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B.E. PRODUCTION ENGINEERING

CBCS 2016 REGULATIONS

FIRST SEMESTER

Sl Course Course Title CAT Sessional E)';?L Total Credits
No. Code Marks Marks | L | T| P | C
marks
THEORY
1 | 16PHS171 Com_munlcatlon Skills in HS 50 50 100 >la2lo 3
English
2 | 16PBS1Z2 | Engineering Mathematics| BS 50 50 100 | 3| 2| 0| 4
3 | 16PBS103 | Applied Physics BS 50 50 100 (3|1 0| 0| 3
4 | 16PBS104 | Engineering Chemistry BS 50 50 100 | 3|/ 0| 0| 3
5 | 16PES105 | Basics of Electrical and
Electronics Engineering ES 50 S0 100 |3 0}10] 3
PRACTICAL
6 | 16PBS106 | Physics Laboratory BS 50 50 100 |0/ 0|4 ] 2
7 | 16PES107 | Engineering Graphics ES 50 50 100 | 2 4| 4
TOTAL 350 350 700 22
SECOND SEMESTER
Sl Course Course Title CAT Sessional EF)'(';?L Total Credits
No. Code Marks Marks | L | T| P | C
marks
THEORY
1 | 16PHS2Z1| Technical English HS 50 50 100 | 22| 0| 3
2 | 16PBS2Z72| Engineering Mathematics |l BS 50 50 100 |3/ 2| 0| 4
3 | 16PBS2Z73| Materials Science BS 50 50 100 3/]0|0] 3
4 | 16PHS274 Enw_ronm_ental Science and HS 50 50 100 3lolol 3
Engineering
5 | 16PES2Z5| Programming in C ES 50 50 100 | 3|00} 3
6 | 16PES206| Engineering Mechanics ES 50 50 100 | 3|2 | 0| 4
PRACTICAL
7 | 16PBS207| Chemistry Laboratory BS 50 50 100 O|lo0]| 4 2
8 | 16PES208| Workshop Practice ES 50 50 100 (0| 0| 4| 2
9 | 16PES2Z79| Programming in C Laboratory] ES 50 50 100 0|0 4 2
TOTAL 450 450 900 26




THIRD SEMESTER

. i it
Sl Course Course Title CAT Sessional EF)'(Z?L Total Credits
No. Code Marks Marks | L | T|P| C
marks
THEORY
1 | 16PBS3Z1| Engineering Mathematics Il BS 50 50 100 | 3| 2|0 4
2 | 16PES302 Strength of Materials ES 50 50 100 | 3| 0|0 ]| 3
3 | 16PPC303| Fluid Mechanics and Machinery PC 50 50 100 | 3| 0| 0| 3
4 | 16PES304| Thermal Sciences ES 50 50 100 | 3| 2|0 4
5 | 16PPC305 Foundry and Welding
Technology PC 50 50 100 | 3|00 3
6 16PPC306| Engineering Metallurgy PC 50 50 100 31010 3
PRACTICAL
7 | 16PES307 Strength of Materials and Fluid ES 50 50 100 lololal 2
Machinery Laboratory
8 | 16PPC308 Metallurgy _Laboratory and PC 50 50 100 lololal 2
Thermal Science Laboratory
TOTAL 400 400 800 24
FOURTH SEMESTER
Sl Course Course Title CAT Sessional E)'(r;?:] Total Credits
No. Code Marks Marks | L | T|P| C
marks
THEORY
1 | 16PBS401 | Probability and Statistics BS 50 50 100 | 3|1 2|0 4
2 | 16PES402 Applled Electronics and ES 50 50 100 |3lolol 3
Microprocessor
3 | 16PES403 | Electrical Machines and Drives| ES 50 50 100 | 3| 0| 0| 3
4 | 16PPC404 | Mechanics of Machines PC 50 50 100 | 3| 2|0 4
5 | 16PPC405 | Metal Forming Processes PC 50 50 100 | 3|/ 0|0 3
6 | 16PPC406 | Machine Tools and Processes | pPC 50 50 100 |3|/0|0| 3
PRACTICAL
7 | 16PPC407 | Machine Drawing PC 50 50 100
8 | 16PES408 EI_ectrlcaI Machines and ES 50 50 100 lololal 2
Microprocessor Laboratory
TOTAL 400 400 800 24




FIFTH SEMESTER

: Final Credits
Sl. | Course . Sessional Total
No. | Code Course Title CAT Marks Exam Marks |L| T | P| C
marks
THEORY
1 | 16PHS501 | Total Quality Management HS 50 50 100 |3/ 0| 0| 3
2 | 16PPC502 | Machine Elements Design PC 50 50 100 |3/ 2|0 4
3 | 16PPC503 | Computer Numerical Control PC 50 50 100 |3l ol ol 3
Machines
4 | 16PPC504 | Metrology and Computer Aided
Inspection PC 50 50 100 |3 0| 0| 3
5 | 16PPC505 | Fluid Power Drives and PC 50 50 100 |3l olol 3
Controls
6 | OE-I Open Elective | OE 50 50 100 |3/ 0| 0| 3
PRACTICAL
7 | 16PPC507 | Manufacturing Processes PC 50 50 100 lolola]| 2
Laboratory |
8 | 16PPC508 | Metrology Laboratory PC 50 50 100 (0|0 | 4| 2
TOTAL 400 400 800 23
SIXTH SEMESTER
Sl. | Course Course Title CAT Sessional ET;rln Total Credits
No. | Code Marks Marks |[L | T|P| C
marks
THEORY
1 | 16PPC601 | Operations Research Technigy PC 50 50 100 (3| 2|0 ]| 4
2 | 16PPC602 | Computer Aided Design PC 50 50 100 [ 3| 0| 0] 3
3 | 16PPC603 Pro_cess Planning and Cost PC 50 50 100 |3lolol 3
Estimation
4 | 16PPC604 | Jigs, Fixtures and Press Tools| pC 50 50 100 [ 3|0 0] 3
5 |OEiT Il Open Elective Il OE 50 50 100 | 3|/ 0| 0] 3
6 | PE-I Professional Elective | PE 50 50 100 | 3| 0| 0| 3
PRACTICAL
7 | 16PPC607 | Manufacturing Processes PC 50 50 100 lololal 2
Laboratory Il
8 | 16PEE608 | Modelling Laboratory EEC 50 50 100 (0| 0| 4| 2
9 | 16PEE609 | Mini Project EEC 100 - 100 (0| 0| 8| 4
TOTAL 500 400 900 27




SEVENTH SEMESTER

. i it
SI. | Course Course Title CAT Sessional Eg?;rln Total Credits
No. | Code Marks Marks | L | T| P | C
marks
THEORY
1 | 16PPC701| Automation and CIM PC 50 50 100 31010 3
2 | 16PPC702| Production Planning and PC 50 50 100 |3lolol 3
Control
3 |OET I Open Elective |lI OE 50 50 100 | 3| 0| 0| 3
4 | PET Il Professional Elective Il PE 50 50 100 3/01|0 3
5 | PET I Professional Elective Il PE 50 50 100 3/01|0 3
6 PET IV Professional Elective IV PE 50 50 100 3/01|0 3
PRACTICAL
7 | 16PEE707| Automation and Control EEC 50 50 100 olola >
Systems Laboratory
8 | 16PEE708| Simulation Laboratory EEC 50 50 100 (O | 0| 4| 2
TOTAL 400 400 800 22
EIGHTH SEMESTER
Sl. Course Course Title CAT Sessional E')?:rln Total Credits
No. | Code Marks Marks T|P| C
marks
THEORY
1 PEi V Professional Elective V PE 50 50 100 0] - 3
2 | PE-VI Professional Elective VI PE 50 50 100 0l - 3
3 | 16PEE801| Project Work EEC 50 50 100 615 8
TOTAL 150 150 300 14




B.E. PRODUCTION ENGINEERING
LIST OF PROFESSIONAL ELECTIVE COURSES

. i redit
Sl. | Course Course Title CAT Sessional Eg?;rln Total Credits
No. | Code Marks Marks | L | T| P | C
marks
1 | 16PPEOO01 | MechatronicSystems PE 50 50 100 | 3| 0|0 | 3
2 16PPE002 Robotics and Machine Vision PE 50 50 100 |3lololsa
System
3 | 16PPE003 | Finite Element Techniques PE 50 50 100 | 3|/ 0|0 3
4 16PPE004 Production of Automotive PE 50 50 100 3lolols
Components
5 | 16ppEQO5 | Unconventional PE 50 50 | 100 | 3| 0|03
Manufacturing Processes
6 | 16PPEO006 | Additive Manufacturing PE 50 50 100 | 3|0|0]3
7 | 16PPE0Q0O7 | Power Plant Engineering PE 50 50 100 | 3|/ 0|0 3
8 | 16PPE008 | Robust Design PE 50 50 100 (3|0 |03
9 | 16pPEOOY | Statistical Quality Control and - 50 50 | 100 [3|0]|0]3
Reliability Engineering
10 | 16ppEQ10| Advanced Welding PE 50 50 | 100 3|00 3
Technology
11 | 16ppEoy1y | Product Design and Process | 50 50 | 100 [3|0|o0]|3
Engineering
12 16PPEQL2 Design for Manufacture and PE 50 50 10 | 3lolols
Assembly
13 | 16ppEQ13| Human Values and PE 50 50 | 100 |[3|0|0]3
Professional Ethics
14 | 16ppE014| Plant Layoutand Material | o, 50 50 | 100 | 3| 0|03
Handling
15 | 16PPE0Q15 | Managerial Economics PE 50 50 100 | 30| 0|3
16 16PPE016 Non D_estructlve Testing PE 50 50 100 |31o0lol3
Techniques
17 | 16PPE017 | Supply Chain Management | PE 50 50 100 | 3|/0|0|3
18 | 16PPE018| Production Management PE 50 50 100 | 30|03
19 | 16PPE019 | Lean Manufacturing PE 50 50 100 | 3|0|0]|3
20 | 16ppEQ20 | Micro manufacturing PE 50 50 | 100 |3|0|0]|3
Processes
21 | 16PPE021 | Theory of Metal Cutting PE 50 50 100 | 3|0|0]|3
22 | 16PPE022 | Advanced Casting Technolog PpE 50 50 100 | 3/ 0|01 3
23 | 16PPE023 | Total Productive Maintenance PE 50 50 100 | 310/ 01 3
24 | 16PPE024 | Green Manufacturing PE 50 50 100 | 3|0|0] 3




B.E. PRODUCTION ENGINEERING

LIST OF OPEN ELECTIVE COURSES

S| Sessi | Final Total Credits
" | Course Code| Course Title CAT essiona Exam ota
No. Marks Marks | L | T| P | C
marks
1 | 16AOE001 | Nano Science and Technolog OE 50 50 100 | 3|0 | 0| 3
2 | 16AOEQ002 | Material Characterizations OE 50 50 100 3/0]0]3
3 | 16AOE003 | Electrochemical Technology | OE 50 50 100 3/0/0] 3
4 | 16AOE004 | Polymer Technology OE 50 50 100 | 3| 0| 0] 3
5 | 16coEQ05 | Disaster Managementand | - 50 50 100 | 3|0]0]3
Mitigation
6 | 16COEQ06 | Environmental Management | OE 50 50 100 3/0/0]| 3
7 | 16coeoo7 | Fown Planning and OE 50 50 | 100 | 3|0 0] 3
Architecture
8 | 16MOE008 | Composite materials OE 50 50 100 | 3/0/|0|3
9 | 16MOE009 | Automobile Engineering OE 50 50 100 | 3/0/|0]| 3
10 Renewable Energy Sources
16EOEO010 and Technology OE 50 50 100 3/]0(0]3
11 | 16EOE011 | Smart Grid Technology OE 50 50 100 | 3|0/ 0|3
12 | 16LOEO12 | Principles of Communication | OE 50 50 100 3/0/0] 3
13 16LOE013 Mlcr_o cqntrollers and its OE 50 50 100 3lolols
applications
14 | 16NOEO14 | Virtual Instrumentation OE 50 50 100 310101} 3
15 Measurement and
16NOEO015 Instrumentation OE 50 50 100 3/]0|0]3
16 | 16SOE016 | Enterprise JAVA OE 50 50 100 3/]0|0]3
17 | 16SOE017 | Cyber Security OE 50 50 100 | 3/0/|0|3
18 | 16SOE018 | Network Essential OE 50 50 100 | 3|0/ 0|3
19 | 1610E019 Programming in Python OE 50 50 100 3/0/01]3
20 | 1610E020 BIG Data Science OE 50 50 100 3/0/0] 3
21 | 1610E021 Ob_Ject Oriented Programming OE 50 50 100 |3lo0lol3
using C++
22 | 16BOE022 | Computational Biology OE 50 50 100 3/]0/01]3
23 | 16BOE023 | Biology for Engineers OE 50 50 100 |3/ 0/ 01| 3
24 | 16BOE024 | Fundamentals of Bio OE 50 50 100 3lolols

Engineering




B.E. PRODUCTION ENGINEERING
LIST OF ONE CREDIT COURSES (15 Hours / Semester)

(Max. 1 Course / Semester upto VIl semester only)

Sl. Course Code| Course Title
No.
1 16POQZ1 Human Values
2 16POQ02 Human Values and Professional Ethics
3 16P0OC0Z3 Yoga for Youth Empowerment
4 16POC004 Basics of Civil Engineering
5 16POCO005 Metallography
6 16POCO006 Design of Experiments using Taguchi Concept
7 16POCO007 Entrepreneurship Development
8 16POCO008 Patents System in Engineering
9 16POC009 Industrial case studies
10 | 16POCO010 Project Management
11 | 16POCO011 Industrial safety
12 | 16POCO012 Six Sigma
13 | 16POCO013 Professional Skills
14 | 16POC014 Solar Energy Systems
15 | 16POCO015 Wind EnergySystems
16 | 16POCO016 Refrigeration Systems
17 | 16POCO017 Air Conditioning Systems




16PHS171 COMMUNICATION SKILLS IN ENGLISH
(Common to all branchés Category : HS
LTPC
2 203
Course Obijectives:
I To make the learners understand the usage of basic grammar in English.

T Toenhance the | earnerés speaking skills
1 Toinstill reading habits to practice communicative tasks and comprehension.
T To i mprove the |l earnerbés writing skills
9 To enrich the vocabulary of learners &peaking and writing

UNIT - | (6+6)

Listening - Listening to practice basic pronunciation at phonemic and word level, Listening to inf
conversations of exchanging greetings and introducing oneself/o®geskingl nt r oduci n g
family [/ friend, s pReadingReaylingatd gractice stresse dand paydkitimg- €
Autobiographical writing, Letter to seek permission, Letter to issue certificatasymar- Use of Auxiliary
Verbs, Adjectives and Adverb¥pcabulary-Word formation, Synonyms and Antonyms of High frequel
words.

UNIT- Il (6+6)

Listening-Listening to Telephone Conversations for taking and leaving messages, making en
Speaking@ Role-play activities based on real life situations, Narrating daily routiResding skimming
and scanning, Reading for comprehension with exerci8&&ing -Advertisements and slogan writin
Imperative instructions, Definition&rammar i Tenses, Pregitions; Vocabulary- Commonly confuse(
words

UNIT - 11l (6+6)

Listening -Listening to give instructions, Making requests and responding to requests, Thanking s
and responding to thank§peaking -Group Discussion on chosen topics, Describing a simple pro
ReadingReading and interpreting visual material, Critical readM{iting i Letter to the Editor of 4
Newspaper, RecommendationSrammar- Impersonal Passive, Subjaarb agreementVocabuary-
Collocation, Word Association

UNIT- IV (6+6)

Listening-Listening to accept/refuse invitation, Listening to apologize, Listening to congratsitetaking
T Debates on current social affaiReadingi Reading to make inference, Paraphrasiffgting - Personal
l etter (lnviting your friend to a function,

/ relatives); Grammar i 0 WhgGestions, Modal verbsyocabulary -Single word substitutesUse of
abbreviations & acronyms

UNIT-V (6+6)

Listening -Video Listening to different accents, Viewing Speeches, Viewing English songs, Viewing
films; Speaking -Giving impromptu talks, Making presentations on given topRsading | Extensive
reading; Writing 1 Writing General Article, Writing Short Storie§rammar - Common Errors in English
Vocabulary i Word Pairs with Repetitive meaning.

Contact Periods:

Lecture: 30Periods Tutorial: 30 Periods Practical: O Periods Total: 60 Periods



Text Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Department of English, Anna
University. Mindscapes

English for Technologists
and Engineers

Orient Blackswan, Chennai. 2012

Sadanand, Kamlesh & Punitha,
Susheela

Spoken English: A

Foundation Coursé¢Part 1)

Orient Blackswan, Hyderabad.
2014

Reference Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Raman, Meenakshi & Sangeetha
Sharma

Technical Communication:
Principles and Practice

Oxford University Press, New Delhi
2011

Vijay, Anbazhagan.J, & Jaishree.N

Technical EnglisH

Global Publishers, Chennai, 2016

Rizvi, Ashraf. M.

Effective Technical
Communication

Tata McGrawHill, New Delhi. 2005

Rutherford, Andrea. J Basic

Communication Skills for
Technology

Pearson, Nevibelhi. 2001

Redston, Chris, Cunningham, Gillie

Face 2 Face: Elementary
Student 6s Bo

Cambridge University Press, New
Delhi. 2009

EXTENSIVE READING (Not for Examination)

Kalam, Abdul. A.P.J

Websites

1. http://www.usingenglish.com
2. http://www.uefap.com

Course Outcomes:

Wings of Fire.

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

Universities Press, Hyderabad. 1999

CO1:The learner will be able to understand basic grammar and the learner will have sufficie

command Over language by training his tongue and tuning his ear through apt listenir

tasks.

CO2:Reading tasks will enable the learner practice phonological and linguistic aspect of

learning, help comprehend and create interest in extensive reading.

CO3:The learner shall be able to write appropriately for a given context and ugghtheard

at the right place.
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16PBS172 ENGINEERING MATHEMATICS -1 Category : BS

(Common to all branchégs LTPC
3204

Course Objectives:
To familiarize techniques of matrix algebra including properties of eigen values and eigen vectc
To gain the knowledge difyperbolic functions and application problems in differential calculus.
To familiarize with functions of several variables and Functions of two variables including
extremum problems, Jacobian and Leibnitz rule of integration.

1 To perform double anttiple integration with relevant to surface area and volume of solid

UNIT- | MATRICES (9+6)

Eigen values and Eigen vectors of a real ma@tiwaracteristic equatieRroperties of Eigen values and eig
vectorsCayley Hamilton theoremDiagonalization of matriceReduction of a quadratic form to canoni
form by orthogonal transformatieature of quadratic forms.

UNIT - 1l HYPERBOLIC FUNCTIONS AND DIFFERENTIAL CALCULUS (9+6)
Hyperbolic and Inverse Hyperbolic functicltentities Real and Imaginary par&olving Problems using
Hyperbolicfunctions.

Curvature and radius of curvatd@artesian and polar coordinatesnter of curvature and Evolutes
Envelopes and Evolute as etope of normal.

UNIT - 11 FUNCTIONS OF SEVERAL VARIABLES (9+6)

Functions of two variable§ ay | or 6s t heorem ( st aMaenmaam Minima |l y)
Constrained extremum b y-JatobignDiffenegtiatdrsundaruntegraignl i e

UNIT - IV INTEGRAL CALCULUS (9+6)
Definite and Indefinite integralSubstitution ruleTechniques of Integratiemtegration by parts

Trigonometric substitutionkitegration of rational function by partial fractiehgegration of irrational
functionsimproper integrals.

UNIT-V MULTIPLE INTEGRALS (9+6)

Beta and Gamma integrals and properties. Double InteGredage of order of integratidbouble
integrals in polar coordinatésrea enclosed by plane curv&sple integralsVolume as ariple integrai
Transformation to Polar, Cylindrical and Spherical polar coordinates

Contact Periods:
Lecture: 45 Periods Tutorial: 30 Periods Practical: O Periods Total: 75 Periods
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Text Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Veerarajan T

Engineering Mathematics

for Semesters | and I

Tata McGraw Hill Publishing Co., New
Delhi, 2015.

Kandasamy P, ThilagavathyK ang
Gunavathy K

Engineering Mathematics

for | year B.E/B.Tech.

S.Chand& Co, Ramnagar, Néelhi,
Reprint2013.

S. Narayanan and

Manicavachagom Pillai T.K.

Calculws, Vol.l, Il and I,

S. Viswanathan, Printers and Publisher
Pvt. Ltd, Chennai, 2009.

Reference Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Erwin Kreyszig

Advanced Engineering

Wiley & sons (Asia) Ltd,

Mathematics 10" Edition, 2015.

Ray Wylie.C and Louis Barrett | Advanced Engineering Tata McGraw Hill Company,
Mathematics New Delhi, 2004.

Grewal B. S Higher Engineering Khanna Publiskrs, New Delhi,
Mathematics 439 Edition, 2014.

Ramana B V Higher Engineering Tata McGraw Hill Co. Ltd, NewDelhi,
Mathematics 11" Print, 2010.

Bali N., Goyal M and Watkins C | Advanced Engineering Firewall Media (An Imprint of Laxmi
Mathematics Publications Pvt.td), New Delhi, ¥

Edition, 2009.

Bali N.P and Goyal M

A text book of Engineering

Mathematics

University Science Press (An Imprint of
Laxmi Publications Pvt Ltd),
New Delhi,2014

Course Outcomes

Upon completion of the course, the studevitsbe able to

CO1: Acquire knowledge of eigen values and eigen vectors including properties through ma

theory.

CO2: Understand the hyperbolic functions and applications of differential calculus.

CO3:Acquire fluency in partial differentiation and solving problems related to maxima and

minima for more independent variables.

CO4: Understand the standard types of integration and solution to various integrals..

COb5: Understand the multgintegrals and their applications to engineering problems.
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16PBS103 APPLIED PHYSICS Category: BS
(Common to Civil, Mechanical, Production LTPC
and Industrial Biotechnology branches) 3003

Course Obijectives:
To enhange the fundamental knowledge in Physics and its applications relevant to various streams of

Engineering and Technology.Upon completion of this course the students will be familiar with:

AConcepts, types of | as eringplemsandits applisatioasp p| i c at i
ABasics of properties of matter & ther mal ph
AOrigin of quantum physics, Schr°dingeros eq
APrinciples of acoustics, wultrasonics and th
AFundamentals of vacuum science, production
UNIT - | LASERS & FIBRE OPTICS (09)

Introductiors Principle of laser actioncharacteristics of laseiSpontaneous emission and Stimulated
emissionrEi nst ei n 6 spopulateriniersioni methods of achieving population inversion
Optical ResonatofTypes of Lasers Principle, construction and working of NEAG, CO,, Semiconductor
laser- applications of laselHologram.

Introductioni Basic Principles involveth fiber optics Total internal reflectiofi Structure of
optical fiberi Propagation of light through optical fibeDerivation for Numerical Aperture and acceptan
angle- fractional index changeClassification of optical fiber based on materials;aetive index profile
and Modes Fiber optical communication linkSiber optic sensorslisplacement
UNIT - Il PROPERTIES OF MATTER & THERMAL PHYSICS (09)

Elasticity Ho 0 k e éstresdsteaiw diagram Factors affecting elasticityBending moment Depression
of acantlever Youngos modul us -lbshapedmgirdér&ar m bendi ng

Thermal expansionthermal stressthermal conductivity heat conduction in solidsflow of heat through
compound mediaFor beds and Leeds derimentt met hod: t heor

UNIT- 11 QUANTUM PHYSICS AND APPLICATIONS (09)

Limitations of classical Physicsintroduction to Quantum theoryDual nature of matter and radiation
de-Broglie wavelength in terms of voltage, energy, and temperaiieei s e nUneentamty grinciple
verification T physical significance of a wave functio® c hr ©di nger 6s Ti me
dependent wave equationsParticle in a one dimensional potential weicanning Electron Microscope
(SEM)-Transmission Electron Mioscope (TEM).

UNIT - IV ACOUSTICS & ULTRASONICS (09)

Classification of soundloudness and intensityWeberFechner law standard intensity and intensity lev
- decibel- reverberation reverberation time sound absorbing material®etermination of absorption
coefficient- factors affecting acoustics of buildings.

Introduction- properties of ultrasonic wavegroduction of ultrasonic waves; Magnetostriction effect
Magnetostriction generatoPiezoelectric effeetPiezoelectric gaerator Acoustic grating Determination
of wavelength and velocity of ultrasonicavitation- applications ultrasonic drilling ultrasonic welding
ultrasonic soldering and ultrasonic cleanMgn- destructive TestingPulse echo system

UNIT-V VACUUM SCIENCE (09)

Introduction- Importance of vacuum in industriePumping speed and throughputypes of pumpsRotary
vane type Vacuum pump(oil sealed), Diffusion Pump and Turbo Molecular-Rigapurement of High
VacuumMcLeod GaugePiraniGaugePenning GaugeApplication to thin film technology.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods

13



Text Books

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Arumugam M

EngineeringPhysics

Anuradha Publishers, 2010.
(Unit | & Unit 111)

P.K.Palanisamy

Engineering physics

SciTech Publications (India) Pvt.
Ltd,2015. (Unit Il & Unit V)

Ganesan S and lyandurai N

Applied Physics

KKS Publishers, Chennai, 2007.(Unit

ReferenceBooks:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Avadhanulu M N and Kshirsaga
PG

A Textbook of Engineering
Physics

S.Chand and Company Ltd, New
Delhi, 2010.

Gaur R.K. and Gupta S.L

Engineering Physics

Dhanpat Rai Publishers, 2009.

K.Rajagopal

Engineering Physics

PHI Learning Private limited, New

Delhi,2015.

Course Outcomes:

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

CO1: Analyze the construction and working of-MAG, CO2, Semiconductor lasers.

Explain fiber optics and classify fibers based on index profiles and modes. [Familiarity

CO2: Acquire knowledge in properties of matter and thermal Physics [Application]

CO3: Analyze the dual nature ofcinpltet,erScuh

time independent and dependent wave equations. [Assessment]

CO4: Apply piezoelectric detector method for industrial applications. [Usage and Assessme

CO5: Production & Measurement of vacuum. [Familiarity]
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16PBS104 ENGINEERING CHEMISTRY Category : BS
(Common tcCivil, Mechanical and Production) LTPC
3003
Course Objectives
9 The course is aimed at imparting knowledge of Engineering Chemistry topics which would b

usefulfor students to understand chemistry relevant to conventional engineering fields.

UNIT -1 WATER TECHNOLOGY (09)

Water - sources- types of impurities, hardnessgemporary and permanentunits - ppm and mg/L-

estimation of hardness EDTA method problems- Boiler troubles- internal treatment external
treatment lime soda process and ion exchange procBsmking wateri characteristics colour, odour,
turbidity, chloride- treatment preliminary, primary and disinfection methodshlorinatiort breakpoint
chlorination, desalinatiori reverse osmosis.

UNIT-1I POLYMER TECHNOLOGY (09)

Polymers- definitions of monomer, polymer, figtionality, degree of polymegasioni Free radical
mechanismindividual polymers PVC, PMMA, Teflon, poyamide, poly carbonate, epoxglyurethane
- preparation, properties and their end usecempounding of plastics components and functions
fabrication techniques compression, injection, extrusion and blow mouldir@onducting polymers

structuresof polypyrrole, polyaniline and poly acetyleneonduction melsanism of polyacetylene onl
- Biodegradable polyersi polylactide starch and cellulose

UNIT - I FUELS AND COMBUSTION (09)

Fuels- classifications calorific value- Gross andNetDet er mi nat i on b-prolidems
combustioni theoretical auprinciple and calculations solid fuelsi Coal - proximate and ultimats
analysis- significance Coke characteristics manufacture by Otto Hoffman methed.iquid fuels’
petroleum - fractionation- petrol anddiesel- knocking of ICengines and diesel enginesctane ang
cetane numbeantiknocking agent$ Biogasi biodiesel.

UNIT - IV ENGINEERING MATERIALS (09)

Refractories classification properties andnanufacture of silica and magnesia bricks; Abrasives

Classificationproperties manufacture of SiG, Lubricantsi solid lubricants (Graphite & Molybdenum
sulphide)hydrodynamic mechanism of lubricatiorCement’ manufacture setting and hardeninaf
cement- special cementsAlumina cement, waterproof cemghigh early strength cement.

UNIT -V CORROSION (09)

Corrosion- Spontaneity Chemical corrosionmectanism, nature of oxidd@sPilling Bedworth rule-
electrochemical corrosidnmechanism typesi galvanic and differential aeratidnGalvanic series anc
importance’ Prevention methodsdesign of materials, cathodic protection technidsasrificial anode
and impressed current cathodajibitors- Protective coatingsinorganic coating electroplating
surface preparation and plating methogliegal to Cr and Ni and galvairig i Organic coatingpaints-
constituents and functions.

Contact Periods:
Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods



Text Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Vairam S, Subha Ramesh

Engineering Chemistry

Wiley India, 2015.

Jain. P.C. and Monica Jain

Engineering Chemistry

Dhanpat Rai publications Pvt. Ltd,
New Delhi, 18 Edition, 2015.

Reference Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Dara. S.S, Umare

Text book of Engineering
Chemistry

S. Chand Publications, 2004.

Agarwal C.V.

Chemistry of Engineering
Materials

9" Edition, B.S. Publications, 2006.

Kuriakose, J.C., and Rajaram J

Chemistry in Engineering
and Technol og

Tata Mc Graw Hill Publishing
company Pvt.Ltd, New Delhi, 2001,

O.P. Aggarwal, Avinash Aggarwa

Engineering Chemistry

KhannaPublishers, 2010.

Sivasankar B

Engineering Chemistry

Tata McGraw Hill Publications,
2008.

Course Outcomes:

Upon the completion of the course, Students will be able to

CO1: Understand the nature of impurities and the effects of various sources of water, and

apply them in treatment them usable for industrial and domestic purposes.

CO2: Know about the different types of polymeric materials, properties and fabrication which

match the specific applications.

CO3: Learn the different types of fuels with their compositions, combustion characteristics in

engines andpply them in design of combustion chambers.

CO4: Be familiar with the various engineering materials, refractories, abrasives, lubricants

and cements with their properties and manufacturing methods which are used in

engineering agplications.

CO5: Gain the knowledge about corrosion of the machinery they use in their fields and, also

to understand the mechanisms and to adopt the preventive measures by various techniqt
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16PES105 BASICS OF ELECTRICAL AND ELECTRONICS ENGINEERING
Category : ES
(Common to Mechanical, Production and L TPC
Industrial Biotechnology branchgs 3 00 3

Course Objectives:
9 Study the basic concepts of electric circuits, electronic devices and communication engineering
1 To know the fundamental of energy conversion, construction, principle of operdtéyacterization

of DC machines and AC machines.

UNIT -1 ELECTRICAL CIRCUITS & MEASUREMENTS (09)

Oh moé s i Kiamwc h o f if Steady BtatevSolution of DC circuitdntroduction to AC Circuit$
Waveforms and RMS ValuePower and Power factdrSingle Phase and Three Phase Balanced Circu
Operating Principles of Moving Coil and Moving Iron Inghents (Ammeters and Voltmeters),
Dynamometer type Watt meters and Energy meters.

UNIT-1I ELECTRICAL MACHINES (09)

Construction, Principle of Operation, Basic Equations and Types, Characteristics and Applications ¢
Generators, DC Motors, SingRhase Transformer, Single Phase induction motor.

UNIT - 1l SEMICONDUCTOR DEVICES AND APPLICATIONS (09)

Characteristics of PN Junction Diod&ener Effecti Zener Diode and its Characteristicbklalf wave and
Full wave Rectifiers Voltage Regulation.

Bipolar Junction Transistar CB, CE, CC Configurations and Characteristié&orking principle and
Characteristics of FET, JFET, MOSFETharacteristics and Simple Application of SCR, DAC, TRIAC
UJTT Elementary Treatment of Small Signal Amplifier.

UNIT - IV DIGITAL ELECTRONICS (09)

Binary Number Systern Logic Gate§ Boolean Algebra Half and Full Adders Flip-Flopsi Registers
and Counters A/D and D/A Conversion (Simple concepts).

UNIT -V FUNDAMENTALS OF COMMUNICATION ENGINEERING (09)

Types of Signals: Analog and Digital SignalModulation and Demodulation: Principles of Amplitude a
Frequency Modulations.

Communication Systems: Radio, TV, Microwave, Satellite, RADAR and Optical Fibre (Block Diagra
Approach only).

Contact Periods:
Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Muthusubramanian R, Salivahanan 9

and Muraleedharan K A

Basic Electricaland
Electronics Engineering

Tata McGraw Hill, Second Edition
(2009).

Mittle.V.N and Arvind Mittal

Basic Electrical
Engineering

Tata McGraw Hill, Second Edition
New Delhi, 2005.

Sedha R.S

A Text book of Applied
Electronics

S. Chand & Co., 2008.

Reference Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Nagsarkar T K and SukhijaM S

Basics of Electrical
Engineering

Oxford Press (2005).

Mehtra V.K and Rohit Mehta

Priniciples of Electrical

Engineering and Electronics

S. Chand& Co. 2" Edition 2015.

Mahmood Nahvi and Joseph A.
Edminister

El ectric Ci

Outline Series

rd

McGraw Hill, Sixth edition (2014

Premkumar N and Gnanavadivel J

Basic Electrical and
Electronics Engineering

Anuradha Publishers, ™ Edition
(2008).

Course Outcomes:

CO1:Analyze simple DC and AC Circuits.
CO2:Understand the significance of Electrical machines.

CO3: Apply knowledge on semiconductor devices and Integrated circuits.

CO4:Understand the concepts of communicagogineering.

COb5: Design simple circuits using electronic components for specific applications.
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16PBS106 PHYSICS LABORATORY

(Common to Civil, Mechanical, Production Category : BS
and Industrial Biotechnology branches ) LTPC
0 04 2

Course Objectives:

oY o have a practical knowledge about the concepts behind physics and the need to apply in the el

technology.

LIST OF EXPERIMENTS

Spectrometer Diffraction Grating Normal Incidence Method
Air Wedge' Determination of thickness ofgaper

Youngo6s iMantlevérBendingK oeni gébs Met hod

A w N PE

a. Laser Particle size Determination

b. Optical fiber- Determination of NA & Acceptance angle

Ammeter and Voltmeter CalibratiGnLow Range

Resistance Of The Given Coil Of WireCarey Fostdf s Br i d g e
Determination of Band gap Energy of Semiconductor

Ultrasonic InterferometerVelocity of sound & Compressibility of liquids.
Transistor Characteristics

© © ©® N o U

10 Torsional penduluriDetermination of Rigidity Modulus & Moment of Inertia

Contact Periods:
Lecture: O Periods Tutorial: O Periods Practical:60 Periods Total: 60 Periods

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

CO1.: Determinate all physical properties of any matter, basic idea of calibrating electrical
measuring instruments and thereby effectively using it for particular applications.
CO2: Experiment intrinsic characteristic features of electronic @dsvior electrical and

electronic applications.
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16PES107 ENGINEERING GRAPHICS Category : ES
(Common to Civil, Mechanical, Production and LTPC
Industrial Biotechnology branches) 2 044
Course Objectives:

AGeometrical constructions
Horthographic projections.
Merforming section of solids and development of the same.
Anterpretation of solids.
Mictorial view of solids
UNIT - | GEOMETRICAL CONSTRUCTIONS (15)

DimensioningLettering Types of LinesScaling conventionBividing a given straight line in to any numl
of equal partsBisecting a given anglé®rawing a regular polygon given one sifipecial methods of
constructing a pentag@nd hexagonConstruction of curves like ellipse, parabola, cycloid and involute
using one method.

UNIT-1I ORTHOGRAPHIC PROJECTIONS (25

Introduction to Orthographic Projectidtrojection of pointgrojection of straight lines with traces
Projectionof planesConversion of pictorial views to orthographic vieRmojection of solids Auxiliary
projections.

UNIT - I SECTION OF SOLIDS AND DEVELOPMENT (20

Section of solidsDevelopment of surfaces

UNIT - IV INTERPENETRATION OF SOLIDS and PICTORIAL VIEWS (20

Cylinder and cylinder, cone and cylinder only Isometric projectid@@snversion of orthographic views ta
pictorial views (simple objects).

UNIT -V INTRODUCTION TO AUTOCAD (20

Object Construction : Page layout Layers and Line types Creating, Editing and selecting
the Geometric Objects. Viewing, Annotating, Hatching and Dimensioning the drawing
Creating Blocks and Attributes

Contact Periods:
Lecture: 30Periods Tutorial: O Periods Practical: 60 Periods Total: 90 Periods
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Reference Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

K.Vengopal Engineering Graphics New Age International (P) Limited,
2015.
Dhananjay.A.Jolhe Engineering Drawing Tata McGrawHill Publishing Co.,

2007.

K.V.Nataraajan

A text book of Engineerin
Graphics

Dhanalakashmi Publishers, Chenn
2006.

M.B.Shah and B.C. Rana

Engineering Drawing

Pearson Education, 2005.

Luzadder and Duff

Fundamentals of
Engineering Drawing

PrenticeHall of India Pvt Ltd, XI
Edition, 2001.

K.L.Narayana and
P.Kannaiah

Text book on Engineering

Drawing

2" Ed., Scitech Publications (India
Pwvt. Ltd, Chennai, 2009.

Course Outcomes:

On completion of this course, students will be able to

CO1:Represent planes and solids as per international standards.

CO2:Generate and interpret multiple views through development, interpretation and

sectional views.

CO3:Generate and interrupt orthographic views.

CO4:Generate and interrupt pictorial views and interpenetration.

COb5: Generate and interrupt perspective views.

CO6: Apply the concept of AUTO CAD in engineering graphics.
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16PHS271 TECHNICAL ENGLISH Category : HS
(Common to all branches) LTPC
2 203
CourseObijectives

I To make learners acquire guided listening and speaking skills in both formal and informal contex

1 To help them develop reading skills by familiarizing them with different types of reading tasks anc

strategies

1 To make them understanadvance level of grammar and equip them with writing skills needed for

academic as well as workplace contexts.

1 To explore the learner to Technical English and Technical Vocabulary.

UNIT- (6+6)

Listening - Listening to ask for/ give opinions, Listening to persuade/dissuade people, Listening to ma
complaints, Listening to transfer informati@®peakingi Role play activities on a formal/corporate context
Delivering Welcome Addres®eadingi Reading tonfer lexical and contextual meaningfriting - Effective
use of SMS on Whatsapp/ Hike/ Messenger, Writingdils on a business context, Technical style;
Grammar i Use of relative / reflexive pronouns, Discourse Markém;abulary- Homonyms and
Homophone

UNIT- I (6+6)

Listening - Listening to express regrets/sympathy/condolences, Listening anddkitg; Speakingi
Addressing at an official meeting to deal with problems/ sensitive issues, Discussion on a movie with
poignant social message/ or on a recently read lRekcling- Reading a short story or an article from
newspapenVriting - Writing a review of a bok/movie/music concert/sports event, Graph Description;
Grammar i Noun/Adjective/Adverbial phrases, Cause and effect expressionapulary - Using phrasal
verbs in sentences, Jargon

UNIT - 1l (6+6)

Listening - Listening to a talk about using quantities, Listening to describe manner and frequency, List
expressions of assumptions/inference, Listening to make compai@akingi Making conversation to
practice stress, pause, pronunciation and intonalntroducing the chiejuest;Reading- Speed reading
reading passages with time limXVriting 7 Notice, Agenda and Minutes of meeting&lements of Writing
Technical article$ Grammar - Numerical expressions, Conditional clauséscabulary - Same word used
different parts of speech, Register

UNIT- IV (6+6)

Listening - Listening to talks about future events/plans, Listening to a talk about making arrangement
Listening to language of reporting, Viewing a model discus$Sgeakingi Discussion on a formal/corpora
context, Proposing vote of thankeading- Reading the job advertisements and the profile of the comp:
concernedWriting - Process Description, Applying for a job with résu@émmar - Direct and indirect
speechVocabulary - Idioms

UNIT-V (6+6)

Listening T Listening to expressions of possibility, Listening to expressions of obligations, Listening to
expressions of ability, Viewing model interviev&peaking- Mock interview;Reading- Note making,
Intensive readingriting 1 Checklist, - Feasibility / Project reportGrammar i Time Statements and
Contracted Time Statements; Vocabulafyominal Compounds

Contact Periods:
Lecture: 30Periods Tutorial: 30Periods Practical: O Periods Total: 60 Periods
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Text Books:

AUTHOR NAME TITLE OF BOOK PUBLISHER,
YEAR OF PUBLICATION
Department of English, Anna English for Technologists | Orient Blackswan, Chennai. 2012
University. Mindscapes and Engineers.
Sadanand, Kamlesh & Punitha, | Spoken English: A Orient BlackswanHyderabad. 2014
Susheela Foundation Course (Part 2).

Reference Books:

AUTHOR NAME TITLE OF BOOK PUBLISHER,
YEAR OF PUBLICATION
Raman, Meenakshi & Sangeetha| Technical Communication: | Oxford University Press, New Delhi

Sharma Principles and Practice 2011

Vijay, Anbazhagan.J, 8aishree.N| Technical EnglisHl Global Publishers, Chennai, 2016

Rizvi, Ashraf. M. Effective Technical Tata McGrawHill, New Delhi. 2005
Communication

Herbert, A.J Structure of Technical The English Language Society,
English London. 1971

Michigan, E.A Word Power and Speed Infinity Books, New Delhi, 2007

Reading: English

Improvement Series
Rajendrapal & Korlahalli. J.S Essentials of Business Sultan Chand & Sons
Communication

WEBSITES
1. http://www.usingenglish.com
2. http://www.uefap.com

Course Outcomes:
Upon completion of the course, the studewitl be able to

CO1:The learners will be able to speak convincingly at work place and social contexts through
guided listening tasks and different genres and strategies of reading.

CO2:The learner will understand advance level of grammar and write professionally to a larger
for workplace and general contexts.

CO03:The learners will familiarig themselves with Technical Vocabulary and Technical English.
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16PBS272 ENGINEERING MATHEMATICS -1l Category : BS
(Common to all branches) LTPC
32014
Pre-Requisites:Basics of trigonometry differential and integral formulae.

Course Objectives
1 To acquire knowledge of teniques of ordinary differential equations leading to engineering problenr

1 To acquire knowledge of vector Calculus with engineering applications.
9 To gain standard techniques of complex variable applicable to fluid dynamics, heat conduction,
andelasticity.
9 To develop skill of solving transforms leading to engineering applications.
UNIT - | ORDINARY DIFFERENTIAL EQUATIONS (9+6)

Second and Higher order Differential Equations, Method of variation of paranidetied of undetermined
coefficientsHo mogeneous equati ons o3$ystdnuwf Sinultaseous firsd orderd iges
equations with constant coefficientMethod of reduction of order.

UNIT- II VECTOR CALCULUS (9+6)

Gradient and directional derivativBjvergence and Cuil Irrotational and Solenoidal field¥ector identities
Line, Surface and Volume Integrdlssr eendés Theorem in a Plane , G
(Statements only)Verifications and Applications.

UNIT - 11l COMPLEX D IFFERENTIATION (9+6)

Functions of a Complex variabRnalytic functions Cauchy Riemann equations and sufficient conditions
(excluding proof) Harmonic conjugatégonstruction of analytic functioASonformal mappings: w=z+a, az,]
2%,& , sinz, cosz and Bilinear Transformation.

UNIT - IV COMPLEX INTEGRATION (9+6)

Cauchyds integral theoiTamn| oCdsclandls Lanreaqgt &ls f
expansion$ Poles and ResiduésCa uc hy 6 s R e § Codtourintegratieiio Gireular and semi circul
contours with no pole on real axis.

UNIT-V LAPLACE TRANSFORMATIONS (9+6)

Laplace transformdProperties and standard transfofimansforms of unit step, unit Impulse and error funci
T Transforms operiodic functionsinverse Laplace transformmitial and Final value theorem€onvolution
theorem (Statement only) and applicatiedgplications to Solution of Linear differential equations of seco
order with constant coefficients.

Contact Periods:
Lecture: 45 Periods Tutorial: 30 Periods Practical: O Periods Total: 75 Periods
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Text Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Veerarajan T

Engineering N\

for Semesters | and I

TataMcGraw Hill Publishing Co., New
Delhi, 2015.

Kandasamy P, Thilagavathy K an

Gunavathy K

Engineering N\
for | year B.E/B.Tech

S.Chand& Co, Ramnagar, New
Delhi,Reprint2013.

S. Narayanan and
Manicavachagom Pillai T.K.

CalculusVol.lll

S.Viswanathan, Printers and Publishe
Pvt. Ltd, Chennai, 2009.

Reference Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Erwin Kreyszig

Advanced Engineering
Mathematics

Wiley & sons(Asia) Ltd, 10
Edition, 2015.

Ray Wylie.C andlouis Barrett

Advanced Engineering Mathematic

Tata McGraw Hill Company, New
Delhi, 2004.

Grewal B. S Higher Engineering Mathematic§ Khanna Publishers, New Delhi
434 Edition, 2014.
Ramana B V Higher Engineering Mathematicy Tata McGraw Hill Co. Ltd,

NewDelhi, 1¥ Print, 2010.

Bali N., Goyal M and
Watkins C

Advanced Engineering
Mathematics

Firewall Media (An Imprint of
Laxmi Publications Pvt Ltd),
New Delhi, 7" Edition,2009.

Bali N.P and Goyal M

A text book of Engineering
Mathematics

UniversityScience Press (An
Imprint of Laxmi Publications

Pvt Ltd), New Delhi,2014.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Understand the kinds of differential equations and their solutions in the fexidiakering.

CO2: Evaluate gradient, divergence and curl and also line, surface and volume integrals in ¢

form and simple coordinate systems and calculate integrals applying Greens, stokes ¢

Gauss theorems.

CO3: Understand the concepts of analytic functions and conformal mappings.

CO4: Evaluate contour integrals using calculus of residues.
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16PBS2Z3 MATERIALS SCIENCE Category : BS
(Common to all branches) LTPC
3 003

Course Obijectives:
To enhance the fundamental knowledge in Physics and its applications relevant to various streams of
Engineering and Technology. Upon completion of this course the students will be familiar with:
o¥'he properties of conducting materials.
u¥'he applicatiorof magnetic and super conducting materials.
wApplication and properties of dielectric and ferro electric materials.
oApplications and properties of Modern engineering materials.

uNano materials and its properties.

UNIT -1 CONDUCTING MATERIALS (09)

Introduction to Conductoris classical free electron theory of metalBraw backs of classical theory
guantum theory Electrical and Thermal conductivity of Metal®erivation for Wiedemain Franz lawi
Lorentz numbet iFermi distribution function effect of temperaturé density of energy statéscalculation
of Fermi energycarrier concentration in metals.

UNIT -1l SEMICONDUCTING MATERIALS AND DEVICES (09)

Introductioni Properties elemental and compound semiconductdrgrinsic andextrinsic semiconducto
I properties Carrier concentration in intrinsic Semiconducteariation of Fermi level with temperature
and carrier concentratiorElectrical Conductivity band gap determinaticrextrinsic semiconductors
Carrier concentt#n in P type and Ntype semiconductofisvariation of Fermi level with temperature ar
impurity concentratioii Hall effect Determination of Hall Ceefficient in N type and P type Semicondug
- Applications.

UNIT - I MAGNETIC AND SUPER CONDUCTING MATERIALS (09)

Introduction- Origin of magnetic momentBohr magneton Dia, Para, and Ferro magnetic materials
Domain theory of ferromagnetisnHysteresis Hard and Soft magnetic materials. Ferritegructure and
applications- Magneto opticatecording and readoiitSuperconductivity Types of superconductof8CS
theory of superconductivity (qualitativeproperties High Tc superconductors, Applications of
superconductorsSQUID, Cryotron, Magnetic levitation.

UNIT - IV DIELECTRICS AND FERROELECTRICS (09)

Introduction to dielectric materialsElectric polarization and Dipole momeriElectrical susceptibility
dielectric constarit Various polarization mechanisms in dielectredectronic, ionic, orientational and
space chargpolarizationi frequency and temperature dependence of polariZatimernal fieldi Claussius
T Mosotti relation (derivation) dielectric loss dielectric breakdowit Applications of dielectric materials
Ferro electricityi Ferro electric materialBaTiO; 1 Applications Ferro electric energy converter.

UNIT-V MODERN ENGINEERING MATERIALS (09)

Metallic glassespreparation of metallic glasseproperties applications of the metallic glasseShape
Memory Alloys (SMA)- Characteristicgproperties of NiTi alloy applications of the Shape memory allo
- advantages and disadvantages of SMNanomaterialsynthesis chemical vapour depositidnSol Geli
ball Milling T properties of nanoparticles and applications of nanoparfickzgbonNanotubes (CNT)
structurei propertied applications of CNTSs.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
26



Text Books:

AUTHOR NAME TITLE OF BOOK PUBLISHER,
YEAR OFPUBLICATION
P.K.Palanisamy Engineering Physiddl Scitech Publications (India ) Pvt. Ltd 201
(Unit 1, Unit 11l & Unit 1V)
Dr.Jayakumar .S Materials science R.K.Publishers,2008.(Unit Il & IV)
Dr.V.Rajendran Material Science Tata McGraw HillPublications,

NewDelhi, 2011.

Reference Books:

AUTHOR NAME TITLE OF BOOK PUBLISHER,
YEAR OF PUBLICATION

Charles P.Poole, Jr; Frank J.Owen| Introduction to Nanotechnology Wiley India, 2012.

Gaur R.K. and Gupta S.L Engineering Physics Dhanpat RaPublishers, 2009

K.Rajagopal Engineering Physics PHI Learning Private Ltd,
New Delhi, 2015.

Course Outcomes:

Upon completion of this course the students will be able to

CO1:Analyze the properties of conducting materials. [Familiarity]

CO2:List and analyze the properties of Semiconducting materials and Devices. [Familial

COa3:ldentify, analyze the properties and applications of magnetic & super conducting
materials. [Familiarity]

CO4:List and analyze the properties of dielectric Ferro electric materials. [Familiarity
&Application]

COb5: List the properties and applications of modern engineering materials. [Familiarity &
Application]
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16PHS274 ENVIRONMENTAL SCIENCE AND ENGINEERING
( Common to all branches) Category : HS
LTPC
3003
Course Objectives:
I The course is aimed at creating awareness among students and also to inseminate the critic:

of preserving environment.

UNIT -1 ENVIRONMENTAL RESOURCES (09)

Natural resources-oresti benefits, over exploitation, deforestation & consequenddater- unique
features, hydrological cycle & over exploitatibi-ood-effect of moderragriculture, fertiliers, pesticides,
eutrophicatior& biomagnifications- Energy resourcesrenewable& non-renewable resourceswind,
solar and tidat harnessing methods.

UNIT-1I ECO SYSTEM AND BIODIVERSITY (09)

Ecology- ecosystem, physicahd chemical components of ecosystem, biological components of ecog
- forest ecosystem, desert ecosystem and pond ecosystem, Energy flow in ecosystem, nitrogen cyc
carbon dioxide cycle, food pyramid, ecological succession, Biodivensipes,values of biodiversity, hot
spots of biodiversity, endangered and endemic species, conservation of biodiversitysitui ex situ
conservation.

UNIT - I ENVIRONMENTAL POLLUTION (09)

Air pollution, classification of air pollutanissourceseffects and control of gaseous pollutants,3@GD;,
H.S, CO, CQand particulates, control methodsyclone separator and electrostatic precipitaitiater
pollution - classification of water pollutants, organic and inorganic pollutants, sources, afidatentrol of
water pollutants Soil pollutionsources, effects and contrd\oise pollution- decibel scale, sources, effe
and control.

UNIT - IV ENVIRONMENTAL THREATS (09)

Acid rain, greenhouse effect, global warming and ozone depléisagter management, flood, drought,
earthquake and tsunami, Threats to biodiversitgstruction of habitat, habit fragmentatidmunting, over
exploitation and manwildlife conflicts, The IUCN red list categories, status of threatened species.

UNIT-V SOCIAL ISSUES AND ENVIRONMENT (09)

Sustainable developmensustainable technologies, need for energy and water conservation, rain wa
harvesting, water shed management, waste land reclamation, Pollution control Act, Wild life protect
Forest conservation act, population growéxponential and logistic growth, variation in population amg
nations, population policy, women and child welfare programs, role of information technology in hun
health, HIV/AIDS- effects and preventiv@easures.
Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

Sharma J.P AENnvironment | University Science Press, New Delh
3 Edition 2009.
Anubha Kaushik and C.P. Kaushil A Envi r o n me nt | New age International Publishers,

Engi n e &Editomg 0

New Delhi, 2008.

Reference Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OFPUBLICATION

R.K. Trivedi

Hand book of Environmenta
laws Rules, Guidelines,
Compliances and
Standar ds o,

Environ Media, 2006.

G. Tyler Miller Jr

AENvI
10" Edition

ronment g

Thomson Brooks/Cole Publishing,
2004.

Gilbert M. Masters

Introduction to
Environmental Engineering

and Science2™ Edition

Pearson Education, 2004.

Course Outcomes:

Upon the completion of the course, Students will be able to

CO1: To know about the various environmental resources, the effective utility and problems

accompanied in over exploitation.

CO2: To acquire knowledge about the interaction of biosphere with environment and conservati

methods of bialiversity.

CO3: To be aware of the source of various types of pollution, their ill effects and preventive met

CO04: To understand the environmental threats, Acid rain, Green house effect and Ozone deple

and natural disasters.

CO5: To create an idea about sustainable development and social issues.
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16PES2Z5 PROGRAMMING IN C Category : ES
(Common to all branches) LTPC
3003
Course Obijectives:

Upon completion of this course, the students will be familiar with,

AThe Computer and Programming fundamental s

AData types in C and Flow control statements
AFunctions, Arrays, Pointers And Strings

A Bi t Qperatas, Preprocessor Directives, Structures and Unions

AStructures, List Processing, l nput And Outop
UNIT - | COMPUTER AND PROGRAMMING FUNDAMENTALS (09)

Computer fundamentaisEvolution, classification, Anatomy of a computer: CPU, Memi@,i
Introduction to softwaré Generation and classification of programming languagésmpilingi Linking
and loading a prograinTranslatoli loaderi linkeri develop a prograrm software developmeiit
Introduction to OS Types of O Algorithmsi Structured programming concept.

UNIT-1I DATA TYPES AND FLOW OF CONTROL (09)

An overview of Ci Programming and PreparatidnProgram Outpul Variablesi Expressions, an
Assignment, The use of #include, printf(), scaiif(lexical elements, operatoesd the C systenis The
fundamental data typé&sFlow of control

UNIT - 11l FUNCTIONS, ARRAYS, POINTERS AND STRINGS (09)

Functions and storage classd® Arraysi Pointersi Call by referencé Relationship between Arrays ar
Pointersi Pointer arithretic and element sizeArrays as function argumehtDynamic memory allocatior|
I Stringsi String handing funatinsi Multidimensional Arrays.

UNIT - IV ARRAY OF POINTERS, BITWISE OPERATORS, (09)
PREPROCESSOR DIRECTIVES

Arrays of Pointer$ Argumentsto main ()- Ragged Array$ Functions as ArgumenisArrays of Pointers
to Functions Type qualifiers:Bitwise operators and expressianslasksi Software tool§ Packing and
unpacking Enumeration typei The preprocessor directives.

UNIT -V STRUCTURES AND UNIONS, I/0 AND FILE OPERATIONS (09)

Structures and UniorisOperator precedence and associativiBit fields i Accessing bits and bytes
Input and Output functiorisFile Processing FunctiofisEnvironment variables Use of make andtich

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books:

AUTHOR NAME TITLE OF BOOK PUBLISHER,
YEAR OF PUBLICATION
Pradip Dey, Manas Ghosh Computer Fundamentals an| Oxford University Press, 2013.
Programming in CSecond
Edition
Al Kelley, Ira Pohl A Book on @Programming | Addison Wesley, 2001.
in C, Fourth Edition

Reference Books:

AUTHOR NAME TITLE OF BOOK PUBLISHER,
YEAR OF PUBLICATION
Stephen G. Kochan Programming in GA Sams Publication, 2004.

complete introduction to the
C programming language,

Third Edition
Yashavant P. Kanetkar Let Us C, 13 edition BPB Publications, 2013.
Brian W. Kernighan and Dennis | The C Programming PrenticeHall Software Series, 1988
Ritchie Languageo, Se
Stephen Prata C Primer Plus, Fifth Edition | Sams Publishing, 2005.

Course Outcomes:

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

CO1.: Articulate the programming environment [Familiarity]

CO2: Write algorithm for solving the given problem statement [usage]

CO03:Use right data types and flow control statement [Assessment]

CO4: Write programs using functions, arrays, pointers and strings [Usage]

COb5: Use right storage classes, preprocessor dies;tbitwise operators in programs
[Assessment]

CO6: Use structures, unions and files [Usage]




16PES206 ENGINEERING MECHANICS Category : ES
Common to all except ECE, CSE and IT branche LTPC
32014

Course Obijectives:

ATo analyze the f doswdythedysamiesrofsparticles; impulseiandmoraentam.

UNIT -1 INTRODUCTION TO MECHANICS AND FORCE CONCEPTS (09)

Principles and ConceptsLaws of Mechanic$ system of force$ resultant of a force systeihresolution
and composition diorcesi L a mi 60 s Ttnoreeatofeafiorcé physical significance of moment
Var i gnon & sesoluttoread a feraa into force and coupléorces in spacé addition of concurrent
forces in space equilibrium of a particle in space.

UNIT-1I FRICTION (09)

Frictional resistance classification of frictionlaws of frictioni coefficient of frictiorangle of frictioni
angle of reposé icone of frictioni free body diagraradvantagegquilibrium of a body on a rough inclir
planei nonconairrent force systemladder frictioni rope frictioni wedge friction.

UNIT - 11l GEOMETRICAL PROPERTIES OF SECTION (09)

Centroidsi Determination by integratioh moment of inertid theorems of moment of inertidg’roduct of
Inertial Principalmoment of inertia of plane areasadius of gyration.

UNIT - IV BASICS OF DYNAMICS - KINEMATICS (09)

Kinematics and kinetick displacements, velocity and acceleratidqguations of motioii Rectilinear
motion of a particle with uniform velocity, ifarm acceleration, varying acceleratibmotion curves
motion under gravity relative motiori curvilinear motion of particles projectilesi angle of projectiori
rangei time of flight and maximum height.

UNIT-V BASICS OF DYNAMICS - KINETICS (09)

Newt onds s ec o nlohealt reomentoni DnAlt e mmer t 6s princi pl e
work energy equation of particletaw of conservation of energyprinciple of work and energy.
Principle of impulse and momentunEquations ofnomentuni Laws of conservation of momentum.
Impacti Time of compression, restitution, collisibrCo-efficient of restitutiori types of impact collision
of elastic bodies by direct central impact and oblique impaotlision of small body with a mas/e bodyi
Kinetic energy of a particle.

Contact Periods:
Lecture: 45 Periods Tutorial: 30 Periods Practical: O Periods Total: 75 Periods
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Text Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

S.S. Bhavikatti and K.G.
Rajasekarappa

Engineering Mechanics

New Age International Pvt Ltd. 1999.

S.C. Natesan

Engineering Mechanics

Umesh Publications,-B north market,
Naisarak, Delhi, 2002.

Reference Books:

AUTHOR NAME

TITLE OF BOOK

PUBLISHER,
YEAR OF PUBLICATION

F.B. Beer and E.R.
Johnson

Vector Mechanics for
Engineers

Tata Mc.Graw Hill Pvt Ltd, 160
Edition, 2013.

S. Timoshenko and Youn

Engineering Mechanics

Mc.Graw Hill, 4" Edition, 1995.

Irving Shames and
Krishna Mohana Rao

Engineering Mechanics

PrenticeHall of India Ltd, Delhi, 2006.

Domkundwar V.M and
Anand V. Domkundwar

Engineering Mechanics
(Statics and Dynamics)

Dhanpat Rai and Co. Ltd*Edition,
2006.

Suhas Nitsure

Engineering Mechanics

Technical Publications, Punest1
edition, 2006.

R.C.Hibbeller Engineering Mechanics | Prentice Hall of India Ltd, 18 Edition,
2013.
Vela Murali Engineering Mechanics | Oxford university Press$l

Edition,2010.

Course Outcomes

On completion of this course, students will be able to

CO1:Analyze the problems related to force systems and friction

CO2: Apply concepts of centre of gravity and moment of inertia

CO03: Solve problems on dynamics, momentum and impulse
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16PBS207 CHEMISTRY LAB Category: BS
(Common to Civil, Mechanical, Production and IBT branches) LTPC
0 0 4 2

Course Obijective:
1 The course is aimed at imparting knowledge of experimental tpadsmiwhich would be useful for students tc

apply the practical principles relevant conventional engineering field.

LIST OF EXPERIMENTS
1. Estimation of hardness by EDTA method.
Estimation of chloride by Argentometric method.
Determination of dissolvedogye n by Wi nkl er 6s met hod.
Conductometric titration of mixture of strong acid and weak acid using strong base.
Potentiometric titration of ferrous iron by dichromate.
Estimation of copper in brass by EDTA method.
Estimation of Iron by Spectrophotometry
Estimation of HC1 by pH titration.

No gk~ wdN

Lecture: O Periods Tutorial: O Periods Practical: 60 Periods Total: 60 Periods

Reference books:

AUTHOR NAME TITLE OF BOOK PUBLISHER,
YEAR OF PUBLICATION
A.O. Thomas, Practical Chemistry Scientific Book Centre, Cannanor
2003.
Jeffery G H, Basset J. Menthom J, Vogel 6s Text Db|EBS,1988.
Denney R.C. quantitative analysis,"5SEdition

Course Outcomes:

Upon the completion of the course, the students will be able to
CO1:Understand the nature of hardness, chloride level, pollution level using dissolved
oxygen content, iron present in water and analyse them in water.

CO2: Apply the EMF and conductometric measurements in quantitative analysis of substa
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16PES208 WORKSHOP PRACTICE Category : ES
( Common to Civil, Mechanical, Production LTPC
and Industrial Biotechnology 0 042

Course Objectives

1 To make various basic prototypes in the carpentry trade such as Lap joint, Lap Tee joint,
Dove tail joint, Mortise &Tenofoint and Crosd.ap joint.
1 To make various welding joints such as Lap joint, Lap Tee joint, Edge joint, Butt joint and

Corner joint.

LIST OF EXPERIMENTS

1
2
3
4.
5
6
7
8

Introduction to use of tools and equipments in Carpentry, Welding, Foundry and Sheet metal
Safetyaspects in Welding, Carpentry and Foundry

Half lap Joint and Dovetail Joint in Carpentry

Welding of Lap joint, Butt joint and -Joint

Preparation of Sand mould for cube, conical bush, pipes and V pulley

Fabrication of parts like tray, frustum of cone agdare box in sheet metal

Electrical wiringi simple house wiring

Plumbing

Lecture: 0 Periods Tutorial: O Periods Practical: 60 Periods Total: 60 Periods

Course Outcomes:

On completion of this course, students will be able to
CO1:Use tools anéquipments used in Carpentry, Welding, Foundry and Sheet meta
CO2:Make half lap joint and dovetail joint in carpentry.
CO3:Make welded lap joint, butt joint andj®int.

Prepare sand mould for cube, conical bush, pipes and V pulley.
CO4:Fabricate parts like tray, frustum of cone and square box in sheet metal
CO5: Carry out minor works/repair related to electrical wiring and plumbing.
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16PES279 PROGRAMMING IN C LABORATORY
Common to all branches

Course Objectives

AData types i nstakmensd Fl ow ¢

AFunctions, Arrays, Pointer
ADynamic memory allocati on
ABit wi se Operators, Preproc
AStructures, List Processin
PRACTICALS

EXERCISES ILLUSTRATING THE FOLLOWING CONCEPTS:
1. Operators , Expressions and IO formatting

. Decision Making and Looping

. Arrays and Strings

. Functions and Recursion

. Pointers

. Dynamic Memory Allocation

. Structures

. Unions

© 00 N OO 0o A WD

. Files
10. Command line arguments
11. Mini Project

CategoryES
LTPC
00 42

ontr ol

s And Strings
and command | in
essor Directive

g, l nput And Ou

Lecture: 0 Periods Tutorial: O Periods Practical: 60 Periods Total: 60 Periods

Course Outcomes:

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

CO1:Use appropriate data types and flow control statements [Usage]

CO2:Write programs using functions, arrays, pointers and strings [Usage]

CO3: Write programs using dynamic memory allocation [Usage]

CO4:Implement programs using right storage clagsesprocessor directives, bitwise

operators [Usage]

CO5:Work with command line arguments, structures, unions and files [Usage]

CO6:Develop applications using C [Usage]
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16PBS3Z1 ENGINEERING MATHEMATICS I Category: BS
(Common to all Branchgs
LTPC

320 4
Course Obijectives:
A To gain the knowledge of formation of Fourier series.
A To familiarize with Infinite and finite Fourier transforms functions.
A To be familiar with solution of first and second order differential equations.
A To acquire knowledge of techniques to solve ortetasn dimensional partial differential

equations concerning to engineering applications.

UNIT - | FOURIER SERIES (9+6)

Di ri chl et é&Fsll rangerExpansiongdddsand even functiondHalf range sine and cosine series
Parseval 6s i dent-Harmonicmanalysis Four i er seri es

UNIT - I FOURIER TRANSFORMS (9+6)

Fourier integral theorem (statement ordyifinite Fourier transform pai Fourier sine and cosine transform
pair - PropertiesTransforms of simple functiond? ar seval 6s i dent i tHnited-ouriea
transforms.

UNIT - I PARTIAL DIFFERENTIAL EQUATIONS (9+6)

Formation of partial differential equation&irstorder PDESt andar d types -and Laé
Linear partial differential second and higher order with constant coefficiettmogeneous and
Non-homogeneous types

UNIT - IV BOUNDARY VALUE PROBLEMS (9+6)

Method of separation of variables and Fourier series solution: One dimensional wave equation, one
dimensional heat flow.

UNIT -V Z TRANSFORMS (9+6)

Z transformspropertiesinverse Z transformitial and final value theoremm€onvolution theoremFormation
of difference equationrsSolution to difference equations of second order difference equations with cg
coefficients with Z transform.

Contact Periods:

Lecture: 45 Periods Tutorial: 30 Periods Practical: O Periods Total: 75 Periods
Text Books
Author Name Title of Book Publisher, Year of Publication
Veerarajan T Transforms and  partial Tata McGraw Hill Publishing
differential equations Co., New Delhi, 2015

Kandasamy, Thilagavathy al Engineering Mathematics f{ S.Chand& Co, Ramnagar, New
Gunavathy semester Il B.E/B.Tech Delhi. 2013
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Reference Books

1.GrewalB . S, AHIi gher Engineering Mathemati cso Khannsea
2. Ramana B. V, AHi gher Engineering Mat hematicso T
Reprint, 2010.

3.Bali N., Goyal M, diThfaesdmtrimal aemgu &tairemad Uni ve

4. Ray Wylie C and Louis C Barrett,AAdvanced Engi
New Delhi, 6th Edition, Reprint ,2014

5.Donald.A.McQuarrig , ifMat hemati cal Met hods for Scientists
Ltd., New Delhi, 1st Edition, Reprint ,2015

Course Outcomes

On completion of this course, students will be able to

CO 1: Understand the concepts of Fourier series and itsgoti@h when discrete and continuous form is known.
CO 2: Acquire fluency in Fourier transforms in order to solve improper integrals.

CO 3: Understand the standard and special types of partial differential equations.

CO 4: Gain fluency in solving boundary value problems.

CO 5: Understand the Z transform methods to find solutions of difference equations.

Course Articulation Matrix

PO/IPSO | po| po| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| psal psol Pso
CO |1/2|3|4|5|6|7|8|9|10f11]22 1| 2|3

cCol1 | H|H M ] )

coz [M|[H M| -|-T-T-1T-1T-Im[-]T-1wm ; )

CO3 |H M| - - - |- -] - - Li-1-1 M H H

CO4 |H|IH M| -] - M| -] -[-M[M][-| M [M™m]-

COS | M M M - | - - - - - MM L

16BS3zL| H|[H[M [ - [ -[L[-]-]-JtfL|-|™M|MmM]-

L- Low, M i Moderate (Medium), H - High
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16PES302 STRENGTH OF MATERIALS Category: ES
(Common to Production and Mechanical Engineering)
Pre-Requisites: L TPZC

1.16PES206 Engineering mechanics 3 00 3
Course Objectives:
A To understand the basic concepts of stress, strain, shear force, bending moment and deflection for
different types of load.
A To understand the theory of columns and applications of torsion.
UNIT - | STRESS AND STRAIN (09)

Stress and strain atpwintTension, compression, shear stressd o k e 6- Conmpaund bar$ lateral
strain- P o i s s o n\olimetriadtraine Bulk modulus- Relationship among elastic constantstress
strain diagrams for mild steel, cast irbitimate stress Yield stressFactor of safety Thermal stresses
Thin cylinders- Strain energy due to axial foredResilience Stress due to gradual load, suddenly app
load and Impact load.

UNIT-1I SHEAR FORCE AND BENDING MOMENT (09)

Beamsi Types of Beams- Types of loads, supportsShear forcé Bending moment shear forces an
bending moment diagrams for cantilever, simply supported and over hanging beams with conc
uniformly distributed and uniformly varying lodRelationship between rate of ting, shear force, bendin
moment Point of contra flexure.

UNIT - 11 THEORY OF BENDING AND COMPLEX STRESSES (09)

Theory of bendingBending equatiotSection ModulusStress distribution at a cross section due to ben
moment and shear force foantilever, simply supported beams with point, UDL loads(Rectangular, cir
| & T sections only}combined direct and bending stresses, Kernel of section (Rectangular, Circular S
only). 2D State of stres2D Normal and shear stresses on aay@Principal stresses and Principal plan
Principal Strains and directeMo hr 6 s circl e of stress.

UNIT - IV DEFLECTION OF BEAMS AND THEORY OF LONG COLUMNS (09)

Determinations of deflection curveRelation between slope, deflection and radius of curvature

Sl ope and defl ection of beam CanceptainCpnjugate déam oneth
(Theoryonly} Eul er 6 s t heor yExmwdssioh af origplinG thdd fomvasous end conditio
Effective lengthSlenderness ratilimitations of Euler equationRankine formula for columns.

UNIT-V THEORY OF TORSION (09)

Torsion of shafts Torsion equatiorn Polar modulusStresse# Solid and Hollow circular shaftsTorsional
rigidity - Power transmitted by the shédfimportance of angle of Twist Strain energy due to Torsien
Modulus of rupturé Torsional resiliencé Combined bending and TorsioBtresses in helical spgs-
Deflection of helical sprind.eaf springs.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books

Author Name Title of Book Publisher, Year of Publication
Sadhu Singh Strength of Materials Khana Publishers, New Delhi, 2000
Rajput.R. K Strength of Materials S. Chand & Company Ltd., Néelhi 2002
James M.Gere Mechanics of Materials Thomson India, Brooks/cole, 2006

Reference Books

1.Dr . B. C. Punmi a, Ashok Kumar Jain and Arun Kumar
Ltd, New Delhi, 2002.

2.Kazi mi , fiSolid Mechanicso, Tata McGraw Hill, New

3. Robert L. Mott, #AApplied St r dwdewDelbiP00Mat eri al s o,

4. Ji ndal U C, ATextbook on Strength of Material so,
5. Ramamrutham S and Narayan R, "Strength of Materials", Dhanpat Rai and Sons, New Delhi, 2000.
Course Outcomes

On completion of this course, studentdl e able to

CO1: Find the stress, strain and modulus for different materials.

CO2: Understand the knowledge of shear force and bending moment diagrams of beams.

CO3: Calculate the complex stresses in beams with different loading conditions.

CO4: Find the deflection behaviour of beams and slender columns.

COS5: Apply the concepts of torsion in shafts and springs.

Course Articulation Matrix

PO/PSO| PO| PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
CcO 1 2 3 4 5 6 7 8 9 110 11 12 1 2 3
Cco1 L H - M - L - - - - - - L L L
CO2 L {M]|H L | M - - - - L - - L - L
CO3 - H L H | M - - - - L - - L - L
CcO4 M| H L{M]|L - - - - - - - L - L
CO5 L H - M - L - - - - - - L - L
16PES302 L H L M M L - - - L - - L - L
L- Low, M i Moderate (Medium), H
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16PPC303 FLUID MECHANICS AND MACHINERY Category: PC
(Common to Production and Mechanical Engineering)
Pre-Requisites: L TPZC
1. 16PES206 Engineering mechanics 3003
Course Obijectives:
1 To understand the basic principlediuid mechanics andehaviorstudy of fluid particles
under rest and moving conditions.

1 To understand the moment principle in fluid mechanics and its application in flow through
pumps and turbines.

UNIT -1 FLUID PROPERTIES (09)

Units and Dimensions Fluid properties Density, Specific gravity, Viscosity, Surface tension,

Capillarity, Compressibility and Bulk moduliid® a s ¢ a |1 fpressuteamgasuremeintsranometersFluid static
- Total pressure and centre of pressureudm®erged surfaces.

UNIT-1I FLUID KINEMATICS AND DYNAMICS (09)

Types of fluid flow and flow line$ control volume' continuity equation in onrdimension and three dimension
velocity potential and stream functielEnergy equatioin EulerandBer no u |l | i i6Applicatipusaft i o
energy equationd-low meters Laminar and Turbulent flow through pipe&overning Equations.

UNIT -1l MOMENTUM PRINCIPLE (09)

Impulse momentum principle Application of momentum principle Impact of Jet Force exerted by a jet @
normal, inclined and curved surfaces for stationary and moving g&sgglar momentum principleconstruction
of velocity vector diagram.

UNIT - IV HYDRAULIC TURBINES (09)

Classificationi construction, working principles and design of Pelton wheel, Francis and Kaplan Tutiéaes
losses, work done and efficiencgpecific speedoperating  characteristie§soverning of Turbines

UNIT-V PUMPS (09)

Classification of pumpsCentrifugal pump working principle- discharge, work done and efficiencie&ear oil
and Multistage pumpsReciprocating pumpswork done and efficienciemegative slip flow separation
conditions- air vessels indicator diagram and its variatiersavings in work done.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods

Text Books:
Author Name Title of Book Publisher, Year of Publication
Rajput.R.K. A text Book of Fluid Mechanics aS. Chand and Company,
Machinery NewDelhi , 2002
Ramamrutham.S | Fluid Hydraulics and  Fluid Dhanpat Rai Publishing House (P) L

and Narayanan.R. , New Delhi, 2000.

Machines

Modi.P.N. and Hydraulics and Fluid Mechanics includii Standard book house,Delhi, 2002
Seth.S.M Hydraulic Machines
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Reference Books

1. Streeter, Victor L .and Wyl ie, E. Benj amin, AFIT L
2. Natarajan. M. K. , i- Fluid Machineso, Anuradha Ager
3. Kumar . K. L., AEngineering Fluid Mechanics©o, Eur as

Course Outcomes

On completion of this course, the students will be able to

CO 1: Identify the importance of fluids properties and fluid principles at rest.

CO 2: Know the physicdlehaviourof fluids system and equations under moving conditions.
CO 3: To apply the carept of momentum principle at stationary and moving vanes.

CO4: To conduct the performance test on different types of turbines.

COb5: To conduct the performance study and selection of pumps for different applications

Course Articulation Matrix

PO/PSO| PO[ PO[ PO| PO[PO[ PO PO[PO[PO|PO[ PO[PO[PSO[PSO[PSO
co 112 |3|4|5|6|7|8[9|10/11|12| 1| 2| 3
COlL |M|H | L |LC M| - -T-1T-1-1T-1T-7T-7-Tm
CO2 |H|IM| L [M]|L|-|-T-1T-1-1T-17T-7Tc1-Tm
CO3 | L| L |M[H| L] - -T-1T-1-1T-17T-7Tc1-Tm
CO4 |L|IM|M|H| L] - -T-T-TCc]-]-1m ] -1]H
CO5 |[L|M|M|HAH|L]|-|-]-1-TC]-T-TH]T-Twm
PES303 M [M | M | H | L | -|-|-|-|LC]|-1-1T°C7]-1M™

L- Low, M i Moderate (Medium), H
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16PES304 THERMAL SCIENCES Category: ES
LTPC
3204
Course Objectives:
ATo understand the basic laws of Thermodynamics and Heat and mass transfer.

ATo understand the principle of operation of thermal equipment like IC engine, boiler, and
refrigerator etc.

UNIT -1 THERMODYNAMICS (9+6)

Thermodynamic systemszeroth law, first and second laws of thermodynamics, applications, steady flow ¢
equation, ideal gas processe&slculation for work done, heat transfer and entropy changes.

UNIT-1I POWER PLANTS (9+6)

Rankine cycle(without reheat amdgeneration), Steam power plant, Brayton cycle, gas turbine power
cogeneration and combined cycle power plants. Global energy requirémeletsf energy managers in industrig

UNIT -1l IC ENGINES (9+6)

Carnot cycle, Otto, dieselcles, Principlesf operations of IC Engines, valve and port timing diagrams, indi
diagrams, carburetoiissimple and Solex; diesel fuel pump and injector, need for cooling and lubrication
engines, coil and agneto ignition systems, mechanical, brake thermal and indicated thermal efficiencies.

UNIT - IV REFRIGERATION AND AIR -CONDITIONING (9+6)

Refrigeration vapour compression cyclesapour absorption cycle, comparison between vapour compressiq
absorption systems. Properties of steamMPT - S and H- S diagramsPsychrometry, Psychrometric char
processes.

UNIT-V HEAT AND MASS TRANSFER (9+6)

Heat conduction through plane and cylinder, critical thicknesgsulation, natural and forced convectiq
Radiation, Surface emission properties, Stam| t z mann | aw, Ki r ¢ h-hModefobnsass

transfer, Concentrations, Velocities and Fluxes.

Contact Periods:

Lecture: 45 Periods Tutorial: 30 Periods Practical: O Periods Total: 75 Periods

Text Books:
Author Name Title of Book Publisher, Year of Publication
Yunus A Cengel | Introduction to Thermodynamics a McGraw Hill Inc., New York,
Heat Transfer 2007.
Nag.P.K, Engineering Thermodynamics Tata McGrawHill, New Delhi, 2008.
R.K.Rajput Thermal Engineering Laxmi Publications (P) Ltd, 6th edition New Delh
2006.
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Reference Books

1.RK.Rajput 0 Heat and M&ditisn STChand&Sommanydtd2012.

2. Kothandaraman.C.P, Domkundwar . S. andA. V. Domkundwar . ,
Dhanpat Rai and Sons., 5th edition, 2000.

3. Holman.J.P , AiTher modynami cs eHjl 2307.d Editi on, Mc Gr aw

=t
>

4 Arora.C.P , ARefrigeration and Air conditioningo, TMH
5. Hol man J. P AHeat and -MB26G0. Transfero Tata McGr aw
6. Nag P. K, APower pl antHiIllBE98.i neeri ngdo, Tata McGraw

7. Ganesan V, il nternal Combust i on pdhy §ewDels, o , Tat a
2007.

Course Outcomes

On completion of this course, students will be able to

CO1.: describe the thermodynamic systems and various laws of thermodynamics.
CO2: explain various thermodynamic cycles.

CO3: describe about IC engines.

CO4: describe the refrigeration and air conditioning systems.

CO5: explain about heat and mass transfer in a thermodynamic system.

Course Articulation Matrix

PO/PSO| PO | PO| PO| PO| PO| PO| PO| PO|PO|PO|PO| PO |PSO|PSO|PSO
CcO 1 2 3 4 5 6 7 8 9 |10 11 | 12 1 2 3
Cco1 M H|{ M| M - L - - L H - L L - L
CO2 M M L H - M - - L H - M L - L
CO3 M L L M - M - - L H - M L - L
CO4 M L H H - M | M - L | M - M L - L
CO5 M L L L - M | M - L | M - M L L L

16PES304 M M| M| M - M L - L M - M L L L
L i Low, M- Moderate (Medium), H

44



16PPC305 FOUNDRY AND WELDING TECHNOLOGY Category: PC
LTPC
3 00 3
Course Objectives:

A To familiarize the basic principles of casting and welding processes.
A To make the students to learn the various casting and welding methods including advanced techniques

UNIT - | INTRODUCTION TO CASTING (09)

Patterns Making - materials, types, allowances pattern makikpulding: materials, equipment, sand prepara
and testing Cores and core makinrddesign considerations in casting, gating systevtelting and heat treatme
furnaces.

UNIT-1I CASTING PROCESSES (09)

Casting processes: steps, advantages, limitations and applications of sand castings, permanent modll
pressure die casting, centrifugal castipgecision casting: investment casting, shell mouldaogtinuous casting
squeeze castingrettlingand finishing-casting defects and inspection.

UNIT -1l ARC AND GAS WELDING PROCESSES (09)

Types of welding Positions of weldingypes of weld joints Arc welding: powesources electrodédlux i types:
SMAW, GTAW, GMAW, SAW, ESW Gas welding equipment welding symbolg types- pre and post wel
heat treatments. Welding defects: causes and remeédiekling inspection.

UNIT - IV SPECIAL WELDING PROCESSES (09)

Resistance welding: spot, seam, projection, percussion, flash-tmesic hydrogen arc weldirghermit welding
- Soldering, brazing and braze weldingelectron beam welding, laser beam welding, plasma arc welding
ultrasonic welding explosive wéling - Friction stir welding- Under water welding.

UNIT-V AUTOMATION OF CASTINGANDWELDING (09)

Layout of mechanized foundrysand reclamationMaterial handling in foundry pollution control in Foundry
Recent trends in castingcomputer Aided design of CastingBrocess. Automation in weldirgVelding robots
Seam tracking vision and araséng- Overview of automation in various industries.

Contact Periods:
Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods

Text Books:
Author Name Title of Book Publisher, Year of Publication
Rao P.N Manufacturing Technology: 4th edition, McGraw Hill Education (India), New
Foundry Forming and Welding Delhi, 2013.
Little R.L Welding and Welding Technolog Tata McGraw Hill, 2008
Heine R., Loper C. | Principles of Metal Casting Tata McGraw Hill Publishing Co.
and Rosenthal P Ltd., New Delhi, 33rd Reprint, 2008.

45



Reference Books
1. Par mer R.S. , AWeEe dh mgl Pgyeceskkanm®a Publ i sher s,

=13

2 Campbell J.,
3. Par mer R. S. ,

Casting Practiceo, EIlsevier Sci

Manufacturing processes and Aut

=1

4. SeropeKal pakjian, Steven R. SchmidiAnmaManuf act

Universityo, 4th edition, Pearson Educati on,

Course Outcomes

On completion of this course, students will be able to

CO 1: describe the fundamentalswdtal casting processes.

CO 2: classify the different metal casting processes with their inherent merits and limitations.
CO 3: describe the fundamentals of welding processes.

CO 4: classify the different welding processes with their inherent merits and limitations.

CO 5: discuss about the automation in foundries and welding.shops

Course Articulation Matrix

PO/PSO[ PO[ PO[ PO| PO[PO[PO[PO[PO[PO[PO] PO PO | PSO[PSO[PSO
co 1|23 |4|5|6|7|8|9|10/11[12| 1| 2| 3
col | M M

co2 | M M

Co3 | M M

Co4 | M M

CO5 | M M M

16PPC305 M M M

L- Low, M i Moderate (Medium), H - High
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16PPC306 ENGINEERING METALLURGY Category: PC
(Common to Production and Mechanical)
Pre-Requisites:

1. 16PBS103Applied Physics L TPC
2. 16PBS2Z3 Materials Science 3003
CourseObijectives:
1 To study the phase diagrams, various heat treatment methods, principles of foundry, welding and
powder metallurgy and to acquire knowledge on testing materials, properties and application of

various methods.

UNIT -1 CONSTITUTION OF ALLOYS AND PHASE DIAGRAMS (09)

Constitution of alloys Solid solutions, substitutional and interstitigdhase diagrams, Isomorphous, eute
peritectic, eutectoid and peritectoid reactions, irdron carbide equilibrium diagram.

UNIT - I HEAT TREATMENT AND SURFACE TREATMENT (09)

Definitioni Full annealing, process annealing, stress relief, recrystallisatjgimeroidizing normalising,
hardening and tempering of steélaustempering, martemperingsothermal transformation diagrams
cooling curves superimposed on I.T diagfd&CR - hardenability,

Jominy end quench tes€Case hardening, carburising, nitriding, cyaniding, carbonitriditagne and Inductio
hardening.

UNIT -1l | FERROUS AND NON FERROUS METALS (09)

Plain carbon steelsalloy steels Effect of alloyingelements (Mn, Si, Cr, Mo, V, Ni, Ti& W) on properties
steel- stainless and tool stedlsGray, White, Malleable, Spheroidal graphitalloy cast iron$ heat resistan
steels and die steels. Copper, Aluminium, Nickel, Magnesium, Titanium, Lead |mportant alloys- their
composition, properties and applicatiedaterial Specification and standards.

UNIT -IV | FOUNDRY AND POWDER METALLURGY (09)

Solidification of pure metals and alloyysneltingi super heating fluxing i micro and macreegregatioii hot
tearsi heat transfer and structural char@Foduction of powders, mixing, blending, compacting, sintering
hot pressing secondary operationapplication of powder metallurgyadvantages and limitations.

UNIT -V | WELDING META LLURGY AND TESTING OF MATERIALS (09)

Weldability i heat distribution during welding and thermal effects on parent nietdfsZ i factors affecting
HAZ - hardening, cracking, distortion and residual stresstess relief treatment of weldsviechanical testg
- tension, compression, impact, hardness, Non Destructive Testing basic principles and testing mg
Radiographic testing, Ultrasonic testing, Magnetic Particle inspection and Liquid penetrant inspectitoitie
current testing.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books

Author Name Title of Book Publisher, Year of Publication
Higgins R.A Engineering Metallurgy Viva books(p) Itd. Bedition, 1998.
Dieter, G.E Mechanical metallurgySl metric | McGrawHill, ISBN @©7-1004068, 1988.
edition
Sydney H.Avner Introduction to Physical Tata McGraw Hill Book Company, 1994.
Metallurgy
Reference Books
1. William D Callsber AMateri al Science and Engin
2. Lakhtin Yu., AEngineering Physical Met al l urgy
3. Kenneth G. Budinski and Michael K . {Blaildof Indga kPrivatei E n
Limited, 4th Indian Reprint 2002.
4. GUY. A. G., fnEl ements of Physical Metallurgyo, O
5. 0. P. Khanna, AiMaterial Science And Metallurgyo,

Course Outcomes:

On completion of this course, students il able to

CO 1: predict the alloy components and its composition variation with respect to temperature changes.
CO 2: select suitable materials and heat treatment methods for various industrial applications.
CO 3: understand the ferrous and nonferrous materials and their application
CO 4: apply the knowledge of foundry and powder metallurgy to solve various industrial production
processes.
CO 5: gain knowledge about materialgitegs methods and welding techniques to meet industrial
requirements.
Course Articulation Matrix

PO/PSO|[ PO[PO[PO[PO[PO[PO[PO[PO[PO[PO[PO[PO[PSO[PSO[PSO
Co 1|23 |4|5|6|7|8|9|10/11]12] 1| 2 | 3
cor | L M L L | ™

cCo2 | M H H H

CO3 | H | M M M | H | L
cos |[L | ™ M L

cos5 | L M | H L L
16PPC306 M | L | L ML [L|L L [L| ™M [ w™M][L

L- Low, M 7 Moderate (Medium), HT High
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16PES307 STRENGTH OF MATERIALS AND FLUID Category: ES
MACHINERY LABORATORY
(Common to Production and Mechanical Engineering)
Pre-Requisites: L TPZC

1. 16PES302 Strength of Materials 00 4 2
2. 16PPC303 Fluid Mechanics and Machinery
Course Objectives:
A To understand the basics of different testing methods for different materials.
A Tostudy the behaviour of fluid system at rest and motion and performance analysis of pumps

and turbines.

STRENGTH OF MATERIALS LABORATORY

LIST OF EXERCISES (30)

Tension Test on steel rods using Universal Testing Machine.

Bending Test on rolled steel Joist Beam.

Double shear t¢®n mild steel rod.

Torsion Test on Mild steel rod

Tension and Compression Test on Springs

Deflection test on simply supported aluminium beam

Deflection Test on Cantilever Beam

Hardness tests on metals like Mild Steel, Brass, Copper and Aluminium

© 0 N o g s~

Bend Test on Steel rod
10. Compression Test
11. Impact tesizod and charpy

FLUID MECHANICS AND MACHINERY LABORATORY

LIST OF EXERCISES (30)

Determination of Darcyés friction factor
Calibration of Flow Meters

Flow through Mouth Piece

Performance study on Centrifugal pump

Performance study on reciprocating pump

Performance study on Submersible Pump

Performance study on Gear oil Pump

© N o o~ w DN

Load test on Pelton Wheel Turbine
9. Load test on Kaplan Turbine

Contact Periods:

Lecture: O Periods Tutorial: O Periods Practical: 60 Periods Total: 60 Periods
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Course Outcomes

On completion of this course, students will be able to

CO1: Apply knowledge of compression, tension, shear and torsion testing procedures on materials.
CO2 Know the deflection and bending behaviour of different types of beams.

CO3: Find the hardness of different metals.

CO4 Find the flow properties of fids.

CO5 Conduct performance tests on pumps and turbines and draw the performance curves.

Course Articulation Matrix

PO/PSO | PO| PO| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO

CcO 1,123 (4|56 |7|8] 9 10(11]12] 1 2 3
COo1 H M| L |L M L L
CO2 M| H|L|M]|L L L L
CO3 L | H M L L L L
COo4 M| H|L|L|M L L
CO5 L M| M| H]|L L | L L

16PES304/ M | H | L | M| L | L L | L L L

L- Low, M i Moderate (Medium), H - High



16PPC308 METALLURGY LABORATORY AND THERMAL SCIENCE

LABORATORY Category: PC
LTPZC
0 042
16PPC308 (A) METALLURGY LABORATORY
LT PC
0021

Course Objectives:
1 Toimpart the skill of micro structural examination, defect examination and heat treatment of ferrou

and nonferrous materials.

LIST OF EXERCISES

1. Study of Metallurgical microscope
2. Preparation of Specimen for mieexamination
3. Study of Iron carbon Equilibrium diagram
4. Study of Microstructure of materials
-Steel (low carbon steel, high carbon steel, HSS, Spheroidised steel)
-Cast iron (grey, white, SG)
-Non Ferrous (brass, Gun metal, aluminium, silicon alloy)
5. Study of Heat Treatment processes (Annealing, Normalizing, Hardening and Tempering)
6. Study of nordestructive tests
-Liquid penetrant test
-Ultrasonic inspection
-Magnetic particle inspection
-Radiography
7. Determination of Hardenability by Jominy end quench test.

Contact Periods:
Lecture: O Periods Tutorial: O Periods Practical: 30 Periods Total: 30 Periods

Course Outcomes

On completion of this course, students will be able to

CO1: prepare specimen for microscopic examination and identify the microstrugitdee®usand nonferrous
engineering components.

CO2: select suitableon-destructiveests for finding flaws im material.

COa: realize the effect of heat treatment on the properties of materials.
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Course Articulation Matrix

PO/PSO | PO| PO| PO|PO| PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
CcO 1 2 3 4 5 6 7 8 9 | 10| 11 | 12 1 2 3
Co1 M| H L L - L - - L - L - M - M
CO2 H| M L L - L - - L - L - M - M
CO3 M L - L - L L - L - L - M - M
16PPC308A M| M| L L] - L L] - L| - L - M - M
L- Low, M i Moderate (Medium), H - High
16PPC308 (B) THERMAL SCIENCE LABORATORY
LT PC
0021

Course Objectives:

1 To impart the skill of conducting tests on I.C engines, compressors and blowers for finding tl
performance and other related characteristic parameters.

LIST OF EXERCISES

1. Valve timing and port timing diagrams of single cylinder diesel engines.
Performance test on 4 stroke Diesel Engine using various loading devices.
Retardation test to find Frictional Power of a Diesel Engine.

Economical speed test on Diesel Engine.

Performance test on Constant speed blower.

Performance test on Variable speed blower.

Performance test on Reciprocating Air compressor.

No g s DN

Contact Periods:

Lecture: O Periods Tutorial: O Periods Practical: 30 Periods Total: 30 Periods

Course Outcomes
On completion of this course, students will be able to

CO 1: Conduct performance tests on diesel engines with different types of loading devices to access the
performance.

CO 2: Find the opening / closing timings of valves or porengines.

CO3: Conduct performance tests on blowers and reciprocating compressoets thperformance.
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Course Articulation Matrix

PO/PSO | PO| PO| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
cO 1,234 ]|5|6|7|8]9|10|1112] 1 2 3
COo1 H M |L |L |- H |H |- L |- M - - - M
CO2 M |M |L |L |- M M |- L |- L - - - M
CO3 H M |L |L |- H |H |- L |- M - - - M
16PPC308B M | M | L | L - | M| M - L - L - - - M

L- Low, M i Moderate (Medium), H - High
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16PBS401 PROBABILITY AND STATISTICS Category: BS
L TPC
320 4
Course Objectives:
A To gain the knowledge of probability concepts.
A To understand the statistical distributions both discrete and continuous cases.
A To be familiar with tests of sampling.

A To familiarize with design of experiments and correlation analysis.

UNIT - | PROBABILITY AND RANDOM VARIABLES (9+6)

Axioms of probabilityi conditional probabilityIndependent eventsTotal probabilityiBa y e 6 s 1t h ¢
Random variables Discrete and continuous random variablédomentsi Moment generating functions an
their properties.

UNIT-1I STANDARD DISTRIB UTIONS (9+6)

Binomial, Poisson, Geometric, Uniform, Exponential, Normal, Gamma, Weibull (Mean, Variance and S
problems) Chebychevbds inequality (Simple prob

UNIT - 11 TEST OF HYPOTHESIS (9+6)

Large samples: Tests of means, variances and proportions. Small samples: Tests of means, vari
attributes using t, F, Chi Square distributiomterval estimation for mean, standard deviation and proport

UNIT - IV ANALYSIS OF VARIANCE (9+6)

One way classification, Two way classification and Latin Square design (Only problems).

UNIT-V CORRRELATION ANALYSIS (9+6)

Coefficient of correlatiori rank correlationi regression line§ Multiple and Partial correlatioii Partia
regression Regression planes (Problems only).

Contact Periods:

Lecture: 45 Periods Tutorial: 30 Periods Practical: O Periods Total: 75 Periods

Text Books
Author Name Title of Book Publisher, Year of Publication
Veerarajan T Probability and Random Procesy McGraw  Hill Education
(with Queueing Theory and Queueir (India)Pvt Ltd., New Delhi, Fourth Editig
2016.
Networks)

54



Reference Books

1. Gupta S.C and Kapoor V. K, AFundamentals of Mat
2015.

2. Gupta S.P, fAStatistical Methodso, Sultan Chan

3. Kandasamy, Thil agavadtihy tygndan@uRawnatohmy PrioRreclsa
New Delhi, Reprint 2013.

4. Trivedi K. S, AProbability and Statistics wi t
Prentice Hall of India, New Delhi.

5.HweiH s u , AiSchaumbés outline series of Theory and

Processo, Tata McGraw Hill Publishing Co., New

Course Outcomes

On completion of this course, students will be able to

CO 1: Understand probability axioms atalculate expected values through moment generating functions.

CO 2: Understand probability distributions of discrete and continuous random variables.

CO 3: Understand tests of sampling for large and small samples.

CO 4: Acquire fluency in experimentdesign using criterion of ANOVA.

CO 5: Understand how to calculate coefficient of correlation, regression coefficients, multiple and part

correlation and regression plane.

Course Articulation Matrix

PO/PSO| PO| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO

CcO 1] 2 3|14 |5 6 | 7| 8 9 11011 12| 1 2 3
COo1 H | H L M| M M M M
CO2 H | H L M| M M M M
CO3 H|H|H]|H]|H M M M M
Co4 H|/H| H|H|H|M|M M H M M
CO5 H|H|H]|H]|H M M M M
16MBS401| H | H | H | H | H L L M M M M

L- Low, M i Moderate (Medium), H - High
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16PES402 APPLIED ELECTRONICS AND MICROPROCESSOR Category: ES
(Common to Production and Mechanical Engineering)
L TPC

Pre-Requisite: 30 03
16PES105 Basic of Electrical and Electronics Engineering

Course Objectives:
1 To equip the students with the basic knowledge of analog and digital electronic circuits al

microprocessor.

UNIT -1 ANALOG ELECTRONIC CIRCUITS (09)

Review of characteristics of transisterbleed for biasing DC Load line analysis Biasing of BJTTypes o
Biasing- Fixed and Self biasingRC Coupled amplifier Class A Power amplifier Class B pushpull amplifre
- Distortion in amplifiers. Concept of feedbackscillators- Barkhausen criterionRC phase shift oscillater
Hartley Oscillator ColpittsOscillator.

UNIT-1I DIGITAL CIRCUITS (09)

Binary number systerh AND, OR, NOT, NAND, NOR and XORgate Combinational circuits Adders and
subtractors. Flip flops RS flip flop, JK, D, T flip flops. A/D and D/A converteraveighted resistor DACR-
2R ladder DAG servo tracking A/D successivapproximation A/D converteDual slope ADG Memories-
ROM - EPROMi EEPROMRAM.

UNIT - 11 8085 ARCHITECTURE AND PROGRAMMING (09)

Block diagram of microcomputérArchitecture of 8085 Pin configuratiori Instruction formats Instruction
seti Addressing modes Simple assembly language programs.

UNIT - IV TIMING DIAGRAM AND INTERRUPTS (09)

Instruction cycle machine cycleTiming diagram: OP code fetch cycle, Memory and I/O read cycle, me
and I/0 write cycle, interrupt acknowledg®chine cycle. InterruptdHardware InterruptsVectored Interrupts
- Non-vectored interrupt$ Priority interrupts- Data transfer schemessynchronous transfer, asynchrong
transfer, interrupt driven transfer and DMA transfer.

UNIT-V INTERFACING AND APPLICATIONS (09)

Interfacing of Input and output deviceg\pplications of microprocessefTemperature contrdl Stepper motg
controli Traffic light controt Digital clocke EPROM Programmer.

Contact Periods:
Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books:

Author Name Title of Book Publisher, Year of Publication

S.Salivahanan, N.Sureshkun Electronic Devices and| 2nd Edition, TataMcGrawHlill,
and A.Vallavaraj

Circuits 2008
Morris Mano M Digital Design Prentice Hall Of India
Pvt.Ltd. 2008
Ramesh Microprocessor  Architectury Penram International
S. Goankar and Programming and Publishing (India) 2004

Applications 8085 / 8080a

Reference Books

1.Mat hur S. P., Kul shreshtha D. C. , Chadha P. R. fi El
I ntegrated Circuitso, Umesh Publications, 2004
2.Kri shna Kant, iMi croprocessaor and Microcontrol
8085,8086,8054 nd 80960, PHI | 2011. Aj it Pal , AMi cropr
Applicationso, Tata Mcgraw Hill, New Del hi

3.Al l en Mottershead fiEl ectronic Devices and Circ!l

4. Charl es H. Roth, Jr, #fFunktlidomdaicd RublishingHousk,@dp6.c De s i

Course Outcomes

On completion of this course, students will be able to

CO1: Knowledge about bipolar junction and field effect transistors.

CO2: Knowledge on the design of amplifiers and oscillators.

CO03: Knowledge about combinational and sequential logic circuits.

CO04: Basic knowledge about A/D and D/A converters.

CO5: Indepth knowledge on architecture and programming concepts of 8085 microprocessor.
CO6: Exposure to various interfacing citsuor real time applications.

Course Articulation Matrix

PO/PSO | PO| PO| PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
CcO 1(12 34|56 |7]|8| 9 10]11|12| 1 2 3
COo1 H L L L
CO2 H L L L
CO3 H L L L L
CO4 L L L L
CO5 M M L L
CO6 M M L L L
16PES402 M L L L L

L- Low, M i Moderate (Medium), H - High
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16PES403 ELECTRICAL MACHINES AND DRIVES Category: ES
(Common to Production and Mechanical Engineering)
LT P C

3003
Pre-Requisites:
16PES105 Basics of Electrical and Electronics Engineering
Course Obijectives:
1 To understand the fundamental of energy conversion and to study the construction, principal of

operation, characterization of DC machines, AC machines aialigairives used.

UNIT -1 DC MACHINES (20)

Constructiori Generator Principlé EMF equatiori Characteristics of different types of DC generatdvotor
principlei Torque equatioiii Characteristics of different types DC motorStarterd Speed contrdl Electric
brakingi Swi n b ur hBrakestest e st

UNIT -1l SYNCHRONOUS MACHINES (09)

Alternatorsi Types and constructional featuieEMF equatiori Voltage regulationi
Synchronous motor principieV and inverted V curves Huntingi Methods of starting Applications.

UNIT - 11 INDUCTION MACHINES (20)

Construction of threphase induction motoisPrinciple of operatioi Torqueslip characteristicg Starting
and speed control method$ingle phase induction motormypesi Methods of startingy Applicationsi
Universal moto.

UNIT - IV SOLID STATE SPEED CONTROL (Power circuits and (08)
Qualitative treatment only)

Control of DC drives using rectifiers and choppgefSontrol of three phase induction motor using stator vo
controli V/f controli Rotor resistance contiioBlip power recovery schemes.

UNIT-V SELECTION OF DRIVES AND SPECIAL MOTORS (08)

Types of electrical drives Factors influencing the choice of electric drivelsoading conditions and classes
dutyT Determination of power ratinigSelection of motor for steel rolling mills, paper mills, sugar mills, te
mills, and machine to@pplicationd DC and AC servomototis Stepper motors.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books

Author Name Title of Book Publisher, Year Of Publication
Theraja B.L and | A Test book of Electrical S.Chand& Co., 2006
Theraja A.K.

Technology, volumill

Pillai S.K A first course on Electrical Drivej New Age International
Publishers.,NewDelhi, 2nd Edition
(Reprint) 2010

Reference Books
1. De N. K and Sen P. K., 6El ectric Drives©o, PHI

2. Deshpande M. V., O0El ectric motors application

3. Sugandhi R. K. and Sugandhi K. K.
Publishers, 2 edition (reprint) 2009.

, 6Thyristor

4. Dubey G. K., OFundamentals of Electric Drives:

5. VedamSubr amani am. , OEl ectric Drives: Concept

Course Outcomes

On completion of this course, students will be able to

CO 1: select and utilize various electrical machines

CO 2: employ effective control techniques to electrical motors

CO 3: Identify suitable synchronous machines for real time applications
CO 4: Design suitable induction machines for real time applitsitio

CO 5: select appropriate electrical drive for various industrial applications

Course Articulation Matrix

PO/PSO| PO| PO| PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|lPSO|PSO

CcO 1 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3
COo1 L | M - - H - - M | L - - M - H -
CO2 L - M - - - - M - M - M M - -
CO3 L - - M - - - - - - M - - H
CO4 - H - - - - - - - - H | M - M -
CO5 H - L - L M - M - L - - M - -
16PES403 L (M | L | M | M | M M| L L M | M M M H

L- Low, M i Moderate (Medium), H - High
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16PPC404 MECHANICS OF MACHINES Category: PC
L TPC
3 204
Pre-Requisites:
1.16PES206 Engineeringmechanics
2. 16PES302 Strengthof Materials

Course Obijectives:
A To familiarize the basic concepts of mechanisms and machinery.

A To make the students to know the importance of balancing and the effect of friction and vibration
different machine parts.
A To make the students to learn about various gear train configurations and kinematic analysis of ¢

follower motion.

UNIT - MECHANISMS (9+6)

Machine structure Kinematic link, pair and chai€onstrained motionDegrees ofreedom Slider crank anc
crank rocker mechanismsnversions, applicationsintroduction to Kinematic analysis and synthesis of sin
mechanisms Determination of velocity and acceleration of simple mechanisms.

UNIT-1I FRICTION (9+6)

Types offriction - Friction in pivot, collar and thrust bearing®late and disc clutchesBelt (flat and V) and
Rope drives- Ratio of tensions Effect of centrifugal and initial TensionCondition for maximum powe
transmission.

UNIT - 11 GEARING AND CAMS (9+6)

Geari Types and profilé nomenclature of spur and helical gelataws of gearing interferencé requirement
of minimum number of teeth in gedrgear traing simple, compound and reverted gear tréidetermination
of speedand torque in epicyclic gear traindCami Types of cams and followeisCam design for differen
follower motions.

UNIT - IV BALANCING (9+6)

Static and dynamic balancingingle and several masses in different plarfasmary and secondabalancing
of reciprocation massésBalancing of single and multi cylinder engines.

UNIT-V VIBRATION (9+6)

Free, forced and damped vibration of single degree of freedom sydteges Transmitted to supporsibration
isolation- vibration absorption torsional vibration of shaft Single and multi rotor systen@ritical speed of
shatfts.

Periods:

Lecture: 45 Periods Tutorial: 30 Periods Practical: O Periods Total: 75 Periods
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Text Books

Author Name Title of Book Publisher, Year Of Publication
Rattan, S.S. Theory of Machines McGraw-Hill Education (1) Private
Ltd., New Delhi, 2015
Bansal Dr.R.K. and Theory of Machines Laxmi Publications (P) Ltd., New Delhi,
BrarDr.J.S. 2016

Reference Books

1.Ui cker, J. J., Pennock G. R and Shigley, J. E. , i
University Press, 2009.

2Thomas Bevan, O0Theory of Machinesé, 3rd Edition
3. Robert L. Norton, "Kinematics and Dynamics of Machinery”, Tata McG1dkw2009.

4 Rao,J. S. and Dukkipati, R. V. i Me ¢ h a EastermLtdh, 1992. M a

Course Outcomes

On completion of this course, students will be able to

CO1: explain the basics concepts of various mechanisms and to do velocity and acceleration analysis
of simple mechanisms.

CO2: describe the effect of friction on power transmission.

CO03: discuss the basic principles of gears and cams.

CO4: perform static and dynamic balancing of high speed rotary and reciprocating machines.

CO5: analyze free and forced vibrations of niaed, engines and structures.

Course Articulation Matrix

PO/PSO| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO|PSO|PSO|PSO

CcO 1 2 3 4 5 6 7 8 9 |10| 11 | 12 1 2 3
Co1 M| H M
CcOo2 M| H M
CO3 M| H L M
CO4 M| H L M
CO5 M| H L M
lePPEO4| M | H L M

L- Low, M i Moderate (Medium), H - High
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16PPC405 METAL FORMING PROCESSES Category: PC

L TPC
3 0 03
Course Obijectives:
A To familiarize the basic principles of metal forming theory.
A To make the students to know various types of metal forming processes.
A To make thestudents to know recent advances in metal forming
UNIT - | INTRODUCTION TO METAL FORMING (09)

Mechanical behavior of material€lastic and plastic deformatiorClassification of Forming Processes
- Temperature in metal working: hot and cold workimgtroduction to the theory of plastic deformation.

UNIT-1I BULK DEFORMATION PROCESSES 7 FORGING AND (09)
ROLLING

Principler classificationi equipment toolingi processes parameters and calculation of forcesduring fo
and rolling processeéis Ring compression testPost forming heat treatmentdefects¢auses and remediéds
applications Roll forming.

UNIT - 11 BULK DEFORMATION PROCESSES 1T EXTRUSION AND (09)
DRAWING

Classification of extrusion procesdewol, equipment and principle of these proce$sefluence of frictioni

extrusion force calculation defects (causes and remedie&od/Wire drawing tool,equipment and principl
of processed defectsi Tube dawing and sinking processésMannesmann process of seamless |
manufacturing Tube bending.

UNIT - IV SHEET METAL FORMING PROCESSES (09)

Conventional sheet metal forming processes like shearing, bending and miscellaneous forming pidicts
energy rate forming processeSuper plastic forming processe®eep drawing process; Principles, proc
parameters, advantages, limitations apglications Formability of sheet metalsDesign considerations.

UNIT-V SPECIAL FORMING PROCESSES (09)

Orbital forging- Isothermal forging Hot and cold Isostatic pressingligh speed extrusiorHigh speed forming
machines Rubber pad formingWater hammer formingFineblanking. Explosivdormingi Electrohydraulic
forming.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods

Text Books:

Author Name Title of Book Publisher, Year Of Publication

Narayanasamy R | Theory of Metal Forming Plasticity Narosa Publishers, New Delhi, 1999

Nagpal G.R. Metal forming processes Khanna publishers, New Delhi, 2004.
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Reference Books

kel l

1. Mi

P.

Groover,

APrinciples

of

Moder n

Ma n |

forming

2. Kal pakjian S. and Schmid S.R, AManufacturing
20009.
3. Juneja B. L., AfFundamentals of Met al
2007.

Course Outcomes

On completion of this cose, students will be able to

CO 1: describe the principles and classification of metal forming.

CO 2: explain the fundamentals of forging and rolling processes.

CO 3: describe various methods of extrusion and drawing processes.

CO 4: compare various slet metal forming processes.

CO 5: discuss recent advances in metal forming.

Course Articulation Matrix

PO/PSO| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO|PSO|PSO|PSO
co |12 ,3|4|5|6|7 8|9 (10{11 12 1| 2|3
Cco1 M L
CO2 M L
COo3 M L L
CO4 M L L
CO5 M M L

16PPC405 M L M L

L- Low, M i Moderate (Medium), H - High
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16PPC406 MACHINE TOOLS AND PROCESSES Category: PC

L TPC
3 003
Course Obijectives:
1 To study different machine tools and machining operations.
UNIT - | FUNDAMENTALS OF METAL CUTTING (09)

Concepts of orthogonal and oblique cuttifdechanics of chip formationTypes of chips produced in culttir
- Cutting forces anghowerTemperature in cuttinglachinability-Tool life - Wear and failuresurface finish
and integrity Cutting Tool Materialscutting fluids.

UNIT-1I MACHINE TOOLS AND PROCESSES FOR PRODUCING (09)
ROUND SHAPES

Engine Lathé functions; work holding devices in latii€unctionsi Chuck, Centre, Dogs, Steady Rest a
Follower Rest; Mechanism of latlieApron, Feed, Tumbler Gear; various operations performed in Lat
facing, turning, chamfering and knurliiigelative positions of tool and jdbTaper turning methods. Drilling
machines specifications, typesfeed mechanism, operationglrill bit nomenclature.

UNIT - 11 MACHINE TOOLS AND PROCESSES FOR PRODUCING (09)
VARIOUS SHAPES

Milling T specifications types- cutter nomenclature types of cutter§ milling processe$ indexingi gear
forming in millingi gear generationgear shaping and gear hobbing. Broacthiirgpecifications, types, toq
nomenclature, broaching operatioShaper machinieblock diagrani functions- Quick return mechanism

UNIT - IV ABRASIVE MACHINING AND FINISHING OPERATIONS (09)

Abrasives- bonded abrasivesGrinding processwheel, gear grinding operations and machingsinding
fluids - Design Consideration for Grindind-inishing operations: Lapping, Honing, Burnishiegonomics ol
grinding and finishing operation.

UNIT-V MACHINE TOOL STRUCTURE AND AUTOMATION (09)

Machine tools structureserecting and testing of machine teoMibration and chatters in machinin
Automation: Capstan and Turret lathgingle spindle and multi spindle automaBwiss type and automat
screw machineseeding Mechanisrrgransfer mechanisfiiracer controller Mechanism.

Contact Periods:
Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books

Author Name Title of Book Publisher, Year Of Publication
Hajra Choudhry S.K.| Workshop Technology Vol Il Media Promoters and Publishers PV
and Bose S.K., Ltd., Bombay,12th edition, 2007.
Sharma P.C., A Text Book of Production S.Chand and Company Ltd., New

Technology Delhi, 10th Revised edition, 2010.

Reference Books

1.Khanna, O. P and Lal, M, i A Te x tDhédnpatRki Publicatidhs (8)d u ¢
Itd.,1st Edition, 2009.

2SeropeKal pakjian and Steven R.Schmid, #AManufact
Wesley Longman (Singapore) Pte Ltd, Delhi, 2009

3.Jain R. K. and Gupta S. C., DbiisRerspNew O¢lhi,olvyth Tec hnol
edition,2004.

4 . HMT, AiProduction Technol ogybo, Tata McGraw Hill

Course Outcomes

On completion of this course, students will be able to

CO 1 describeabout various machining processes and cutting tools.

CO 2: explain the processes involved in production of round shaped components.
CO 3: explain the processes involved in production of prismatic and contour shapes.
CO4: discuss about various finishiagerations.

CO 5: explain the machine tool structure and mechanisms of automation.

Course Articulation Matrix

PO/PSO| PO | PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO

CcO 1 2 3 4 5 6 7 8 9 | 10| 11 | 12 1 2 3
Co1 H L L L L L L M M L
CcO2 H L L | M L L | M L L H M
CO3 H L L | M L L | M L L H M
CO4 H L L | M L L | M L L H M
CO5 M M| H|M|H|M|M L L | M L M H M H

16PPC406 H L L L L | M L L L L L L H L M

L i Low, M- Moderate (Medium), H - High
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16PPC407 MACHINE DRAWING Category: PC

L TPC
Pre-Requisites: 0 0 4 2
16PES10*% Engineering Graphics
Course Objectives:
A To provide hands on training on assembly drawing and impart knowledge on various types of machir

parts & joints.

A To create knowledge about important features of asserphlgs used in major engineering

applications.

UNIT -1 CONVENTIONS, ABBREVIATIONS AND (06)
SYMBOLS

Interrupted viewsPartial views of symmetrical objeet€onventional representation of intersection cur
Square ends and openings, adjacent p@asmmon machine elements.

UNIT-1I FITS AND TOLERANCES (09)

Description of tolerances and grad€&gpes of fits and their descriptioBhaft and hole basis systerBglection
of fits from standard tablegits for different applicationdExamples Geometrical toleranceSsurface finish
conventions.

UNIT - 11l PREPARATION OF ASSEMBLY DRAWINGS AND (45)
COMPONENT DRAWINGS

Cotter joint, Knuckle joint, Flange coupling, Universal coupling, Foot step bearing, Plummer block, Cor
rod ends, Cross heads, Screw jack, Lathe tailstock, Stop valvesetdomvalve.

Contact Periods:
Lecture: O Periods Tutorial: O Periods Practical: 60 Periods Total: 60 Periods

Text Books
Author Name Title of Book Publisher, Year Of Publication
Gopalakrishna K.R Machine Drawing in First Angle Subhas Store®angalore, 2007
Projection
Bhatt.N.D Machine Drawing Charotar Publishing House Pvit.
Ltd., 49" edition, 2013.
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Reference Books

Drawi ngo, S. K.

1. Gill . P. S. , AText Book of Machi ne
2. PSG College of Technology, Design Data Book of Engineers by KalikathirAchchagam, 2012.
3. Narayana K. L., Kannaiah.P., Venkat aReddy.
2009.
Course Outcomes
CO 1: Describe the conventions in assembawding
CO 2: Describe the Fits and Tolerances
CO 3: Describe the Geometric Dimensioning &Tolerancing
CO 4: Incorporate the parts for to assemble
CO 5: Construct an assembly drawing of various machine unit
Course Articulation Matrix
PO/PSO | PO| PO| PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|lPSO|PSO
CcO 1 2 3 4 5 6 7 8 9 | 10| 11 | 12 1 2 3
Cco1 M M M L | M M M
CO2 M H M| M| M M M
Co3 M H M | M M M
CO4 M L | M M M
CO5 H H | M M| M| M M
16PPC407 M H | M M| M| M M M

L- Low, M i Moderate (Medium), H - High
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16PES408 ELECTRICAL MACHINES AND MICROPROCESSOR LABORATORY
Category: ES

L TPC
0 0 4 2

16PES408 ( A) ELECTRICAL MACHINES LABORATORY Category: ES
L TPZC
00 21
Pre-Requisites:
16PES105Basicsof Electrical and Electronics Engineering
Course Obijectives:
1 To give hands on training for measuring DC/AC electrical parameters by conducting ba:

tests on DC / AC machines and analyzing their performance.

LIST OF EXERCISES

=

0O.C.C and loadest on separately Excited DC generator
0O.C.C and loadest on DC shunt generator
Swinburnebs test

Speed control of DC shunt motor

Load test on DC shunt motor

Load test on DC compound motor

Load test on DC series motor

Mechanical and iron losses ofpBase induction motor

© 00 N o g s w D

Load test on hase induction motor

10. Load test on dhase induction motor

11.Regulation of 3phase alternator by EMF & MMF methods
12.Load test on $hase alternator

13. Study d induction motor starters

Contact Periods:

Lecture: O Periods Tutorial: O Periods Practical: 30 Periods Total: 30 Periods
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Course Outcomes:

On completion of this course, students will be able to

CO 1: perform suitable experiments to analyze the performance of DC machines and AC machines.

CO 2: To understand the concepts of working principles of electrical machines.

CO 3: select electrical machines for appropriate applications

Course Articulation Matrix

PO/PSO | PO|PO| PO[PO[PO[PO[PO[PO[PO[PO[PO]PO[PSO[PSO[PSO
coO 112 |3|4|5|6|7|8]9|10{11|12| 1 | 2 | 3

co1 L] -[--ImM|-]-[M|[L[M|-]H|L]| - T]L

co2 [ M| -|-]-TH]-T-IM[M[M]|[-[™M]| -] -71-

CO3 L -|-|mM|[-]-]-TH[-T-]-Cc] ]| -1¢L

16PES408A L | - | - |[L|H| -] -[M[M|[M|-|M[L | - ]L

L- Low, M i Moderate (Medium), H - High

16PES408 (B) MICROPROCESSOR LABORATORY

Course Objectives:

Category: ES
L TPC
0 02 1

To develop good programming skill in 8085 microprocessor arapjbcations.

LIST OF EXERCISES

Programs using 8085 Microprocessor

1.

© N o g bk wDd

8-bit addition and subtraction.
16-bit addition and subtraction.
8-bit multiplication and division.
Factorial of a number.

Sorting of numbers in ascending and descending order.

Code converters.
Stepper motor control.
Rolling display.

Contact Periods:

Lecture: O Periods Tutorial: O Periods Practical: 30 Periods Total: 30 Periods
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References:
1. S. Sali vahanan, N. Sureshkumar arcd rAduvVdlsloayv

Edition, TataMcGrawHill, 2008.
2. Ramesh S. Goankar, AMi croprocessor Archit

Applications 8085 / 8080ao0, Penram I nter

3. A. Nagoorkani, @f8085 mi cr ofaditon,&BAsPublisher,nd i t
2013.
4. Kri shna Kant, AMicroprocessor and Microco

System Design using 8085,8086, 8051 and 8
fiMicroprocessor Principles and ApplicatiomsTata Mcgraw Hill, Nev Delhi  1999.

Course Outcomes

On completion of this course, students will be able to

CO1: Exposure to 8085 microprocessor.

CO2: Indepth knowledge on programming concepts of 8085 microprocessor.

CO3: Exposure to real time applications of 8085.

Course Articulation Matrix

PO/PSO | PO[PO[PO[PO[PO[PO[PO[PO|PO[PO|PO[PO[PSO|PSO[PSO
co 1|2|3|4|5|6|7|8|9|10[11|12| 1 | 2 | 3
cor |H|-|cC|--T-1-1-"1-71-"71-71-"71T-71T-7-
co2 |H|-|cC|-1-1-1T-7-71-7T-71T-71- L |- L
co3 |H [ -|cC|-]-T-1-1-1-71-T1T-TcldcCc| -7t

I6FESA08B| H | - [ L | - [ L |- -[-1[-1-[-Tc]c]-7T¢L

L- Low, M i Moderate (Medium), H - High
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16PHS501 TOTAL QUALITY MANAGEMENT Category: HS

(Common to all Branches)

L TPC
3 00 3
Course Objectives:
To impart knowledge to develop a product with the required quality at a reasonable price and to satisfy the

requirements under various quality standards

UNIT -1 INTRODUCTION (09)

Definition of quality, dimensions of quality, quality planning, quality costs concepésic concepts of totg
guality management, principles of TQM, leadership concemsality council, quality statements, strate
plaming- steps in strategic planninBeming philosophy, barriers to TQM implementation.

UNIT-1I TQM PRINCIPLES (09)

Customer satisfactioncustomer perception of qualitycustomer retention, employee involvementotivation,
empowermentperformance appraisal, continuous process improvemamgan trilogy, PDSA cycle, 5S conce
kaizen, supplier partnershigupplier rating performance measurddalcom Balridge National Quality Awarc

UNIT - 11 STATISTICAL PROCESS CONTROL (09)

Seven old and new tools of qualitygtatistical fundamentalspopulation and samplie normal curve- control
charts for variables and attributesate of control and out of contrgbrocess capabilityconcept of six sigma.

UNIT - IV TOOLS AND TECHNIQUES (09)

Benchmarking benchmarking processjuality function deployment (QFD)house of quality Taguchi quality
loss function total productive maintenance (TPMpillars of TPM- Failure Mode Effective Analysis (FMEA
- Failurerate types of FMEA- stages of FMEA.

UNIT-V QUALITY SYSTEMS (09)

Need for ISO 9000 and other quality syste$O 9001:2015 quality systeinelements- implementation of
guality system documentatiorr quality auditing- QS 9000, ISO 14000concept, requirements and benef
integrating 1ISO 14000 with ISO 90000SHSAS 18001.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods

Text Books
Author Name Title of Book Publisher, Year of Publication
Dale H.Besterfield Total Quality Management Pearson Education, 2008.
SubburajRamasamy | Total Quality Management Tata McGraw Hill, 2008.
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Reference Books

1. JamesR.Evans&/i | I i am M. Li dsay, AThe Management anoct
2002.

2. Feigenbaum. A. V. ARTot al GQHilla1B91.t y Management o,
3. Zeiri ,ATotal Quality Management fR.IN.EMWOKk merejre
Quality Management o, PHI Publishers, 2006

50 John. LHradesky #ATot al Qual i tHill,1IMASnagement Hanc

Course Outcomes
On completion of this course, students will be able to
CO1.: apply the principle of strategic planning, Deming philosophy and leadership concepts in industries.
CO2: apply the principle of TQM in industries.
CO3: apply the principle of statistical process control in industries.
CO4: select appropriatpuality tools to meet industrial requirements.

CO5: implement appropriate quality standards for industries.

Course Articulation Matrix

PO/PSO | PO| PO| PO | PO|PO|PO|PO|PO|PO|PO| PO | PO|PSO|PSO|PSO
coO 1 2 3 4 5 6 7 8 9 |10] 11 | 12 1 2 3
Co1 L | H - - | M - - L L - L L M L M
COo2 L | H - - | M - - L L - L L M L M
CO3 L | H - - | M - - L L - L L M L M
CO4 L | H - - | M - - L L - L L M L M
CO5 L | H - - | M - L L L - L L M L M

16PHS50Y L | H M L L L L L L L M

L- Low, M i Moderate (Medium), H - High
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16PPC502 MACHINE ELEMENTS DESIGN Category: PC
(Use of Approved Data Book is permitted)
L TPZC
32014
Pre-Requisites:
1.16PES206 Engineering Mechanics
2.16PES302 Strength of Materials
3.16PPC404 Mechanics of Machines
Course Obijectives:
A To familiarize the various steps involved in the Design Process.
A To make the students to learn the designing procedure for shafts, energy storing elements ar
flexible elements like Belt, Pulley and chain etc.

A To train the students to design the different type of bearings and gears using standard procec

UNIT -1 PRINCIPLES OF DESIGN (9+6)

Fundamentals of Machine DesigRhases of Design, Design Considerati@iandards and CodeSelection of
Materials- Design against Static and Dynamic Loallodes of Failure, Factor of Safety, Principal Stres
Theories of Failure- Stress Concenttian, Stress Concentration Factors, Variable Stress, Fatigue F
Endurance Limit, Design for Finite and Infinite Life, Soderberg and Goodman Criteria.

UNIT-1I SHAFTS AND BEARING (9+6)

Design of solid and hollow shafts based on strength, rigidity and critical speed. Sliding contact and rollin
bearings.

UNIT -1l JOINTS, COUPLINGS AND SPRINGS (9+6)

Design of welded joints, Bolted joints (bracket§)esign of flange couplingsDesign of helical and leaf sprin

UNIT - IV FLEXIBLE ELEMENTS (9+6)

Selection of flat and V belts and pulleys. Roller chains.

UNIT-V GEARS AND GEAR BOXES (9+6)

Design of spur and helical gears based on strength and wear considerations. Design of gear box:

geometric progressiorstandard step ratioray diagram, kinematic layoutdesign of sliding mesh and consts
mesh gear box.

Contact Periods:

Lecture: 45 Periods Tutorial: 30 Periods Practical: O Periods Total: 75 Periods
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Text Books

Author Name

Title of Book

Publisher, Year of Publication

Bhandari V

Design of Machine Elements

Tata McGrawHill Book Co,3rd
Edition, 2010.

Sharma, P.C., Aggarwal,

D.K

A Text Book of Machine Design

Kataria and sons., 2012

ReferenceBooks:
1. Shigley, J.E., and Mischke, C.R., Mechanical Engg. Design, Mc8itBook Co., &' edition,

2008.

2. Dobrovolsky, V., and others, Machine Elements A Text Book, MIR Publishers.
3. Spotts, M.F., Design of Machine Elements (6th ed.), Prentice Hall of India Pvt.Ltd.

Course Outcomes

On completion of this course, students will be able to

CO 1. estinate safety factors of simple structures exposed to static and repeated loads.

CO 2: design the shafts and bearings.

CO 3: design the welded joints, bolted joints, couplings and springs.

CO 4: design the driveschain drives and belt drives.

CO 5: dasign the spur gears, helical gears and gear boxes

Course Articulation Matrix

PO/PSO| PO | PO| PO | PO|PO|PO|PO|PO|PO|PO| PO | PO |PSO|lPSO|PSO

coO 1 2 3 4 | 5 6 7 8 9 10| 11 | 12 1 2 3
Co1 M| H|L L M M H
CO2 M| H]|L L H M H
CO3 M| H]|L L H M H
CO4 M| H|L L H M H
CO5 M| H]|L L H M H
16PPC502 M | H | L L H M H

L- Low, M i Moderate (Medium), H - High
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16PPC503 COMPUTER NUMERICAL CONTROL MACHINES Category: PC
L TPC
3003
Pre-Requisites:
16PPC406 Machine Tools and Processes
Course Objectives:
1 . To enable the students to understand CNC machines constructional features, working

and programming.

UNIT - | INTRODUCTION TO CNC MACHINE TOOLS (09)

Evolution of CNC Technologyprinciples, features, advantages, applications, CNC and DNC concept, ty
control systems, CNC controllers, characteristics, interpolators, types of CNC Mathinesing centre
machining centre, grinding machine, Vertical turret lathe, tumill centre, EDM.

UNIT-1I STRUCTURE OF CNC MACHINE TOOL (09)

CNC Machine building, structural details, configuration and design, guideiwaytion, Anti friction and othe
types of guide ways, elements used to convert the rotary motion to a linear m8tmw and nut, recirculatin
ball screw, planetary rollescrew, recirculating roller screw, rack and pinion, spindle assembly, t
transmission elemenisgears, timing belts, flexible couplings, Bearings.

UNIT - 11l DRIVES AND CONTROLS (09)

Spindle drives, feed drivésstepper motor, servo principle, DC and AC servomotors, Linear motors. Ope
and closed loop control, Axis measuring sysfiesynchro, synchroesolver, gratings, moiré fringe grating
encoders, inductosysn, laser inteofaeter.

UNIT - IV CNC PROGRAMMING (09)

Coordinate system, structure of a part program, @ &odes, tool length compensation, cutter radius and
nose radius compensation, do loops, subroutines, canned cycles, mirror image, parametric prog
machining cycles, programming for machining centre and turning centre for well known costroliexrs Fanud
Sinumerik.- Generation of CNC codes from CAM packages.

UNIT-V TOOLING AND WORK HOLDING DEVICES (09)

Cutting tool materials for CNC machine todlfiard metal insert toolinginserts and tool holder classificatior
gualified, semi qualified and preset tooling, ATC, APC, tooling for Machining and Turning centre, work h
devices for rotating and fixework parts, economics of CNC, maintenance of CNC machines.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
Text Books:
Author Name Title of Book Publisher, Year of Publication

HMT Limited Mechatronics Tata McGrawHill Publishing

Company Limited, New Delhi, 200
Mike Mattson | CNC Programming Principles and Delmar Cengage learning, 2010

Applications
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Reference Books

1.

o &~ 0N

Evans K., Pol ywka J. and Stanl ey Gabr eilIndustrié Pr
Press Inc, New York, 2007

Madi son J. , ACNC Machining Hand Booko, Il ndustr
Smid P., ACNC Progr ammi ng c.HAaQy dhirdEditok 0 , I ndustri
Radhakrishnan P., AComputer Numerical Control
Rao P.N., ACAD/ CAM Princi pl eHdlPulisiding Bgmpany Londed,iNewn s
Delhi, 2010.

Course Outcomes

On compleibn of this course, students will be able to

CO1: describe the evolution and principle of CNC machine tools and types of control systems.

CO2: apply knowledge in current terminology to describe the CNC machines and its types.

CO3: describe constructional features of CNC machine tools, drives and positional transducers used in

machine tools.

CO4: generate CNC programs for popular CNC controllers.

CO5: describe tooling and work holding devices for CNC machine tools.

Course Articulation Matrix

PO/PSO| PO| PO| PO | PO|PO|PO|PO|PO|PO|PO| PO | PO |PSO|PSO|PSO
CcO 1 2 3 4 | 5 6 7 8 9 |10| 11 | 12 1 2 3

Co1 L H L
CO2 L H L
CO3 L M M
CO4 L H M H
CO5 L M M

16PPC503 L H M M M

L- Low, M i Moderate (Medium), H High
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16PPC504 METROLOGY AND COMPUTER AIDED INSPECTION Category: PC

L TPC
3 003
Course Obijectives:
1 Toimpart knowledge on different kind of traditional and latest computer aided measuring instrumeil

with appropriate parameters of measuring components.

UNIT -1 GENERAL CONCEPTS OF MEASUREMENT (09)

Definition 7 standards of measuremeintaccuracy and precisioh errors in measuremeiitimits, fits and
tolerancesi interchangeability andselective assembly calibration of instruments. Principles of lig
interferencé measurements and calibratibi ay | o r 6 $-dpsign af gaugesl e

UNIT-1I LINEAR AND ANGULAR MEASUREMENTS (09)

Linear measuring instrumentd/ernier instruments, micrometers, height gauge, dial indicators, bore ga
slip gauges, comparators. Angle measuring instruments : bevel protractors, sprit level, sine bar, autoc
angle dekkor and clinometéirsnterferometry.

UNIT - 11l FORM MEASUREMENT (09)

Screw thread terminologyMeasurement of effective diameter by two wire and three wire methersrs in
threadsMeasurement of pitch, profile errors and total composite errors, Gear tooth termivetuyds of
measurements ofunout, pitch, profile, lead, backlash,tooth thicknesscomposite method of inspe(
Parkinson gear tester, Measurement of surface finftlglus probe instrumentsprofilometerTomlinson and
Talysurf instrumenttraightness, Flatness and Roundnessurement.

UNIT - IV LASER METROLOGY (09)

Laser in engineering metrologymethods of laser metrology precision instruments based on lasdaser
interferometeii applications of laser in industiylinear and angular measureméndptical methods for fag
non contact online measuremérgcanting laser beam.

UNIT-V COMPUTER AIDED INSPECTION (09)

Automated inspectiononline and offline inspection, sensor technology for manufacturing process mon
and inspection flexible inspection systemis non contact inspection methotlsautomatic gauging and siz
control systemi co ordinate measuring anhinei non contact CMM using electro optical sensors
dimensional metrology non contact sensors for surface finish measurenientchine vision systems and
applications.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books:

Author Name Title of Book Publisher, Year of Publication

Gupta. I.C A text bookof Engineering Metrolog Dhanpat Rai and Sons, Delhi, 2012

Groover M.P Automation, Production systems ai Prentice Hall India Ltd.,

Computer Integrated Manufacturin

Reference Books
1.Jain. R. K., AEngi neering Metrologyo, Khanna Publ
2. Gayler G.N., and Shotbolt C.R., Metrology for Engineers, ELBS Edn.,
3. ASTE hand book of industrial metrology, Predntice hall of India Ltd.,
4, Marvin J.Weber, Hand book of LASERS, CRC Press.

Course Outcomes
On completion of this course, students will be able to
CO 1 : understand the general concepts of linear and amgedsurements.
CO 2 : describe various geometric and form measurements.
CO 3: explain about recent measuring machines and advances in metrology.
CO 4 : describe various measurement concepts involved in laser metrology.
CO 5 : explain the basic casats of computer aided inspection
Course Articulation Matrix

PO/PSO| PO | PO| PO| PO|PO|PO|PO|PO|PO|PO| PO | PO|PSO|l PSO| PSO

cO 1 2 | 3 4 | 5 6 7 18| 9 |10| 11 | 12 1 2 3
Co1 H L M L M
COo2 M| L M L L M
CO3 M H M L M
CoO4 M L | M M L M
CO5 M L | H M L M
16PPC504 H | L L M L M

L- Low, M 1 Moderate (Medium), H - High
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16PPC505 FLUID POWER DRIVES AND CONTROLS Category: PC
L TPZC
3 00 3
Pre-Requisites:
1. 16PPC303 Fluid Mechanics and Machinery
2. 16PPC405 Metal Forming Processes
3. 16PPC406 Machine Tools and Processes
Course Obijectives:

1 To make the students to design the hydraulic and pneumatic circuits for different applications.

UNIT -1 BASIC PRINCIPLES (09)

Hydraulic Principles; Hydraulic Fluids; Hydraulic pumpsClassification, Characteristics, Pump Selec
Pumping Circuits; Hydraulic actuatdrsClassification, Cylinder Mounting, Selection,

Characteristics; Hydraulic valvésPressure, Flow, Béction Controls, Applications, Symbols

UNIT-1I HYDRAULIC CIRCUITS (09)

Hydraulic circuits Reciprocating, Quick Return, Sequencing, Synchronizing, Regenerative circuit, Doub
hydraulic system; Application circuitsPress, Milling Machine, Planner, Fork Lift, etc.

UNIT - 11l POWER GADGETS IN HYDRAULICS (09)

Accumulatorsi Classification, Circuits; Pressure Intensifier and Circuit; Safety Circuits; Mechanicalhyd
servo system; Selection of components. Installation and Maintenance of Hydraulic power pack; Trouble
of fluid power circuits.

UNIT - IV PNEUMATIC SYSTEMS (09)

Pneumatic Fundamentals; Control Elements; Logic Circuits; Position sensing, Pressure sensing;
controls:Various switches; Electro Pneumatic and Electro Hydraulic Circuits.

UNIT-V DESIGN AND SELECTION OF PNEUMATIC CIRCUITS (09)

Design of Pneumatic circuiisClassic, Cascade, Step counter, Combination methods; PLC and

Microprocessors Uses; Selection criteria for Pneumatic components; Installation and Maintenance of P
power pack; Fault finding; Case studies.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
Text Books

Author Name Title of Book Publisher, Year Of Publicatior]
Anthony Esposito Fluid Power with Applications Pearson Education India"7
edition, 2013.
Andrew Parr Hydraulics and Pneumatics:4 ButterworthHeinemann,
Technician's and Engineer's Guide 3 edition, 2011.
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Reference Books

1. DudleyA Pease and JohrPdppenger, Basic Fluid Power, Prentice Hall PTR! édition 1987.

2. John J Pippenger and Tyler G Hicks, Industrial Hydraulics,McGraw Hflgglition, 1970.

3. J. Michael, Pinches and HohnG.Ashby, .Power Hydraulics., Prentice Hall, 1989.

Course Outcomes

On completion of this course, students will be able to
CO 1:describe the principle of fluid power

CO 2:describe the components of hydraulics

CO 3:design the hydraulic circuits for automation
CO 4:describe the components of pneumatics

CO 5:design the pneumatic circuits for automation

Course Articulation Matrix

PO/PSO| PO| PO| PO | PO| PO|PO|PO|PO|PO|PO|PO|PO|PSO|lPSO|PSO
CcO 1 2 4 5 6 7 8 9 |10 | 11| 12 1 2 3
COo1 M M| L L H| M L L L
CO2 H | L M| L L L M M M
CO3 M| H | H L L | M M L M
CO4 H | L M M L M L M
CO5 M| H L L L M M
16PPC503 M | M M| L|M]|L L L L L M L M L

L- Low, M i Moderate (Medium), H - High
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16PPC507 MANUFACTURING PROCESSES LABORATORY | Category: PC

LT PC
0 0 4 2

Pre-Requisites:
16PPC406 Machine Tools and Processes
Course Objectives:

A To practice various machining operations in lathe.

LIST OF EXERCISES

Study of construction details of different types of lathes and tools

Eal S

T
1
1
1
T
T

Study of various accessories used in lathe.
Study of different types of tools used in lathe and the measuring instruments
Exercises on models using conventional Lathes:

Facing, plairturning, st@ turning and parting

Groove cutting, knurling and chamfering.

Form turning and Taper turning

Thread cutting (Internal and exterr®lee and square)
Eccentric turning

Drilling, reaming and counter sinking

Contact Periods:

Lecture: O Periods Tutorial: O Periods Practical: 60 Periods Total: 60 Periods

Course Outcomes

On completion of this course, students will be able to

CO1.: explain the constructional details of different types of lathe.

CO2: operate lathe and contthk process parameters of machining.

CO3: perform plain turning, taper turning, eccentric turning etc.

CO4: perform external and internal thread cutting.

CO5: perform drilling, reaming on lathe.
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Course Articulation Matrix

PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
CcO 112|345 |6|7|8]9|10|11]12] 1 2 3
COo1 H - - - - L|fL|L|H|H|M]|L M - M
CO2 H|  H|M - - - | M| L|H|]H|M]|L M - M
CO3 H|  H|H - - - | M| L|H|H|M]L M - M
CO4 H|  H|H - - -/ M| L|H|H|M]L M - M
CO5 H|H|H - - - | M| L|H|]H|M]L M - M
16PPC507| H | H | H - - L/ M|L|H|H|M]|L M - M

L- Low, M i Moderate (Medium), H - High
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16PPC508 METROLOGY LABORATORY Category: PC
LT PC
0 042
Course Obijectives:
1 To familiarize the basic concepts of measurements, various linear, angular and form measul

equipment, and their principles of operation.

LIST OF EXERCISES

Study and use of Measuring Instruments.

Calibration of Dial gauge using Dial Calibration Terst

Measurement of external taper angle using sine bar and slip gauges.
Measurement of internal and external dovetail angle using rollers.
Measurement of internal angle using spheres.

Measurement of external angle using rollers and slip gauges.
Measirement of spur gear tooth thickness using gear tooth verniercaliper.
Measurement of internal diameter and depth of the cylinder using spheres.

© © N o g A~ WD

Measurement of effective diameter and pitch of screw thread using three wire metho

pitch gauge.

10. Optical profile projector Measurement of gear tooth parameters and screw thread
parameters.

11. Tool maker's microscogeMeasurement of cutting tool geometry and screw threads
parameters.

12. Straightness measurement using Autocollimator.

13. Study of Ceordinae Measuring Machine.

14. Study of surfcorder for surface roughness measurement.

Contact Periods:

Lecture: O Periods Tutorial: O Periods Practical: 60 Periods Total: 60 Periods
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Course Outcomes

On completion of this course, students will be able to

CO 1 :explain the general concepts of measurements.

CO 2 :apply and Identify correct symbols, abbreviations and units for all measurements.

CO 3 :perform some linear, angular and form measurements, and record observations.

CO 4 : calibrate the measuring instruments.

CO 5 : explain about various metharfdraditionaland modern measurements that are used in the industry to
measureroduct dimensions

Course Articulation Matrix

PO/PSO | PO| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
cO 1,2 |3|4]|5|6|7|8]9|10|11]12] 1 2 3
COo1 L | L - - - - - - | M| L - - L - M
CO2 L L | L M| L L M
CO3 L H M| L L M
CO4 L | H M| L L M
CO5 L | H M M| L L M M
16PPC58 | L | H L | L M| L L L M

L- Low, M i Moderate (Medium), H - High
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16PPC601 OPERATIONS RESEARCH TECHNIQUES Category: PC
(Use of Approved Statistical Table is permitted)
L TPC
32014
Pre-Requisites:
16PBS401 Probability and Statistics
Course Objectives:
A To provide an irdepth understanding of definition, scope, objectives, phases, models & limitations
operations research.
A To familiarize various tools of optimization, decisimaking and simulation, as applicable in particular

scenarios in industry for better management of various resources.

UNIT -1 LINEAR MODELS (9+6)

The phases of operations research sttaiynation of Linear programming modeGraphical method Simplex
algorithmi artificial variables techniqueBig M method - Duality - Dual Simplex method.

UNIT -1l TRANSPORTATION, ASSIGNMENT AND SEQUENCING (9+6)
PROBLEMS

Optimal solution by North West Corner methed.east Cost Method V o g eApjiraximation Methoe
optimality testi MODI method- Degeneracy. Assignment problenformulationi Hungarian method

unbal anced assignment probl em. Sequencing prd
machines, processingtwo jobsthgoh 6 n6 machi nes
UNIT - 111 NETWORK MODELS (9+6)

Shortest route Minimal spanning tree Maximum flow models Project network CPM and PERT networks
Critical path scheduling Crashing.

UNIT - IV QUEUEING THEORY AND SIMULATION (9+6)

Queueing models Queueing systems and structurddotation - parameter Single Server and multi sery
modelsPoisson inpuexponential servicéconstant rate servieefinite population.

Simulation random number generatioapplication of simulatiofior queuing and maintenance.

UNIT-V DECISION MODELS (9+6)

Game theory Two person zero sum gameéssraphical solutionAlgebraic solution. Replacement model
Replacement of items that deteriorate with timalue of money changing with tinienot changing with timg
- optimum replacement polidyindividual and group replacement.

Contact Periods:

Lecture: 45 Periods Tutorial: 30 Periods Practical: O Periods Total: 75 Periods
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Text Books
Author Name Title of Book Publisher, Year of Publication

P.K. Gupta and D.S| Problems in Operations Research | S.Chand and Co. Ltd., 2013
Hira (Principles and Solutions)

Panneerselvam, R | Operations Research 2nd Edition, Prenticé Hall of
India, New Delhi, 2006

Reference Books

1. Taha H.A "Operations research"”, 8th Edition, Prentiddall of India, New Delhi, 2006.

22Sharma S. D, i OperationsResearchoKedarnath Ram
3.Dbon. T. Phillips, Ravindren A and Jamesl1l9&/ ol ber g

Course Outcomes

On completion of this course, students will be able to

CO1.: identify and formulate operational research models from the verbal description of a real system.

CO2: applyoperations research techniqude L.P.P, Scheduling Sequencing, Transportatiqgeroblems to
Industrial optimization problems.

CO3: use network scheduling techniques like PERT, CPM for solving project management problems.

CO4: analyze various models and apply suitable analytical method or simulatiomuectoisolve queueing
problems.

COb5: apply suitable decision making tools for Replacement and Game theory problems for achievi
optimization.

Course Articulation Matrix

PO/PSO| PO| PO| PO|PO|PO|PO|PO|PO|PO|PO| PO | PO |PSO|PSO|PSO

CcO 1 2 3 4 | 5 6 7 8 9 |10| 11 | 12 1 2 3
Co1 H | M M
COo2 M| H|M]|L M
CO3 M| H]|L H M
CoO4 M| H|M|L M
CO5 M| H|M|L M
16PPC6O M | H | M | L H M

L- Low, M i Moderate (Medium), H - High
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16PPC602 C AD/CAM Category: PC

LT PC
3003
Pre-Requisites :
1. 16PES107 Engineering Graphics
2.16PPC407 Machine Drawing
Course Objectives:
A To make the students to gain exposure over
A To familiarize the basics of CAD

UNIT -1 FUNDAMENTALS OF COMPUTER GRAPHICS (09)

Introduction to Computer Aided Design (CABgonventional design vs CADComputer graphics co-
ordinate system2D and 3D transformationfomogeneous coordinategraphic primitives (point, line,
circle drawing algorithms) Clipping- viewing transfomation.

UNIT-1I GEOMETRIC MODELING (09)

Representation of curvesHermite cubic spline curve, Bezier curvesspline curves, Surface Modelirig
Surface Entities, Representation of Surface, Bezier SurfapliBe Surface and Coons Surface. S
Modeling - Solid Entities, Solid Representation, Boundary RepresentatidRe(, Sweeps Representati(
Constructive Solid Geometry (CSG).

UNIT - 11l VISUAL REALISM (09)

Need for hidden surface removal, The DepBuffer Algorithm, Properties that help in reducing efforts, S
Line coherence algorithm, SparCoherence algorithm, Art@oher ence Al gor i t hmg
Priority Algorithmd shading’ colouringi computer animation.

UNIT - IV PART ASSEMBLY (09)

Mass properties Assembly modeling Inference of position and orientati®@ieometric Dimensioning an
Tolerancingi Functional importance of various types of fits, Geometrical dimensioning and Tolera
Tolerance stacking types and remedies.

UNIT-V CAD STANDARDS (09)

Standards for computer graphicraphical Kernel System (GKS)Open Graphics Library (OpenGL)Datal
exchange standard$GES, STEP, ACIS and DXfFcommunication standards.

Contact Periods:

Lecture: 45 Periods Tutorial: 0 Periods Practical: O Periods Total: 45 Periods
Text Books

Author Name Title of Book Publisher, Year Of
Publication
Ibrahim Zeid and R. CAD/CAM Theory and practices Tata McGraw Hill, 2nd Edition,
Sivasubramaniam 2009
Chris McMahon and CAD/CAM Principles, practice and| Pearson education Asia, 2001
Jimmie Browne manufacturing management
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Reference Books
1. Rao,

P. N.

2. bonal d

AnCAD/ CAM principles

D. Hear n,
Education, 4th Edition, 2014.

Course Outcomes

M. Paul

On completion of this course, students will be able to

CO 1: explain the fundamentals of computer graphics.

CO 2: describe the basics of geometric modeling.

CO 3: discuss about visual realism in CAD.

i ne

and

Baker

CO 4: explain the importance of geometric dimensioning and tolerancing.

and

application

Warr en

CO5: discuss about various computer graphics standards, data exchange standards and

communication standards.

Course Articulation Matrix

PO/PSO | PO| PO| PO |PO|PO|PO|PO|PO|PO|PO| PO| PO |PSO|PSO|PSO

CcO 1 2 3 4 | 5 6 7 8 9 |10| 11 | 12 1 2 3
Co1 M| L M M M
CO2 M| L M M M
CO3 M M M M
CO4 M | M M L M M
CO5 M M L L M
16PPC6Q | M | L M L M M

L- Low, M i Moderate (Medium), Hi High

Cal
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16PPC603 PROCESS PLANNING AND COST ESTIMATION Category: PC

L TPC
3 00 3
Course Objectives:
1 To introduce the process planning concepts, cost estimation for various manufacturi

process.

UNIT - | INTRODUCTION TO PROCESS PLANNING (09)

Aims and Objectives, Place of process planning in Manufacturing eyRtecess and Production Planni
Drawing interpretation, Dimensional tolerance vs Production processes.

UNIT-1I PROCESS PLANNING STEPS (09)

Design of a process pldnSelection of production processes, tools and process parant&isigoning ang
work holding devices, Selection of inspection devices and tools, Documenting the process plan.

ComputerAided Process Planning (CAPPBenefits,Architecture and approaches.

UNIT - 11l INTRODUCTION TO COST ESTIMATION (09)

Importance, Types, Purpose, Components, Procedure, Classification of costs, Cost elemdatki€o
Overhead expenses, Breaken analysis Concept, make or buy decision, assumptions, merits and deme
break even analysis. Applicationkinear, multi product breakven analysis.

UNIT - IV PRODUCTION COST ESTIMATION (09)

Estimation ofproduction cost for cast components,welded components, forged components, powder me
parts.

UNIT-V ESTIMATION OF MACHINING TIME AND COST (09)

Estimation of Machining timé& Lathe operations, Drilling, Milling, Shaping, Planing and Grinding,
estimation for machining processes.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods

Text Books
Author Name Title of Book Publisher, Year Of Publication
Gideon Halevi Process and operation planning | Kluwer academic publishers
(Printed ebook), 2003.
M. Adithan. Process Planning and Cost New Age International
Estimation Publishers, 2007
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Reference Books

1.

o g &> w

Thomas E. Vol l mannet all, AManufacturing Pl anni
New Delhi, 1998.

Robert Creese, M. Adit han, B.S Pabl a, AEsti mat
Marcel Dekker, 1992.

Samuel Eil on, ANEl ements of Production Planning
Kesavan R AProcess Planpnindewndg€osht Esnhamaona
B.S. Narang, V. Kumar, #AProduction and Costing

Banga T R and Sharma S C, fiMechani cal Esti mat.i

Course Outcomes

On completion of this course, students will be able to

CO1:explain the concept of process planning and process selection.

CO2:describe the steps involved in process planning.

CO3:have a knowledge on cost estimation and f Break Even analysis.

CO4:estimate the manufacturing cost for welded, forged components and powder metallurgy parts.

CO5: calculate the machining timand cosfor various machining process.

Course Articulation Matrix

PO/PSO [PO[PO[PO[PO[PO[PO]PO]PO[PO[PO] PO PO PSO[PSO[PSO
co 1|2|3|4|5|6|7|[8]9|10/11|12] 1| 2] 3
colr | L M| H|M

co2 | M M| H|M M

co3 | L M| H|M M M
Co4 | H H|L

cos5 | H H | M

16PPC603 M M| H|M M | H M

L- Low, M i Moderate (Medium), Hi High
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16PPC604 JIGS, FIXTURES AND PRESS TOOLS Category: PC

L TPC
300 3
Pre-Requisites:
1.16PPC405 Metal Forming Processes
2. 16PPC502 Machine ElementBesign
Course Objectives:
1 Tointroduce the concepts of various types of jigs, fixture sl
1 To design jig/ fixture / die for a given component
UNIT - | LOCATING AND CLAMPING DEVICES (08)

Principles of location and clampirigDifferent types of locating devicdsdifferent types of clamp$ Drill

bushes typesi Elements of fixture$ Materials used in jigs and fixtures.

UNIT -1l DESIGN OFJIGS (10)

Design concepts of Template JRjate Jig, Sandwich Jig, Vice Jaw Jig, Latch Jig, Turnoverjig, Baxpgsign
of simple jigs.

UNIT - 1l DESIGN OF FIXTURES (09)

Fixtures for Milling, Grinding, Turning, Welding, and Assembliodular fixturesi Design of simple fixture;

UNIT - IV PRESS WORKING AND ELEMENTS OF DIE (09)

Blanking, Piercing, lancing, notching, bending design features of dies for drawing, extrusion and-fDigil
blocki Diesets Die shoé Bolster platé punchi punch platé punch holdei guide pinsandguide bushés

strippersi knockouts' stopsi pilotsi Mechanism of ShearinigCentre of Pressure.

UNIT-V DESIGN OF DIES (09)

Design considerations in extrusion, forging and bendingidiisglection of standard die sétstriplayout and
development Design of Progressive diecompound di¢ Bending and cup drawing dies Milling fixtures.

Contact Periods:
Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books

Author Name Title of Book Publisher, Year Of Publication
Donaldson, B.H. Lecain, | Tool Design TMH Edition, 2012
Goold V.V

Reference Books

1.Paquin Die Design Fundamentals, Industrial Press Inc, New York, 2005 2.Fundamentals of Tool
design, Society Of Manufacturing Engineers, 2010.

3. P.H.Joshi., Jigs and Fixtures, Mcgraw Hill Education, 2010.

Course Outcomes

On completion of this course, students will be able to

CO 1: explain the fundamentalswbrk holdingdevices, locators and clamps.
CO 2: discuss about various types of jigs and fixtures. CO 3: explain
about variougpress workingperations.

CO 4: discss about the various elements of die.

CO 5: design simple diesljigs/ fixtures for given component.

Course Articulation Matrix

PO/PSO| PO| PO| PO | PO|PO|PO|PO|PO|PO|PO| PO | PO |PSO|lPSO|PSO

CcO 1 2 3 4 | 5 6 7 8 9 10| 11 | 12 1 2 3
Co1 LI M| M| M - - - - - L | M L M L M
COo2 M| H|M|L - - - - - L M L M - M
COo3 M| M| L L - - - - - L M L M - M
CO4 M| M| M]|L - - - - - L L L L - M
CO5 M| H|H | M - - - - - L L L M - H
16PPC604 M | H | M | L - - - - - L M L M L M

L- Low, M i Moderate (Medium), H - High



16PPC607 MANUFACTURING PROCESSES LABORATORY I Category: PC

Pre-Requisites: LT PC
1. 16PPC406 Machine Tools and Processes 004 2
2. 16PPC503 Computer Numerical Control Machines
Course Obijectives:
1 To practice operations in radial drilling, shaper, grinder, milling machine and gear cutting wit
gear hobbing, gear shagimilling and CNC machines.

LIST OF EXERCISES

™

V-Groove cutting in shaping machine.

Drilling, tapping and surface grinding using surface grinder and Radial drilling machi
External cylindrical grinding of shatft.

Spur gear milling.

Helical gear milling.

Gear shaping.

Gear hobbing.

Polygonal milling.

Making hexagonal holasing slottingnachine.

Letter cutting in vertical milling machine.

Turning using Capstan and Turret lathes.

Milling, Turning and drilling using CNC machining centre.

To To To o Io Do o Do Do Do Do

Contact Periods:

Lecture: O Periods Tutorial: O Periods Practical: 60 Periods Total: 60 Periods

Course Outcomes

On completion of this course, students will be able to

CO 1: operate machines tools for various assembly and fabrication tasks and expose to time management.
CO 2: prepare gears using forming and generating methods of gear manufacturing and CNC operation.
CO 3: to set up machines like shaper, grinding aflthgymachine for various applications.

CO 4: fabricate parts for equipments / tools used for project works.

CO 5: prepare report on work done.
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Course Articulation Matrix

PO/PSO | PO| PO| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
coO 1,234 ]|5|6|7|8]9|10|1112] 1 2 3
COo1 H|H|M - | M -/ M| L|H|H|M]L M M
CO2 H|  H|M - H - | M| L|H|]H|M]|L M H M
CO3 H|  H|H - - - | M| L|H|H|M]L M - M
CO4 H|  H|H - - -/ M| L|H|H|M]L M - M
CO5 H|  H|M - - - | M| L|H|]H|M]L M - -
16PP®0O7 | H | H | H - L, L M|L|H|H|M|L M L M

L- Low, M i Moderate (Medium), H - High
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16PEE608 MODELLING LABORATORY Category: EEC
LTPC
0 04 2
Pre-Requisites:
16PES107 Engineering Graphics
16PPC407 Machine Drawing

Course Objectives:

9 To design the solid models by creating parts and assemble them with the aid of computers.

LIST OF EXERCISES

Exercises on modeling of mechanical components using packages like AutoCAD / Mechanics
Desktop/Inventor/IDEAS/ Prangineer/CATIA/Unigraphice t ¢ é

Simple two dimensional geometry creations and modification using drafting module.
Detailing and documentation of a typical production drawing

Attributes and data extraction from a drawing

Creation of simple solid moteusing CSG andep Approach

Surface Modeling

o To Do Io Do P>

External database connection
A Generation of working drawings of components and preparation of assembly models

stock, Crandiook, Flangedoupling,Screwjack, Clappebox, Universatoupling

Machine vice
Drill jig assembly by wusing the following
A Generation of surfaces of revolution
A Generation of surfaces of extrusion
A Generation of surfaces by skinning operation
A Generation of solid models using constructive solid geometry, method shading and render

Contact Periods:
Lecture: O Periods Tutorial: O Periods Practical: 60 Periods Total: 60 Periods
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Course Outcomes

On completion of this course, students will be able to

CO1:explain the basics of graphics generatioBj@ensional and-Bimensionalconcepts involved Computer
Aided Design.

CO2 : use the commands to create, edit and dimension the 2Dimde#dil

CO3 : use the commands to create, edit and dimension the 3D surface model.

CO4:use the commands to create, edit and dimension the 3D solid model.

COb5:do the assembly of various solid models and create 3D assembly model.

Course Articulation Matrix

PO/PSO| PO | PO| PO| PO|PO|PO|PO|PO|PO|PO| PO | PO|PSO|l PSO| PSO

CcO 1 2| 3 4 | 5 6 71 8] 9 10| 11 | 12 1 2 3
Co1 H{ M| M| M| M L L L
COo2 M| M| L L L L L
COo3 M| M| L L L L L
CoO4 M| M| M]|L L L L
CO5 H|{ M| M|L L L L

16PEEGO8 M | M | M | L L L L L

L- Low, M i Moderate (Medium), H - High
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16PEE609 MINI PROJECT Category: EEC
LT P C
008 14
Course Objectives:
1 To provide an opportunity to the student to get hands on training in the fabricationarfronee

components of a complete working model, which is designed by them.

The students may be grouped into 2 to 4 and work under a project supervisor. The device/ system/coimpone
to be fabricated may be decided in consultation with the supervisor and if possible with an industry. A proj
report to be submitted by the groamd the fabricated model, which will be reviewed and evaluated
continuously by a Committee constituted by the Head of the Department.

Contact Periods:

Lecture: O Periods Tutorial: O Periods Practical: 8 Periods Total: 8 Periods

Course Outcomes

On compeétion of this course, students will be able to

CO1.: practice acquired knowledge within the chosen area of technology for project development.

CO2: identify, discuss and justify the technical aspects of the chosen project with a comprehensive and systel
approach.

CO3: reproduce, improve and refine technical aspects for engineering projects.

CO4: follow and value health, safety and ethicalctices during project.

CO5: work as an individual or in a team in development of technical projects.

CO6: communicate and report effectively project related activities and findings.

Course Articulation Matrix

PO/PSO | PO| PO| PO| PO | PO|PO|PO|PO|PO|PO| PO|PO|PSO|PSO|PSO
cO 1 2 3 4 | 5 6 7 8 9 10| 11 | 12 1 2 3
COo1 L | M M L L L M M
CcOo2 H M M| L H | L H M H
CO3 H | H M M| L H | L H H H
CO4 M| L H | L H L
CO5 H | L H H H H H
CO6 M| H| M M
16PEEGOOQ M | H | H | M| H | M| L H|H|H]|H H H H H

L- Low, M i Moderate (Medium), H - High
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16PPC701 AUTOMATION AND CIM Category: PC
LTPC
300 3
Course Obijectives:
A To provide knowledge on various automated manufacturing activities.
A To familiarize the application of computer Technology in the manufacturing activities.
A To enable the students to understand the smooth transition from conventional manufacturing to autom

production and computer integrated manufacturing.

UNIT -1 FUNDAMENTALS OF AUTOMATION AND CIM (09)

Concept of automationBasic Elements of Automated system and Classificatioevels of Automation Ten
Strategies for Automation, Concept of automation in industtassification, mechanization and automati
Evolution of CIM- CIM Hardware and Softarei Data base Requirement of CiMConcurrent engineeririg
Principlesi Design and development. Production economics.

UNIT-1I AUTOMATION IN MANUFACTURING (09)

Automation in machine toolsMechanical feeding and tool changingnachine tool ontrol transfer automator
automated flow lines Methods of work part transport transfdrine efficiency. Simulation in assembly liRg
Analysis of Automated flow linesGeneral terminology and analysis of transfer linegthout and with buffer
storaye, partial automation, Implementation of automated flow lines. Buffer stbi@dchanical buffer storag
control function.

UNIT - 11 AUTOMATED MATERIAL HANDLING AND STORAGE (09)
SYSTEMS

Storage system performance, Storage location strate@msyentional storagenethods and equipmer
Automated storage systerAsitomated Storage/Retrieval systems, Carousel storage systems. Engi
analysis of storage systems. Industrial Robot applicatiteterial handling, Processingperations, Assembl
and Inspection.

UNIT - IV GROUP TECHNOLOGY AND FMS (09)

Group Technology Part familiesi Part Classification and Codirig Production flow Analysis Cellular
manufacturing Cell desigri Application considerations in Group Technology. ConcepEv$i Comparison
with Conventional ManufacturinigEconomic Justificatioit Components of FM$ Types of Flexibilityi FMS
Applications and Benefits.

UNIT-V CONTROL SYSTEMS (09)

Process industries and Discretenufacturing industries levels of automation, variables and paramete

Continuous control systenisSteady state optimization, Adaptive contr@omputer process contrblcontrol
requirements, capabilities and forms of computer process conffolrputer process monitoring, Direct Digi
Control, Distributed Control systemsHardware components for automation and process contikcrete

process contrdl Logic control, SequencingProgrammable Logic controllers.

Contact Periods:

Lecture: 45Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books

Author Name Title of Book Publisher, Year Of Publication
Mikell P Groover, Automation, Production Systems ¢ Pearson education_ (Singapqr
Computer Integrated gg(t)-gl,_td" New Delhi, 4th editio
Manufacturing
Radhakrishnan P and| CAD/CAM/CIM New Age International (P) Ltd.,
Subramaniyan S 3rd edition,2008.
Reference Books
1James A Rehg and Henry W Kraehb@rCo mput er I ntegrated Manufact L

Education (Singapore) Pvt. Ltd., New Delhi, 2005.
2. Chris McMahon, and Ji mmie Browne, AnCAD/ CAM,PT
Addison Wesley Longman Ltd, England, 2nd edition, 1998.

3. Kant Vajpayee .S, APrinciples of Computer Il nt
edition 2010.
4 PaulGRankeyi Computer | ntegrated Manufacturingo. Prer

Course Outcomes

On completion of this course, students will be able to

CO 1: explain the fundamentals of automation and CIM.

CO 2: describe the automation in manufacturing.

CO 3: describe the material handling and storage systems.

CO 4: explain the concept of group technology and flexible manufacturing system.
CO 5: describe the fundamentals of Control systems.

Course Articulation Matrix

PO/PSO| PO | PO| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO

CcO 1 2 3 4 5 6 7 8 9 |10| 11 | 12 1 2 3
Co1 M M|M|L | M]|L - - L - - L H M M
COo2 L M| M| M| H]|L - - L - M L H H L
COo3 L M| M| M| M]|L - - L - M L H M L
CO4 L M M| M| M|M - - M - M L H M L
CO5 L M| L|M|  M]|L - - M| M|L - H M L
16PPC701] L M| M| M| M]|L - - L L | M L H M L

L T Low, M- Moderate (Medium), H - High
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16PPC702 PRODUCTION PLANNING AND CONTROL Category: PC

LT P C
3 00 3
Course Objectives:
9 To study various production planning and control activities in industries
UNIT - | INTRODUCTION (09)

Objectives and benefits of planning and corBohctions of production contrdlypes of productiofob- batch
and continuou$roduct development and desilglarketing aspect Functional aspect®perational aspec
Durability and dependability aspeaesthéic aspect. Profit consideratie®tandardization, Simplification ar
specializatiorvalue analysis.

UNIT-1I WORK STUDY (09)

Method study, basic proceduBelectionRecording of process Critical analysis, Development
Implementationi Micro motion and memo motion study work measurement Techniques of work
measurement Time study- Production study Work sampling Synthesis from standard datBredetermine
motion time standards.

UNIT - 11 OPERATIONS PLANNING AND SCHEDULING (09)

Components of operations planning and scheduling systehggregate planningg MPST MRP 1 Capacity
Planning, Proces$ Routing, Technique$ Scheduling, Principles, Types and Strategies Methodoto
DispatchingProgress reporting and expeditibgad timre, Techniques for aligning completion times and

dates

UNIT - IV MATERIALS PLANNING AND CONTROL (09)

Materials Planning and control, scope, Technigu@sirchasing, Functions, Methods, Procedure, paramg
Supplier selectiori Make or Buy Decisiori Store and storekeeping, Codification, Functions, Organis
Methods, Accounts of stores, valuation metficstorage, protection and Interrelationship.

UNIT-V THEORY OF CONSTRAINTS, PURCHASING AND (09)
DISTRIBUTION

Fundamental Principles of the Theory of Constrdin®iidelinesi Steps to improve the Process

Using TOC Principles Impact onOperations StrategyGeneral Types of Constraints Cause&xheduling an
TOCT Purchasing information Issues, Responsibilities for material procurermédistribution Requirements
Planning.

Contact Periods:

Lecture: 45Periods  Tutorial: O Periods Practical: O Periods Total: 45Periods
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Text Books

Author Name Title of Book Publisher, Year Of Publicatiorn
Samson Eilon Elements of production planning ar Macmillan, 1962.
control
Stephen N. Chapman The fundamentals of producti| Pearson education, 2009.
planning and control
Anil Kumar, Suresh Production and Operationg New Age international, 2008.
Management

Reference Books
1. MartandTel sang, Al ndustrial Engineering and
edition, 2011.

Course Outcomes

On completion of this course, students will be able to

CO 1.: distinguish manufacturing and service operations, and explain the overview of operations in an indust
CO 2: classify various forecasting techniques and identify strategies for sales and operations planning.

CO 3: explain the methodology of scliédg and materials planning

CO4: describe the methodology of capacity planning and Production control

CO 5: explain about the theory of constraints and significance of purchasing and distribution.

Course Articulation Matrix

PO/PSO| PO | PO| PO| PO|PO|PO|PO|PO|PO|PO| PO | PO|PSO|l PSO| PSO

CcO 1 2 3 4 | 5 6 7 8 9 |10| 11 | 12 1 2 3
COo1 M| L L - - - - - - L M L - - M
COo2 M| M - M | L - - - - L H L - - M
CO3 L {M]|L L L - - - - L | M L - - M
CO4 M| L L L L - - - - | M| H L - - M
CO5 M| M| M|L L - - - - L | M L - - M
16PPC702 M | M | L L L - - - - L H L - - M

L- Low, M i Moderate (Medium), H - High
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16PEE707 AUTOMATION AND CONTROL SYSTEMS Category: EEC
LABORATORY
L TPZC
0O 0 4 2

Course Objectives:
ATo train the students to simulate the simple applications in hydraulic and pneumatic kits.

ATo train the students to control the speed of electrical drives.

1. Design and simulation of systems using single acting actuator and Pneumatic elements.

2. Design and simulation of system using double acting actuator, Pneumatic elements and EI¢
Pneumatic elements.

3. Design and simulation of system using double acting actuator and PLC.

4. Design and simulation of hydraulic systérsequencing circuit, aipil intensifier circuit,
meterin and meteput circuit.

5. Design and simulatioof hydraulic system with PLC sequencing circuit, metén and meterout

circuit, highlow circuit, on delay timer control circuit.
. Speed control of AC motor.
. Speed control of DC motor.

. PID controller with temperature control syste

© 00 N O

. Servo controller using servo motor.
10. Stepper motor interfacing with 8051 miecontroller.

11. Computerized data logging system

Contact Periods:
Lecture: O Periods Tutorial: O Periods Practical: 60 Periods Total: 60 Periods

CourseOutcomes

On completion of this course, students will be able to

CO 1: design and develop the simple industrial application pneumatic circuits.
CO 2: design and develop the simple industrial application hydraulic circuits.
CO 3: explain PID controllewith temperature control system.

CO 4: control the speed of electrical drives.

CO 5 activate the stepper motor interfacing with 8051 mwatroller.
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Course Articulation Matrix

PO/PSO| PO | PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
coO 1 2 3| 4 5 6 7 8 9 | 10| 11 | 12 1 2 3
Co1 M H| M| M M L L L H M L
COo2 M H| M| M L L L L H M L
CO3 L M| H|M L L L L H M L
CO4 L M| L | M L L L L H M L
CO5 L M| M| M L L L L H M L
16PEE707, L M| M| M L L L L H M L

L i Low, M- Moderate (Medium), H - High
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16PEE708 SIMULATION LABORATORY Category: EEC

L TPC
0 04 2
Pre-Requisites:
1.16PES302 Strength of Materials
2.16PPC50Machine Elements Design
3.16PPEO003 Finite Element Techniques
Course Objectives:

9 To gain practical experience in handling 3D modeling and analysis software.

Finite Element Modeling and Analysis

Exercises on Modeling and Meshing on 1D, 2D and 3D models.
Exercises on Solution and Post processing of 1D, 2D and 3D models.

Structural analysis of a fixed beam
Structural analysis of a cantilever beam
Structural analysis of a link element
Structural analysis of aluminium bracket
Modeling using axisymmetry

Plane stress analysis

Modeling of a spindle base

Modal analysis of cantilever beam
Modeling of allen key

Heat distribution in rectangular slab

Thermal analysis of 2D heat sink

= =4 =4 -4 -—Aa -8 A -8 A -5 -5 -8 -2 -2

Exercise on coupled field analysis

CAM software

fDesigning of connecting rod using CAM software

."Exercise on 2D part development and NC contour tool path generation

Contact Periods:

Lecture: O Periods Tutorial: O Periods Practical: 60 Periods Total: 60 Periods

104



Course Outcomes

On completion of this course, students will be able to

CO1.: explain the basics used to create and manipulate geometric models in computer using ANSYS.

CO2: create 1D, 2D an3D models using ANSYS and Master CAM.

COa3: do structural and thermal analysis of various models.

CO4: describe about the failure criteria and vonmises stress for various models.

CO5: do the coupled field analysis involved in structural and thermbjssaimultaneously.

Course Articulation Matrix

PO/PSO| PO | PO| PO| PO|PO|PO|PO|PO|PO|PO| PO | PO|PSO|l PSO| PSO
CcO 1 2| 3 4 | 5 6 71 8] 9 10| 11 | 12 1 2 3
Co1 M M| M M| M L M
COo2 M M| H M| M L M
COo3 M| M| H|M|M L M
CoO4 M M| H M| M L M
CO5 H|{H|H| M| M L M
16PEE7O8 M | M | H | M | M L M

L- Low, M i Moderate (Medium), H - High
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16PEE801 PROJECT WORK Category: EEC

LT PC
0O 016 8
Course Objectives:

A To develop the ability to solve a specific problem right from its identification and literature review til
the successful solution of the same.

A To train the students in preparing project reports and to face reviews and viva voce examination.

A project topic must be selected by the students in consultation with their guides. The aim of the project wr
is to deepen comprehension of principles by applying them to a new problem which may be the design
fabrication of a device for a specific applicatj a research project with a focus on an application needed by
the industry/society, a computer project, a management project or a design project.
The progress of the project is evaluated based on a minimum of three reviews. The review committee ma
constituted by the Head of the Department. A project report is required at the end of the semester. The pre
work is evaluated jointly by external and internal examiners constituted by the Head of the Department ba
on oral presentation and the prajesport.

Contact Periods:

Lecture: O Periods  Tutorial: O Periods Practical: 16 Periods Total: 16 Periods

Course Outcomes

On completion of this course, students will be able to

CO1.: identify problem specification or need for development.

CO02:analyseand develop conceptual design and methodology of solution for the problem.

CO3: devise solution and build physical model /test if required, as per industry / research / societal need, with
consideration of environmental aspects.

CO4: follow and value health, safety and ethical practices during project.

CO5: contribute as an individual or in a team in development of technical projects.

CO6: express technical ideas, strategies and methodologies in written form.

CO7: develop effective commuitton skills for presentation of project related activities.
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Course Articulation Matrix

PO/PSO | PO| PO| PO| PO | PO|PO|PO|PO|PO|PO| PO|PO|PSO|PSO|PSO
CcO 112 3] 4|5 6 | 7 8 9 |10 11 | 12 1 2 3
Cco1 L | M M L L L M M
CO2 H H M H | L H M H
CO3 H | H H M| H H | L H H H
CO4 H H | L H L
CO5 H | L H H H H H
CO6 M| H|M | M
COov M| H]|L M
16PEEBOL H | H | H | H | H| H|H|H | H| H|H H H H H

L- Low, M i Moderate (Medium), H - High
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16PPEOO1 MECHATRONIC SYSTEMS Category: PE
L TPC
3 00 3
Pre-Requisites:
1. 16PES402 Applied Electronics and Microprocessor
2. 16PPC505 Fid Power Drives and Controls
Course Obijectives:
1 Introducing the key elements of mechatronics system and understanding the concepts of integration

and design of mechatronics system.

UNIT -1 MECHATRONICS SYSTEMS (09)

Introduction to Mechatronie®asics of actuatingystemsMechanical, pneumatic, hydraulics, electrical syst
control systemsmeasurements systenidechatronics approach.

UNIT-1I SENSORS AND TRANSDUCERS (09)

Introduction- performance terminologydisplacement, position and proximityelocity and motion
fluid pressurgemperature senseright sensorsselection of sensorsignal processing.

UNIT - I 8085 MICROPROCESSOR (09)

Introductiont architecture pin configuration instruction set programming of microprocessors using 8(
instructionsinterfacing input and output devicdaterfacing D/A converters and A/D converteapplications
temperature controlstepper motor cdarol- traffic light controller.

UNIT - IV PROGRAMMABLE LOGIC CONTROLLERS (09)

Introductionrr basic structureinput/output processingorogramming Mnemonics timers, internal relays A
countersdata handlinganalog input/outputselection of a PLC.

UNIT-V DESIGN OF MECHATRONIC SYSTEMS (09)

Stages in designing Mechatronics systeriigsaditional and Mechatronics desighossible designsolutions
case studies of Mechatronics systepisk and place robotgutomatic car park systersngine manageme
systems.

Contact Periods:

Lecture: 45Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods

Text Books
Author Name Title of Book Publisher, Year of Publication
W.Bolton Mechatronics Pearson education., Second
Edition, 2007.
Ramesh S. Gaonkar |Microprocessor  Architecture. , | Wiley Eastern, 1991.
Programming and Applications
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Reference Books

1. Michel B. Histand and David G. Alciatore, .Introduction to Mechatronics and measurement system

McGraw Hill Intrenational Editions.

a > w DN

Dan

Course Outcomes

Necsul escu,

On completion of this course, students will be able to

CO1.: build the basic block diagram of mechatronics system (sensing, measuring controlsand actuation, hard

and software).

CO2: describe the mbatronic system approach.

CO3: explain the concepts of transducers, sensors, microprocessor and programmable logic controller

mechatronics systems.

HMT Ltd, .MechatronicsTata McGraw Hill publishing Co. Ltd.
D.A.Bradley, D. Dawson, N.C. Buru and A.J. Loader. .Mechatronics., Chapman and Hall.

K. Ram, .Fundamantals of Microprocessors and Microcomputers.,Dhampat rai publications.

i M elucitiantAsia (ndianseprint). Pe ar s on

E

CO4: identify critical problems/ design issues and suggest feasible solutions in mechatronics systems

COb5: design mechatronic components and systems.

Course Articulation Matrix

PO/PSO| PO| PO| PO| PO|PO|PO|PO|PO|PO|PO| PO | PO |PSO|lPSO|PSO
CO 1 2 3 4 | 5 6 7 8 9 10| 11 | 12 1 2 3
Co1 HIH{ M M| M|L L L M
COo2 M M| M| M|M]|L L L M
COo3 M M| M| M|M]|L L L M
CO4 M| M| H|H|M|L L L M
CO5 H|H|H|H| M|L L L M
16PPEOCOY} H | H | H | H | M| L L L M

L- Low, M i Moderate (Medium), H - High
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16PPEO02 ROBOTICS AND MACHINE VISION SYSTEM Category: PE

LT P C
300 3
Course Objectives:
1 To familiarize students with the conceptsdatechniques of robot manipulator, its kinematics,
programming and build confidence to evaluate, choose and incorporate robots in engineer
systems

UNIT -1 FUNDAMENTALS OF ROBOT (09)

Roboticsi Introductioni Basic structurd Classification of robot and Robotic systein$pecifications of
Robots- laws of roboticd work space, precision movement. Drives and Controls systems: Hydraulic sy
power supplyi servo valve hydraulic notori DC servo motor$ stepper motors operationi selection of
systeni control systeni servo control.

UNIT-1I ROBOT MOTION ANALYSIS (09)

Kinematics of Robot Introduction, Matrix Representation, homogeneous transformation, forward and i
kinematics, Inverse kinematics Programming, Degeneracy, dexterity, velocity and static forces, B
trajectory planning.

UNIT - 11 GRIPPERS AND SENSORS (09)

Robot end effectors: Types of end effectiofdechanical grippers Types of Gripper mechanisriisGrippers
force analysi§ Other types of gripperis Vacuum cup$ Magnetic gripper$ Adhesive gripper$ Robot end
effectors interface. Sensors : Positioms®si Potentiometers, encoders, LVDT, Velocity sensors
Acceleration Sensors, Force, Pressure and Torque sensors, Touch and Tactile sensors, Proximity,
sniff sensors.

UNIT - IV PROGRAMMING AND APPLICATION (09)

Types of programming programming languages sample program for different types of rbbots

Industrial Applications: Application of robots in processing operatioAssembly and inspectiorisMateria
handlingi Loading and unloadirigAl and Robotics.

UNIT-V MACHINE VISION (09)

Introductioni image processing Vs image analysis, image acquisition, digital imagegpling andquantizatio
T image definition, levels of computation. Image processing Techniques: Data redWfimowing, digital
conversion. Segmentatibi hresholdig, Connectivity, Noise reduction, Edge detection, Segmentation, R
growing and Region splitting, Binary morphology and grey morphology opeiiafeature extraction.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books

Author Name

Title of Book

Publisher, Year of Publication

Saeed B.Niku Introduction to Robotics: Analysis, | 2nd edition, Pearson Educatio
Systems, Applications India, PHI 2003 (ISBN 81
7808677-8)
M.P.Groover Industrial Robotic§ Technology, McGraw Hill, USA, 1986

Programming and Applications

Reference Books

1. Janakiraman P.A., Robotics and image processing, Tata McGraw Hill, 1995.

2. YoremKoren, Robotics for Engineers, McGrehill, USA, 1992.

3. Richard D.Klafter, Thomas A.Chmielewski and Michael Negin, Robotic Engindéemgintegrated
Approach, Prentice Hall Inc, Englewoods Cliffs, NJ, USA, 1989.

4. Ramesh Jam, RangachariKasturi, Brain G.Schunck, Machine Vision, Tata McGraw Hill.

Course Outmomes

On completion of this course, students will be able to

COL1 : explain the basic concepts like various configurations, classification and parts of robots.

CO2 : explain the concept of kinematics, degeneracy, dexterity and trajectory planning.

CO3 :describe various end effectors (grippers and tools) and sensors used in robots.

CO4:explain the concept of Artificial Intelligence in robots, various types of nplmgramming and

its applications.

CO5 : demonstrate the image processingianagie analysis techniques by machine vision system.

Course Articulation Matrix

PO/PSO| PO | PO| PO| PO | PO|PO|PO|PO|PO|PO| PO | PO|PSO|PSO|PSO
CO 1 2 3 4 | 5 6 7 8 9 |10| 11 | 12 1 2 3

COo1 M| L L L M

COo2 M M| M| M L M

CO3 M| L L L M

CoO4 M| M| H M L M M

CO5 H|{ M| M|L L M M
16PPEOCOZ M | M | M | L L L M M

L- Low, M i Moderate (Medium), H - High
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16PPEOO3 FINITE ELEMENT TECHNIQUES Category: PE
TP C
0 0 3
Pre-Requisites:

1. 16PES302 Strength of Materials

2. 16PPC502 Machine Elements Design
Course Obijectives:

1 To familiarize the students in principles involved in discretization, finite element approach and c:

solve the simple engineering problems.

UNIT - | INTRODUCTION TO FINITE ELEMENT METHOD (FEM ) (09)

Historical background; Basic concept of FEM; Discrete and continuous models; Boundary and Initi
problems; DiscretizationConvergence requirements.

UNIT-1I FORMULATION OF ELEMENT CHARACTERISTIC MATRICES (09)

One dimensional governing equationStructural and heat transfer problems; Variational method; Wei
residual methods; Principle of minimization of potential energy.

UNIT - 11l ONE DIMENSIONAL PROBLEMS (09)

Shape functions; Problems in axial loaded members, trusses, beams, heat transfer through composit
fins; Gauss elimination and Cholesky method of solving equations.

UNIT - IV TWO DIMENSIONAL PROBLEMS (09)

Linear triangular and rectangulement§ Shape f unct i on€andeptef plané shress and pi
strain. Solution of simple problems in structural and heat transfer models.

UNIT-V HIGHER ORDER ELEMENTS (09)

Applications of higher order elements; Lagrangian and serendipity elements; Isoparametric eldauatiizr
transformation.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods

Text Books:
Author Name Title of Book Publisher, Year Of Publication
J.N.Reddy Introduction to Finite Element | McGraw Hill, Intl, 3¢ edition, 2006.

Method

Larry J. Segerlind | Applied Finite Element Analysi{ John Wiley and Sons."2dition, 1985.

SingiresuS.Rao The Finite Element Method in | Butterworth  Heinemann.,
Sfedition, 2011.

Engineering
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Reference Books

1. Tirupathi R. Chandrupatala and Ashok D. Belegundu, Introduction to Finite Elements in Engineerin

Pearson Education,"edition, 2011.

a c WD

Logan,

Robert

D.

L.
Cook,

Applications

Course Outcomes

n A

of

first
Davi d
Finite

On completion of this course, students will be able to

CO1.: Describe the fundamentals of finite element technique

CO2: Formulate the structural and heat transfer problems

CO03: Solve the simple structural and heat transfer problems

CO4: Describe the shape function and element characteristics

CO5: Describe the higher order elements

Course Articulation Matrix

cour se n
S. Mal kus,
El ement

Anal ysi so,

Fi

ChandrakantS.Desai, Elementary Finite Element Method, Prentice Hall Inc., 1979.

D. nite

El

Mi chael

PO/PSO| PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
CcO 1 2 3 4 5 6 7 8 9 | 10| 11 | 12 1 2 3
COo1 M| H | M M M M
CO 2 M L | M L M L M
CO 3 M M| M M M L H
Co4 M| M M H M H
CO 5 M| M| L L L M

16PPEOCO3 M | M | L | M M M L M

L- Low, M i Moderate (Medium), H - High

David V. Hutton, Fundamentals of Finite Element Analysis, Tata McGraw Hill, 3rd edition, 2005.

ement

4t h

113



16PPEOO4 PRODUCTION OF AUTOMOTIVE COMPONENTS CategoryPE

Pre-Requisites: LT PC
1. 16PPC305 Foundry and Welding Technology 3003
2. 16PPC306 Engineering Metallurgy
3. 16PPC406 Machine Tools and Processes

Course Objectives:
1 To familiarize the students in functional requirements, need based materials and suital

manufacturing processes to produce the automobile components.

UNIT -1 CYLINDER BLOCK (09)

Structure and functioristypesi materials sand casting of cast iron cylinder bleokodification and machinin
- sand, gravity and low pressure casting methods of aluminium cylinder blegkader liners. Cylindehead
T materiali construction heat treatment. Oil painfunction and materials.Gaskétsunctions- materials ang
types.

UNIT - I ENGINE PARTS (09)

Piston parts Functiong materials casting of piston by gravity casting and squeeze castingdification and
heat treatmerit machining. Piston rings Types- materialsi functionsi piston ring manufacturing. Piston p
types- materials. Forgings ofcrankshaft,connecting rod and gudgeon pins.

UNIT -1l VALVES AND ACCESSORIES (09)

Valvei typesi Mechanisms Materials- production methodsproduction of push rod, rocker arm and tapp
Camshatt function and material$ chilled cast iron casting processfinishing operationg production of
assembledamshaft production of prpeller shaft.

UNIT - IV CLUTCH,GEARBOX AND BRAKES (09)

Clutch system, friction lining materials, requirements and manufacturing. Casting of gear box casing, f
forging of gears, gear hobbing, shaping, powder metallurgy, orbital formirgeanrfs, heat treatment a
finishing.Braking system Types manufacturing methods.

UNIT -V BODY PANELS,SUSPENSION AND MISCELLANEOUS (09)

Principles of hydroforming press forming welding of body panelsresistance welding.Forging of front a
rear axles, casting of rear axle casidgaf spring materials and manufacturindganufacturing details
Construction details of wheel mountiingyres and tube manufacturindlechatronics in automobileUse of
plastics in automobile componen#pplication of sensors and actuateré&utomotive quality manageme
systemi ISO /TS 16949.

Contact Periods:

Lecture: 45 Periods Tutorial: 0 Periods Practical: O Periods Total: 45 Periods
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Text Books:

Author Name Title of Book Publisher, Year of Publication

Kirpal Singh Automobile Engineering, Vol | | Standard Publishers., ¥2edition,
and Il 2011.

William H.Crouse and Automotive Mechanics McGraw Hill Book Co., 19 edition,

Anglin 2008

Helt P.M. High speed combustion enging Oxford and IBM Publishers Co. 199

Reference Books
1. Newton and Steels, .The motor vehicle. ELBS, ddition, 1998.
2. Narang G.B.S, Automobile Engineering, Khanna Publishers, 1991.

Course Outcomes

On completion of this course, students will be able to

CO1.: describe the major casting methods of cast irormmeinium cylinderblock.
CO2: describe the manufacturingethods of engine parts.

CO3: select the suitabiteaterial withrespect to the functional requirement.
CO4: explain the fuel and transmission system.

CO5: explain the brakes, suspension and engine management systems.

COe6: identify suitable processesrftihe automobile parts according to the functional requirement.

Course Articulation Matrix

PO/PSO| PO| PO| PO| PO| PO| PO| PO| PO | PO|PO|PO|PO|PSO|PSO|PSO
CcO 1 2 | 34|65 6 | 7| 8] 9 10|11 |12| 1 2 3
Cco1 H |[H |H |H M H |H |- - M |M |H|H H L
co2 |[H |[H [H [H [M [H [H |- |- M [M[H[H |[H L
co3 |H |[H [H [H [M [H [H |- |- M |[M [H[H |H L
CO4 H |[H |H |H M H |H |- - M |M |H|H H L
co5 |H |[H [H [H [M [H [H |[- |- M [M [H[H |[H L

16PPEOO4H |[H |[H |[H |[M |[H |[H |- [- M |[M [H|H |[H L
L-Low, M T Moderate (Medium), H - High
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16PPEOOS5 UNCONVENTIONAL MANUFACTURING PROCESSES Category: PE
L TPC
3003

Course Objectives:

1 To understand the working principles of various-ti@alitional machining processes, applications,
advantages and limitations.

UNIT -1 MECHANICAL ENERGYMETAL REMOVAL PROCESSES (09)

Need of modern machining proces$eslassification and selectioof technology. Mechanical processe

Abrasive jet machining (AJM), water jet machining (WJM), Abrasive water jet machining (AWJM), Ultrg
machining (USM) working principles, equipment, effect of process parameters, applications, advanta
limitations.

UNIT-1I ELECTROCHEMICAL AND CHEMICAL METAL (09)
REMOVAL PROCESSES
Electrochemical machining (ECM), electrochemical grinding (ECG), electrochemical deburring andihg

chemical machining (CHM) working principles, equipment, effect pfocess parameters, applications,
advantages and limitations.
UNIT - I THERMAL METAL REMOVAL PROCESSES (09)

Electric discharge machining (EDM), wire cut electric discharge machining (WEBIs®mMa arc machinin

(PAM), Electron beam machining (EBM), Laser beam machining (LBM), lon beam machining {IE
working principles, equipment, effect of process parameters, applications, advantages and limitations
UNIT - IV FORMING PROCESSES AND FOUNDRY TECHNIQUES (09)

Explosive forming, Electrd hydraulic forming, electrd magnetic forming. Dynapak machidggh pressure

moulding, squeeze casting, vacuum castings.
UNIT -V RAPID PROTOTYPING (09)

Introductioni advantage$ limitationsi principle. Rapid prototyping systenissterea lithography(SLA),
selective laser sintering(S).Sused deposition modeling(FDM), laminated object manufacturing (LOM),

ground curing (SGC), three dimensional printing. Application of reverse engineering in rapid prototypi

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books

Author Name Title of Book Publisher, Year Of Publication

P.C.Pandey Modern machining processes Tata McGraw Hill publishing
company Ltd. 2008.

P.C.Sharma, A text book of Productioj S.Chand& ompany Ltd. 2009.
Technology

Reference Books

Gary. F. Benedict, ANontraditional machi ni

A W DN P

Course Outcomes

On completion of this course, students will be able to

CO1.: describe the mechanical energy bamasder production processes.

CO2: describe the electrochemical energy based newer production processes.
CO3: describe the thermal energy based newer production processes.

CO4 : explain the explosive forming and high pressure casting processes.

CO5 :descibe various Rapid Prototyping techniques

Course Articulation Matrix

V. K. Jai n, AfAdvanced Machining Process, Al l

PO/PSO | PO | PO| PO| PO | PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO

CO 1 2 3 4 5 6 7 8 9 | 10| 11 | 12 1 2 3
Co1 M H M | M M | L L L H L
COo2 M H M| M M| L L M H L
COo3 M H M| L M| L L M H L
CO4 M H M| L M| L L M H L
CO5 L H M| L L L L M H L
16PPEOOS M H M| L M | L L M H L

L i Low, M- Moderate (Medium), H - High

Bhattacharya, ANew Technol ogyo, I nstitution
ng
HMT, AProduction Technologyo, Tata McGraw Hi
i ed
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16PPEOO6 ADDITIVE MANUFACTURING Category: PE
(Common to Production arfdechanical Engineering)
Pre-Requisites: LT PC
1. 16PPC405Metal Forming Processes 3003
2. 16PPC406 Machine Tools and Processes
3. 16PPC602 CAD/CAM
Course Obijectives:

1 To educate students with fundamental and advanced knowledge in the field of Additive
Manufacturing technology and the associated Aerospace, Architecture, Art, Medical and Industt
applications.

UNIT - | INTRODUCTION (09)
Need- Development of AMsystemd AM process chain Impact of AM on Product Developmenvirtual

Prototyping Rapid Toolingi RP to AM- Classification of AM processésBenefitsi Applications. Software
for AM- Case studies.
UNIT - I REVERSE ENGINEERING AND CAD MODELING (09)

Basic conceptDigitization technique$ Model reconstructioif Data Processing for Rapid Prototyping: CA

model preparation, Data requiremeritsGeometric modeling techniques: Wireframe, surface and
modelingi data formats Data inerfacing, Part orientation and support generation, Support structure o
Model Slicing, Tool path generation.

UNIT - 11l LIQUID BASED AND SOLID BASED ADDITIVE (09)
MANUFACTURING SYSTEMS
Stereo lithography Apparatus (SLA): Principle,$réld process, paiuilding and posbuild processes, phot

polymerization of SL resins, part quality and process planning, recoating issues, materials, adv
limitations and applications. Solid Ground Curing (SGC): working principle, process, strengtisiesse
and applications. Fused deposition Modeling (FDM): Principle, details of processes, process variablg
products, materials and application. Laminated Object Manufacturing (LOM): Working Principles, de
processes, products, matesigddvantages, limitations and applications.

UNIT - IV POWDER BASED ADDITIVE MANUFACTURING (09)
SYSTEMS

Selective Laser Sintering (SLS): Principle, process, indirect and direetpg®l@er structures, materials, pc

processing, surface deviation aackturacy, Applications. Laser Engineered Net Shaping (LENS): Proc
materials, products, advantages, limitations and applicatiooase Studies, Selective Laser Melting &
Electron Beam Melting

UNIT -V OTHER ADDITIVE MANUFACTURING SYSTEMS (09)
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Three dimensional Printing (3DP): Principle, basic process, Physics of 3DP, types of printing,

capabilities, material system. Solid based, Liquid based and powder based 3DP systems, Demerits, A
and case studies. Shape Deposition Manufaguf8DM), Ballastic Particle Manufacturing (BPM), B
Additive Manufacturing.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods

Text Books

Practical: O Periods Total: 45 Periods

Author Name

Title of Book

Publisher, Year Of Publication

Chua Chee Kai and
Leong Kah Fai

Rapid Prototyping: Principles and
Applications in Manufacturing

John Wiley AND Sons, 1997

Paul F. Jacobs

Stereaslithography and other RP &

M Technologies

from Rapid Prototyping to
Rapid Tooling,
SME/ASME, 1996

ReferenceBooks
1. Gi bson,

Direct Digital

2.Chua, C.

., Rosen, D. W.

and Stucker, B. , inAdd

Manufacturingo, Springer, 2010.

K., Leong K. F. and Lim C.S., i R aeditiom, p
World Scientific Publishers, 2010.

3.Gebhardt, A., ARapid prototypingo6, Hanser Gard
4. Li ou, L. W. and Liou, F. W. , AfRapid Prototyping
devel opment o, CRC Press, 2011.

5. Hilton, P.D. and Jacobs, P.F., Rapid Tooling: Technologies and Industrial Applications, CRC press, 200

Course Outcomes

On completion of this course, students will be able to

COL.: appreciatehe importance of computers and modern tools in manufacturing to Reakice

and matching the societal needs.

CO2: create and analyze 2D and 3D models using CAD modeling software and integrating with

manufacturing systems.

CO3: understand the variety of Additive Manufacturing (AM) technologies appilyeir potential to

support design and manufacturing, case studies relevant to mass customized manufacturing.

CO4: apply knowledge on latest techniques of manufacturing in their field of career

CO5: to monitor and control shop floor with tlaed of computers
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Course Articulation Matrix

PO/PSO | PO | PO | PO | PO| PO| PO| PO| PO|PO[ PO | PO] PO PSO| PSO[ PSO
CO 1| 2|3 |4|5|6|7|8|9|10]11|12] 1| 2 | 3
co1 - - - - - ™[ - -] -]-1-Tvcv|vL|-
Co2 S - M - - - -1 -1-1T-T-1w™TuL
CO3 S - - - -1-1T-7T-T-T™m L] -
CO4 S M- H[M[L |- ---1T-T™M[H]L
CO5 S M - - - -[-1-™M[-T¢LC/[H]-

16PPECOS - | M | M | - [M|L|L]|-|--lLl-M[WM™M]|L

L- Low, M i Moderate (Medium), H - High
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16PPEOOQ7 POWER PLANT ENGINEERING Category: PE
(Commorto Production and Mechanical Engineering)
Pre-Requisites: LT PC
1. 16PES304Thermal Sciences 3003
Course Objectives:
1 Tolearn the economics of power generation.

1 To understand the working of power plants and its comparatialysis.

UNIT -1 ECONOMICS OF POWER GENERATION (09)

Load and load duration curves. Electricity billihgosting of electrical enerdgyTariff structures. Economic:
of power plani Fixed and variable cost. Payback period. Net Present Value, InRateabf Return.
Emission calculation and carbon credit.

UNIT-1I HYDRO POWER PLANTS (09)

Energy scenario Global and National. Essential elements and classification of hydro power plants. Ty
Layout and associated components. Selection of turtfesped storage plants.

UNIT - I THERMAL AND GAS TURBINE POWER PLANTS (09)
Cycle analysis Layout of modern coal based power plant. Super Critical BoileBC Boilers. Subsystemg

T Water and Steam, Fuel and ash handling, Air and Gas, Draught sistsel.and Gas Turbine power
plants Layout and Functioning. Environmental impact and Control.

UNIT - IV NUCLEAR POWER PLANTS (09)

Layout and subsystems. Fuels and Nuclear reactions. Boiling Water Reactor, Pressuiezdte¥addor, Fas]
Breeder Reactor, Gas Cooled and Liquid Metal Cooled Redcteoosking and Comparison. Safety
measures. Environmental aspects.

UNIT-V RENEWABLE ENERGY POWER PLANTS (09)

Solar power planté Photovoltaic and Thermal. Wind power plahtgertical and Horizontal axes Wind
Turbines. Biomass power plant$sasification and combustion. Tidal and Ocean Thermal Energy plantg
Geothermal plants. Fuel cé&llTypes. Hybrid power plants.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods

Text Books
Author Name Title of Book Publisher, Year Of Publication
G.R. Nagpal Power Plant Engineering Khanna publishers, 2012
S.C. Arora and A Course in Power Plant Dhanpat Rai angons, 2014.
S. Domkundwar Engineering
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Reference Books

1. P. K. Nag, iPower Pl ant Engineeringo, Tata McGt
2. Paul Breeze, APower Generation Technol ogi eso,
3. M. M. EI . Waki |, fPower Pl ant Technol ogyo, Tat a
4. R. K. Raj put ,Pofiwte rT ePxltabnoto KEnogfi neer i ngo, L a x mi P
5

James Momoh, Smart Grid$-undamentals of Design and analysis, Wiley Press, 2012.

Course Outcomes

On completion of this course, students will be able to

COz1 arriveat cost of power generation, electricity billing and rate of return on power plant investments.
CO2 understandhe working of Hydreelectric power plants.

CO3 analyzethe working of Conventional power plants such as Thermal and Gas Turbines.

CO4 undestandthe working of nuclear power plants and its functional components.

CO5 understandhe different types of renewable energy systems and its functional components.

Course Articulation Matrix

PO/PSO | PO| PO| PO | PO | PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
(6{0) 1 2 3 4 5 6 7 8 9 | 10| 11 | 12 1 2 3
COo1 M L H| M| H L M L L L M H M - M
CO2 L | M H L | M L H| M| M L H L L - M
CO3 M | M H|{ M| M H | M L L H M M M - L
CO4 H | M L M H | M L M L H H M M - M
CO5 M L L H | M| M L H H M H H M - M

I6PPEOCOA M | M | M M| M| M| M| M| M M H M M - M

L- Low, M T Moderate (Medium), H - High
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16PPEOO8

Pre-Requisites:

ROBUST DESIGN

Category:PE

(Common to Production and Mechanical Engineering)

1. 16PES206Engineering Mechans

Course Obijectives:

LTPC
3003

1 To impart knowledge to design experiments to a problem situation using traditional

experimental designs as well as Taguchi Methods.

UNIT - |

EXPERIMENTAL DESIGN FUNDAMENTALS (09)

Importance of experimentexperimental strategies, basic principles of design, terminology, ANOVA, st¢
experimentation, sample size, normal probability plot and linear regression models.

UNIT-1I

SINGLE FACTOR EXPERIMENTS

(09)

Completely randomized design, Randomized bltesign, Latin square desigBtatistical analysis, estimatic

of model parameters, model adequacy checking, pair wise comparison tests

UNIT -1

MULTIFACTOR EXPERIMENTS

(09)

Two and three factor full factoriaxperiments, Randomized block factorial design, Experiments with rai

factors, rules for expected mean squares, approximatesks. 2K factorial Experiments

UNIT - IV

SPECIAL EXPERIMENTAL DESIGNS (09)

design, Response Surface Methods

Blocking andconfounding in 2k designs. Two level Fractional factorial design, nested designs, Sp

UNIT -V

TAGUCHI METHODS

(09)

Steps in experimentation, design using Orthogonal Arrdsta analysis, Robust desigontrol and noise

factors, S/N ratios, parameter design, Midtiel experiments, Multi response optimization

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods

Text Books

Practical: O Periods Total: 45 Periods

Author Name

Title of Book

Publisher, Year Of Publicatior

engineering

A. Mitra Fundamentals of Quality Contr¢ Pearson Publication, 1998
and Improvement
Phillip J.Rose Taguchi techniques for qualit McGraw Hill, 1996
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Reference Books

1. Montgomery, D.C.Design and Analysis of experimeniehn Wiley and Sons, Eighth edition, 2012.

2. Krishnaiah, K. and Shahabudeen,Applied Design of Experiments and Taguchi Meth&dd
learning private Ltd., 2012.

3. NicoloBelavendramQuality by Design; Tguchi techniques for industrial experimentatidrentice
Hall, 1995.

4. J. Krottmaier,Optimizing Engineering DesigMcGraw Hill Ltd, 1993
MadhavShridharPhadk&uality Engineering Using Robust Desidfrentice Hall, 1985

Course Outcomes

On completion ofhis course, students will be able to

CO 1: select appropriate tools for robust design.

CO 2: identify and implement single factor experiments

CO 3: identify and implement multi factor experiments

CO 4: apply the concepts of .special experiment designs

CO5: apply the concepts of Taguchi experiment design for practical problems.

Course Articulation Matrix

PO/PSO | PO| PO| PO | PO | PO| PO |PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
(6{0) 1 2 3 4 5 6 7 8 9 | 10| 11| 12 1 2 3
COo1 L M|H - L - - - L - L - L L L
CO2 L M|H - L - - - L - L - L L L
CO3 LI M| H - L - - - L - L - L L L
CO4 L M| H - L - - - L - L - L L L
CO5 LI M| H - L - - - L - L - L L L
16PPEOB | L | M | H - L - - - L - L - L L L

L- Low, M i Moderate (Medium), H - High
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16PPEOQ9 STATISTICAL QUALITY CONTROL AND RELIABILITY ENGINEERING
Category: PE
Pre-Requisites: LT PC
1. 16PPC702 Production Planning and Control 300 3
Course Obijectives:
1 Tointroduce the concept of SQC, understand process control, acceptance sampling procedure and

learn the concept of reliability.

UNIT - | INTRODUCTION AND PROCESS CONTROL FOR (09)
VARIABLES
Introduction, definition of quality, basic concept of quality, definition of SQC, benefits and limitation of

Quality assurance, Quality cegariation in processfactorsi process capability process capability studie
and simple problemis Theory d control chart uses of control chait Control chart for variables X chart, R
chart and G chart.

UNIT - I PROCESS CONTROL FOR ATTRIBUTES (09)

Control chart for attributescontrol chart for proportion or fraction defectiviep chart and np chaitcontrol

chart for defects C and U charts, State of control and process out of control identification in charts.
UNIT - I ACCEPTANCE SAMPLING (09)
Lot by lot sampling typesi probability of acceptance in single, double, multiple sampling technig0eS.

curvesi producer 6s Ri sk and consumer étanddd ssafpling plaQd fi
AQL and LTPD uses of standard sampling plans.
UNIT - IV LIFE TESTING - RELIABILITY (09)

Life testing’ Objectivei failure data analysis, Medailure rate, mean time to failure, mean time betw

failure, hazard rate, system reliability, series, parallel and mixed configuratisimple problems
Maintainability and availability simple problems. Acceptance sampling based on reliability @< Curves.
UNIT -V QUALITY AND RELIABILITY (09)

Reliability improvements techniquesuse of Pareto analysisdesign for reliabilityi redundancy unit an

standby redundandyOptimization in reliabilityi Product desigin Product analysis Product @velopment
Product life cycles.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books

Author Name Title of Book Publisher, Year of Publication
Grant, Eugene.L Statistical Quality Control McGraw-Hill, 7th edition, 2008..

L.S.Srinath Reliability Engineering Affiliated East west press, 1991

Reference Books

Danny Samson, fAManufQttntatréegpywyo.ankdr ©Opteirae¢ i Wals!| |,

1. Monohar Mahajan, AStatistical Quality Control «
2. R.C. Gupta, nStatistical Quality control o, Kha
3. Besterfield D.H., AQuality Control o, Prentice
4. Sharma S. C. , il nspection Quality Control and |
5.
6.

Connor , P.D.T.O., fAPractical Reliability Engi.

Course Outcomes

On completion of this course, students will be able to

CO1 :describe the basic concepts involved in manufacturing process control for variables.
CO2 : describe various process control charts for attributes.

CO3: explain the concepts of acceptance sampling.

CO4 : explain the life testing techniques, failure dataysis and mean failure rate.

CO5 : describe Pareto analysis and product design, development and life cycle concepts.

Course Articulation Matrix
PO/PSO | PO| PO | PO | PO|PO|PO|PO|PO|PO|PO|PO| PO|PSO|PSO|PSO
CcO 5| 6| 7| 8| 9|10 11| 12
co1
CO2
COo3
CO4
CO5
16PPE009Y

L5 £ e
2 £ 2 £ w

4
L
L
L
M
M
M

< Z| Z| Z|I Z|Z| -
| | M ZZ N
2 Z2Z | ow

L- Low, M i Moderate (Medium), H - High
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16PPEO10 ADVANCED WELDING TECHNOLOGY Category: PE
Pre-Requisites: L TPZC

1. 16PBS2Z3 Materials Science 3 00 3
2. 16PPC305 Foundry and Welding Technology
3. 16PPC306 Engineering Metallurgy

Course Obijectives:

1 Toimpart knowledge of basic concegignciple, procedure, applications and advances in welding
processes.
UNIT - | SOLID STATE WELDING PROCESSES (09)
Review of the various pressure welding processes and their applications. Friction, explosive, diffus

Ultrasonic welding principlesof operation, process characteristics and application.
UNIT- I HIGH ENERGY BEAM WELDING (09)

Electron Beam welding and Laser Welding: Principles of operation, Heat generation and regElggipment

details in typical setupadvantagegjisadvantages and applications.
UNIT - I ELECTRO SLAG WELDING (09)

Heat generation, principles of operations, wire and consumables, guide techniques, selection of currer

and other process variables, nature of fluxes and their seldelamtrogas welding Principle of operation a
applications, Narrow gap welding.

UNIT - IV PLASMA ARC WELDING (09)
Special features of plasma am@ansferred and nanansferred arc, key hole and puddle mode of operation,

low and high current plasma arc welding and their applications. Plasma cutting and surfacing a
applications.

UNIT -V SPECIALWELDING PROCESSES (09)
Adhesive bonding and Welding plfastics, Cold pressure welding, High frequency Welding, Stud wel

Under Water welding, Welding automation.

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods

Text Books
Author Name | Title of Book Publisher, Year Of Publication
Parmer R.S | Welding Engineering and Technology Khanna Publishers, Ne

Delhi,2ndedition, 2010

Parmer R.S. | Welding Processes and Technology | Khanna Publishers, New Delhi, "3
edition, 2003

Little R.L Welding and welding Technology Tata McGraw Hill Publishing Co., Ltd.,
New Delhi, 34 reprint, 2008.

127



Reference Books

1. Schwartz M. M. iMet als Joining Manual o. Mc Gr aw

2. Tyl ecote R.F. AThe SolINewdYorR, IStarte's Phsdl9%8. ng o f Met a

3.  AWS Welding Hand Book.™Edition. Vot 2 . AWel ding Processbo

4. Nadkarni S. V. iModern Arc Wel di igditidhe200B.n ol ogy 0,

5, Christopher DavPsacfiLaalkrGwwWetddongldi co Publ i sh

6. Davis A.C. , AThe Science and Practice ofediiml di
1993.

Course Outcomes

On completion of this course, students will be able to

CO1.: Describe the solid state welding processes

CO2: Describe the higbnergy beam welding processes

COa3: Describe the Elctrslag and Elctragas welding processes

CO4: Describe the plasma arc welding processes

CO5: Describe the special welding techniques for plastics and underwater welding processes

Course Articulation Matr ix

PO/PSO | PO | PO| PO | PO|PO|PO| PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
CO 1 |2|3|4|5|6|7|8|9|10[11]12] 1| 2 | 3
CO1l | M M H L M| M

CO2 | H H L M L M| L M M
CO3 | M | L M M M| M| L

CO4 | M L M L [ M

CO5 | M | L |M L L L M
16PPEOI] M | L | M L M LIM|[L|[M]|M M

L- Low, M i Moderate (Medium), H - High
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16PPEO11 PRODUCT DESIGN AND PROCESS ENGINEERING Category: PE
L TPC

Pre-Requisites: 30 03

16PPC305 Foundry and Welding Technology

16PPC306 Engineering Metallurgy

16PPC405 Metal Forming Processes

16PPC406 Machine Tools and Processes

16PPC504 Metrologyand Computer Aided Inspection

a rc w e

Course Obijectives:
1 To train the students to design the product and to develop the feasible processing technique for

specific need.

UNIT -1 PRODUCT ENGINEERING (09)

Nature and scope of product engineering; creativeoaganizing for product innovation criteria for produ

success in life cycle of a product; maintainability engineering.
UNIT - I MODELING AND SIMULATION (09)

Modeling and simulation; the role of models in product design mathematical modeling simiditatiens;

Weighted property index.
UNIT - Il MATERIAL SELECTION (09)

Material selection; Problems of material selection; Performance characteristics of materials; the r

selection process; economics of materials; Cost versus perfornedamoens; Weighted property index.
UNIT - IV DESIGN CONSIDERATIONS (09)

Functional and production design; form design; influence of basis dasigchanical loading and material |

form design form design of gray castings, malleable iron castinfysninum castings, pressure die castir
plastic mounding, welded fabrications, forging and manufacture by machining methods.
UNIT -V AESTHETIC AND ERGONOMIC CONSIDERATIONS (09)

Influence of space, size, weight, etc. on form design; aesthetierotomic considerations; geomet

dimensioning and tolerance of product; functional production and inspection datum; tolerance analysi

Contact Periods:

Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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Text Books

Author Name Title of Book Publisher, Year of Publication
George E.Dieteraridnda | Engineering design McGraw HillEducation, 3"edition,
C. Schmidt 2012

Robert Matousek Engineering Design Blacke and Sons Ltd, 1972

Reference Books

1. Jones J., 0 DWiky, #aditiok&9®h ods o,

2. Buhl H. R, ACreative Engineering designo, | owa

3. Benjamin W. Niebel and Al an B.Draper, fAProduct
US, 1st edition, 1974.
Harry peck, ADesigning for Manufacturingo, Sir
Gl adman C. A., AManual f ori n@e dDmestirgincs 0An &Aluysgirsald
Ltd, 1966.

6. Ol i ver R. Wa d e, iTol erance Contr ol in Design a

publications, 1967.

Course Outcomes

On completion of this course, students will be able to

CO 1: Describelte product innovation

CO 2: Describe the analytical evaluation of the products

CO 3: Select the appropriate material for the product

CO 4: Develop the appropriate processing technique for the product

CO 5: Incorporate the aesthetic and ergonomic values

Course Articulation Matrix

PO/PSO | PO| PO| PO| PO |PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
CO 1 2 3 4 5 6 7 8 9 | 10| 11| 12 1 2 3
COo1 M| M| H H | L H L M H
CO 2 M| H | M M| M M M
CO 3 LM M| M M| M M M M
CO4 M L | M H | L H M
CO 5 L L | M M L

16PPEOIY M | M | M | M M | M M L M M

L- Low, M i Moderate (Medium), H - High
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http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Linda+C.+Schmidt&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Linda+C.+Schmidt&search-alias=stripbooks

16PPEO12 DESIGN FOR MANUFACTURE AND ASSEMBLY Category: PE
Pre-Requisites: L TPZC
1. 16PPEO18&roduction Management 300 3

Course Obijectives:
1 To acquire knowledge of the general design principles of Manufacturing.

1 To familiarize various assembly methods and processes and design for assembly guidelines.

UNIT -1 DESIGN PRINCIPLE (09)

Economicsof process selectioh general design principles of manufacturabilitproper material selectioris

strength and mechanical factdrsGeometric tolerancet Design for serviceabilityi Tolerance Charting
Techniques. General aspects of the designers wi@g&ign factor$ systematic working plah basic design.
UNIT - I FORM DESIGN (09)

Factors affecting casting desigGrey iron castings, steel castings, malleable iron castidgs ferrous alloys

Aluminium castings Pressure die castingdactorsaffecting weldment desigihnGas and Arc welding.
UNIT - I FORMED METAL COMPONENTS AND NON -METALLIC (09)
PARTS DESIGN

Metal extrusioni cold headed pats fine blankingi Tube and section bendspowder metal parts thermo

setting plastic parts reinforced- plastic/composite parts.
UNIT - IV MACHINED COMPONENTS DESIGN (09)

Design for machinability design for economily design for clampability design for accessibility. Turned pa

T drilled partsi milled parts, planned, shaped and slottedisgaGround part$ parts produced by EDM.
UNIT -V TECHNOLOGY REQUIREMENT AND ASSEMBLY (09)

Product design requirements for group technology concepts and CNC madhipargy family concepf

mechanical assembliésgeneral recommendationsiesign rule for rivets, screw fasteners, gaskets and s

Press and snap fits.

Contact Periods:
Lecture: 45 Periods Tutorial: O Periods Practical: O Periods Total: 45 Periods
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