |9

Single phase transformer:Construction and principle of operationprking of practical transformer equivalent circuit,
voltage regulation, losses and efficiendgsting: polarity test, open circuit and short circuit tests, bckack test all day
efficiency, parallel operation, applications

Autotransformer: Constructiorandworking, savingof copper- applications,Three phase transformer construction, types
of connections and their comparative features.

UNIT IV | SYNCHRONOUS GENERATOR AND MOTOR 9 o Jo |9

Synchronous Generator Constructionabnd workingdetailsi Types of rotor§ EMF equationi Phasor diagrams of nef
salient pole synchronowgenerator connected to infinite buSynchronizing and parallel operatiorSynchronizing torque
Voltage regulation EMF, MMF andZPF method steady state power angle characteristi@svo reaction theory slip test.

Synchronous Motor: Principle of operatiori Torque equatiofi Operation on infinite bus barsv and Inverted V curves
Power input and power developed equatibr&tarting method$ Current loci for constant power input, constant excita
and constant power Developdduntingi natural frequency of oscillatiorisdamper windingssynchronous condenser.

UNITV | THREE PHASE AND SINGLE PHASE INDUCTION MOTOR (9 [o Jo |9

Three phase induction motor Constructional detail$§ Types of rotorsi - Principle of operatiori Equivalent circuiti
TorqueSlip characteristics Condition for maximum torqué Losses and efficiencly load test- No load and blocked rotg
tests- Circle dagrami Separation of lossek Starters DOL, Autotransformer and Star deltartersi Speed contro
methodsVoltage control, Frequency control and pole chang@isgf controli Slip power recovery Scheme

Single phase induction motor:Constructional details Double field revolving theory and operationEquivalent circuifi
No load and blocked rotor testPerformance analysis Starting methods o$inglephase induction motors split phase,
Capacitorstart capacitor start and capacitor run Induction motor.

Total (45L+0T)= 45 Periods

Text Books:
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1. I.L.JNagrath and D. P. Kothari, AEl ectric Machinesbo

2. P. S. Bi mbhra, fiEl ectric Machineryo, Khanna Publ

3 B.L.Theraja and A.K.Therajadb A t ext book o fVokined dtor,i cSalChTaencdh nko |
' Delhi, 239 Edition, 20009.

Reference Books:

1. B. R. Gupta, O6Fundament al of EI ect r i"tEditim,Reprint 20850 Ne
2. Murugesh Kumar, O6El ectric Machines6,2000Wi kas Publ i
3 A. E. Fitzgeral d, Charles Kingsl ey, S Hié publishing Codpany
' Ltd, 6thEducation2017.
Stephen J. Chapman, 06El ectric Machinery Fundame
4.
2017
Course Outcomes: Bl oomés T
Upon completion of this course, the students will be able to: Mapped
col Explam the const.ru'ctlon and Workl.ng principle of DC machireexl Interpret L2: Understanding
various characteristics of DC machines
co2 Cqmpute various performance parameters of the machine, by cond L5: Evaluating
suitable tests.
Describe the working principle of transformer, auto transformer, three . . .
cos transformer connection, and determine the efficiency and regulation. L3: Applying
CoO4 Understand the construction and working principle of Synchronous Machin L3: Applying
CO5 Understand the cqnstructlon and working pringiglegeed contradf threephase L5: Evaluating
and single phasaductionmotor.

COURSE ARTICULATION MATRIX

COs/ | PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS |PS
POs 1 2 3 4 5 6 7 8 9 10 11 12 | 01 |02 | O3
Cco1 1 1 1 1 1 3 2 1
CcO2 3 3 1 1 1 1 1 3 2 1
CO3 3 3 1 1 1 1 1 3 2 1
CO4 3 3 1 1 1 1 1 3 2 1
CO5 3 3 1 1 1 1 1 3 2 1
Avg. 3 3 1 1 1 - - 1 - - - 1 3 2 1

3/2/1-indicates strength of correlation-(igh, 22Medium, * Low)
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22EEMO06 ‘ ELECTRICAL DRIVES AND CONTROL SEMESTER

PREREQUISTIES CATEGORY PE Credit 3

DC Machines and Transformers, Synchronous kttliction Machines L T P | TH
. Hours/Week

and Power Electronics 3 0 0 3

Course Objectives:

1. | To know abouthe operationanalyseof chopper fedC drive, both qualitatively and quantitatively.

2. | To understand theperation and performance of AGotor drives.

UNITI | DC MOTOR CHARACTERISTICS & CHOPPERFEDDCDRIVES [9 [0 [0 [9

Review of torquespeed characteristics of separately excited dc motor, change in-spreee curve with armature voltag
example load torquspeedcharacteristics, operating point, armature voltage control for varying motor speed. Reviey
chopper and duty ratio control, chopper fed dc motor for speed control, steady state operation of a chopper fed drige
current waveform and ripple, calculation of losses in dc motor and chopper.

MULTI -QUADRANT & CLOSED -LOOP CONTROL OF DC

UNIT 11 DRIVE

9 0 0 9

Review of Four quadrant operation of dc machine; siygladrant, twequadrant and fouguadrant choppers; Contr
structure of DC drive, inner current loop and outer speed loop, dynamic model of dd rdgt@mic equations and transf
functions, modeling of chopper as gain with switching delay, plant transfer function, current controller specificat
design, speed controller specification and design.

UNIT

I INDUCTION MOTOR CHARACTERISTICS 9 0 0 9

Review of induction motor equivalenircuit and torquespeed characteristic, variation of toreggeed curve with (i) applie
voltage, (ii) applied frequency and (iii) applied voltage and frequency. Review ofphese voltage source invertg
generation of threphase PWM signals, constant V/f control of induction motor

UNIT IV | CONTROL OF SLIP RING INDUCTION MOTOR 9 o Jo |9

Impact of rotor resistance of the induction motor torgpeed curve, operation of sling induction motor with external rotg
resistance, starting torqueower electronic based rotor side control of slip ring motor, slip power recovery. .

UNITV | CONTROL OF SRM AND BLDC MOTOR DRIVES. 9 Jo |o |9

SRM construction- Principle of operationr SRM drive design factorSorque controlled SRMBlock diagram of
Instantaneous Torque control using current controllers and flux controllers. Construction and Principle of operation ¢
Machine-Sensing and logic switching scher8inusoidal and trapezoidal type of Brushless dc matd3tock diagram of
current controlledd Brushless dc motor drive

Total (45L+0T)= 45 Periods

Text Books:

1. G. K. Dubey, fiPower Se miPeepotiopedHallc198r Contr ol |l ed Dri

2. R. Krishnan, AEl ectric Motor Dri ves: Model i ng, A

3. Bose B K, "Modern Power Electronics and AC Drives", Pearson Education New Delhi, 2010.

Reference Books:

1. G.K.DubeyfiFundament als of Electrical Drivesodo, CRC P

2. W. Leonhard, fAControl of Electric Driveso, Sprin

E-Reference

1 https://www.iith.ac.in/~ketan/drives.htmL
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Course Outcomes:

Bl oomo6s

Upon compleuon of this course, the students will be able to: Mapped
Cco1 Understand the characteristics of dc motors and induction motors. L2: Understanding
CcOo2 Summarize the operation of chopper fed DC drives. L4: Analyzing
COo3 Understand the principles of speeahtrol of dc motors and induction motors| L2: Understanding
co4 Identify suitable power electronic converters used for dc motor and indy L3: Applying
motor speed control.
CO5 Analyze the SRM and BLDC motor drive control L4: Analyzing
COURSE ARTICULATION MATRIX
COs/| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS |PS
POs 1 2 3 4 5 6 I 8 9 10 11 12 | 01 |02 | O3
Co1 3 1 3 1 1 1 3 2
CO2 3 3 1 3 1 1 1 3 2
COo3 3 3 3 3 1 1 1 1 3 2
CO4 1 3 3 2 1 1 1 1 3 2
CO5 3 3 3 3 1 1 1 1 3 2
Avg. | 26 | 26 | 26 | 275 1 1 1 - - - - 1 3 2 -

3/2/1-indicates strength of correlation-Bigh, 2Medium, : Low)
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22EEMO7 ‘ ELECTRIC VEHICLES AND CONTROL SEMESTER
PREREQUISTIES CATEGORY PE | Credit 3
L T|P|TH
Electrical dri d trol
ectrical drives and contro Hours/Week 3 0 0 3

Course Obijectives:

1. To provide knowledge on electric vehicle architecture and its configurations

2. To impart knowledge on vehicle control, use of energy storage systems and energy management in Electric V¢

UNIT | ELECTRIC VEHICLES |9 |o Jo |9

Configurations of Electric Vehicles (EV), Performance of Electric Vehicles, Tractive Effort in Normal Driving and E
Consumption, Hybrid Electric Vehicles (HEV): Classification, Series Hybrid Electric Drive Trains, Parallel Hybrid E
Drive Trains

PLUG-IN HYBRID ELECTRICVEHICLES (PHEV) AND FUEL CELL

ELECTRIC VEHICLES 9 10 |0 |9

UNIT Il

Functions and Benefits of PHEV, Components of PHEVs, Operating Principles efhPtiiytprid Vehicle, Control Strategy ¢
PHEV, Fuel Cell: Operation antlypes, Fuel Cell Electric Vehicle: Configuration and Control Strategy

UNIT Il | ELECTRIC PROPULSION SYSTEMS |9 |o |0 |9

Typical electric propulsion system, Classification of electric motor drives for EV and HEV, Multiquadrant Con
ChoppetrFed DC Motor Drives, Vector Control of Induction Motor drives, Permanent Magnetic BesshDC Motor Drives
Switched Reluctance Motor Drives for Electric Vehicles

UNITIV | ENERGY STORAGE SYSTEM |9 Jo Jo |9

Status of Battery Systems for Automotive Applications, Battery Technologies: Nidktdl Hydride (Ni MH) Battery,
Lithiumi Polymer (Li P) Battery, Lithiumlon (Li-lon) Battery, Ultracapacitors: Features, operation and performg
Ultrahigh-Speed Flywheels, Hybridization of Energy Storages

UNITV [ ENERGY MANAGEMENT SYSTEM 9 [o o |9

Energy Management System(EMS) in Electric Vehicle, fased control strategjpeterministic rulebased control, Fuzz
logic-based control, and Neural netwedsksed control. Optimization based control strategy: Dynamic Program
Metaheuristic optimization methods and Model predictive control, Sethie type Hybrid Energy Storage Systbased
EMS, Fully-active type Hybrid Energy Storage Systbased EMS

Total (45L+0T)= 45 Periods

Text Books:

1 Igbal Hussainf EI ect ri ¢ and Hybrid VeQdRC Press,slaylorRdagmncig Group,Secd
' Edition ,2011.

5 Mehr dad Ehsani, Yi min Gao, Sebastien E. Gay, A

Vehiclesdo CRC Press, 2016

Reference Books:

Ali Emadi, Mehrdad Ehsani, John M.Milleri Ve hi cul ar El ectric Power Sys

= M.Miller, Special Indian Edition, Marcel dekker, Inc 2010

E-Reference

1 \https://archive.nptel.ac.in/courses/108/106/108106170/
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Course Outcomes:
Upon compleuon of thisourse, the students will be able to:

Bl oomobs
Mapped

co1 Recall the fundamentals of electric vehicle and its mechanics L1: Remembering
CO2 Explain the architecture of different forms of hybrid electric vehicles. L2: Understanding
COs3 lllustrate the fowrguadrant operation of DC drive, induction motor drive and S ) .
. . . L4: Analyzing
drive for Electric Vehicles.
CO4 Select an appropriate energy storage system for Electric vehicle L4: Analyzing
CO5 Use thesuitable energy management control strategy for hybrid electric vehic| L3: Applying
COURSE ARTICULATION MATRIX
COs/| PO |[PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS|PS
POs 1 2 3 4 5 6 7 8 9 10 11 12 | 01 | 02 | O3
co1 1 1 3 1 1 2 1
CO2 1 2 3 1 2 2 1 2
COo3 1 1 2 3 1 1 1
CO4 3 1 2 1 2 1 2 1 2 1
CO5 1 2 1 2 1 1 1 2 1
Avg 14 15 | 1.75|175| 15 - 1.75| - - - - 15 1 1.8 1

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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22EEMO08 ‘ ELECTRICAL ENERGY CONSERVATION AND AUDITING SEMESTER

PREREQUISITES CATEGORY PE Credit 3

L T P | TH
3 0 0 3

Power Generation, Transmission dpigtribution System Hours/Week

Course Objectives:

1. To get knowledge about basics of energy and energy scenario of India.

2. To familiarise the energy conservation methods.

3. To acquire knowledge on energy auditing, enexfiigiency and modern energy efficient devices.

UNIT | ENERGY SCENARIO 9 Jo]o]o

Commercial and nemommercial energy-Primary energy resources Commercial energy production Final energy
consumption Energy needs of growing economy.ong termenergy scenarie Energy pricing- Energy sector reforms
Energy and environmentEnergy security Energy conservation and its importancRestructuring of the energy supp
sector- Energy strategy for the future, air pollution, climate change. Energy Conservati@®@tiand its features.

UNIT Il BASICS OF ENERGY 9 Jof[o]»o

Electricity tariff - Load management and maximum demand contitermal Basicguels - Thermal energy contents
fuel, temperature and pressure, heat capasépsible and latent heat, evaporation, condensation, steam, moist &
humidity & heat transfer, units and conversion.

UNIT Il | ENERGY MANAGEMENT AND AUDIT 9 |o]o]o

Definition - Energy auditi Need and types of energy audit. Energgnagement (audit) approach understanding en
costs- Bench marking Energy performance Matching energy use to requiremenMaximizing system efficiencies
Optimizing the input energy requirements, fuel and energy substitutitmergy audit instruments. Material and ene
balance: Facility as an energy systeMethods for preparing process flow, material and energy balance diagrams.

UNITIV | ENERGY EFFICIENCY 9 |o]o]o

Electrical system: Electricity billing Electrical load management andhximum demand contrelPower factor improvemer,
and its benefit Selection and location of capaciterBerformance assessment of PF capacitors, distribution and trans
losses. Electric motors: TypesLosses in induction motors Motor efficiency - Factors affecting motor performanee
Rewinding and motor replacement issu&nergy saving opportunities with energy efficient motors.

UNITV | ENERGY EFFICIENT TECHNOLOGIES 9 Jo]o]o

Maximum demand controllers Automatic power factocontrollers- Energy efficient motor$ Soft starters with energ
saver- Variable speed drives Energy efficient transformers Electronic ballast Occupancy sensorsEnergy efficient
lighting controls- Energy saving potential of each technology.

Total (45 L+ 0 T) = 45 Periods

Text Books:

1. |Sonal Desai, Handbook of Energy Audito, McgQC

fi
2, |Tripathy, S. C, AUtilization of Electrical E
3. Hossam A Gabbar, AEnér gyt €an s er-leEEPies tiNevnkersey, 20/

Reference Books:

1. | General Aspects of Energy Management and Energy Audit, Bureau of Energy Efficiency, New
2015.

2, | Energy Efficiency in Electrical Utilities, Bureau of Enerfgificiency, New Delhi, 2015.
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Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oombés Taxol

Mapped

co1 Identify the present energy scenario and future energy strategy. L1: Understanding
COo2 Recognize the variodsrms of energy. L1: Understanding
Cos3 Interpret energy management methods and energy auditing. L3: Applying

CO4 Familiar in energy efficiency of electrical systems. L4: Analysing
CO5 Familiar with the advanced energy efficiéathnologies. L4: Analysing

COURSE ARTICULATION MATRIX

COs/| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PS |PS|PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | 02 | O3
co1 1 2 3 2 2 3 1 2 2 1
CO2 1 2 2 2 2 3 1 2 2 1
Co3 2 2 2 3 2 3 1 1 3 1
CoO4 2 3 2 2 3 3 1 3 3 1
CO5 2 2 3 1 2 3 1 3 2 1
Avg | 16 | 22 | 24 2 2.2 - 3 - - - - 1 22 124 1

3/2/1-indicates strength of correlation-(8igh, 22Medium,  Low)
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22EEMO09 ‘ SMPS AND UPS SEMESTER

PREREQUISITES CATEGORY PE Credit 3

L T P | TH
3 0 0 3

Power Electronics Hours/Week

Course Obijectives:

1. | To impart knowledge about modern power electronic converters and their applications in power utility.

2. | To impart knowledge about Resonant converters and UPS.

UNIT | DC-DC CONVERTERS | 9 [o]o0o]| 9

Introduction to SMPS Nortisolated DCGDC converters: Cuk, SEPIC topologies,s@urce convertei Zeta converter
Analysis and state space modelingConcept of volksecond and charge balaricéligh gain inputparallel outputseries DE
DC converter.

UNITII | SWITCHED MODE POWER CONVERTERS | 9 [oJo] 9

Isolated DGDC converters: Analysis and state space modelling of fly back, Forward, Push pull, Luo, Half bridge
bridge converterscontrol circuits and PWM techniquésidirectional DGDC converters.

UNIT Il | RESONANT CONVERTERS | 9 oo 9

Introduction classification basic conceptsResonant switchLoad Resonant converteidVS , Clamped voltage topologie
DC link inverters with Zero Voltage Switchineries and parall&@esonant inverterd/oltage control.

UNITIV | DC-AC CONVERTERS (9 Jo Jo |9

Introductioni Multilevel concepti Types of multilevel inverters Diode-clamped MLIT Flying capacitors MLl Cascadeq
MLI 7 Cascaded MLI Applicationsi Switching device currents DC link capacitor voltage balancingFeatures of MLIi
Comparisons of MLI.

UNITV | POWER CONDITIONERS, UPS, AND FILTERS 9 Jo |o |9

Introduction Power line disturbance®ower conditioner§ UPS: offline UPS, Online UPS, ApplicatioiisFilters: Voltage
filters, Seriegparallel resonant filters, filter without serieapacitors, filter for PWM VSI, current filter, DC filtetsDesign of
inductor and transformer for power electronic applicatio8glection of capacitors.

Total (45L+0T)= 45 Periods

Text Books:

1. Simon Ang, AlPayweaSwdrtoc hOlnigv aCoonverterso, Third Edit

2. M.H. Rashidi Power Electronics handbook, Elsevier Publication, 2001.

Reference Books:

Ned Mohan, Tore. M. Undel and, Wi | | i amApPp|Riodatiinesn s™f

= Edition, John Wiley and Sons, 2006.

2. M. H. Rashi d, fiPower El ect r on iYEditorg PHI, lewiDells, 200l e vi c e

E-References:

1. NPTEL Course: Power Electronics, 8.

2. www.cdeep.iitb.ac.in. (Electrical Engineering)
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Course Outcomes:

Bl oomo6s

Upon compleuon of this course, the students will be able to: Mapped
co1 Analyzethe state space model for DMC converters. L4: Analyzing
CcO2 Acquire knowledge on switched mode power converters. L2: Understanding
CO3 Outline the PWM techniques for BEC converters. L1: Remembering
Co4 Discu_ss about m_qdern powalectronic converters and its applications in L2: Understanding
electric power utility.
CO5 Identify the filters and UPS. L2: Understanding

COURSE ARTICULATION MATRIX

COs/| PO| PO| PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS| PS
POs | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2 | O3
Co1 2 1 2 2 2 2 2 1
CO2 1 1 3 2 1 2 3 3 2
CO3 2 2 2 3 1 1 2 2 1
CO4 2 1 1 2 1 2 2 3 2
CO5 1 1 2 1 1 1 2 2 1

Avg. 16 | 1.2 2 2 - - 1 - - - - 16 | 22 | 24 | 14

3/2/1-indicates strength of correlation-(igh, 22Medium, * Low)
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22EEM10 ‘ UTILIZATION OF ELECTRICAL ENERGY SEMESTER

PREREQUISITES CATEGORY PE Credit 3

L T P | TH
3 0 0 3

Electrical Machines, Power System, and Power Electronics Hours/Week

Course Obijectives:

To understand theconomics of powegenerationtariff andenergy conservation methods.

To impart knowledge on principle and designllofmination systems.

To analyze the performance and different methods of electric heating and electric welding.

To impart knowledge on electric traction systems and their performance.

SR

.| To understanelectric drives for varioumdustrial applications.

UNIT | INTRODUCTION (9 Jo Jo |9

Economics of generatiagndefinitionsi load duration curvé number and size of generator ufiit€ost of electrical energy
tariff 1 availability based Tariff (ABT) 1 Battery Energy storage system (BESB)equency based energy measureme
need for electrical energy conservatiomethods. Introduction to energy audit

UNITIl | ILLUMINATION 9 o Jo |9

Introductionnature of radiation definitioni laws of illuminationi luminous efficacyphotometryi lighting calculations
design of illumination systems for residential, commercial, street lighting and sports igtyped of lampg incandescen
lamp- mercury vapourt fluorescent lamgenergy efficiency lamps types of lighting schemédsrequirements of good lighting

UNIT Il | HEATING AND WELDING 9 Jo |o |9

Introduction classification of methods of heatifigrequirements of a good heatingateriali design of heating elemeiit
temperature control of resistance furndcelectric arc furnacéinduction heating dielectric heating electric weldingi
resistance welding electric arc weldingelectrical properties of ar@pplications of electric arc welding.

UNIT IV | ELECTRIC TRACTION (9 Jo Jo |9

Introductioni requirements of an ideal traction systérsupply systems$ train movementmechanism of train movement
traction motors and contrdkpeed control of three phase inductimantor multiple unit controli brakingi recent trends in
electric traction.

UNITV | DRIVES AND THEIR INDUSTRIAL APPLICATIONS 9 o Jo |9

Electric drivei advantages of electric drivedividual drive and group drivéfactors affecting selection afiotori types of
loadsi steady statétransient characteristiésize of motor load equalizatiofi industrial application$ modern methods g
speed control of D.C drivedynamic braking using thyristoregenerative braking using thyristors.

Total (45L+0T)= 45 Periods

Text Books:

C. L. Wadhwa, fiGenerati on, Distribution and Ut |l
1.

2003.
2. Eric Openshaw Taylor AUt i | i sation of Electric Energybo, Eng
3. J.B. Gupt a, AUtilization of Electric Power and E
Reference Books:

G. C. Gar g, S. K. Gridhar &S. M. Dhir, AA Course in Ut
1.

2003.
2. H. Partab, iArt and Science of Utilization of El
E-References:
1. www.onlinecourses.nptel.ac.in
2. | www.classcentral.com
3. | www.mooclist.com
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Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomo6s

Mapped

Understand theconomics of powegenerationtariff andenergy conservation

co1 methods. L2: Understanding

cO2 Interpret the Concgpt beh|.nd |.Ilum|nat|0n and design a suitable illumination L3: Applying
system for a specific application.

co3 Deggn and choose an appropnat_e heating method for specific application L4: Analyzing
gain knowledge abowectric welding system.

CO4 Explain the concepts and recent trends of traction system. L4: Analyzing

CO5 Discuss the concepts of electric drives and their characteristics. L2: Understanding

COURSE ARTICULATION MATRIX

COs/| PO| PO| PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS|PS
POs 1 2 3 4 5 6 7 8 9 10 11 12 | O1 | 02 | O3
Cco1 3 1 1 1 1 2 1 2 2 1 1 1 2 2 3
CcOo2 2 3 2 3 1 1 2 1 1 1 3 3 2
CO3 3 3 1 3 1 1 2 1 2 2 3
CO4 1 2 2 3 3 1 2 1 2 3 2
CO5 3 1 1 2 1 1 2 1 1 1 2 2 3
CO6 1 3 3 3 3 1 2 2 1 3 3 2
Avg 217 | 217|167 25 | 167 | 1.17| 1.83| 1.33| 15 1 1 1 233 25 | 25

3/2/1-indicates strength of correlation-(igh, 22Medium, * Low)
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29MEMOL ENGINEERING THERMODYNAMICS
(Use of standard thermodynamic tables, Mollier diagram are permitted
PRE-REQUISITE: CATEGORY | PE | Credit 3
L | T|P|TH
Hours/Week
3 0|0 3

Course Objectives:

1. To impart the knowledge on concepts of zeroth and first law of thermodynamics.

To make the learners to understand the third law of thermodynamics and analyzaridhe work and heg

2. interactions in closed and open systems.

3. To teach properties of pure substance.

4. To impart knowledge on the concepts of steam power cycle.

5. To derive thermodynamic relations for ideal and real gases.

UNIT | BASIC CONCEPT AND FIRST LAW 91009

Role of Thermodynamics in Engineering and Scienégplications of Thermodynamics. Basic conceptsoncept of
continuum, macroscopic approach, thermodynamic systems, Property, state, path and pmeesséstic process
Thermodynamic equilibrium, Displacement workyRliagram. Zeroth law of thermodynamicsoncept of temperatur
and heat. First law of thermodynamicspplication to closed and open systems, steady flow processes with refer
various thermal equipment.

UNIT 11 SECOND LAW AND ENTROPY 9/0(0|9

Heat enginé Refrigeratori Heat Pump, Second law of thermodynaniidgée | vi nds and CEmivaknce
of these statements their corollaries. Reversibility aneversibility. Carnot cycle, reversed Carnot cycle. Clau
inequality, Concept of entropy, principle of increase of entropy diagram, Ids equations, Entropy.

UNIT I PROPERTIES OF PURE SUBSTANCES 91009

Steam- formation and itshermodynamic propertiesp-v, p-T, T-v, T-s, hts diagrams. PVT surface. Determination
dryness fraction. Calculation of work done and heat transfer infloanand flow processes using Steam Table
Mollier Chart.

UNIT IV STEAM POWER CYCLE 9/0(0|9

Basic Rankine cycle, -§ & h-s diagrams- Performance Improvement Reheat cycle, regenerative cycle and t
combination cycles.

UNIT V IDEAL AND REAL GASES AND THERMO DYNAMIC RELATIONS 91009

Properties of ideal and real gases, equation of st
states, Principle of corresponding states, reduced properties and compressibility chart. Exact differentials,
relations, Specific heat equations, Tds, relations, Clausius Clapeyron equations and Joule Thomson Coefficient.

Total (45L)= 45 Periods

Text Books:
1. Nag. P.K, AEngineeri ng TFHileNembDahy208/mi cs o, Tata M
2 Sonntag, R.E., Borgnakke, C., andn Wylen, G.J., Fundamentals of Thermodynamics, 6th ed., John \
2003.
Arora C. P, ATher modynamicso, Tata McGraw Hill,
4. Venwylenand Sontag, AClIlassical Thermodynamicsodo, Wi

Reference Books:

1. Cengel , @ Th-eAnmaddygn annreieccss ng Approacho, 3rd Editi

2. Merala C , Pot her, Craig W and Somerton, ATher mody,
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McGrawHill, New Delhi, 2004.

COURSE OUTCOMES: Bloom
Upon completion of this course, the students will be able to: T&’;‘;”p%rgy
CO1 | Understand theoncepts of zeroth, first and second law of thermodynamics. Remember
CO2 | Analyze the various work and heat interactions for different types of processes for clos Evaluate
open systems
CO3 | Evaluate the different properties of pure substances using steam tables and Mollier chart Evaluate
CO4 | Analyze the performance of steam power cycle. Analyze
CO5 | Derive thermodynamic relations for ideal and real gases. Analyze
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3|PO4|PO5/PO6{PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
CO1 3 3 2 2 1 1 3 1 1
CO2 3 3 2 2 1 1 3 1 1
COo3 3 3 3 2 1 1 1 3 1 1
CO4 2 3 2 2 1 1 1 3 1 1
CO5 3 3 2 2 1 1 3 1 1
Avg | 28| 3 |22] 2 101 1 3 1 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO02 FLUID MECHANICS AND MACHINERY

PRE-REQUISITE: CATEGORY PE | Credit 3
1.Engineering Physics L T|P| TH
2.Engineering Chemistry Hours/Week 3 1o0lo 3
3.Engineering Mathematics

Course Objectives:

1. To understand the basic concepts and properties of fluids.

2. To analyze the kinematic and dynamic concepts of fluid flow.

3. To understand the various incompressible fluid flow through pipes and between parallel plates.

4. To apply the principles of fluid mechanics to design and operation of hydraulic turbines.

5. To apply the principles of fluid mechanics to design and operation of hydraulic pumps.
UNIT | INTRODUCTION AND FLUID STATICS 9 |0]0]|9

Basic concepts and units of measurement of physical quantiassification of fluids- Properties of fluids density,
relative density, vapour pressure, surface tension, Capillarity and viscosity. Fluid $tatiosstatic pressure, buoyan
and Archimedesd principle.

UNIT Il FLUID KINEMATICS AND DYNAMICS 9 10/0]9

Classification of fluid flow- system and control volume Lagrangianand Eulerian description for fluid flow flow
patterns streamline, pathline, streakline and timeline. Velocity potential function and Stream funatmmtinuity

equation and its applications. Fluid dynamic8 er noul | i 6 s equation and i tis
Buckinghamodés theor em, di meawsandonodels. homogeneity, sim
UNIT 1 FLOW THROUGH PIPES AND PLATES 9 10|09

Incompressible fluid flowLaminar flowr HagenPoiseuille equation, shear stress, pressure gragbéationship- flow
through pipes and flow between parallel plates. Turbulent fldiiew through pipes, friction factors in turbulent flow|
total energy line, hydraulic gradient line, flow through pipes in series and paMelo dy 6 s f r i ct i on
transmissiorBoundary layer flows Boundary layer thickness, momentum thickness, energy thickmeswary layer
separation.

UNIT IV HYDRAULIC TURBINES 9 |0]0]|9

Hydraulic turbines classificatieimmpulse and reaction turbin&§orking Principle, work donefficiency and performanc
curves for Pelton, Francis and Kaplan turbines (Only descripti@mparison between impulse and reaction turb
specific speed degree of reactiainaft tubes.

UNIT V HYDRAULIC PUMPS 9 |0]0]|9

Classification of hydraulic pumpsCentrifugal pumps- working principle, specific speed, performance curves
priming(Only descriptive) Reciprocating pumps classification, working principle, indicator diagram, air vessels
performance curves. Cavitation in pumps (Only descriptiVidrking principles of gear and vane pumps.

Total (45L)= 45 Periods

Text Books:

1 Bansal, R. K., AA Textbook of Fluid Mechanics a
2010.

2. Rajput, R.K., AA Textbook of Fluid Mechanics ar

3. Subramanya. K., fAFluid Mechanics and Hydraulic

Reference Books:

1. White, M@dhanidcs, 8 EdOo, Mc Gr aw Hi | | I ndia, 2017

2. Munson, Young and Okiishi, fAFundamentals of FI

3. Yunuscengel, John. M. ci mbal a, AFluid Mechanics
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Som, S. K, Bi swas. G and SumanChakraborty, Al nt

4 McGraw Hill India, 2011.
5 Dr. P. N. Modi , Dr. S. M. Set h, AiHydraulics and FIl ui
' house, 2018.

E-References:

1. NPTEL courses: http://nptel.itm.ac.in/courses.plyeb and video sources on fluid mechanics.
COURSE OUTCOMES: Bl oomad
Upon completion of the course, the students will be able to: Mappedy
CO1 | Understand the basic concepts anoperties of fluids. Remember
CO2 | Analyze the kinematic and dynamic concepts of fluid flow. Analyze
CO3 | Understand the various incompressible fluid flow through pipes and between parallel plf Understand
CO4 | Apply the principles of fluidnechanics to design and operation of hydraulic turbines. Apply
CO5 | Apply the principles of fluid mechanics to design and operation of hydraulic pumps. Apply

COURSE ARTICULATION MATRIX

COs/POs|PO1{PO2|PO3|PO4|PO5/PO6|PO7| PO8 [PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
Co1 3 1 1 2 1 2 2 1
CO2 3] 3 1 2 2 2 1
COo3 2| 3 2 2 1 2 2 1
CO4 3|3 3 2 |1 2 1 2 2 1
CO5 3|3 3 2 |1 2 1 2 2 1
Avg 28| 26| 2 2 [125] 2 |13 1 2 2 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO03 MANUFACTURING PROCESSES
PRE-REQUISITE: CATEGORY | PE | Credit 3
1. Basic science, Engineering mathematics, Engineering Physics L TIp| TH
2. Engineering Materials Hours/Week
3100 3

Course Obijectives:

To make the students familiarize with various manufacturing processes and fabrication techniques of m

L design of casting.

To develop design concepts of various manufacturing processes.

Gain knowledge to select appropriate manufacturing processes for various parts.

2
3
4. | To develop an entrepreneur skill among the students.
5

To evaluate and select plastic deformation processes for various parts.

UNIT | CASTING 910(09

Concepts of Manufacturing ProcesSand castingPatternsi Design of Pattern, mould and coregmting and risering
design, solidification time calculationMoulding machines Core making. Special moulding processgs0O2 moulding;
shell moulding, investment moulding, pressure die casting, centrifugal casting, casting defects.

UNIT 11 WELDING 910|009

Classification of welding processes. Principles of @xgtylene gas welding. Metal arc welding, resistance wel
submerged arc welding, tungsten inert gas welding, metal inert gas welding, plasma arc welding, thermit welding
beam welding, laser beam welding, defects in welding, Soldering and Brazing, Adhesive Bonding.

UNIT 1 METAL FORMING 10| 0|0 10

Metallurgical aspects of metdbrming, slip, twinning mechanics of plastic deformation, load estimation of

deformation processes, Hot working and cold working of metals, Forging prodespes, closed and impression ¢
forging i forging operations. Rolling of metélsTypes of Rolling milli Flat strip rollingi shape rolling operationis

Defects in rolled parts. Principle of rod and wire drawinbube drawing Principles of Extrusioii Types.

UNIT IV SHAPING OF PLASTICS 810|038

Types of plastics Characteristics of the forming and shaping proce$sé&soulding of Thermoplastic§ Working
principles and typical applications efinjection mouldingi Plunger and screw machineBlow mouldingi Rotational
mouldingi Film blowing i Extrusion- Typical industrial application$ Thermoformingi Processing of Thermoseis
Working principles and typical application€ompression moulding Transfer moulding.

UNIT V SHEET METAL FORMING AND POWDER METALLURGY 910|009

Formability of Sheet Metal, load estimation of sheet metal proce&msaring, Deep drawing, Bending operatiagpes
of presses used, Super Plastic forming; Introduction to Powder Metalllrggcipal steps involved sintering and
compacting techniques, Advantages, limitations and applications of powder metallurgy.

Total (45L) = 45 Periods

Text Books:
1 HajraChoudhury, "Elements of Workshop Technology", Vol. | and I, Media Promoters and Publishers Py
' Mumbai, 2005.
> NagendraParashar B.S. and Mittal R.K., "Elements of Manufacturing Processes", R{afitimelndia Private

Limited, 2007.

Reference Books:

Serope Kalpajian, Steven R.SchmitManufacturing Processes for Engineering Materials", 4/e, Peq

L Education, Inc. 2007.

2. Jain. R.K., and S.C. Gupta, "Production Technology", 16th Edition, Khanna Publishers, 2001.

"H.M.T. "Production Technology Handbook", Tata McGrawill, 2000.

4, Roy. A. Linberg, "Process and Materials of Manufacture”, PHI, 2000.
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5. Mikell P. Groover, Fundamentals of Modern Manufacturing: Materials, Processes, and Systems.
E-References:
1. https://fdocuments.in/document/productitathnology55844cac00bfc.html?page=40
COURSE OUTCOMES: Bl 00mg
Upon completion of the course, the students will be able to: Tﬁﬂ);%r;%rgy
co1 3§§gcgfvg1r?o Lj)spgree;gggailnfs:;%zs. of various casting processes, design gate and 1 Understand
CO2 | Explain various metal joining processes and compare them. Understand
co3 g;gvir;;ir(i)znes.several types of metatming processes and select suitable method for diffg Analyze
CO4 | Analyze various manufacturing methods for plastics and their needs in industry. Analyze
CO5 Eoev?/gr;k:i]\é?gl?uursé;heet metal forming processes, load estimation calculation and pring Understand
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3|PO4|PO5/PO6{PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
Cco1 2 1 2 1 1 1 2 1
CO2 2 1 2 1 1 1 1 1 2 1
CO3 1 1 1 1 1 1 1 1
CO4 1 1 1 1 1 1 1 1
CO5 1 1 1 1 1
Avg 15| 1 |15 1 1 1 1 1 1 1.5 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO04 MATERIALS ENGINEERING

PRE-REQUISITE: CATEGORY | PE | Credit 3
1. Engineering Physics L T P | TH
2.  Engineering Chemistry Hours/Week 3 o 1ol 3

Course Objectives:

To impart concept on reactions, treatment, microstructure and mechanical behavior of engineering mal

L different temperature.

2. To learn basic principles in metallurgy and materials engineering.

3. To identity and select suitable engineering materials based on their applications.

UNIT | PHASE DIAGRAMS 9 0 (0|9

Crystal structures, Phases, solid solution types)pounds, HumeRot hery rul es; Gi bbés pha
systemsi Eutectic, Eutectoid, Peritectic systems. Lever rule, Equilibrium andeqaiiibrium cooling, FeC Equilibrium
diagram- effects of alloying elemenisFerrite and Austenite Stabilizers, TTT and CCT diagrams.

UNIT Il HEAT TREATMENT 9 0 019

Definition i Full annealing, stress relief, recrystallisation and spheroidiamgmalizing, hardening and Tempering of ste
Isothermal transformation diagrarmsooling curves superimposed on |.T. diagram CQfardenability, Jominy end queng
testi Austempering, martemperirigcase hardening, carburising, nitriding, cyaniding, carikdding i Flame and Inductior
hardening. Heat treatment of néerrous alloys- precipitation hardening. Heat treatment of HSS tools, gears, spring
gauges.

UNIT 1 FERROUS AND NON FERROUS METALS 9 0 0|9

Plain carbon steels Tool steelss maraging steels HSLA steels .Stainless steeferritic and Austenitic, martensitic, duplg
and precipitation hardened stainless steels. Types of Cast Boag cast iron, white cast iron, malleable cast iron, S.G.I
Copper alloyg Brass, Bronze and Cupronickel, Aluminium alloys, Bearing alloys.

UNIT IV MECHANICAL PROPERTIES AND TESTING 9 0 0|9

Mechanical properties of engineering materialdechanisms of plastic deformation, slip and twinnin@reep,Fatigue and
Fracture- Types of fracturé Testing of materials tension, compression and shear loafftigue and creep testshardnessg
and its effect$ testing for hardness (Brinell, Vickers and Rockwelinpact test 1zod and Charpy.

UNIT V NON DESTRUCTIVE TESTING AND SURFACE ENGINEERING 9 0 019

Non Destructive Testing: Basic principlesTesting method- Radiographic testing, Ultrasonic testing, Magnetic Part
Inspection and Liquid Penetrant Inspections. Introduction to suefagmeering Definition, diffusion techniques, depositig
methods, high and low energy beam methods, surface engineering charts, elastic contact mechanics.

Total (45L) = 45 Periods

Text Books:

1. Kennet h G. Budi nski and Michael K. Bui nski, i En (
2. Raghavan, V, fAMaterials Science and Engineering
3. Aswani . K. G, AA Text Book of Material Scienceo,
4, Khanna O.P., AA Text Book of Materials Science 4§

Reference Books:

1. Wil |l i am. D. Call sber, ifiMateri al Science and Engif

2. Sydney. H. Avner, #Alntroduction to Physical Metal!l
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COURSE OUTCOMES: Bl oomg

. . Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Understand the formation of materials and tl&ssification based on atomic structure. Understand
CO2 | Understand the principles of various heat treatment processes in fabrication industry. Understand

Describe properties, applications and types of various ferrous anfiémons metals used if Understand

cos3 fabrication industry
CO4 | Describe various types of failure and select methods for destructive testing Understand
CO5 | Select methods for non destructive testing Evaluate

COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2|PO3|PO4|PO5 PO6|PO7| PO8 [PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
Co1 1 1 2 2 1 1 1 2 3 1
CO2 1 2 1 1 2 1 2 3 1
COo3 1 1 1 1 1 3 2 1
CoO4 2 2 1|1 1 1 2 3 1
CO5 2 2 2|1 1 2 2 1
Avg 1 |115(18|14|10|13| 1 2.2 2.6 1.0

3/2/17 indicatesstrength of correlation (37 High, 2- Medium, 1- Low)
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22MEMO05 KINEMATICS OF MACHINERY
PRE-REQUISITE: CATEGORY | PE | Credit 3
1. Engineering graphics. 2.Engineering Mechanics L T|P| TH
Hours/Week
3 0|0 3
CourseObjectives:

1. To understand the basic components and layout of linkages in the assembly of a system/ machine.

To understand the principles in analyzing the assembly with respect to the displacement, velocity, and ac

2. at any point in dink of a mechanism.

3. To understand basics of cam profile and its displacement.

4. To understand the basic concepts of toothed gearing and kinematics of gear trains.

5. lllustrate the effects of friction drives in transmission system.

UNIT | BASICS OF MECHANISMS 910(0/9

Classification of mechanism®8asic kinematic concepts and definitieri3egree of freedom, mobilityGr a s Hawvf
Kinematic inversions of four bar chain and sli¢eank chains Limit positionsMechanical advantage Transmission
angle Description of some common mechanisi@siick return mechanism, straiglinie generators.

UNIT Il KINEMATIC ANALYSIS 910(0/9

Displacement, velocity and acceleration analysis of simple mechanisms, graphical velocity analysis using instg
centres- kinematic analysis of simple mechanisngidercrank mechanism dynamics Coincident poin®oriolis
component of acceleration introduction to linkage synthesis three Position graphical synthesis for motion
generation.

UNIT 1 KINEMATICS OF CAM 9(0]0|9

Classification of cams and follower§erminology and definitionsDisplacement diagramdJniform velocity, parabolic,
simple harmonic and cycloidal motiorderivatives of follower motionsspecified contour cams circular and tangent ca
pressure angle and undercutting, sizing of cams, graphical method for cam profile design.

UNIT IV GEARS AND GEAR TRAINS 910(0/9

Involute and cycloidal gear profiles, gear parameters, fundamental law of gearing and conjugate action, spur ge
ratio and interference / undercuttiftelical, bevel, worm, rack & pinion gears, epicyclic and regular gear train kinemé

UNIT V FRICTION IN MACHINE ELEMENTS 910(0/9

Surface contactssliding and rolling friction friction drives friction in screw thread$ bearings and lubricatierfriction
Clutches belt and rope drives.

Total (45L) = 45 Periods

Text Books:

1. Rattan S.S, fAiTheory of Machineso, Tata McGraw H

2. Ghosh, A and Mallick, A.K, @iTh-&\VestBvt btd., NeeDelhiald88.s m

Reference Books:

1. ThomaBevan, fiTheory of Machinesodo, CBS Publishers

2. Rao J.S and Dukkipati R. V, 0 MBastbrmbtdi, Nemv Dellm, 1992Ma ¢ h i
3. Erdman AG and Sandor G N, AMechanism Design, An
4. Ambekar A. G, AMechanism and Machine Theoryo Pre
5. John Hannah and Stephens R C, iMechani sms of Ma

E-References:
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1. https://archive.nptel.ac.in/courses/112/104/112104121/

2. https://nptel.ac.in/courses/112106270

3. http://velhightech.com/Documents/ME8492 Kinematics of Machinery.pdf

COURSE OUTCOMES: Bl oomd
Upon completion of the course, the students will be able to: Ta;znp%gy
CO1 | Demonstrate and understand the concepts of various mechanisms and pairs. Apply
CO2 | Analyze the velocity and acceleration of simple mechanisms. Analyze
CO3 | Construct the cam profile for various motion. Create
CO4 | Solveproblems on gears and gear trains. Evaluate
CO5 | Evaluate the friction in transmission system Evaluate
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3PO4|PO5/PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
Cco1 3 2 2 1 3 1
CO2 3 2 2 1 3 1
COo3 3 2 2 1 3 1
CO4 3 2 2 1 3 1
CO5 3 2 2 1 3 1
Avg 3 2 2 1 3 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO06 HYDRAULICS AND PNEUMATICS

PRE-REQUISITE: CATEGORY | PE | Credit 3
T|P| TH

Hours/Week
0|0 3

Course Objectives:

1. | To enable the students understand the basics of hydraulics and pneumatics

Applying the working principles of hydraulic actuators and cortomhponents.

Designing and develop hydraulic circuits and systems.

Applying the working principles of pneumatic power system and its components.

alr|e N

Solving problems and troubles in fluid power systems.

UNIT | FLUID POWER PRINICIPLES AND HYDRAULIC PUMPS 910109

Introduction to Fluid power Advantages and ApplicatiorisFluid power systems Types of fluids- Properties of fluidg
and selectiori Basics of Hydraulic§ P a s ¢ a | 6 PRrinciblesvef flow- Friction lossi Work, Power and Torque
Problems, Sources of Hydraulic power; Pumping TheorlPump Classificatiori Construction, Working, Desigr|
Advantages, Disadvantages, Performance, Selection criteria of pufp®&d and Variable displacement punipg
Problems.

UNIT Il HYDRAULIC ACTUATORS AND CONTROL COMPONENTS 910109

Hydraulic Actuators: Cylinders Types and construction, Application, Hydraulic cushionirig Rotary actuators
Hydraulic motors- Control Components : Direction Control, Flow control and pressamrol valvesi Types,
Construction and OperatidnAccessories; Reservoirs, Pressure Swit¢éhEgtersi types and selectionApplicationsi
Fluid Power ANSI Symbold Problems.

UNIT 1 HYDRAULIC CIRCUITS AND SYSTEMS 91009

Accumulators, Intensifiers, Industrial hydraulic circuitsRegenerative, Pump Unloading, DoubldPump, Pressur
Intensifier, Airover oil, Sequence, Reciprocation, Synchronization, F&hafe, Speed Control, Deceleration circu
Sizing of hydraulic systems, Hydrostatic transmission, Electro hydraulic cifcusisrvo and Proportional valvés
Applications- Mechanical, hydraulic servo systems.

UNIT IV PNEUMATIC AND ELECTRO PNEUMATIC SYSTEMS 910109

Properties of aiii Air preparation andlistributioni Filters, Regulator, Lubricator, Muffler, Air control Valves, Qui
Exhaust Valves, Pneumatic actuators, Design of Pneumatic cifcalassification- single cylinder and multi cylinde
circuits- Cascade methadIntegration of fringe circuits, Electro Pneumatic SysieBElements Ladder diagrani timer
circuits problems, Introduction to fluidics and pneumatic logic circuits.

UNIT V DESIGN OF FLUID POWER CIRCUITS AND TROUBLESHOOTING 910|109

Servo systems, Hydro mechanical sesystems, electro hydraulic servo systems and proportional Valves, Introduc
electro hydraulic pneumatic logic circuits, ladder diagrams, PLC applications in fluid power control. Fluid power
failure and troubleshooting. Design of Pneumatic circuits for metal working, handling, clamping counter and timer
i Low cost Automatiori Hydraulic and Pneumatic power packs. Case studies: A simple sequence, synchronize
using hydraulic and pneumatics components.

Total (45L) = 45 Periods

Text Books:

1. Manjumdar S. R, AO0Oil Hy decambérk00X 6, Tata McGr aw

2. Ant hony Esposito, AFluid Power with Application

Reference Books:

1. Andrew Parr, i Hy d r a u PublicatiansiHbus®, 20831 mat i cs o0, Jaico

2. Bolton W. APneumatic and-Hdngmannal®97i ¢ syst emo, But
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Majumdar S. R., fPmieumiaglies syrsd emai nt enanceodo, Ta

4, Shanmugasundaram. K, AHydraulic and Pneumatic co

Srinivasan. R. AHydraulic and Pneumatic Control s

E-References:

1. http://www.fluidpowerjournal.com

2. http://14.139.160.15/courses/112102011/2

3. https://www.nfpa.com/home.htm

COURSE OUTCOMES: Bl oomg
. : . Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Select the components as per the application Evaluate
CO2 | Apply the working principles of hydraulic actuators and control components. Apply
CO3 | Design and develop hydraulic circuits and systems. Create
CO4 | Apply the working principles of pneumatic power system and its components. Apply
CO5 | Solve problems and troubles in fluid power systems. Evaluate

COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2|PO3|PO4|PO5 PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2 |PSO3
Co1 2 1 1 1 1 1
CO2 2 2 1 1 1 1
COo3 1 2 3 1 1 2 1
CO4 1 1 3 2 2 2 1 1
CO5 1 1 2 1 1 1
Avg 125 14| 22| 15| 2 1 1.2 1.2 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO7 DESIGN OF MACHINE ELEMENTS

PRE-REQUISITE: CATEGORY PE | Credit 3
1. Student should study engineering mechanics. L T|P| TH
2. Student should study kinematic of machinery. Hours/Week 3 ol o 3

Course Objectives:

1. | Understanding of background in mechanics of materials and design of machine components.

An understanding of the origins, nature and applicability of empirical design principles, based on

2. ! X
considerations

An understanding the designsifafts and couplings.

4. | Familiarize the design of energy storing elements and engine components.

An appreciation of the relationships between component level design and overall machine system de
performance

STEADY STRESSES AND VARIABLE STRESSES IN MACHINE

MEMBERS 910109

UNIT |

Introduction to the design proceis$roduct development cyeléactors influencing machine design, selection of mate
based on mechanical propertieBreferred numbersDirect, Bending and Torsional stressmpact and shock loadinig
Calculation of principle stresses for various load combinations, eccentric Idadhiagtor of safetytheories of failurg
stress concentratidndesign for variable loading Soderberg, Goodman and Gerber relations .

UNIT Il DESIGN OF SHAFTS AND COUPLINGS 91009

Design of solid and hollow shafts based on strength, rigidity and critical $peesign of keys and key way®esign of
rigid and flexible couplings.

DESIGN OF THREADED FASTENERS, RIVETED AND WELDED

JOINTS 9101019

UNIT 1

Threaded fastenerdDesign of bolted joints including eccentric loadinpesign of riveted and welded joints for press
vessels and structuretheory of bonded joints.

DESIGN OF ENERGY STORING ELEMENTS AND ENGINE
UNIT IV COMPONENTS 910109

Various types of springs, optimization of helical springgbber springs Flywheels considering stresses in rims and a
for engines and punching machin&€onnecting rods and crank shafts.

UNIT V DESIGN OF BEARINGS 9101]0/9

Sliding contact and rolling contact bearingdydrodynamic journal bearings, Sommerfeld Numb8election of Rolling
Contact bearings.

Total (45L) = 45 Periods

Text Books:

1. Bhandari V.B, fiDesign of Machi n220El ementso, Tat

2. Md. Jal aludeen. S, AA text book of Machine Design

Reference Books:

1. Shigley, J.E. and Mischke, C.R., Mechanical Engineering Design, Fifth Edition, Me@itbhuternational; 1989.

Deutschman, DMichels, W.J. and Wilson, C.E., Machine Design Theory and Practice, Macmillan, 1992.

2
3. Juvinal, R.C., Fundamentals of Machine Component Design, John Wiley, 1994.
4 PSG Tech, ADesi gn D aPrirgersHimhtore, 2009 |, M/ s. DPV

E-References:

1. https://nptel.ac.in/courses/112105124
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https://nptel.ac.in/courses/112105124

Design of Machine Elements/. B. Bhandari Google Books

3. A Textbook of Machine Design by R.S.Khurmi And J.K.Gupta [tortuka] 1490186411865.pdf | DocDroid
COURSE OUTCOMES: Bl oom
On completion of the course the student will be able to T&);onomy

pped
CO1 | Understand the influence of steady and variable stresses in machine component design. Understand
CO2 | Apply the concepts of design to shafts, keys emaplings. Apply
CO3 | Familiarize the design of temporary and permanent joints. Understand
CO4 | Design the various energy storing elements and engine components. Analyse
CO5 | Familiarize the design of various types of bearings. Understand
COURSE ARTICULATION MATRIX
COs/POs|PO1{PO2|PO3|PO4|PO5|PO6{PO7| PO8|PO9| PO10| PO11|PO12| PSO1 | PSO2| PSO3
Co1 2 2 1 2 1 1 1 3 2 1
CO2 2 2 1 2 1 1 1 3 2 1
CO3 2 2 1 2 1 1 1 3 2 1
CO4 2 2 1 2 1 1 1 3 2 1
CO5 2 2 1 2 1 1 1 3 2 1
Avg 20120 10| 20 10| 1.0 1.0 3.0 2.0 1.0

3/2/17 indicates strength of correlation (31 High, 2- Medium, 1- Low)
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https://books.google.co.in/books?id=M1y4_cfXy0AC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://www.docdroid.net/mtP9Dge/a-textbook-of-machine-design-by-rskhurmi-and-jkgupta-tortuka-1490186411865-pdf

22MEMO08 HEAT AND MASS TRANSFER

PREREQUISITES CATEGORY | PE | Credit | 3

1.The laws and basic conceptdioérmodynamics L T |P |TH
. . . Hours/Week

2. The concept of energy transfers and their conversion principles 3 ol o 3

COURSE OBJECTIVES

1. Understanding the science behind conduction heat transfer and its applications.

Differentiating the concepts ébrced and natural convection heat transfer.

Describing the laws and concepts of radiation heat transfer.

2
3
4, Understanding phase change processes and analyzing heat exchangers.
5

Studying the concept of mass transfer process and its modes.

UNIT - CONDUCTION HEAT TRANSFER 910|079

General Differential equationh Cartesian(derivation of General Differential Equation), Cylindrical (derivation of Ge
Differential Equation) and Spherical Coordinaie©ne DimensionalSteady State H€aincepts of electrical analog
Conductioni iplane and Composite Systein€onduction with Internal HeatGeneration., Critical thickness of insulati

Extended Surfacels Unsteady Heat ConductidnLumped Analysi§ Semi Infiniteand Infinite SolidsUs e o f
charts.

UNIT -l CONVECTION HEAT TRANSFER 9|00 9

Conservation equations, boundary layer contepprced convection: external flowflow over plates, cylinders, spher
and bank of tubes. Internal floientrance effects.

Free convectioiiflow over vertical plate, horizontal plate, inclined plate, cylinders and spheres.

UNIT -l BOILING, CONDENSATION AND HEAT EXCHANGERS 910|019
Regi mes of Pool boiling and FI| o-worrblaions in boijng an cosdsnsdtidn.oHs
Exchanger typesOverall Heat Transfer Cefficienti Fouling Factors. LMTD and NTU methods.

UNIT -IV RADIATION HEAT TRANSFER 910|019
Radiation laws Black Body and Gray body Radiatiershape FactorElectrical Analogy-Radiation Shields.

UNIT -V MASS TRANSFER 910,019

Basic Concept$ Diffusion Mass Transfef Fi ¢ k 6 s L aw 1 &teadyDstafe fMolaeculas BiffusionEquimolal
counter diffusion. Basic Convective Mass Transfer Problems.

Total(45L) = 45 Periods

TEXT BOOKS:

1 R.C. Sachdevdi Fundament al s of Engineering Heat & Mass

2 Frank P. Incroperand Davi d P. Dewi tt, AFundamentals of
Edition, 2014.

REFERENCE BOOKS:

1 Yunus A.Cengel fiHeat Tr ansf er i PataRcGatHil, & th Editiéq2P1B8 o a c h 0

2 Hol man, J. P., fiHe at and Mass Transfer o, Tat a Mc
3 Kot handar aman, c. P., AFundamentals of Heat and
4 Ozi si k, M. N. , fiHe at Transfero, Mc Gr aw Hi | | Book
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COURSE OUTCOMES: Bl oom
On completion of the course the student will be able to: Tslxonomy
apped
CO1 | Analyze the mechanism of heat conduction under steady and tragtielitions. Apply
CO2 | Develop solutions to problems involving convective heat transfer. Create
CO3 | Design a heat exchanger for any specific application. Understand
CO4 | Adopt the concept of radiation heat transfer in real time systems. Understand
CO5 | Develop solutions to problems involving combined heat and mass transfer. Apply
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3|PO4|PO5|/PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2| PSO3
co1 3 3 3 3 2 1 3 3 1
CO2 3 3 3 3 2 1 3 3 1
CO3 3 3 3 3 2 1 3 3 1
CcoO4 3 3 3 3 2 1 3 2 1
CO5 2 2 2 2 1 1 3 1
Avg 28| 28|28| 28|18 1 3 24 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO09 METROLOGY AND QUALITY CONTROL

PREREQUISITES CATEGORY | PE | Credit | 3
Horus/Week rPm
3 0|0]| 3
COURSE OBJECTIVES
1 Explaining the importance of measurements in engineering and the factors affecting measurement
compute measurement uncertainty
2. Applying the applications of linear and angular measuring instruments
3. Interpretation of various tolerance symbols.
4. Applying the SQC methods in manufacturing.
5. Applying the advances in measurements for quality control.
UNIT -I BASICS OF MEASUREMENT SYSTEM AND DEVICES 91 01|0|9
Definition of metrol ogy, accuracy, precision and s

system- mechanical loading static characteristics of instrumeritsfactors considered in selection of instruments
commonly used terms, error analysis and classificatsmurces of error. Measurement uncertainty.

UNIT -l CALIBRATION OF INSTRUMENTS AND QUALITY STANDARDS 910109

Calibration of measuring instrumentprinciples of calibration, Calibration of Instrument¥ernier caliper, Micrometer
feeler gauges, dial indicator, surface plates, slip gauges, care of gauge blocks. General cares and rules in measu
9000 quality standards. Comparatargechanical, electrical, optical and pneumatic.

UNIT -1l GEOMETRICAL MEASUREMENT AND MACHINE ELEMENTS 910109

Angular measurementoptical protractors, sine bar, roundness measurement, limit gauge, design gfalugg e ,
principle, three basic types of limit gauges, Tomlinson surface meter, computer controlled CMM. ISO metric
measurement of major, minor and effective diameters. Gear terminology; spur gear measurement, checking of
errors, base pitch measurement. Principle of interferometry, laser interferometer, Machine vision, Fundamental ¢
Inspection of straightness, flatness, roundness deviations.

UNIT-IV | STATISTICAL QUALITY CONTROL 91009

Surface finish' terminology andneasurements Optical measuring instrumerité\cceptance test for machines. Statisti
Quiality Control- Control charts Sampling plans.

UNIT -V SIX SIGMA 910|0|9

Six sigma: Define measure, analyse, improve and control phases. Analyze phase tools: CommonTools: Histog
Plot, Control chart, Scatter chart, Cause and effect diagram, Pareto analysis, interrelations diagram. Spec
Regression Analysis, Hypothesis Testing, ANOVA Multi variate analysis.

Total(45L) = 45 Periods

TEXT BOOKS:
1 Gupta.l.C, "A text book of Engineering Metrolo
2 Beckwith.T.G, Roy D. Marangoni, John H. Lienhar#jechanicaMe asur ement s &, Pren
REFERENCE BOOKS:
1 Jain. R. K, "Mechanical and Industrial Measur eme
2 Hol men. J. P, "Experiment al Met hods for Engineer
3 Grant, EL Statistical Quality Control, Mc Graill, 2004. 3. Doeblin E.O., Measurement Systems,
Graw-Hill, 2004.
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Al an S Morris, "Measur ement and I nstrumentatio

DeFeoJAandBarnardWW ' Si x Si gma: Break tr ouhjlhNea Dethi, @5y

E-REFERENCES:

https://nitsri.ac.in/Department/Mechanical%20Engineering/MEC_405_Book_2, for_Unit_2B.pdf

https://www.nist.gov/system/files/documents/srm/NHSRM-RM-Articlefinal. pdf

3 https://www.researchgate.net/publication/319587859 Comyutkad MetrologyCAM

COURSE OUTCOMES: Bl oom
letion of th rse the student will be able to: Taxonomy

On completion of the course : Mapped

CO1 | Explain the importance of measurements in engineering arfédttars affecting measuremer, Understand

and to compute measurement uncertainty.

CO2 | Apply the working principle and the applications of linear and angular measuring instrume Apply

CO3 | Interpret of various tolerance symbols. Apply
CO4 | Apply theSQC methods in manufacturing. Apply
CO5 | Apply the advances in measurements for quality control in manufacturing industries. Apply

COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9  PO10| PO11|PO12| PSO1 | PSO2| PS03
COo1 2 1 2 2 1
CO2 3 1 2 1 2
CO3 2 1 2 1
CO4 3 2 1 1 2
CO5 2 3 1 2 1
Avg 2.5 225 15 | 15 1.6 14

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMI10 DYNAMICS OF MACHINERY

PREREQUISITES CATEGORY | PE | Credit 3

T|P| TH

Engineering Mechanics, Kinematics of Machinery, Strength of Materials| Hours\Week

COURSE OBJECTIVES:

1. | To impart students with the knowledge about motion, massedoaces in machines and the Principle of Virty
Work.

2. | To facilitate the students, to understand the concept of balancing of rotating and reciprocating masses.

To teach concepts of free vibration analyses of one and two defghemdom rigid body systems

4. | To teach concepts of forced vibrations analyses of rigid body systems and to give awareness to studer
phenomenon of vibration and its effects.

5. | To learn about the concept of various types of governors.

UNIT | | FORCE ANALYSIS 9 0 0 9

Static Force Analysis, Free Body Diagrams, Conditions of Two, Three and Four Force Members. Inertia Fo
DO Al ember t D werti® Forca Analpsis @ Reciprocating Engirie€rank Shaft Torque. Flywheels Turning
Moment Diagrams and Fluctuation of Energy of reciprocating engine mechanisms, Coefficient of Fluctuation of
and Speed, Weight of Flywheel Required.

UNIT II | BALANCING 9 0 0 9

Static and dynamic balancingBalancing of rotating massesBalancing a single cylinder EngineBalancing Multi
cylinder Engines Partial balancing in locomotive EngineBalancing linkages balancing machines

UNIT Il | FREE VIBRATION 9 0 0 9

Basic Features of Vibratory Systemslypesi Single Degree of Freedom Systénilransverse Vibration of Beanis
Natur al Frequency by Ener-ggticalVspdaedth Dainped Braenvibeatioh ¢f Giagle egt
Freedom SystemTypes of Damping Free Vibration with Viscous Damping, Critically Damped System, Under Dan
System. Torsional Systems: Natural Frequency of Two and Three Rotor Systems.

UNIT IV | FORCED VIBRATION 9 0 0 |9

Response to Periodic ForceHarmonic Forcé Force caused by UnbalanteSupport Motion- Logarithmic Decrement
Magnification Factoi Vibration Isolation and Transmissibility.

UNITV | GOVERNORS 9 0 0 9

Governors - Types - Centrifugal governors- Gravity controlled and spring controlled centrifugal governors
Characteristics Effect of friction- Controlling Force other governor mechanisms.

Total (45L) = 45 Periods

TEXT BOOKS:

1. | Design of Machinery, Fourth Edition, by R.L. Norton, McGraw Hill, 2007

2. | Mechanical Vibration, V.P.Singh, Dhanpatrai, Delhi

REFERENCE BOOKS:

1. |Ballaney P. L., ATheory of Machines and Mechani sms",
2. |Shigley, J.E. and Uicker, J.J., ATheory of Machi
3. | AmithabhaGh o s h, and Ashok Kumar Mali k., ATheory of M

West Press Limited, 1998.

4. | Prof.Nakara, |ITDelhi Reference Books

E-REFERENCES:
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1. | www.university.youth4work.com/IIT _Kharagpur_Indidmstitute of-Technology/study/1658ynamicsof-

Machineryebook

2. | http://nptel.ac.in/courses/112104114/

COURSE OUTCOMES: Bl oon
On completion of the course the student will be able to Taxonomy
Mapped
CO1 | Apply basic principles of mechanisms in mechanical system. Apply
CO2 | Familiarize the static and dynamic analysis of simple mechanisms. Understand
CO3 | Analyze the mechanical systems subjected to free vibration. Analyze
CO4 | Analyze mechanicaystems subjected to forced vibration. Analyze
CO5 | Analyze the various types of governors and its speed control mechanism. Analyze
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2| PSO3
COo1 2 2 3 3 1 1 3 2 1 2
CO2 2 2 3 2 1 1 3 2 1 2
COo3 2 2 3 2 1 3 2 1 2
CO4 2 2 3 2 1 1 3 2 1 2
CO5 1 2 3 2 1 3 2 1 1
Avg 18(20|30|22]| 1 1.0 3.0 2.0 1.0 1.8

3/2/171 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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http://www.university.youth4work.com/IIT_Kharagpur_Indian-Institute-of-Technology/study/1653-dynamics-of-Machinery
http://www.university.youth4work.com/IIT_Kharagpur_Indian-Institute-of-Technology/study/1653-dynamics-of-Machinery

29MTMO1 ADVANCED PHYSICAL METALLURGY Semester

PREREQUISITES Category | OE Credit 3

L T P TH

Engineering physics Hours/Week
3 0 0 3

Course Learning Objectives

1 | Toimpart knowledge on the crystal structure, diffusion, plésgrams for various engineering materialg

Unit | CRYSTAL STRUCTURES 9 0 0 9

Review of atomic bonds, Lattice, unit cell, crystal systems and Bravais lattices; Principal crystal strus@e:d
FCC, HCP and its characteristics; Miller indices for crystallographic planes and directions, interplanar
Volume, planar and linear atomic density; Polymorphism and allotropy; CsCI, NaCl, Diamond structures
crystal and polycrystalline and amorphous materials; isotropy and anisotropy; Simple problems in the abo\

Unit Il CRYSTALLINE IMPERFECTIONS 9 0 0 9
Types ofpoint defects, effect of temperature on vacancy concentration, interstitiabsitdgedral and tetrahedr
sites; Line defect$ dislocationsi Ed g e , screw and mi xed dislocati or

defectsi grain boundaries, tilt boundaries, small angle grain boundaries; ASTM grain size number, gr
determinations; Volume defects; Simple problems in the above topics.

Unit 11 ATOMIC DIFFUSION IN SOLIDS AND SOLIDIFICATION 9 0 0 9
OF METAL
Diffusion mechanisms, steady state diffusion and-steady state diffusichi c k 6s f i r st I
Kirkendall ef fect and Darkenébés equation; Factor

Simple problems in the above topics; Basic principles of solidification of metals and alloys; Growth ofic
Planar growth, dendritic growth, Solidification time, dendrite size; Cooling curves; Cast or Ingot st
Solidification defectsi Control of casting structure; Diréghal solidificationi single crystal growth; Simpl
problems in the above topics.

Unit IV PHASE DIAGRAMS 9 0 0 9

Phases, solid solution types, compounds, HURet hery rul es; Gi bbb6s phasg
Binary isomorphous alloysystemsi composition and amount of phases, development of microstruct
equilibrium and norequilibrium cooling Coring and its effects, homogenization; Binary eutectic systd
composition and amount of phases, development of microstructure; Eutectoid, Peritectic and monotectic
Phase diagrams with intermediate phases and compounds; Ternary phase diagrams. Simple problems i
topics.

Unit VvV IRON-CARBON PHASE DIAGRAM 9 0 0 9

Iron-carbon diagram, Phases in-Eesystem,Invariant reactions, Microstructure of slowly cooled ste
composition and amount of phases, Effect of Alloying elements e@ §gstem, Type, structure, properties
applications of Plain Carbon Steels and different types of Cast iron; IS Specification for Steels and Ca
Simple problems in above topics.

Total (45L) = 45 Hours

Text Books:

1

Donal d R. ASc&kiedmmea ,aonfcheEngi neering of Mater.i

2

William D.Callister, i Mait 2 i bBhr &Bku etnicen oa,n d
Sons, New York, USA, 1997

Reference Books:
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Course Outcomes:

Upon completion of this course, the students wilhbke to: Taxonomy

Mapped

Avner S nH.rooddnucti on to Physical Met al l urgyo,
Donald R Askeland, 0o Essentials of Materi al S
2007
Raghavan V., fiRWPynsiplesantPr et alcledor gPrentice Hal
Wi lliam F.Smith, fiFoundations of Mat er i &illge, S
New York, 1993.

Bl oomb

Describethe basic crystal structure, orientation and their influence on

Co1 : .
macroscopic properties.

L2: Understanding

co2 | - | Discussthe role of imperfections in strengthening the materials.

L2: Understanding

Diagnosehe diffusion mechanism in solidification of materials under diffe

CO3 | : | conditions. L4: Analyzing
Apply the concept of phase diagrams in equilibrium transformation of _
CoO4 . L3: Applying
materials phases.
Constructhe FeFeC phase diagraranddiscuss variouproperties of stel _
CO5 L3: Applying

andcast iron.

COURSE ARTICULATION MATRIX

CO/PO | POL| PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10] PO11] PO12| PSOL| PSO2| PSO3| PSO4
co1 1] 1 1] 1 1 1

co2 1] 1 1] 1 1 1

Co3 1] 1] 1] 1 1 1 1

co4 1] 1 1] 1 1

COS 1] 1 1 1 1

Avg. | 10| 10| 10| 10| 10| 10|1.0| 00|/ 00| 00| 00 | 00 | 1.0 | 1.0 | 1.0 | 1.0

3/2/1%-indicates strength of correlation-Bigh, 22Medium, 1 Low)
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22MTM 02 THERMODYNAMICS AND KINETICS  IN METALLURGY Semester

PREREQUISITES Category | O Credit 3
E
— . . . Ly T | P | TH
Engineering physicsand Engineering chemistry Hours/Week
3|1 0 0 3

Course Learning Objectives

1 | To learn the basic principles and concepts of thermodynamics iretti@fiMetallurgy and materialand
to learn about equations and their applications

Unit | FUNDAMENTAL CONCEPT AND INTERNAL ENERGY 9 0 0 9

Introduction: System and surrounding, Classification of systems, Path and state properties, Thermc
processes, Thermodynardquilibrium, Reversible and Irreversible processes. First law of thermodynamics
and work, Internal energy, Heat capacity of materials,-C&p relations, Nernst Equation, Enthaly
Thermochemistry Hess's law, Kirchoff's law, Maximum flame temperature.

Unit 1l ENTROPY AND AUXIL IARY FUNCTIONS 9 0 0 9

Second law of thermodynamics: Carnot cycle, Entrep$tatistical interpretation of entropy, Free enel
Combined statement of first and second laws, Thermodynamic funetiddaswell's relations, Gibbs Helmholt
equation. Third and Zeroth laws of thermodynamics : Definition, concept and applications

Unit Il THERMODYNAMIC POTENTIALS AND PHASE 9 0 0 9
EQUILIBRIA

Thermodynamic potentials: Fugacity, Activity and Eduilim constant. ClausiusClapeyron equation, Troutds
rule. Le Chatelier's principle, V@nHoff's equation. Equilibria in phase diagrams: Phase rule, Phase st
Thermodynamics of surfaces, interfaces and defee@,TPdiagrams, Application of freenergy- composition
diagrams to the study of alloy systems.

Unit IV THERMODYNAMICS OF SOLUTIONS 9 0 0 9

Gibbs- Duhemequation, Partial and integral molar quantities, chemical potential, Ideal solufRamult's law,
Real solutions, Activity coefficient, Henry's law, Alternative standard states, Sievert's law, Mixing functio
excess functions, Regular solutions, Applications of Gitibshem equation.

Unit V THERMODYN AMICS OF REACTIONS AND KINETICS 9 0 0 9

Electrachemical process: Cells, Interconversion of free energy and electrical work, Determinat
thermodynamic quantities using reversible cefislid electrolytic cells. Kinetics: First, Second and third ot
reactions, Arrhenius equatieractivation energy, Determination of order of the reaction.

Total (45L) = 45 Hours

Text Books:

1 | Upadhyaya G S andDulseK., "Problems in Metallurgical Thermodynamics & Kinetics",Pergamon, 19

2 |Ahindra Ghosh, Textbook of Materials & MetallurgicalThermodynamics, Prentice Hall India, 2002

3 |- David R Gaskell, "Introduction to the ThermodynamicMaterials”, Fifth Edition, Taylor & Francis, 200

Reference Books:

1 |David V Ragone, "Thermodynamics of Materialolume-1", John Wiley & Sons, Inc. 1995.

2 | Dr S.K Dutta,Prof A.B.Lelé Metallurgical thermodynamics kinetics and numericals,S.Chandé& co Ltd.
Delhi 2011
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Darken LS and Gurry R W,"Physical Chemistry of Metals", CBS publications and distributors, 2002.

Parker R H, "An introduction to chemiaaletallurgy", Pergamon press, New York, second edition, 1978

Kapoor M. L., AChemical and Metallurgical Ther

Course Outcomes: Bl o oTadoeomy
Upon completion of this course, the students will be able to: Mapped

Co1

Discussthe fundamental concepts of thermodynamics and internal energy | 2: Understanding

CcOo2

Statethe thermodynamics entropy and aiaqy functions. L2: Understanding

CO3

Identify the basic lawschemical potential and phase equilibria. L4: Analyzing

Co4

Describe the thermodynamics of the solution and various important equa 2: Understanding

CO5

Apply to solve problems related to electiemical processes and kinetics. | L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8| PO9 | PO10| PO11| PO12 | PSOL| PSO2] PSO3| PSO4
co1 1] 1 1] 1 1 1

Cco2 1 1 1 1 1

cos 1] 1 1] 1 1

co4 1 1] 1 1 1 1
Cco5 1 1

Avg. | 10| 10| 10| 10| 10| 120| 10| 00| 00| 00| 00| 00 | 1.0 | 1.0 | 1.0 | 1.0

3/2/1%-indicates strength of correlation-(Bigh, 22Medium, 1 Low)
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22MTM 03 MECHANICAL BEHAVIOUR OF MATERIALS Semester

PREREQUISITES OE Credit 3

L T P TH

Engineering physics Hours/Week
3 0 0 3

Course Learning Objectives

1 | To know the fundamental concepts of deformation behaviour for structural engineering applications

Unit | DISLOCATIONS AND PLASTIC DEFORMATION 9 0 0 9

Strength of perfect crystal and need for dislocations; Characteristics of dislodatieehge dislocation, Scre
di sl ocati on, Burgerb6s vector, mi x ed dii ®denscstress] Cvos
slip, Climb; Dislocations in FCC, HCP and BCC lattice; Stress fields and energies of dislocations, forces
between dislocations; Dislocation density; Intersections of dislocationdogs and kinks; Dislocatio
multiplication; Dislocation pilaups; Deformation by slip and twiing; Critical resolved shear stress; Deformat
bands and kink bands.

Unit 1l STRENGTHENING MECHANISMS 9 0 0 9

Strain hardening; Grain boundary strengthening; Solid solution strengthemietd-point phenomenon, stra
ageing; Precipitation hardening Conditions for precipitation hardening, Ageing, Formation of precipit
coarsening of precipitates, Mechanism of strengthening; Dispersion strengthening; Fiber strengthening; N
strengthening examples for above strengthening mechanisms from ferrous arf@moms systems, Bausching
effect; Preferred orientation; Seeglastic deformation.

Unit 1 FRACTURE AND FRACTURE MECHANICS 9 0 0 9

Types of fracturd ductile and brittle fracture, Ductile to Brittlféransition Temperature (DBTT), Metallurgic
factors affecting DBTT, determination of DBTT, Hydrogen embrittlement and other embrittlement, The
cohesive strength of met al s, Griffithds theory
introduction, modes of fracture, stress intensity factor, strain energy release rate, fracture tought
determination of KIC, introduction to COD, J integral.

Unit IV FATIGUE BEHAVIOUR AND TESTS 9 0 0 9

Fatigue: Stress cycles;Mbcurves, effect of mean stress, factors affecting fatigue, structural changes accom
fatigue, cumulative damage, HCF / LCF, thermechanical fatigue, application of fracture mechanics to fat
crack propagation, fatigue testing machines.

Unit VvV CREEP BEHAVIOUR AND TESTS 9 0 0 9

Creep curve, stages in creep curve and explanation, structural changes during creep, creep mg
metallurgical factors affecting creep, high temperature alloys, stress rupture testg,testingmachines
parametic methods of extrapolation. Deformation Mechanism Maps

Total (45L) = 45 Hours

Text Books:

1 George. E. Di eter, i Me c h ani eHdl Publidaians, Ndwworlg 81 &ditio
2004

2 |Marc Ande Meyer s, Krishan Kumar €€hawWMbhaer idesbdan
Press, UK, 2009.

Reference Books:
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1 [Reed Hill, R.E., "Physical Metallurgy Principles", Affiliated East West Press, New Delhi, 1992.
2 |Davis.H.E. Troxell G.E.,, Hauck. GEW nThe Testing of EngHIh®&r i ng
3 Wulff et al Vol . 1l AMechani cal Behavior of
4 |Honeycomb&r. W. K., APl astic Deformation of Materia
Course Outcomes: Bl oombs Te
Upon completion of this course, the students will be able to: Mapped
co1 Discussthe mechanical behaviour of materials. L2: Understanding
CcO?2 Discuss the strengthening mechanisms of materials. L2: Understanding
List the various types of fractures and their mechanisms, fracture mec _
CO3 | : | and various theories describing fracture mechanics. L2: Understanding
Discussthe fatigue behaviour and the mechanism of fatigue, SN curve _
Cco4 fatigue testing machines. L2: Understanding
Describethe creep behaviour and mechanism, factors affecting creep and
CO5 testing machines. L2: Understanding

COURSEARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3| PSO4
col 1] 1 1] 1 1 1

CO2 1| 1 111 1|1

Ccos 1] 1|1 1 1 1
co4 1] 1 1] 1 1 1
CO5 1| 1 1| 1

Avg. | 10| 10| 10| 10| 10| 10|10]| 00/ 00| 00| 00| 00 | 1.0 | 1.0 | 1.0 | 1.0

3/2/1%-indicates strength of correlation-Bigh, 22Medium, 1 Low)
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22MTM 04 RATE PROCESSES IN METALLURGY Semester

PREREQUISITES OE Credit 3

L T P TH

Engineering physics Hours/Week
3 0 0 3

CourseLearning Objectives

1 | To learn the basic principles and concepts of kéaeh the domain of metallurgy and materiaéstearn
about guations and their applicationdnd to appreciate that metallurgical kinetics as a Knowledge bal
with abundant applications

Unit | INTRODUCTION 9 0 0 9

Introduction: Role of kinetics, heterogeneous and homogeneous kinetics, Role of heat and mass ti
metallurgicalkinetics, rate expression, Effect of Temperature and concentration on reaction kinetics: €
temperature (Arrhenius Equation), Effect of concentration (order of a reaction), significance and determir
activation energy.

Unit 1l KINETICS OF SOLID -FLUID REACTION 9 0 0 9

Kinetics of solidfluid reaction: kinetic steps, rate controlling step, definition of various resistances in
shrinking core model, chemical reaction as rate controlling step, Productifiysion as rate controlling ste
Mass transfer through external fluid film as rate controlling step, heat transfer as the rate controlli
Concentration boundary layer, definition and significance of heat and mass transfer coefficient, Theoretica
for mass transfer coefficients, Correlations for heat and mass transfer coefficients

Unit 1 LIQUID -SOLID PHASE TRANSFORMATION 9 0 0 9

Principles of Solidification in metals and alloys: thermodynamics involved, eutectic and pef@iaification,
Homogeneous and heterogeneous nucleation, Mechanisms of growth. Rapid Solidification Processing.

Unit IV SOLID STATE PHASE TRANSFORMATIONS 9 0 0 9

Nucleation and growth Kinetics, homogeneous and heterogetemsformation, Precipitation: Coherency, @
hardening, particle Coarsening. Ostwald ripening, Odiarder transformation, spinodal decomposition, mas
transformations

Unit V SOLID STATE PHASE TRANSFORMATIONS IN STEEL 9 0 0 9

Reconstructive and displacive transformations; Pearlitic transformation: mechanism and kinetics:-Niaths
equation, morphology of pearlite; Bainitic transformation: mechanism and kinetics; morphology of upper
and lower bainite; Martensitic transformation: Mechanishffusionless displacive nature; morphology of h
carbon and low carbon martensite.

Total (45L) = 45 Hours

Text Books:

1. | Ahindra Ghosh and Sudipto Ghosh, A Text book of Metallurgical Kinetics, PHI learning Pvt. Ltd., New
2014

2. | H.S. Ray, Kinetics of Metallurgical Reactions, International Science publisher, 1993.

3. | F. Habashi, Kinetics of MetallurgicBIrocesses, Metallurgy Extractive Québec, 1999.

4. | Upadhyaya G &nd Dube R K., "Problems in Metallurgical Thermodynamics & Kinetics", Pergamon, 1¢

Reference Books:
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1. | Phase transformations in metals and all@#\. Potter and K.EEasterling, CRC Press,

1992. 2. Transformations in Metals, P.G. ShewmonQvaw Hill, 1969.

2. | Introduction to Physical MetallurgyS. N. Avner, Tata McGraw Hill, 1997.

3. | Physical Metallurgy Principles, R. E. ReBldl and R. Abbaschian, 3rd ed, PW&nt

Publishing, 1992.

4. | Modern Physical Metallurgy, R. E. Smallman, Butterworths, 1963

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oombs T¢

Mapped

col Discussthe thermodynamic aspects of phase changes. L2: Understanding
CcO2 Discuss the fundamentals of salifiuid reactions. L2: Understanding

Explain the eutectic and peritectic solidifications and rapid solidification
CO3 processes. L2: Understanding
coa Describethe fundamentals of solidification L1: Remembering
CO5 Apply thesolid state phase transformations in steel L3: Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1| PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3| PSO4
col 1| 1 1] 1 1 1
coz 1] 1 1] 1 1| 1
cos 1] 1 1] 1 1| 1
co4 1] 1 1] 1 1 1
CO5 1 1 1
Avg. 10|10} 10|10|210| 10| 10|00]| 00| 00 0.0 0.0 1.0 1.0 1.0 1.0

3/2/1-indicates strength of correlation-(@igh, 22Medium, * Low)
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22MTM 05 CORROSION AND SURFACE ENGINEERING Semester

PREREQUISITES OE Credit 3

L T P TH

Engineering chemistry Hours/Week
3 0 0 3

Course Learning Objectives

1 To understanccorrosion and surface engineering, with its applicatioth@engineering

field.

Unit | MECHANISMS AND TYPES OF CORROSION 9 0 0 9

Principles of direct and Electrochemical Corrosion, Hydrogesiution and Oxygen absorption mechanisi
I Galvanic corrosion, Galvanic serispecific types of corrosion such as uniform, Pitting, Intergranu
Cavitations, Crevice Fretting, Erosion and Stress Corrosion, corrosion fatigue, hydrogen deawges
influencing corrosion

Unit 1l TESTING AND PREVENTION OF CORROSION 9 0 0 9

Corrosion testing techniques and proceduf@srrosion Testing ASTM Standards, Pitting Corrosion Tg
Hydrogen Induced Cracking Test, Sulphide Stress Corrosion CrackingPFegéention of Corrosiedesign
against corrosioni Modifications of corrosive environmeritinhibitors i Cathodic Protectioni Special
surfacing processes.

Unit 111 CORROSION OF INDUSTRIAL COMPONENTS 9 0 0 9

Corrosion in fossil fuel power plants, Automotive industry, Chemical processing industries, corro
petroleumproduction operations andfining, Corrosion of pipelinesvear of industrial components.

Unit IV SURFACE ENGINEERING FOR WEAR AND CORROSION 9 0 0 9
RESISTANCE

Diffusion coatingd Electro and Electroless Platiiigfot dip coating HardfacingMetal spraying, Flame and
Arc processesConversion coatingSelection of coating fawvear and Corrosion resistance.

Unit V THIN LAYER ENGINEERING PROCESSES 9 0 0 9

Laser and Electron Beam hardeniiigffect of process variables such as power and scan spelegsical
vapor deposition, Thermal evaporation, Arc vaporization, Sputtering, lon ptafihgmical vapor deposition
I Coating of tools, TiC, TiN, AlO; and Diamond coatingroperties and applications of thin coatings

Total (45L) = 45 Hours

Reference Books:

Fontana. G., Corrosion Engineering, McGraw HiB85

2. | Kenneth G. Budinski, Surface Engineering for Wear Resistance, PrieallicE992

ASM Metals Han8ooki Vol. 5, Surface Engineering. 996

4. |Denny A Jones, fAPrinci pl "eglition Préntiqge Hall WewJerseipds o f

5. | ASM International, Surface Engineering for Corrosion and Wear Resis0®
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6. | Schweitzer. P.A., Corrosion Engineering Hand Book, 3rd Edition, Marcel Decker, 1996.

Course Outcomes: szlonoor(r)]ymo 3

Upon completion of this course, the students will be able to: Mapped

CO1 | : | Namethe different types of corrosion and theiechanism. L2: Understanding

CcO?2 Estimate corrosion resistance by different tests. L4: Analyzing

co3 Explain thecorrosion behavior of different metaisdifferent industries. L2: Understanding
Classify thedifferent forms ofprocessing techniques of surface engineering

Co4 materials. L1: Remembering

CO5 Select the type of deposition and spraying technique L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12 | PSO1| PSO2| PSO3| PSO4

col 1] 1 1] 1 1 1

co2 1] 1 1 1 1 1

cos 1] 1|1 1 1 1 1

co4 1] 1 1] 1 1 1

CO5 1 1

Avg. 10|/10}21010|10|210|10(00|00] 00| 0OO| 0O0O]|] 20| 10| 10| 10

3/2/1%-indicates strength of correlation-(Bigh, 2Medium, 1 Low)
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22MTM 06 MATERIALS CHARACTERIZATION Semester

PREREQUISITES OE Credit 3

L T P TH

Engineering physics Hours/Week
3 0 0 3

Course Learning Objectives

1 | To acquire knowledge on various characterizations, chemical and thermal analysis of metallurgi
components usings analysis tools.

Unit | OPTICAL MICROSCOPY 9 0 0 9

Metallographic specimen preparation. Maes@amination-applications Metallurgical microscope principle,
construction and working, , Optic propertiemagnification, numerical aperture, resolving power, dept
focus, depth of field, different light sources, lens aberrations and their remedial measures,
illumination techniquedright field , dark field, phaseontrast, polarized light illuminations, interferen
microscopy, high temperature microscopy; Quantitative metallogfiaphgge analysis.

Unit 11 X-RAY DIFFRACTION 9 0 0 9

Characteristic Xay spectrum, Bragg's Law, Diffraction methodsaue method, rotating crystal method &
powder method. Diffraction intensity structure factor calculation. -Kay diffractometer-general featureg
filters and counters. Applications of-bay diffraction in materials characterisatian Determination of
crystallite size, crystal structure, precise lattice parameter, measurement of stress.

Unit 111 ELECTRON MICROSCOPY 9 0 0 9

Electron beam specimen interactions. Construction amgeration of Transmission Electron Microscopy
Diffraction effects and image formation, various imaging modes, selected area diffraction, appli
specimen preparation technigues. Scanning electron microscquinciple, equipment, various operati
modes and applications, Electron probe microamalf{EPMA) principle, instrumentation, qualitative a
quantitative analysis. Introduction to HRTEM, FESEM, EBSD.

Unit IV SPECTROSCOPIC TECHNIQUES 9 0 0 9

X-ray spectroscopy EDS and WDSPrinciple, instrumentation, working and applications of Auger Eleg
spectroscopy, ay photoelectron spectroscopy and Secondary ion mass spectroscopy / ion mic
Optical emission spectroscopy, Atomic Absorption spectroscopy analy Xluorescence spectroscopy
principle, construction, working and applications. Wi, FTIR and Raman spectroscopy.

Unit V THERMAL ANALYSIS AND ADVANCED 9 0 0 9
CHARACTERIZATION TECHNIQUES

Thermal Analysis: Principles of differential thermal analysis, differential scanning calorimetry and -t
gravimetric analysi$ Instrumentation and applications. Advanced characterization techniques: Scannin
microscopy- STM and AFM- principle, instrumentation and applications. Field ion microscopy including
probe- principles, instrumentation and applications.

Total (45L) = 45 Hours

Text Books:

1. | cullity, B.D., Elements of X Ray Diffraction, AddiseVesley Publishing Company Inehilippines,
1978

2. | Brandon, D. and W.D. Kaplan, Microstructural Characterization of Materials, John Wiley & Sons L{
England, 2013.

3. | Leng, Y., Materials Characterization: Introduction to Microscopic and Spectroscopic Methods, Joh
& Sons(Asia) Pte Ltd, Singapore, 2008
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Reference Books:

1. | ASM Handbook, Volume 10, Materials Characterization, ASM international, USA, 1986.

2. | Vander Voort, G.F., Metallography: Principle and practice, ASM International, 1999.

3. | Phillips V A, ModernMetallographic Techniques and their Applications, Wiley Eastern, 1971.

4. | Angelo,P.C., Materials Characterization, Reed Elsevier India Pvt Ltd, Haryana, 2013.

) Bl oomod
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped

Discussthe principles of metallurgical microscopmgtical properties and _
Co1 various illumination techniques. L2: Understanding

Analyzethe varioudiffraction methods, Xay diffractometer and . .
coz determination of crystgdarameter. L4: Analyzing
co3 Discuss the principles of TEM, SEM, EPMA. L2: Understanding
co4 Explain various spectroscopic techniques, L2: Understanding
co5 Discuss the chemical and thermal analysis using advanced methods. L2: Understanding

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3| PSO4
cot 1] 1 1] 1 1 1

co2 1] 11 1 1 1 1
Co3 1 1 1] 1 1 1 1
co4 1] 1 1] 1 1 1 1
Co5 1] 1 1 1

Avg. | 10| 10| 10| 10| 10| 10|1.0| 00|00 00| 00 | 2.0 | 1.0 | 00 | 1.0 | 1.0

3/2/1%-indicates strength of correlation-Bigh, 22Medium, 1 Low)
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29MTM07 | AUTOMOTIVE , AEROSPACE AND DEFENCE MATERIALS Semester

PREREQUISITES OE Credit 3

L T P TH

Engineering physics Hours/Week
3 0 0 3

Course Learning Objectives

1 | To understand the propertiaad applications various materials suitable for automadifleraftand
defence industries and its components.

Unit | MATERIALS FOR ENGINES AND TRANSMISSION 9] ol o | 9
SYSTEMS

Materialsselection for IC engines: Piston, piston rings, cylinder, Engine block, Connecting rod, Crank sh
wheels, Gear box, Gears, Splines, Clutches.

Unit 1l MATERIALS FOR AUTOMOTIVE STRUCTURES 9 0 0 9

Materials selection for bearings, leaf springs, chasis & frames, Bumper, shock absorbers, wind screen
brake shoes, Disc, wheels, differentials , damping and antifriction fluids, Tyres and tubes. Matel
electronic devices meant for engine control, ABS, Steering, Suspension, Sensaml)isiotn, Anti-fog, Head
lamps.

Unit 1 AEROSPACE METALS AND ALLOYS 9 0 0 9

Types of corrosiori Effect of corrosion on mechanical propertiesStress corrosion cracking Corrosion
resistance materials used for space vehicles. Heat treatment of carbofi sieefnium alloys, magnesiur
alloys and titanium alloy$ Effect of alloying treatment, heat resistance allbysol and die steels, magne
alloys, powder metallurgyapplication of materials in Thermal protection systems of Aerospace vehslgeer
alloys

Unit IV CERAMICS AND COMPOSITES 9 0 0 9

Introductioni physical metallurgyi modern ceramic materials cermet- cutting toolsi glass ceramid
production of semfabricated forms Plastics and rubbédr Carbon/Carbon composites, Fabrication proce
involved in metal matrix compositeshape memory alloyisapplications in aerospace vehicle design.

Unit V NUCLEAR WASTE AND RADIATION PROTECTION, 9 0 0 9
IRRADIATION EFF ECTS

Introductiorrunit of nuclear radiatiofTypes of wastédisposall ICRP recommendatioradiation
hazards and preventiémadiation dose unitslrradiation Examination of Fuels, Irradiation behaviour of metz
uraniumi irradiation growth, thermal cycling, swelling, adjusted uranium, blistering in uranium rods. Irrag
effects in ceramic oxide and mixed oxide fuels, definition and units of burn up, main causes of fuel
failure in power reactors and remedies to avoid failures.

Total (45L) = 45 Hours

Reference Books

1. ASM Handbook, fiSel ecti on WNdtals Mark, @hro.i USA, $991V o |

2. Materials Science and Engineering, Willium D. Callister, Jr. John Wiley & Sons publications
Or Callistero6s Materials Science and Engi neg¢
India, Edition-2010.

3. H Buhl, Advanced Aerospace Materials, Springer, Berlin 1992, 13BN0783540558880

4. | Balram Gupta, Aerospace material Vol. 1,2,3,4ARDB, S Chand & Co ,2009;-13B8Ir8 8121922005.
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3. JasorRowe,” A d v a Materidlsin AutomotiveEngineeringWoodHeadPublishing2012.

6. AhmedE," A d v a mam@asitenaterial§or AutomotiveapplicationsWiley, 2013

7. Don H Wright, TestingAutomotive Materialsand ComponentsSAE 1993.

8. | AhmedE," A d v a mameasitanaterialfor AutomotiveapplicationsWiley, 2013

9. V.Gerasimov&A. Monakhov,NuclearEngineeringMaterials,Mir PublishersMoskow, 1983.

10. | Benj ami n M. M. , Van Nostrand ANucl ear React

1983
CourseOutcomes: Tgxlonoono1 mo 3
Upon completion of this course, the students will be able to: y
Mapped

co1 Describe the mterials selection criteria for engine and transmission syster L2: Understanding
Analyze the dferent materials used f@utomotive structures and Different

COo2 electronic materials for automotive applications L4: Analyzing
Explain various topics such alements of aerospace materials amechanical _

COos3 . . L2: Understanding
behaviour oimaterials,

CcO4 Compare theeramics and compositefaerospace materials L4: Analyzing

co5 Examinethe fuels for nuclear materials. L3: Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8| PO9 | PO10| PO11| PO12 | PSOL| PSO2] PSO3| PSO4
co1 1] 1 1] 1 1 1

co2 1] 1] 1 1 1 1

co3 1 1] 1 1 1

co4 1] 1] 1 1 1 1
Co5 1 1
Avg. | 10| 10| 10| 10| 10| 20| 10| 00| 00| 00| 00| 00 | 1.0 | 1.0 | 1.0 | 1.0

3/2/%-indicates strength of correlation-(High, 2Medium, t Low)
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