M.KUMARASAMY COLLEGE OF ENGINEERING (AUTONOMOUS), KARUR — 639 113

CURRICULUM and SYLLABUS Page 1
Regulation R 2016
Programme Name B.E. Mechanical Engineering (ME)
SEMESTER |
Course g Hours / Week | Credits Maximum Marks
Course Name o
Code glL|T|P C CA | ES | TOTAL
THEORY
16HS101 | technical English | HS | 3|00 3 S0 | 50 | 100
16BS101 | gngineering Mathematics | BS | 3]2]|0 4 50 | 50 | 100
16BS102 | gngineering Physics BS |3 /00| 3 50 |50 | 100
16BS103 | Applied Chemistry BS|3|0|0| 3 | 50 |50 100
16ES102 | Basic Electrical and Electronics ES | 310l 0 3 50 |50 | 100
Engineering
16ES104 Principles of Computing Techniques ES | 3|0|O0 3 50 | 50| 100
PRACTICAL
16ES112 | Basic Electrical and Electronics ES lolol 2 1 70 1 30| 100
Laboratory
16ES113 Computer Programming Laboratory ES | 0|02 1 70 | 30 | 100
16BS112 | chemistry Laboratory BS |0 0|2 1 70 | 30 | 100
Total 22
SEMESTER I
Course g Hours / Week | Credits Maximum Marks
Course Name 2
Code glL|T|P C CA | ES | TOTAL
THEORY
16HS201 | 1echnical English I HS | 2|02} 3 5050/ 100
16BS201 | Engineering Mathematics Il BS | 31210 4 50 | 50 | 100
16BS203 | Materials Physics BS | 3]0 0} 3 5050/ 100
16HS202 | £pyironmental Science and Engineering| HS | 3 |0 | O 3 50 | 50 | 100
16ES202 | Epgineering Mechanics ES|3]|2|0 4 50 | 50 | 100
16ES205 | gngineering Graphics ES|1/0/ 4 3 |50]|50] 100
PRACTICAL
16ES212 | g;sic Civil and Mechanical Laboratory | ES | 0 |0 | 2 1 70 | 30 | 100
16BS211 | ppysics Laboratory BS | 002 1 |70 )30 100
16ES213 Computer Aided Drafting and Modeling Es lolol 2 1 70 | 30 | 100
Laboratory
Total 23
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Programme Name B.E. Mechanical Engineering (ME)
SEMESTER llI
2 Hours / Week Credits Maximum Marks
Course Course Name qg}
Code g L|T|P c CA | ES | TOTAL
THEORY
16BS301 Engineering Mathematics I BS {320 4 50 | 50 | 100
16ME301 Engineering Materials and Metallurgy PC |3 /0|0 3 50 | 50 | 100
16ME302 | Engineering Thermodynamics PC |3 12]0 4 50 | 50 | 100
16ME303 | Strength of Materials ES | 220 3 50 | 50 | 100
16ME304 | Casting and Forming Processes PC |3 /0|0 3 50 | 50 | 100
16EEX01 | Electrical Drives and Controls ES |3 /0] 2 4 60 | 40 | 100
PRACTICAL
16ME311 Materials Testing Laboratory ES | 0|0 2 1 70 | 30 100
16ME312 Manufacturing Technology Laboratory | PC 0| 2 1 70 | 30 100
16CD311 Career Skill Development | EEC | 0 |0| 2 1 70 | 30 100
Total 24
SEMESTER IV
Course g Hours / Credit Maximum Marks
Code Course Name g Week
g L‘T‘P c CA‘ES’TotaI
THEORY
16BS404 | Statistics and Numerical Methods BS | 3|20 4 50 | 50| 100
16ME401 Fluid Mechanics and Machinery ES | 3]/0]| 0 3 50 | 50| 100
16ME402 | Thermal Engineering PC | 3/0]| 2 4 60 | 40 | 100
16ME403 | Theory of Machines PC | 312]|0 4 50 | 50| 100
16ME404 | Metrology and Measurements PC | 310]0 3 50 |50 | 100
16ME405 'F\,"reotge')ggg;ing and Machining PC |3/0/0| 3 | 50 |50 100
PRACTICAL
16ME411 Eggg rlglticicanics and Machinery ES | 0|0 2 1 70 |30 | 100
16ME412 Metrology and Dynamics Laboratory PC | 00| 2 1 70 | 30| 100
16CD411 Career Skill Development I EEC| 0 |0 2 1 70 | 30| 100
Total 24
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Programme Name B.E. Mechanical Engineering (ME)
SEMESTER V
by Hours / Credit Maximum Marks
Course S Week s
Course Name e
Code E |L|T|P| c |ca|Es|TOTAL
THEORY
16BAX01 \F;;?Lzzsional Ethics and Human Hs | 3 lol o 3 50 | 50 | 100
16ME502 | Heat and Mass Transfer PC | 310 2 4 60 | 40 100
16ME503 | Design of Machine Elements PC | 3120 4 50 | 50 100
16ME504 | Industrial Safety Engineering PC | 3/101]0 3 50 | 50 100
16ME___ | Professional Elective | PE 3/01/0 3 50 | 50 100
16ME___ | Professional Elective I PE | 3100 3 50 | 50 | 100
PRACTICAL
16ME511 E;’&'?;‘ttgrry“ded Machine Drawing PC |0|0| 2| 1 |70|30]| 100
16ME512 | Creative and Innovative Project Work | EES | 0 |0 | 4 2 70 | 30 100
16CD511 Career Skill Development Il EEC| 0|0 2 1 70 | 30 100
Total 24
SEMESTER VI
Course Course Name g HV(\)lz:(/ Credit Maximum Marks
Code SlLfT|rP c CA | ES | Total
THEORY
16ME601 | Automobile Engineering PC | 3|02 4 60 | 40 | 100
16ME602 | Design of Transmission Systems PC | 3|0]0 3 50 | 50| 100
16MEG603 | Finite Element Analysis PC | 3|2]|0 4 50 | 50| 100
16ME604 agﬁraa;g?];fseamh and Production | b | 3 1o 0| 3 | 50 |50 100
16ME___ | Professional Elective I PE | 3]0|0 3 50 | 50| 100
16ME___ | Open/ Professional Elective IV OE| 3]0 0 3 50 | 50| 100
PRACTICAL
16ME611 | Simulation and Analysis Laboratory PC| 0|0 2 70 | 30| 100
16ME612 | Product Development Laboratory PC 4 70 | 30| 100
16CD611 Career Skill Development IV EEC 2 70 | 30 | 100
Total 24
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Programme Name B.E. Mechanical Engineering (ME)
SEMESTER VII
P Hours / Credit Maximum Marks
Course S Week S
Course Name D
Code ElL|T|P c |cal|Es|TOTAL
THEORY
16ME701 Englne_ermg Economics and Cost PC 310l 0 3 50 | 50 | 100
Analysis
16MET702 Totgl anllty Management and PC 3lolo 3 50 | 50 | 100
Reliability
16ME703 Mechatronics PC 3/0| 2 4 60 | 40 | 100
16ME__ Professional Elective V PE 3/00 3 50 | 50 | 100
16ME___ | Professional Elective VI PE 1 310/0| 3 |50]50]| 100
16ME__ Open / Professional Elective VII OE 3/00 3 50 | 50 | 100
PRACTICAL
16ME711 | Comprehension and Viva voce PC | 0|0 4 2 70 | 30 | 100
16MET712 Computer Aided Manufacturing PC | 0|0 2 1 20 | 30 | 100
Laboratory
Total 22
SEMESTER VIl
P Hours / . .
Credit Maximum Marks
Cg u(;se Course Name qg,’ Week
oae 8L ‘T‘P c CA‘ES’TotaI
THEORY
16ME__ Professional Elective VIII PE 3 |/0]0 3 50 | 50 | 100
16ME__ Professional Elective 1X PE 3 /00 3 50 | 50 | 100
PRACTICAL
16ME8LL | project Work EEC 10101201 10 | 70 |30/ 100
Total 16

TOTAL CREDITS - 179
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Programme Name

B.E. Mechanical Engineering (ME)

PROFESSIONAL ELECTIVE COURSES

> Hours / . .
Course % Week Credits Maximum Marks
d Course Name @
Code S |L|T|P| c |ca|Es|TOTAL
THEORY

16MEEO1 Automation and Industrial Robotics PE 3 0 0 3 50 50 100

16MEEQ2 | Computer Aided Design and PE |3|0/0| 3 |50|50] 100
Manufacturing

16MEE03 | Composite Materials PE |3/0|0 3 50 | 50 | 100

16MEEO04 | Non Destructive Testing PE |3/0|0 3 50 | 50 | 100

16MEEO5 | Production Planning and Control PE | 3/010 3 50 | 50 100

16MEEO6 | Project Management PE |3/0|0 3 50 | 50 | 100

16MEEQ7 Advances in Casting and Welding PE | 3100 3 50 | 50 | 100
Processes

16MEEO8 | Additive Manufacturing PE | 3|0]| 0 3 50 | 50 | 100

16MEEQ9 | Maintenance Engineering PE | 3|/0|0 3 50 | 50 | 100

16MEE10 | Total Productive Maintenance PE | 31010 3 50 | 50 100

16MEE11 | Industrial Tribology PE | 3|00 3 50 | 50 | 100

16MEE12 | Process Planning and Cost Estimation | PE | 3 |0 | 0 3 50 | 50 100

16MEE13 | Mechanical Behavior of Materials PE | 31010 3 50 | 50 100

16MEE14 | SuPPly Chain Management and PE |3|0/0| 3 |50|50] 100
Logistics

16MEE15 | Nano Technology PE | 3|/0|0 3 |50 50| 100

16MEE16 Instrumentation for Mechanical PE 310l o0 3 50 | 50 100
Systems

16MEE17 | Renewable Sources of Energy PE | 3|0]| 0 3 50 | 50 | 100

16MEE18 Advgnces in Internal Combustion PE | 310l 0 3 50 | 50 100
Engines

16MEE19 Refrigeration and Air Conditioning PE | 310l 0 3 50 | 50 | 100
System

16MEE20 | Solar Energy Engineering PE [3 |00 3 |50 50| 100

16MEE21 Design of Heat Exchanger and PE | 310l 0 3 50 | 50 | 100
Pressure Vessel

16MEE22 Waste Management and Energy PE | 310l 0 3 50 | 50 100
Recovery
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Programme Name

B.E. Mechanical Engineering (ME)

PROFESSIONAL ELECTIVE COURSES

Hours /

> Week Credits Maximum Marks
Cou(;se Course Name agf
Code glL|T|P c CA | ES | TOTAL
THEORY
16MEE23 | Bio Mass and Bio Gas Technology PE | 3|00 3 | 50|50 100
16MEE24 | power Plant Engineering PE | 3|00 3 50 | 50 | 100
16MEEZ25 Elr;iragge(r:noenns:[ervatlon and PE | 3|0l o0 3 50 | 50 | 100
16MEE26 | Hydraulics and Pneumatics PE |3|/0]0 3 50 | 50 | 100
16MEE27 Piping Design Engineering PE | 3|00 3 50 | 50 | 100
16MEE28 Computational Fluid Dynamics PE | 3|00 3 50 | 50 | 100
16MEE29 | pjgnt Layout and Materials handling PE | 3|/0] 0 3 50 | 50 | 100
16MEE30 | New Product Development PE | 3]0|0 3 |50 |50 100
16MEE31 zcsass;ggbf@r Manufacturing and PE 13101l 0 3 50 | 50 | 100
16MEE32 gﬁjlﬁ/ﬂ) l(J)lfdJslgs, Fixture, Press Tools PE | 310!l 0 3 50 | 50 | 100
16MEES33 Fatigue, Fracture and Failure Analysis | PE | 3 |0 |0 3 50 | 50 | 100
16MEE34 | viprations and Noise Control PE |3/0]0 3 50 | 50 | 100
Total
Subject I Il 11l v Vv Vi Vi VIl .
. Credits
BS 11 8 4 4 *x *x *x *x 27
PC *k *k 11 15 12 17 13 *x 68
EEC k* k* 1 1 3 1 kx 10 16
Total 22 23 24 24 24 24 22 16 179
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Department | Science & Humanities | Semester | I
Hours/ . Maximum Marks
Course Code Course Name Week ngtj?ls Credit
L T| P (o CA | ES Total
Technica English |
16HS101 (B.E MECH) 3 0|0 45 3 50| 50 100

Course Objective (s):
- Toenhance the basic communication skills in English among the learners of Engineering and Technology.
To focus on the development of Reading and Writing skills among the students of Engineering and
Technology.
To introduce the learners of English to basic grammar and technical and scientific vocabulary.
To make the students understand the use of English Language in the electronic media.
To enable the students to learn Professional Correspondence.

Course Outcomes.
Students should be able to

Make use of grammar and vocabulary in the use of English language. K3 (unit 1 & 2)

Develop sentences to express their ideasin context. K3 (unit 1 & 2)

Demonstrate their ability to write messages which serve different professional purposes. k2 (unit 3)
Utilize their acquired letter writing skills to meet Industrial expectations. K3 (unit 4)

Infer the contextual meaning of unfamiliar words. K2 (unit 5)

Unitl |FOCUSON LANGUAGE | 9

General vocabulary — collocation — Word formation — Nominal Compounds- Tenses — Prepositions — Articles —
Adverbs
Unit II | FOCUSON LANGUAGE | 9

Phrasal Verbs- Voices - Modal Verbs— Connectives — Single Line Definitions — Comparative Adjective —
Numerical Adjectives.

Unit 111 | Writing— | | 9

Error Correction-Social Network— Checklist — Recommendation — Process description — Transfer of information -
Report writing - Proposal writing.

Unit IV | Writing— 11 | 9

Instructions — E-Mail — Letter Writing (Formal letters — Job Application, Invitation letter (accepting & declining)
Quotation, ordering, complaining, seeking clarification, permission — in-plant training).

UnitV | READING | 9

Skimming & Scanning the text — understanding the gist of an argument — Inferring lexical & contextual meaning
— Reading short stories — cloze test — Reading Comprehension.

TEXT BOOK(S):

1. | T Arul Prakash, S.Subha and M Ambikavathy, ‘English for Engineers-1’ — Cengage Learning India Pvt.
Ltd, 2016

REFERENCES:

1. | CPusplatha and Sanjay Kumar, ‘Communication skills’, Oxford University Press, 2011.

N

Daniel G.RiovDav , ‘Technical Communication’, India Binding house, 2009.

3. | Shiv K.Kumar and Dr.Hemalatha Nagarajan , ‘Learn correct English’, Tata MC Graw
Hill, 1% Edition, 2007.
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Department | Science & Humanities R 2016 | Semester | I
Hours / : Maximum
Course Course Name Week Credit Total Marks

Code T T T P C Hours

ENGINEERING MATHEMATICS |
16BS101 (B.E MECH) 3120 4 60 100

Course Objective (s):
Develop the skills of the students in the area of differentiation.
To understand a several of methods of solving differential equation.
To apply eigen values and eigen vectors in engineering field

Course Outcomes:
1. To get more knowledge in basic concepts of engineering mathematics.
2. To improve problem solving technique
3. To solve application problems related to engineering field.
4. Evaluate the solution of ordinary differential equations

Unit! | EIGEN VALUE PROBLEMS | 9

Characteristic equation- Cayley-Hamilton theorem (excluding proof)- Eigen values and Eigen vectors of a real matrix
— Properties- -Orthogonal transformation of a symmetric matrix to diagonal form-Quadratic form-Reduction of
guadratic form to canonical form by orthogonal transformation.

Unit Il BASICS OF DIFFERENTIATION AND GEOMETRICAL APPLICATIONS | 9

Derivative of special functions (Trigonometry, Exponential, Logarithmic)-Derivative by rule (Product, quotient, chain)
Geometrical Applications:Curvature and Radius of curvature - Circle and Centre of curvature.Envelope-Evolute
by Envelope of Normals.

Unit 11l | FUNCTIONS OF SEVERAL VARIABLES | 9

Partial derivatives-Euler’'s theorem for homogenous functions-Total derivatives-Differentiation of implicit functions-
Jacobians-Taylor's expansion-Maxima and Minima-Method of Lagrangian multipliers.

Unit IV | DIFFERENTIAL EQUATIONS OF SECOND ORDER | 9

Second order linear differential equations with constant coefficients- Particular Integrals for X", e®*, Cosax/sinax,

ecosbx/e®sinbx , Method of variation of parameters-Cauchy and Legendre’s linear equation-simultaneous first
order linear equations with constant coefficients.

Unit v | SEQUENCES AND SERIES 9

Sequences: Definition and examples-Series : Types and Convergence - Series of positive terms-Test of
convergence: Comparison test, D’Alembert’s ratio test and Integral test-Alternating series-Leibnitz’s test-Series of
Positive and negative terms(Alternating series)-Absolute and Conditional convergence.

TEXT BOOK(S):

1. | Kreyszig, E, Advanced Engineering Mathematics, Eighth Edition, John Wiley and Sons (Asia) Limited,
Singapore 2001.

2. | Kandasamy. P., Thilagavathy. K, and Gunavathy. K, Engineering Mathematics Volume | & Il, S. Chand &
Co, New Delhi, 2005.

REFERENCE(S):

1. | Bali N.P. and Manish Goyal, —A Text Book of Engineering Mathematicsl, 9th Edition, Laxmi
Publications, New Delhi, 2014.

2. | Veerarajan. T., Engineering Mathematics (for first year), Fourth Edition, Tata McGraw — Hill Publishing
Company Limited, New Delhi, 2005.

3 | Grewal, B.S., Higher Engineering Mathematics, Thirty Eighth Edition, Khanna Publishers, Delhi 2004.
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Department | Science & Humanities | Semester | I
Hours/ . Maximum Marks
Course Code | Course Name Week ngtj?ls Credit
L T| P (o CA | ES | Tota
Engineering Physics
16BS102 (B.E MECH) 3 0|0 45 3 50| 50 100

Course Objective (s):
To make the student to learn the basic concepts and apply the learned conceptsin Engineering field

Course Outcomes:
An ability to compute basic quantities in fiber optics
An ability to demonstrate the method to construct the building with good acoustics
Apply the knowledge of NDT in Engineering field
Apply the principle of modern theory of physicsin Engineering field
An ability to understand the concept of crystal structure and defects occur in crystals
Apply the knowledge of Elasticity and heat transfer in materialsfor rea world application

Unit | Laser and Fiber Optics 9

Introduction - Einstein’s Coefficients - Population inversion - Nd:Y AG Laser- COz laser — Homo Junction semi conductor
laser- Applications of Laser — Holography — Fiber Optics - Acceptance angle - Numerical aperture-modes of optical
propagation -application of optical fibers - fiber optic sensors— Numerical examples

Unit 11 Acoustics of Buildings & Ultrasonics 9

Introduction - Reverberation time —Sabine’s law — Derivation - conditions for good acoustics-methods of design —
Measurement of absorption coefficient - Problems. Ultrasonics - production of ultrasonic waves- Magnetostriction effect
— Magnetostriction oscillator - Piezoel ectric effect- Piezoelectric oscillator - Detection of ultrasonic waves-Acoustic
diffraction method-Applications - Flawsin metals (NDT method) —SONAR — Numerical examples.

Unit 111 | Modern Physics 9

Mosley’s law in X-rays- Plank’s law of black body radiation -Compton effect-Derivation- Dual nature of matter-De
Broglie wavelength derivation- Heisenberg’s uncertainty principle- Schrodinger’s wave equation (Time-dependent &
Time independent)- Particle in one dimensional box-Numerical examples.

Unit IV | Crystal Physics 9

Lattice — Unit cell — Bravais lattice — Lattice planes — Miller indices— d spacing in cubic lattice — Calculation of number
of atoms per unit cell — Atomic radius — Coordination number — Packing factor for SC, BCC, FCC and HCP structures —
diamond- Polymorphism and allotropy — Crystal defects — point, line and surface defects- Burger vector — Numerical
examples.

Unit V PROPERTIES OF MATTER AND THERMAL PHYSICS 9

Elasticity- Hooke’s law - Relationship between three modulii of elasticity (qualitative) — stress—strain diagram —
Poisson’s ratio —Factors affecting elasticity —Bending of beams- Bending moment — Depression of a cantilever —
Young’s modulus by uniform bending — Numerical examples.

Modes of heat transfer - specific heat capacity - thermal conductivity- Newton’s law of cooling - Linear heat flow — Lee’s
disc method — Numerical examples

TEXT BOOK(S):

Modern Physics, R. Murugeshan, Kiruthika Sivaprasanth S. Chand & Co, New Delhi- 2010.

Engineering Physics, D.K. Bhattacharya, Poonam Tandon Oxford University Press India First Edition, 2015

Heat and Thermodynamics, Brij Lal & N. Subramaniam, S.Chand & Company Ltd -1V Edition-2002.

Engineering Physics, Dr. M. Arumugam, Anuradha Agencies, Kumbakonam-111 Revised Edition 2002

o K W N E

A Text Book of Sound, N. Subramanyam and Brij Lal, Vikas Publishing House- 1| Edition-1995.




REFERENCES:

Laser and Nonlinear Optics, B.B. Laud, New Age International (P) Ltd

Optical fibers and fiber optic communication system, R. K Puri, V.K Babber, S. Chand & Company, New Delhi.

A Text of Quantum Mechanics, P. Mathews, K. Venkatesan, Tata McGraw-Hill.

Heat and thermodynamics, Mark W. Zemansky, McGraw-Hill Book Company.

o M w9 N oE

Solid State Physics, S.O Pillal, Willey Eastern Ltd, 1994.
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Department | Science & Humanities | Semester | I
Hours/ . Maximum Marks
Course Code Course Name Week ngtj?ls Credit
L T| P (o CA | ES Total
Applied Chemistry
16BS103 3 0|0 45 3 50| 50 100
(B.E MECH)

Course Objective (9):
To explain the principles of Applied Chemistry involved in Electrochemistry and Surface chemistry

To understand the techniques involved in formation, properties and application of polymers,
composites and fuels.

Course Outcomes.
Students should be able to

Explain the mechanism involved in the preparation of various plastics and its applications. K2 (unit 1)
Design a cdl using different electrodes and determine its emf.K3(unit 2)

Apply the emf measurement to determine the endpoint of various types of titration.K3(unit 2)

Choose a suitable method to prevent various corrosion. K3( unit 3)

Compare the different types of adsorption isotherm.K2(unit 4)

Apply the adsorption technique in pollution abatement. K3(unit 4)

Analyse the coal using proximate, ultimate method and explain the techniquesinvolved in various
fuel gas.K3(unit 5)

Unit] |POLYMERSAND COMPOSITES | 9

Polymers - definition — Polymerization — types : Addition, Condensation and Co-Polymerization — Addition
Polymerization mechanism: (lonic-cationic & anionic) — Types of Polymers — Inorganic(Silicone) — Organic
polymers (Plastics) - classification— preparation, properties and uses of Epoxy, Polyurethane and Nylon 6:6 - Rubber
-vulcanization of rubber, synthetic rubbers — Butyl rubber, SBR, Composites — definition, types polymer matrix
composites— FRP only.

UnitIl | ELECTROCHEMISTRY | 9

Electrochemical cell — Redox reaction —single electrode potential — Nernst equation —Emf-measurement of emf-
Reference el ectrodes —Standard Hydrogen electrode - Calomel electrode — lon selective electrode — Glass electrode

and measurement of pH — Electrochemical series — significance — Potentiometric titrations (Redox - Fe2" Vs

dichromate and Precipitation — Ag* Vs Cl” titrations) and Conductometric titrations (acid-base — HCl Vs NaOH)
titrations.

Unit 111 | CORROSION AND ITSCONTROL | 9

Corrosion — causes - types- chemical and electrochemical corrosion (galvanic and differential aeration) -factors
influencing corrosion- corrosion control — cathodic protection — sacrificial anode and impressed current cathodic
method, -protective coatings- Paints-constituents and its functions -Electroplating(Au) and Electro-less plating(Ni)

Unit 1V |SURFACE CHEMISTRY | 9

Adsorption — types — adsorption of gases on solids — Factors influencing adsorption - Adsorption of solutes from
solution — Adsorption isotherm types — Freundlich and Langmuir isotherms —limitations — role of adsorbents in
catalysis, ion-exchange adsorption and activated carbon in pollution abatement.

Unit V | FUELS | 9

Fuel- classification —Coa — proximate and ultimate analysis - Metallurgical coke — manufacture by Otto-Hoffmann
method — Petroleum processing and fractions— cracking (Definitions only) - Knocking — Octane number and Cetane
number —Synthetic petrol — Fischer Tropsch and Bergius process — Gaseous fuels- water gas, producer gas, CNG,
LPG and Bio gas.
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TEXT BOOK(S):

1. | Dr.Veeraiyan “ Engineering Chemistry “ VRB Publishers Pvt.Ltd.Chennai(2016)
2. | P.C.Jain and Monica Jain, “Engineering Chemistry” Dhanpat Rai Pub, Co., NewDelhi (2012).
3. | S.S. Dara “A Text book of Engineering Chemistry” S.Chand & Co.Ltd, New Delhi (2009).
4. | Master. G.M., “Introduction to Environmental Engineering and Science”, Pearson Education Pvt Ltd.,
(2004)
REFERENCES:
1. | B.K.Sharma “Engineering Chemistry” Krishna Prakasan Media (P) Ltd., Meerut (2001).
2. | B. Sivasankar “Engineering Chemistry” Tata McGraw-Hill Pub.Co.Ltd, New Delhi  (2008).
3. | R.Sivakumar and N.Sivakumar, “Engineering Chemistry”, Tata McGraw-Hill publishing company Ltd.,
New Delhi (2009).
4. | Bahl B.S., Tuli G.D. and Arun Bahl., “Essentials of Physical Chemistry”, S.Chand & Co. Ltd., New Delhi
(2010).
5. | www.nptel.ac.in
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Department M echanical Engineering | Semester | I
Hours/ . Maximum Marks
Course Code Course Name Week Jga?ls Credit
LT P C CA | ES | Tota
BASIC CIVIL AND
16ES101 MECHANICAL ENGINEERING 31010 45 3 50 | 50 100
(B.E MECH)

Course Objective (s):
To give exposure in the basics of civil and mechanical engineering areas like Surveying,
Substructure, Superstructure, thermal and fluid sciences, manufacturing processes etc.

To make aware of the application which isrelated to IC Engine, Power plant engineering
and Manufacturing process

Course Outcomes:

CO1 Explain the principle of surveying to measure the distance, angle and properties of building
materials CO2 Describe the nature of building components and structures

CO3 Explain the working principles of various power plants, pumps and turbine

CO4 Describe the IC engine working principles of various energy sources

CO5 Explain Refrigeration and Air Conditioning system

Unit | | SURVEYING AND CIVIL ENGINEERING MATERIALS | 9

Surveying: Objects — classification — principles — measurements of distances — angles — leveling.
Civil Engineering Materials: Bricks and properties — stones — cement — concrete — steel.

Unit Il | BUILDING COMPONENTSAND STRUCTURES | 9

Substructure: Foundations- purpose and Types- Requirement of good foundations.
Superstructure: Components of Building-Brick masonry —roofing — flooring — plastering
Types of Bridges and Dams — Site Selection.

Unit 111 | POWER PLANT ENGINEERING | 9

Introduction, Classification of Power Plants — Working principle of steam, Gas, Diesel, Hydro-electric and
Nuclear Power plants — Merits and Demerits.

Pumps — working principle of Reciprocating pumps and Centrifugal Pump, Turbines — working principle of
Impulse and reaction turbine.

Unit IV | IC ENGINESAND ALTERNATE SOURCES OF ENERGY | 9

Internal combustion engine — Working principle of Petrol and Diesel Engines — Four stroke and two stroke
cycles— Comparison of four stroke and two stroke engines — Automobiles — important components and its
functions. Alternate Energy sources — Solar energy, Wind energy, Tidal and Geothermal energy

Unit V | AIR CONDITIONING AND MANUFACTURING TECHNOLOGY | 9

Terminology of Refrigeration and Air Conditioning- Principle of vapour compression system — Layout of
typical domestic refrigerator — Window and Split type room Air conditioner.

Principle and applications of Metal forming process — Foundry, Forging and Metal Joining process —
Welding

TEXT BOOK(S):

1. | Shanmugam G and Palanichamy M S, “Basic Civil and Mechanical Engineering”, Tata McGraw Hill
Publishing Co., New Delhi, (2010).

REFERENCES:

1. | Ramamrutham. S, “Basic Civil Engineering”, Dhanpat Rai Publishing Co. (P) Ltd. (2010).
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Seetharaman S. “Basic Civil Engineering”, Anuradha Agencies, (2005).

Venugopal K and Prahu Raja V, “Basic Mechanical Engineering”, Anuradha Publishers, Kumbakonam,
(2007).

Shantha Kumar S R J., “Basic Mechanical Engineering”, Hi-tech Publications, Mayiladuthurai, (2008).
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Department ELECTRICAL AND ELECTRONICSENGINEERING | Semester [
Hours/ . Maximum M arks
Course Code Course Name Week JS&?IS Credit
L T P C CA | ES | Tota
BASIC ELECTRICAL AND
16ES102 ELECTRONICSENGINEERING 310 0 45 3 50 | 50 100
(B.E MECH)

Course Objective (9):
- Gain knowledge about house wiring, florescent lamp wiring and stair case wiring
Acquire the basic knowledge about RLC circuits
Analyze the measurement of energy using energy meter
Provide the knowledge about basic operation of logic circuits and generation of clock signals
Build the rectifier circuits
Learn about the operation of CRO, FM radio and television

Design of house wiring, florescent lamp wiring and stair case wiring
Implementation of RLC circuit

Ilustrate the measurement of energy using energy meter

Design of logic gates truth table verification

Demonstrate the rectifier circuits

Understand the needs and requirements of CRO, FM radio and television

Unit] |DC CIRCUITSAND AC CIRCUITS IE

Electrical quantities - resistors - inductors - capacitors - Ohm’s Law - Kirchhoff’s Laws -series and parallel
circuits - analysis of DC circuits - mesh, nodal analysis- Introduction to AC Circuits — Waveforms and RMS
Value — Power and Power factor- Introduction to three phase systems — types of connections, relationship
between line and phase values.

Unit1l | ELECTRICAL MACHINES | 9

Faraday’s laws- Construction, Principle of Operation, Basic Equations and Applications of DC Generators,
DC Motors,- Basic Equations and Applications of Single Phase Transformer, single phase induction Motor.(
split phase, capacitor start and capacitor start & run motors).

Unit 111 |ELECTRICAL MEASURMENTS | 9

Basic principles and classfication of instruments, Moving coil(PMMC) and moving iron
instruments(attraction & repulsion type)- Instrument transformer- CRO - Principle of operation-dynamometer
type wattmeter - induction type energy meter- -Megger.

Unit IV | SEMICONDUCTOR DEVICES AND APPLICATIONS | 9

Energy band diagram, Intrinsic and Extrinsic semiconductors, PN junction diodes and Zener diodes and its
Characteristics — Half wave and Full wave Rectifiers —Bipolar Junction Transistor — CB, CE, CC
Configurations and Characteristics.

Unit V | DIGITAL ELECTRONICS & INTEGRATED CIRCUITS | 9

Number systems — Boolean Theorems- Logic gates — Half and Full Adders — Flip-Flops — Registers and
Counters — A/D and D/A Conversion (single concepts) -Integrated Circuits. Function of Operational
Amplifier.

TEXT BOOK(S):

1. | Sundararaju .K, Prasd P.V, Sivanagaraju .S, Prasad. R, “Basic Electrical Engineering”,Cengage
Learning, 3rd Edition, 2015.

2. | Sawhney, A.K., A Coursein Electrical & Electronic Measurements & Instrumentation, Dhanpat Rai
and Co,2004. (Reprint 2011)
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REFERENCES:

1. | Smargjit Ghosh, "Fundamentals of Electrical and Electronics Engineering”, PHI Learning Private Ltd, 2n
Edition, 2010.

2. | Wadhwa.C.L, "Basic Electrical Engineering”, New Age International, 4th Edition, 2007. (Reprint June
2010)
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Department | COMPUTER SCIENCE AND ENGINEERING | Semester | |
Hours/ | Maximum Marks
Course Code Course Name Week Jgﬁ?ls Credit
L[T [P C_|CATES [ Toa

PRINCIPLES OF COMPUTING

TECHNIQUES

16ES104 31070 3 3 50 | 50 100

(B.E MECH)

Course Objective:
To learn programming using a structured programming language.
To provide C programming exposure.

To introduce foundational concepts of computer programming to students of different branches of
Engineering and Technol ogy.

Course Outcomes:
1. Apply various problem solving techniques with logical thinking (K3)

2. [lllustrate the file attributes for handling files in UNIX Operating System(K2)
3. Solve simple scientific problems using decision making, branching and looping statements (K3)
4. Apply the concepts of array for string manipulation (K3)
5. Utilize Structure and Union data types (K3)
Unit | INTRODUCTION TO COMPUTER SYSTEM 9

Introduction to Computers — Generation of Computers — Classification of Computers — Computer Software
— Number Systems - Need for logical thinking — Problem formulation and development of simple programs
- Pseudo code - Flow Chart and Algorithms.

A\Y%4

\°2J

Unit I1 INTRODUCTION TO UNIX 9

Features of Unix — Understanding the Unix command — General Purpose Utilities— Basic File Attributes
— File Systems — Handling Ordinary Files— The Vi Editor — Regular Expression and the Grep Command

Unit 111 | BASICS OF C PROGRAMMING 9

Introduction to C programming — Fundamentals — Structure of a C program — Compilation and linking
processes— Constants— Variables— Data Types— Expressions - Operators—Decision Making and Branching
— Looping statements — Solving Simple Scientific and Statistical Problems.

Unit IV | ARRAYSAND STRINGS 9

Arrays— Initialization — Declaration — One dimensional and two dimensional arrays — Strings— String
operations — Sorting — Searching — String Arrays — Macros — Storage classes — Basic concepts of Pointers

— Pointer arithmetic

Unit V FUNCTIONSAND FILE OPERATIONS 9

Function — definition of function — Declaration of function — Pass by value — Pass by reference — Recursion
Enumerators — Structures— Unions — Files : Text Files and Binary Files— Basic file operations — File
Opening Modes — The Standard Streams — The Preprocessor and Comments




TEXT BOOK(S):

1. Kernighan.B.W and Ritchie.D.M, “The C Programming Language”, Second Edition,
Pearson Education, 2006

UNIX: Concepts and Applications by Sumitabha Das, Second Edition, Tata McGraw
2. | Hill Publishing Company Limited, New Delhi, 2011

3. | Pradip Dey, Manas Ghosh, “Computer Fundamentals and Programming in C”, Second
Edition, Oxford University Press, 2013

REFERENCES:

1. | Yashavant P. Kanetkar. “Let Us C”, BPB Publications, 2011.

2. | Byron S Gottfried, “Programming with C”, Schaums Outlines, Second Edition, Tata
McGraw-Hill, 2006.

3. | R.G. Dromey, “How to Solve it by Computer”, Pearson Education, Fourth Reprint, 2007

Stephen G. Kochan
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Department | SCIENCE & HUMANITIES |Sem&ster [
Hours/ . Maximum Marks
Course Code Course Name Week ngtj?ls Credit
L T P C CA | ES Total

16BS112/ | Chemistry Laboratory
16BS212 | (B.E MECH) 0| 02 45 1 50 | 50 100

Course Objective (9):
To determine the quality of water needed for domestic and Industrial water.
To determine the quality of ions by using Electrochemistry principles.
To determine the molecular weight of the polymer.

Course Outcomes.
Students should be able to

- Analyse the suitability of water for domestic and industrial purpose. K3
- Apply their knowledge in selection of e ectrodes and utilize them in determination of quantity of

ions.K4
- Hands on experiencein polymers and to determine its physical properties.K5
Ex: | | Determination of total, permanent and Temporary hardness of water ssmplefEDTA method] 2
Ex: 11 Determination of alkalinity in water sample. 2
Ex: 111 Determination of chloride content of water sample by argentometric method[Mohr’s method] 2
Ex: IV Determination of dissolved oxygen content of water sample by winkler’s method. 2
Ex: V Conductometric titration of strong acid with strong base. 2
Ex: VI Determination of strength and amount of Hydrochloric acid by Sodium hydroxide pH metry. 2
Ex: VII Determination of strength and amount of ferrousion by potentiometric method 2
Ex: VIII | Determination of molecular weight of a polymers by viscometric method. 2

TEXT BOOK(S):

1. | Dr.B.Loganathan, N.Sivakumar, “ Engineering Chemistry laboratory manual”-Sai publications (2014)

2. | A.Ravikrishnan “ Practical Engineering Chemistry lab manual” Sri Krishna publications,
Chennai (2005)

REFERENCES:

1. | Dr.V.Veeraiyan,” Applied Chemistry Laboratory” VRB Publishers Pvt.Ltd.Chennai(2007)

2. | Dr.C.Ravichandran, “ Engineering chemistry Laboratory | & 11" Global Publishing house,
Chennai.(2014)
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Department | ELECTRICAL AND ELECTRONICSLABORATORY | Semester | [
Hours/ Total | Credit Maximum Marks
Course Code Course Name Week Hours
L T| P C CA | ES Total
BASIC ELECTRICAL AND
ELECTRONICS  |o| 02| o | 1 | 7o|m| 1
(B.E MECH)

Course Objective(s):
- Gain knowledge about house wiring, florescent lamp wiring and stair case wiring
- Acquire the basic knowledge about RLC circuits
- Analyze the measurement of energy using energy meter
- Provide the knowledge about basic operation of logic circuits and generation of clock signals
- Build therectifier circuits
- Learn about the operation of CRO, FM radio and television

Course Outcomes:
- Design of house wiring, florescent lamp wiring and stair case wiring
- Implementation of RLC circuit
- lllustrate the measurement of energy using energy meter
- Design of logic gates truth table verification
- Demonstrate the rectifier circuits
- Understand the needs and requirements of CRO, FM radio and television

| ELECTRICAL ENGINEERING PRACTICE

1 | Residential house wiring using switches, fuse, indicator, lamp and energy meter.

Fluorescent lamp wiring.

2
3 | Stair case wiring
4 | Measurement of eectrical quantities — voltage, current, power & power factor in RLC circuit.

ol

M easurement of energy using single phase energy meter.

6 | Measurement of resistance to earth of electrical equipment

Il ELECTRONICS ENGINEERING PRACTICE

1 | Study of Electronic components and equipments — Resistor, colour coding measurement of AC signal
parameter (peak-peak, rms period, frequency) using CRO.

Study of logic gates AND, OR, EX-OR and NOT.

Generation of Clock Signal.

Soldering practice — Components Devices and Circuits — Using general purpose PCB.

M easurement of ripple factor of HWR and FWR.

OO BlwW|IN

Study of FM Radio, Television, Phones.




M.KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) - KARUR 639113

Department COMPUTER SCIENCE AND ENGINEERING | Semester | |
Hours/ Total | cregit | Maximum Marks
Course Code Course Name Week Hours
LT P C_ | CA[ES [ Tota
COMPUTER PROGRAMMING
16ES113 LABORATORY 0({0|2]| 30 1 | 70|30 | 100
(B.E MECH)

Course Objective:
- Befamiliar with the use of Office software.

- Be exposed to problem solving techniques and flow charts.

- Befamiliar with programming in C.

Course Outcomes:
1. Compare the visuaization of various 2D and 3D charts using Ms.Office
2. Analyze the flowchart for the problem that deals with the various control statements
3. Solve scientific problems using decision making and looping statements
4. Develop C programs to perform string operations with predefined string functions
5. Compare the memory usage of structure and union using C program

LIST OF EXPERIMENTS

Document M anipulation

1. Search, generate, manipul ate data using M S office/ Open Office
2. Presentation and Visualization — graphs, charts, 2D, 3D

Problem Solving Techniques

3. A study on RAPTOR Tool — Flow chart Interpreter

4. Preparation of flowcharts for the problems that deals with various control statements (sequential,
selection and looping control statements)

C Programming (in Linux Environment)

5. C Programming using Simple statements and expressions

6. Scientific problem solving using decision making and looping.

7. Simple programming for one dimensional and two dimensional arrays
8. Solving problems using String functions

9. Programs with user defined functions
10. Program using Recursive Function
11. Program using structures and unions.

12. Program using Files — Read the content of one file and write it in another file
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REFERENCES:

1. | Yashavant P. Kanetkar. “Let Us C”, BPB Publications, 2011.

Byron S Gottfried, “Programming with C”, Schaums Outlines, Second Edition, Tata McGraw-Hill,
2006.

3. | R.G. Dromey, “How to Solve it by Computer”, Pearson Education, Fourth Reprint, 2007

4. | Stephen G. Kochan, “Programming in C”, 3rd edition, Pearson Ed.,
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Department | Science & Humanities | Semester | [
Hours/ . Maximum Marks
Course Code Course Name Week Jga?ls Credit
L T| P (o CA | ES Total

Technica English I
16HS201 (B.E MECH) 21 0] 2 45 3 50| 50 100

Course Objective (s):
To equip the students of Engineering and Technology with Listening comprehension skills.
To engage the studentsin real time experience in Listening and Speaking skills with suitable materials.
To impart the subtleness of the productive skills.

Course Outcomes:
Students should be able to

Interpret the nuances of oral communication.

Identify the required information through listening.
Understand the various layers of meaning while speech.
Show their verbal skillsin different situations.
Demonstrate their persuasive skills to convince others.

Unitl |COMMUNICATION | 9

Communication — Verbal — Nonverbal — Soft skills (Personality Devel opment, Body language — Etiquettes

and manners).

Unit Il | LISTENING SKILL - | 9
Listening and its process — Barriersto listening — Listening to pre-recorded video/audio cassettes - Listening tg
reading in the class - for vocabulary - for complete understanding — for better pronunciation

Unit 111 | LISTENING - | 9

Listening for general content — listening to fill up information — Intensive listening for specific purpose —
Extensive listening.

Unit 1V |SPEAKING - | 9

Framing Y es/No and WH Questions — introducing oneself in various situations — Dialogues in various situations
- Presentation— Interview skills, Group Discussion.

UnitV | SPEAKING - I | 9

Describing objects, situations and people- Asking questions-Narrating incidents- Just a minute sessions-Day-
to-Day Conversations-Debates-Commonly Mispronounced words

TEXT BOOK(S):

1. | Louise Pile, Anne Williams, lan Wood and Anna Cowper, ‘English for Engineers-11"” — Cengage
Learning India Pvt. Ltd, 2017
REFERENCES:

1. | Grant Taylor, ‘English Conversation Practice’ — TataMC Craw Hill publishing company, 1997.

N

Puspalatha and Sanjay Kumar, ‘Communication skills’, Oxford University Press, 2011.

3. | SasI'V. Kumar, “Spoken English: A self — Learning Guide to Conversation Practice”, TataMC GrawHIlI,
1% Edition,2007
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Department | Science & Humanities R 2016 | Semester | Il
Hours / . Maximum
Course Course Name Week Credit Total Marks
Code Hours

LT P C

ENGINEERING MATHEMATICS Il
16BS201 (B.E MECH) 31210 4 60 100

Course Obijective (s):
To study and evaluate proper and improper integrals.
To evaluate integrals in two and three dimensions
To study and evaluate integrals using Cauchy'’s integral formula and residues.

Course Outcomes:

1. Evaluate the solution of problems in Integration

2. calculate the area using double integral and the volume using triple integral

3. Calculate line integral, surface integral and volume integral and correlate them with the application of
Stokes, Green and Divergence theorem.

4. Apply analytic functions and their interesting properties in science and engineering

5. Evaluate contour integration using Cauchy-Residue theorem.

unit | |INTEGRALCALCULUS | 9

Integrals of Algebraic and Transcendental function- integrals by substitution -Integration by partial fraction-
Integration by parts-Evaluation of Definite Integrals and its Properties -Evaluation of some Improper Integrals-
Reduction Formulae.

Unit 11 | APPLICATION OF INTEGRAL CALCULUS | 9

Double integration-Cartesian and polar coordinates-Change of order of integration-Change of variables between
Cartesian and Polar co-ordinates- Triple Integration in cartesian co-ordinates-Area as double integral —volume as
triple integral

Unitlll | VECTOR CALCULUS | 9

Gradient, divergence and curl-Directional derivative-Irrotational and Solenoidal vector fields-Vector integration-
Green's theorem in a plane, Gauss divergence theorem and Stoke’s theorem (excluding proofs)-Simple applications
involving cubes and rectangular parallelepipeds.

Unit IV |ANALYTICFUNCTION | 9

Functions of complex variable-Analytic functions-Necessary conditions- Cauchy-Riemann equations and Sufficient
conditions (excluding proofs)-Harmonic and orthogonal properties of analytic function-Harmonic conjugate-

Construction of analytic functions-conformal mapping:w=z+c, cz,1/z,2%,e%. and bilinear transformation.

UnitV | COMPLEX INTEGRATION | 9

Complex integration-Statement and applications of Cauchy’s integral theorem and Cauchy’s integral formula-
Taylor's and Laurent’s series expansions-singular points-Residues-Cauchy’s residue theorem- evaluation of real
definite integrals as contour integrals around unit circle and semi-circle (excluding poles on real axis).

TEXT BOOK(S):

1. | Grewal B.S., "Higher EngineeringMathematics", 43rd Edition, Khanna Publishers, Delhi, 2014.

2. | Jain R.K. and lyengar S.R.K., —Advanced Engineering Mathematics, Reprint Edition, Narosa Publishing
House, New Delhi, 2014

REFERENCE(S):

1. | Bali N.P. and Manish Goyal, —A Text Book of Engineering Mathematicsl, 9th Edition, Laxmi
Publications, New Delhi, 2014.

2. | Dipak Chatterjee,”Integral Calculus and Differential Equations”, Tata McGraw Hill Publishing Company, New
Delhi, 2007.

3. | Veerarajan. T., Engineering Mathematics (for first year), Fourth Edition, Tata McGraw — Hill Publishing
Company Limited, New Delhi, 20
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Department | Science & Humanities | Semester | I
Hours/ . Maximum Marks
Course Code Course Name Week ngtj?ls Credit
L T| P C CA | ES Total
Materials Physics
16BS203 3 0|0 45 3 50 | 50 100
(B.E MECH)

Course Objective (9):
To understand and appreciate Modern Physics Concepts
To expand a scientific approach at micro and nano scales of materials

Course Outcomes:
An ability to correlate advanced topics in Physics with Engineering applications

An ability to describe and to explain the physical principles of conductivity, magnetism and
super conductivity.
An ability to operate the materia's characterization tools

An ability to prepare the nano materials and to explain the properties of nano materials

Unit | Conductivity of Metals 9

Introduction - Conductors — classical free electron theory of metals — Electrical and thermal conductivity —
Wiedemann — Franz law — Lorentz number — Draw backs of classical theory — Quantum theory — Fermi distribution
function — Effect of temperature on Fermi Function — Density of energy states— carrier concentration in metals.

Unit 11 M agnetic and Super conducting Materials 9

Introduction - Origin of magnetic moment—-Bohr magneton-Dia and para magnetism-Ferro magnetism- Hysteresis —
soft and hard magnetic materials — anti — ferromagnetic materials — Ferrites — applications of magnetic materials.
Superconductivity: BCS theory - properties—Types of super conductors - High Tc¢ superconductors — Applications of
superconductors — SQUID, cryotron, magnetic levitation.

Unit 111 | Composite Materials 9

Definition—function of matrix and reinforcement in composites—classification of composites based on reinforcement—
types of composite materials—polymers, metallic and ceramic matrix composites. Law of mixtures. Comparison with

conventional materials. Fabrication of metal matrix and ceramic matrix composites—-properties and uses

Unit IV | Modern Engineering Materials 9

Metallic glasses: preparation, properties and applications. Shape memory alloys (SMA): Characteristics, properties of
NiTi aloy, application, advantages and disadvantages of SMA Nanomaterials: synthesis - ball milling - solgels—
properties of nanoparticles and applications. Carbon nanctubes:. fabrication — arc method — pulsed laser deposition —

chemical vapour deposition - properties and applications.

Unit VvV Characterization Method 9

X-ray diffractometer — Introduction to Optical Microscope & Electron microscope techniques- Scanning Electron
Microscope — Transmission Electron Microscope — Atomic Force Microscope — Raman spectrometer.

TEXT BOOK(S):

1. | M. Arumugam, ‘Materials Science’ Anuradha publications, Kumbakonam, (2006)

2. | Palanisamy P.K, ‘Materials science’, Scitech publications(India) Pvt. LTd., Chennai, 2nd Edition(2007)
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REFERENCES:

1. | Concepts of Modern Physics, Arthur Beiser, Shobhit Mahgjan, S. Rai Choudhury, 61" editi on, TataMcGraw Hill
Companies Inc. 2009

2. | Solid State Physics, S. O. Fillai gth edition, New Age International Private Ltd, 2005

Introduction to Nano Technology, Charles P. Pare and Frank J. Ownen, Wiley Publication India, 2007

4. | The Science and Engineering of Materials, Sixth Edition, Donald R. Askeland, Pradeep, P. Fulay, Wendelin J.
Wright, SI Edition Prepared by D.K. Bhattacharya

5. | Instrumental Methods of Analysis, M. William and D. Steve, CBS Publishers, New Delhi, 1986.
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Department | Science & Humanities | Semester | I
Hours/ . Maximum Marks
Course Code Course Name Week ngtj?ls Credit
L T| P (o CA | ES Total

Environmental Science and
Engineering

16HS202 (B.E MECH) 3|1 0|0 45 3 50| S0 100

Course Objective (s):
To demonstrate in-depth knowledge within environmenta engineering and an awareness of
social, economic, political, and environmental impacts of engineering practices.
To have competence for working with multi-disciplinary teamsto arrive at solutionsto
environmental problems.

To get solutions which will minimize the negative impact of human activities on the environment and
to protect human health

Course Outcomes:
Students should be able to

Improve fundamental knowledge of the inter-relationships between the built environment and natural
systems.K2(unit 1)

Characterize and mitigate man-made hazards like nuclear hazards. Understand the principlesinvolved
in the generation of different forms of energy.K2(unit 2)

Handle of natural calamities, solid waste , water supplies and treatment processes.K2(unit 3)
Understand the source, effects and control measure of various environmental pollution.K4(unit 4)
Apply information technology in the control of human population and women and child welfare.
. K3 (unit 5)

Unit | | ENVIRONMENT, ECOSYSTEM& BIODIVERSITY | 9

Definition-types of environment, components of environment, scope-importance of environmental studies-Ecol ogy-
Ecosystem-structure and function-Energy flow in ecosystem —(Nitrogen cycle, Carbon cycle) - Food chains-Food
webs-ecological pyramids, structure and function, characteristics features of Forest ecosystem-Aquatic ecosystem
(river& ocean ecosystem) Bio diversity-definition-value of biodiversity-Threats to biodiversity - India a mega
diversity nation-endangered and endemic species of India-conservation of biodiversity.

Unit 11 ENERGY SOURCES 9

Energy resources- Growing energy needs- Renewable and Nonrenewable energy sources- Use of aternate energy
sources - Nuclear energy — Nuclear reactor - Light water nuclear reactor — Breeder reactor - Solar energy — Photo
galvanic cell - Wind energy — Tidal and Geothermal energy ( Principles, Merits and Limitations). Alternative energy
fuels-power alcohol-Bio diesel (preparation, properties & uses)

Unit 11l | SOCIAL ISSUESAND ENVIRONMENT 9

Environment ethics — Climate change — Globa warming — Acid rain — Ozone layer depletion —Nuclear accidents-
holocaust. Disaster M anagement-floods-earthquakes-Tsunami- Solid waste management - Water Management and
Treatment: water conservation-methods of water conservation-Rain water Harvesting-watershed management-
Hardness-Estimation of Hardness (EDTA method)-Potable water Treatment — Reverse Osmosis and Zeolite process

Unit IV | ENVIRONMENTAL POLLUTION | 9

Air pollution — Source, types, effects & control; Water pollution — Source & control. Soil pollution — Source &
control. Marine pollution — Source and prevention. Noise pollution — Cause & effects - Thermal pollution — Source,
effects & control. Plastic Pollution source & effects-The Environment (Protection) Act - Air (Prevention and control
of pallution) Act - Water (Prevention and control of pollution) Act- Role of individua in prevention of pollution.
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Unit V HUMAN POPULATION AND ENVIRONMENT | 9

Sustainable development — Urban Population growth and distribution — Population explosion — Family Welfare
Program —Environment and human health — Human rights — Value education — HIV/AIDS — Women and child
welfare- Role of information technology in environment and human health — Case studies.

TEXT BOOK(S):

1. | Dr.A.Ravikrishnan “ Environmental Science and Engineering ” Sri Krishna publications, Chennai(2015)

2. | P.Anandan, R.Kumaravelan “Environmental Science and Engineering” Scitech Publication (India) Pvt. Ltd,
Chennai, Reprint 20009.

P.Thangarasu, “Environmental Science and Engineering” Sri Balaji Publication (India) Trichengodu,2009.

Raman Sivakumar “ Introduction to Environmental Science & Engineering “ Vijay Nicole Imprints Pvt Ltd,
Chennai, 2005

REFERENCES:

1. | Miller “Environmental Science” 11™" Edition, Cengage Learning India Private Limited, New Delhi, (2006).

Master. G.M., “Introduction to Environmental Engineering and Science”, Pearson Education Pvt Ltd.,
(2004)

3. | Dr.J.P.Sharma, * Environmental studies” , Laxmi Publications(p) Ltd, New Delhi.
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Department M echanical Engineering | Semester | 1
Hours/ . Maximum Marks
Course Code Course Name Week Jg&?ls Credit
L T P C CA | ES Total
16ES202 ENGINEERING MECHANICS 31110 60 4 50 | 50 100
(B.E MECH)

To make the students to understand the vector and scalar representation of forces and moments, static
equilibrium of particles and rigid bodies both in two dimensions and also in three dimensions.

To gain knowledge on properties of surfaces and solids, learn the behaviour of particles and

rigid bodies under motion.

To learn how to find Centroid and Moments of Inertia of different objects using mathematical formula.

To make the students to understand the effect of friction,laws of motion,the kinematics and dynamics of
particles and rigid bodies.

Course Outcomes:
Understand the vectoria and scalar representation of forces and moments
To understand the concepts of friction and to apply in real life problems.
To determine the Centroid and Moment of Inertiafor composite sections.

The student shall be able to solve friction problems and determine moments of inertiaand Centroid using
integration methods.

Unit| |[BASICS& STATICSOF PARTICLES | 12

Introduction—Units and Dimensions-Laws of Mechanics-Lame’s theorem, Parallelogram and triangular
Law of Forces-Vector representation of forces and moments-V ector operations: additions, subtraction, dot
product, Cross product—Coplanar Forces—Resol utionandCompositionofforces-Equilibriumofaparticle-

Forces inspace-Equilibriumofaparticlel nspace-Equi val entsystemsofforces—Princi pl eof transmissi bili

Unit |1 | EQUILIBRIUM OF RIGID BODIES 12

Freebodydiagram-Typesof supportsandthei rreacti ons—requirementsof stabl eequili brium—M omentsand
Coupl es-M omentof af orceaboutapoi ntandaboutanaxis-V ectorrepresentationof momentsandcouples—
Scalarcomponentsofamoment—Varignon’stheorem—Equilibrium ofrigidbodies ntwodimensions.

Unit 11l | PROPERTIES OF SURFACES AND SOLIDS | 12

Determinati onof areasandvol umes-Firstmomentof areaandthecentroi dof sections—-Rectangle, circletriangle
from integration—Tsection, Isection,-Anglesection, Hollowsecti onbyusi ngstandardf ormul a—second and
product momentsof planearea—Rectangl e triangl e, circlefromintegration—
Tsection,|section,Anglesection,Hollow sectionbyusingstandardformul a—
Parall el axi stheoremandPerpendicul araxis— Polar moment of inertia.

Unit IV | DYNAMICSOF PARTICLES | 12

Displacements, V el ocityandaccel eration,theirrel ationshi p—Rel ativemoti on—Curvilinearmotion—
Newton’slaw— Work EnergyEquation of particles — Impulse and Momentum—Impactof elastic bodies.

Unit V | FRICTION AND ELEMENTSOF RIGID BODY DYNAMICS | 12

Frictional force-L awsof Col oumbfriction—Si mplecontactfriction—Rol lingresi stance-Bel tfriction.
Trandation and Rotation of RigidBodies — Ve ocityand accel eration — General Plane motion.




M.KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) - KARUR 639113

TEXT BOOK(S):

1. | Beer, F.P and Johnson Jr. E.R., “Vector Mechanics for Engineers”, Vol. 1 Statics and VVol. 2 Dynamics,
McGraw-Hill International Edition, (2007).

2. | Atext book of “Engineering Mechanics”, by Bansal.R.K, Laxmi Publications, New Delhi.

3. | Rajasekaran.S,andSankarasubramanian. G,“FundamentalsofEngineeringMechanics”,VikasPublishing
House, New Delhi, (2008).

REFERENCES:

1. | Meriam J.L, Kraige L.G, “Engineering Mechanics-Statics”, 6th Edition, Wiley, (2010).

2. | Palanichamy, M.S., Nagam, S., “EngineeringMechanics — Statics &Dynamics”, Tata McGraw-Hill, (2007).

3. | IrvingH.Shames,“EngineeringMechanics—StaticsandDynamics”,IVEdition—Pearson Education Asia Pvt.
Ltd., (2006).

4. | Hibbeller,R.C.,“EngineeringMechanics”,Vol.1Statics,Vol.2Dynamics,PearsonEducationAsiaPvt.Ltd. (2000).
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Department M echanical Engineering | Semester | I
Hours/ . Maximum Marks
Course Code Course Name Week Jgﬁ?ls Credit
LT P C CA | ES Total

ENGINEERING GRAPHICS

16ES205 (B.E MECH)

10| 4 60 3 50 | 50 100

Course Objective (s):
To develop the student’s graphic skill for communication of concepts, ideas and design of engineering
products and expose them to International standards related to technical drawings.
To gain knowledge on the basics of engineering drawing construction procedures.
To develop the principles of Orthographic projections and preparation of pictoria drawings.
An ability to draw the drawing for any given object to the required standard.

Course Outcomes:
Prepare pictorial drawings as per the standards.
Construct the projections of various solids in different positions.
Able to understand different views of orthographic projection and to draw the three dimensional object
from the given orthographic views.
Understand the different stepsin producing drawings according to BIS conventions.

Unit | | PLANE CURVESAND FREE HAND SKETCHING | 12

Curves used in engineering practices. Conics — Construction of ellipse, Parabola and hyperbola by
eccentricity method — Construction of cycloid — construction of involutes— Drawing of tangents and normal
to the above curves.

Free hand sketching: Representation of three dimensiona objects — General principles of orthographic

projection — Need for importance of multiple views and their placement — First angle projection — layout

views— Devel oping visualization skillsthrough free hand sketching of multiple viewsfrom pictorial views

of objects.

Unit |1 | PROJECTION OF POINTS, LINESAND PLANE SURFACES | 12

Projection of points and straight lines located in the first quadrant — Determination of true lengths and true
inclinations.
Projection of polygonal surface and circular laminainclined to both reference planes.

Unit 111 |PROJECTION OF SOLIDS | 12

Projection of simple solids like prisms, pyramids, cylinder and cone when the axisisinclined to one
reference plane by change of position method.

Unit 1V | SECTION OF SOLIDSAND DEVELOPMENT OF SURFACES 12

Sectioning of above solidsin simple vertical position by cutting planes inclined to one reference plane and
perpendicular to the other — Obtaining true shape of section.

Development of lateral surfaces of simple and truncated solids — Prisms, pyramids, cylinders and cones

— Development of lateral surfaces of solids with cylindrical cutouts, perpendicular to the axis.

Unit V | ISOMETRIC AND PERSPECTIVE PROJECTIONS | 12

Principles of isometric projection — Isometric scale — Isometric projections of simple solids, truncated
prisms, pyramids, cylinders and cones.
Perspective projection of prisms, pyramids and cylinders by visual ray method.
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TEXT BOOK(S):

1. | Bhatt N.D, “Engineering Drawing”, 53rd Edition, Charotar Publishing House, (2014).

2. | Natarajan K.V, “A textbook of Engineering Graphics”,Dhanalakshmi Publishers, Chennai (2010).

3. | Venugopal.K & PrabhuRaja.V, “Engineering Graphics”, New Age International(P) Limited (2008).

REFERENCES:

1. | Gopalakrishnana.K.R, “Engineering Drawing” (Vol.l & I1),Subhas Publications (2010).

2. | Kumar.M.S, “Engineering Graphics”,D.D.Publications, (2009).

3. | Dhananjay A.Jolhe,“Engineering Drawing with an introduction to Auto CAD” Tata McGraw Hill
Publishing Company Limited (2008).

4. | Basant Agarwaland Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill Publishing
Company Limited, New Delhi, (2008).
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Department | Science & Humanities |Seme;ter |II
Hours/ . Maximum Marks
Course Code | Course Name Week JS&?IS Credit
L T P C CA | ES Total

16BS111 & | Physics Laboratory
16BS211 (B.E MECH)

0| 0|2 45 1 70| 30 100

Course Objective (s):

To make the students gain practical knowledge to correlate with the theory and to achieve perfectnessin
experimental skill

Course Outcomes:

1

2
3
4.
5.
6
7
8
9

11
12.
13.
14.
15.
16.

An ability to analyse the laser parameters and size of the particle

An ability to verify the compressibility of the liquid by using ultrasonic wave.
An ability to verify the wavelength of the visible spectrum

An ahility to examine the thermal conductivity of the insulator

An ability to examine the materia strength by cal culating the modulus value
An ability to find the energy gap of the semiconductor

An ahility to verify the coefficient of viscosity of the liquid

An ahility to examine elastic nature of the string and inertia of the body.

(i). Particle size determination using light diffraction method

(i1). Determination of Laser parameters — Wavelength, and angle of divergence using grating.

Determination of velocity of sound and compressibility of liquid using Ultrasonic interferometer.
Determination of wavelengths of mercury spectrum using grating.

Lee’s Disc - thermal conductivity of abad conductor (card board).

Young’s modulus of the material (wooden scale) — uniform and non uniform bending.
Determination of Band Gap of a semiconductor material.

Determination of viscosity of liquid — Poiseuille’s method.

Torsiona pendulum — Determination of rigidity modulus.

TEXT BOOK (S):

1. | Dr.L.Guru Prasad And K.Kannan ‘Engineering Physics Laboratory Manual’ Sai Publications, Erode,(2014)
REFERENCES:

1. G.L.Squires, ‘Practical Physics”, Cambridge University Press, Cambridge, 1985

2. C.H.Bernard And C.D.Epp, “Laboratory Experiments In College Physics”, John Wiley and Sons, Inc., New

York, 1995.
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Department | Science & Humanities |Seme;ter | I
Hours/ . Maximum Marks
Course Code Course Name Week ngtj?ls Credit
L T| P C CA | ES Total

16BS112/ | Chemistry Laboratory

16BS212 | (B.E MECH) O 021 45 1 | 50|50 | 100

Course Objective (s):
To determine the quality of water needed for domestic and Industrial water.
To determine the quality of ions by using Electrochemistry principles.
To determine the molecular weight of the polymer.

Course Outcomes.
Students should be able to

Analyse the suitability of water for domestic and industrial purpose. K3
- Apply their knowledge in selection of electrodes and utilize them in determination of quantity of ions.K4 -
Hands on experience in polymers and to determine its physical properties.K5

Ex: | | Determination of total, permanent and Temporary hardness of water sasmplefEDTA method] 2
Ex: 11 Determination of alkalinity in water sample. 2
Ex: 111 Determination of chloride content of water sample by argentometric method[Mohr’s method] 2
Ex: IV Determination of dissolved oxygen content of water sample by winkler’s method. 2
Ex:V Conductometric titration of strong acid with strong base. 2
Ex: VI Determination of strength and amount of Hydrochloric acid by Sodium hydroxide pH metry. 2
Ex: VII | Determination of strength and amount of ferrous ion by potentiometric method 2
Ex: VIII | Determination of molecular weight of a polymers by viscometric method. 2

TEXT BOOK(S):

1. | Dr.B.Loganathan, N.Sivakumar, “ Engineering Chemistry laboratory manual”-Sai publications (2014)

2. | A.Ravikrishnan “ Practical Engineering Chemistry lab manual” Sri Krishna publications, Chennai(2005)

REFERENCES:

1. | Dr.V.Veeraiyan,” Applied Chemistry Laboratory” VRB Publishers Pvt.Ltd.Chennai(2007)

2. | Dr.C.Ravichandran, “ Engineering chemistry Laboratory | & 11” Global Publishing house, Chennai.(2014)
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Department COMPUTER SCIENCE AND ENGINEERING | Semester | |

Hours/ Total | cregit | Maximum Marks
Course Code Course Name Week Hours
LT [P C_|CA[ES [ Tota
COMPUTER
PROGRAMMIMG
16ES211 LABORATORY 0j{o0|2]| 30 1 |70 30| 100
(B.E MECH)

Course Objective:
Be familiar with the use of Office software.

Be exposed to presentation and visualization tools.
Be exposed to problem solving techniques and flow charts.
Be familiar with programming in C.

Learn to use Arrays, strings, functions, structures and unions.

Cour se Outcomes:
6. Compare the visualization of various 2D and 3D charts using Ms.Office (K5)
7. Analyze the flowchart for the problem that deals with the various control statements (K4)
8. Solve scientific problems using decision making and looping statements (K 6)
9. Develop C programsto perform string operations with predefined string functions (K 6)
10. Compare the memory usage of structure and union using C program (K5)

LIST OF EXPERIMENTS

Document Manipulation

1. Search, generate, manipulate data using M S office/ Open Office
2. Presentation and Visualization — graphs, charts, 2D, 3D

Problem Solving Techniques

3. A study on RAPTOR Tool — Flow chart Interpreter

4. Preparation of flowcharts for the problems that deals with various control statements
(sequential, selection and looping control statements)

C Programming (in Linux Environment)

5. C Programming using Simple statements and expressions

6. Scientific problem solving using decision making and looping.

7. Simple programming for one dimensiona and two dimensional arrays

8. Solving problems using String functions

9. Programs with user defined functions

10. Program using Recursive Function
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11. Program using structures and unions.

12. Program using Files — Read the content of one file and write it in another file

REFERENCES:

1. | Yashavant P. Kanetkar. “Let Us C”, BPB Publications, 2011.

2. | Byron S Gottfried, “Programming with C”, Schaums Outlines, Second Edition, Tata McGraw-Hill,
2006.

3. | R.G. Dromey, “How to Solve it by Computer”, Pearson Education, Fourth Reprint, 2007

4. | Stephen G. Kochan, “Programming in C”, 3rd edition, Pearson Ed.,
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Department M echanical Engineering | Semester | I
Hours/ . Maximum Marks
Course Code Course Name Week ngtj?ls Credit
LT P C CA | ES | Total
BASIC CIVIL AND
16ES212 MECHANICAL LABORATORY |00 2| 4 1 |70 30| 100
(B.E MECH)

Course Objective (s):
To provide exposure to the students with hands on experience on various basic engineering practicesin
Civil and Mechanical Engineering.
To learn the use of basic hand tools and to know the need for safety in work place.
- To gain hands on experience on Carpentry, Fitting, Sheet metal, Plumbing, Arc welding, and Foundry -
To have the basic knowledge on working of domestic appliances.

Course Outcomes:
They will be able to understand the practical difficulties encountered in industries during any assembly
work.
Able to rectify simple problem connected with pipe fittings.
Students will be able to use their skills during their project work.

|. Plumbing Works

1.1) Study of pipelinejoints, itslocation and functions: valves, taps, couplings, unions, reducers, and
elbows in household fittings.

1.2)Preparation of plumbing line sketches for water supply and sewage works. 1.3)Hands-on-exercise:
Basic pipe connections- Mixed pipe material connection—Pipe connection with different joining

components.

I1. Carpentry

2.1)Tools and Equipments - Planning practice, making Joints — HalfLap, dovetail, Mortise & Tennon,etc.
2.2) Making of Pen stand, Box, etc.from plywood. (Use of modern power tools for cutting).

[11. Fitting Works

3.1)Tools & Equipments —Practice, Filing Works.
3.2)Preparation of square fitting, Veefitting, dovetail fitting etc.

V. Sheet Metal Work

4.1)Forming & bending operations.
4.2) Model making — Trays, funnels, Box etc.
4.3)Different type of joints.

V. Welding

5.1)Preparation of arc welding of butt joints, lap joints and tee joints.
5.2) Gas welding practice.

VI. Foundry

6.1) Mould preparation for Solid pattern like Gear, Cube and Pulley.
6.2) Mould preparation for Hollow pattern like pipes, Bend.
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REFERENCES:

Suyambazhahan.S, “Engineering Practices Laboratory Manual”,PHI Learning, New Delhi,
(2010).

Jeyachandran.K,Natarajan.S &Balasubramanian.S,“A Primer on Engineering Practices
Laboratory”,Anuradha Publications, (2007).

3 | Bawa.H.S, “Workshop Practice”, Tata McGraw-Hill Publishing Company Limited, (2007).

Jeyapoovan.T, Saravanapandian.M & Pranitha.S, “Engineering Practices Lab Manual”,Vikas
Publishing House Pvt. Ltd, (2006).

5 | Kannaiah.P & Narayana.K.L, “Manual on Workshop Practice”, Scitech Publications, (2006).




Department M echanical Engineering Semester [
Hours/ . Maximum Marks
Course Code Course Name Week Jg&?ls Credit
L T P C CA ES Total
COMPUTERAIDED
16ES213 DRAFTING AND MODELING | 0| 0 | 3 45 2 70 | 30 100
LABORATORY

Course Objective (s):
To make the students to understand basic drawings and components and to prepare 2D / 3D drawings
by using standard CAD packages.
To understand and practice the drawings of ssimple projections by using standard CAD packages.
To familiarize the students with Indian Standards on drawing practices and with standard components.

CO1 Construct models like polygon and general multi-line figures using CAD software.

CO2 Sketch curves like spiral, involutes using spline or cubic spline.

CO3 Draw the plan of residential building and simple steel truss.

CO4 Create the projection of planes, sectional views and development of simple solids like prism, pyramid,
cylinder, cone.

CO5 Develop 3-D models of smple object and obtaining 2-D multi-view drawing from 3-D model using CAD
software.

List of Exercises using softwar e capable of Drafting and Modeling

Study of capabilities of software for drafting and modeling— coordinate systems- Creation of
simple figures like polygon and general multi-line figures.

2 | Drawing of atitle block with necessary text and projection symbol.

3 | Dimensioning and hatching

4~ | Drawing of curvestike parabola, spital, involute using B Spiine or cubic spiine.

5 | Draw the projection of Planes with inclination to one reference plan.

Drawing of front view and top view of simple solids like prism, pyramid, cylinder, cone with
inclination to one reference plan.

7 | Drawing sectiona views of prism, pyramid, cylinder, cone, €tc,

8 | Drawing development of prism, pyramid, cylinder, cone, etc,

9 | Drawing front view, top view and side view of objects from the given pictorial views.

10 | Drawing of aplan of residential building (Two bed rooms, kitchen, hall, etc.)

11 | Drawing of asimple steel truss.

12 | Drawing isometric projection of simple objects.

13 | Creation of 3-Dmodels of simple objects and obtaining 2-Dmulti-viewdrawings from3-Dmodel.
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Department MECHANICAL ENGINEERING Semester 11
Hours/ . Maximum Marks
Course Code Course Name Week Total | Credit
Hours
L| T P C CA | ES | Tota
ENGINEERING MATERIALS AND
16M E301 METALLURGY 3/0/|0 45 3 50 | 50 100

Course Objective (9):

» To impart knowledge on the structure, properties, treatment, testing and applications of metals and non-
metallic materials.

» To correlate the materia s behaviour and properties based on their structure

> To identify and select suitable materials for various engineering applications.

Course Outcomes:

COL1 Describe the phase reactions, microstructures and compositions of the iron-iron carbide diagram.

CO2 lllustrate the appropriate heat treatment process in specific applications

CO3 Explain the testing procedure to eval uate material properties.

CO4 Identify the composition, properties and applications of various ferrous, non ferrous metals and their aloys.
CO5 lllustrate the general concepts of Non metallic materials.

Unit | ’ CONSTITUTION OF ALLOYS AND PHASE DIAGRAMS ’ 9

Congtitution of alloys — Solid solutions, substitutional and interstitial — phase diagrams, 1somorphous,
eutectoid, eutectic, peritectic, and peritectroid reactions, Iron - Iron carbide equilibrium diagram.
Classification of steel and cast Iron, microstructure, properties and applications.

Unit [l ’ HEAT TREATMENT ’ 9

Definition — Full annealing, stress relief, recrystallisation and spheroidizing —normalising, hardening and
tempering of steel. Isothermal transformation diagrams — cooling curves superimposed on |.T. diagram, CCR -
Hardenability, Jominy end quench test — Austempering, martempering — case hardening - carburising,
nitriding, cyaniding, carbonitriding, flame and induction hardening.

Unit 111 ‘ MECHANICAL PROPERTIESAND TESTING ‘ 9

Mechanism of plastic deformation, dlip and twinning — Types of fracture — Testing of materials under
tension, compression and shear loads — Hardness tests (Brinell, Vickers and Rockwell), Impact test - Izod
and Charpy, Fatigue and creep tests, fracture toughness tests

Unit IV ’ FERROUS AND NON FERROUSMETALS ’ 9

Effect of alloying elements on steel (Mn, Si, Cr, Mo, V, Ti & W) - stainless and tool steels— HSLA -
maraging steels — Cast Irons - Grey, White malleable, spheroidal — Graphite, Alloy cast irons, Copper and
Copper alloys - Brass, Bronze and Cupronickel — Aluminum and Al-Cu alloy — precipitation hardening— Bearing
aloys.

Unit V NON-METALLIC MATERIALS 9

Polymers — types of polymer, commodity and engineering polymers — Properties and applications of
PE, PP, PS, PVC, PMMA, PET, PC, PA, ABS, PI, PAI, PPO, PPS, PEEK, PTFE Polymers — Urea and Phenol
Formaldehydes — Engineering Ceramics.

TOTAL: 45HOURS
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TEXT BOOK(S):

1. | Raghavan V, “Materials Science and Engineering”, Prentice Hall of India Pvt., Ltd., 2007.

2. | Avner, Sydney H, “Introduction to Physical Metallurgy”, McGraw-Hill, New Y ork, 2000.

REFERENCES:

1. | William D, Callister, “Material Science and Engineering”, John Wiley and Sons 2007.

2. | Kenneth G, Budinski and Michael K.Budinski, “Engineering Materials” Prentice-Hall of India
Private Limited, 4" Indian Reprint, 2002.

Khanna O P, “A text book of Materials Science and Metallurgy”, Khanna Publishers, 2003.

4. | Dieter G E, “Mechanical Metallurgy”, Mc Graw Hill Book Company, 2006.

Winowlin Jappes J D, Alavudeen A, “A Textbook of Engineering Materials and Metallurgy”, Laxmi
publications, 2006.
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Department MECHANICAL ENGINEERING Semester 11
Hours/ . .
Course Code Course Name Week Jg&?'s Credit | Maximum Marks
LT P C CA ES Total
16M E302 ENGINEERING THERMODYNAMICS | 3| 2 0 60 4 50 | 50 100

Course Objective (9):
» To understand the principles of thermodynamics and to be able to use it in accounting for the bulk
behavior of the simple physical systems.
> To provide in-depth study of thermodynamic principles, thermodynamics of state, basic
thermodynamic relations, Principle of psychrometry & Properties of pure substances.
» To enlighten the basic concepts of vapour power cycles.

Course Outcomes:
COL1 Explain the concept of thermodynamic system and first law of thermodynamics.
CO2 Describe second law of thermodynamics and its statements, concept of entropy
CO3 Summarize properties of pure substances in various phases and concepts of steam power cycles.
COA4 Interpret the concepts of real and ideal gases, equations of state and thermodynamic relations.
CO5 Illustrate concepts of psychrometry, psychometric process and its applications.

Unit | ’ BASIC CONCEPT AND FIRST LAW 12

Basic concepts  Thermodynamic systems - closed, open and isolated. Property, state, path and
process, quasi-static process, work, Zeroth law of thermodynamics. First law of thermodynamics — application to
closed and open systems, internal energy, specific heat capacities, enthalpy, steady flow process with reference to
various (boiler, turbine, condenser, nozzle and compressor) thermal equipments.

Unit I \ SECOND LAW ] 12

Second law of thermodynamics — Kelvin’s and Clausius statements of second law. Reversibility
and irreversibility. Carnot theorem, Carnot cycle, reversed carnot cycle, efficiency, COP. Clausius inequality,
concept of entropy.

Unit 111 ‘ PROPERTIES OF PURE SUBSTANCE AND STEAM POWER CYCLE ’ 12

Properties of pure substances — Thermodynamic properties of pure substances in solid, liquid and
vapour phases, phase rule, P-V, P-T, T-V, T-S, H-S diagrams, PVT surfaces, thermodynamic properties of
steam. Calculations of work done and heat transfer in non - flow (constant pressure) and flow processes. Standard
Rankine cycle.

Unit IV ‘ IDEAL AND REAL GASES AND THERMODYNAMIC RELATIONS ’ 12

Gas mixtures — properties of ideal and real gases, equation of state, — Dalton’s law of partial pressure,
exact differentials, Tds relations, Maxwell’s relations, Clausius clapeyron equations, Joule —Thomson
coefficient.

Unit V \ PSYCHROMETRY \ 12

Psychrometry and psychrometric charts, property calculations of air vapour mixtures. Psychrometric
process — Sensible heat exchange processes. Latent heat exchange processes.

(Use of standard thermodynamic tables, Mollier diagram, Psychometric chart are permitted )

TOTAL: 60 HOURS
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TEXT BOOK(S):

1. | Nag P K, “Engineering Thermodynamics”, Tata McGraw-Hill, New Delhi, 5th Edition, 2013.
2. | Raput RK,” Engineering Thermodynamics”, Lakshmi Publications, New Delhi, 2016.
REFERENCES:
1. | Cengel, “Thermodynamics — An Engineering Approach”, Tata McGraw Hill, New Delhi, Third Edition,
2003.
2. | Holman JP, “Thermodynamics”, Third Edition, McGraw-Hill, 2000.
3. | AroraC P, “Thermodynamics”, Tata McGraw-Hill, New Delhi, 2008
4. | Merala C, Pother, Craig W, Somerton, “Thermodynamics for Engineers’, Schaum Outline Series,
Tata McGraw-Hill, New Delhi, 2004.
5 | Yunus Cengel, Michael Boles, ‘Thermodynamics —An Engineering Approach”, Tata McGraw Hill, New
Delhi, Eighth Edition 2014.
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Department MECHANICAL ENGINEERING ‘ Semester 11
Hours/ . Maximum Marks
Course Code Course Name Week Jgfj?ls Credit
L| T P C CA | ES Total
16M E303 STRENGTH OF MATERIALS 2| 2 0 60 3 50 | 50 100

Course Objective (9):
» To gain knowledge in stresses, strains and deformation in components due to external loads.
» To assess stresses and deformations through mathematical models of beams, twisting bars or
combinations of both.
» Effect of component dimensions and shape on stresses and deformations are to be understood.

Course Outcomes:

CO1 Explain the fundamental s concepts of stress and strain in mechanics of solids.
CO2 Construct shear force and bending moment diagram for different configuration
COa Illustrate the concept of torsion of shaft and deformation of helical spring
CO4 Describe the deflection of beams and columns.

CO5 Develop stresses on principal plans using graphical and analytical method.

Unit | ‘ STRESS STRAIN DEFORMATION OF SOLIDS 12

Rigid and Deformable bodies — Strength, Stiffness and Stability — Stresses; Tensile, Compressive
and Shear — Deformation of simple and compound bars under axial load — Thermal stress— Elastic constants.

Unit Il ’ BEAMS - LOADS AND STRESSES ’ 12

Types of beams. Supports and Loads — Shear force and Bending Moment in beams — Cantilever,
Simply supported and Overhanging beams — Stresses in beams — Theory of simple bending — Stress variation
along the length and in the beam section — Shear flow (I & H Sections)

Unit [11 ’TORSION ’ 12

Analysis of torsion of circular bars — Shear stress distribution — Bars of Solid and hollow circular
section — Stepped shaft — Twist and torsion stiffness — Compound shafts — Fixed and simply supported shafts —
Application to close-coiled helical springs — Maximum shear stress in spring section including Wahl Factor —
Deflection of helical coil springs under axial loads — Design of helical coil springs — stresses in helical coil
springs under torsion loads.

Unit IV ’ BEAM DEFLECTION ‘ 12

Elastic curve of Neutral axis of the beam under normal loads — Evaluation of beam deflection and
slope: Double integration method, Macaulay Method, and Moment-area Method —Columns — End conditions —
Equivalent length of a column — Euler equation — Slendernessratio — Rankine formula for columns.

Unit V ’ ANALYSISOF STRESSESIN TWO DIMENSIONS ‘ 12

Biaxial state of stresses — Thin cylindrical and spherical shells — Deformation in thin cylindrical
and spherical shells— Biaxial stresses at a point — Stresses on inclined plane
— Principal planes and stresses — Mohr’s circle for biaxial stresses — Maximum shear stress - Strain
energy in bending and torsion

TOTAL: 60 HOURS
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TEXT BOOK(S):

1. | Raput, RK, “Strength of Materials”, S.Chand & Co, New Delhi, 2014.

2. | Beer F P and Johnston R,” Mechanics of Materials’, McGraw-Hill Book Co, Seven Edition, 2016

REFERENCES:
1. | Ryder G H, “Strength of Materials, Macmillan IndiaLtd”., Fifth Edition, 2008
2. | Ray Hulse, Keith Sherwin and Jack Cain, “Solid Mechanics’, Palgrave ANE Books, 2004
3. | Singh D K “Mechanics of Solids” Pearson Education 2002.
4. | Timoshenko S P, “Elements of Strength of Materials’, Tata McGraw-Hill, New Delhi, 2006.
5. | Bansal R.K,*Strength of materials”, Laxmi Publications, New Delhi, 2007
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Department MECHANICAL ENGINEERING Semester ] 1
Hours/ . Maximum Marks
Course Code Course Name Week Jg&?ls Credit
L| T P C CA | ES | Total

CASTING AND FORMING

16MES304 PROCESSES

3/01]0 45 3 50 | 50 | 100

Course Objective (9):

» To learn techniques available to create products and design in various Materials

» To understand methodologies to be followed in casting, fabrication and forming of engineering
materias

Course Outcomes:

COL1 Illustrate the metal casting processes, bulk deformation processes, sheet metal processes and casting defects.
CO2 Explain the special casting process and its applications.

CO3 Demonstrate rolling process, extrusion process and wire drawing.

CO4 Explain Sheet metal forming process and its methods.

CO5 Summarize plastic moulding process and reinforced plagtics.

Unit | ‘ CASTING PROCESSES 9

Introduction to sand casting - Types of sands - Sand properties - Moulding methods: Manua and
machine -Pattern and its types - Materials - Allowances - Cores and types - Sand reclamation -
Casting defects -Inspection and testing - Need for specia casting processes — Applications.

UnitIl | SPECIAL CASTING PROCESSES E

Investment casting process - Ceramic shell mould process -Plaster moulding process - Magnetic
molding process-Centrifugal, semi-centrifugal and centrifuged casting processes - Pressure die casting -Die
casting machines - Continuous castings - Reciprocating mould process - CO2 mould / core hardening process
- Full mould process - Principles — Applications.

Unit [11 ’ BULK DEFORMATION PROCESSES ’ 9

Hot working and cold working of metals — Forging processes — Open and close die forging —
Characteristics of the process — Typical forging operations — Rolling of metals — Flat strip rolling — Types
of Rolling mills — Shape rolling operations — Tube piercing — Defects in rolled parts — Principles of Extrusion —
Types of Extrusion — Hot and Cold extrusion — Principles of rod and wire drawing

Unit IV | SHEET METAL FORMING PROCESSES |9

Sheet metal characteristics - Typical shearing operations, bending and drawing operations —
Stretch forming operations — Formability of sheet metal — Test methods — Working principles and application
of special forming processes - Hydro forming — Rubber pad forming — Metal spinning — Explosive forming —
Magnetic pulse forming — Super plastic forming — Process characteristics.

UnitV | PROCESSING OF PLASTICS | 9
Types of plastics - Characteristics of the forming and shaping processes — Moulding of plastics
— Working principles and applications of Injection moulding - Plunger and screw machines -

Compression moulding - Transfer moulding — Typical industrial applications —Blow moulding — Rotational
moulding — Film blowing — Extrusion - Thermoforming - Bonding of plastics, Elastomers.

TOTAL: 45HOURS
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TEXT BOOK(S):

1. | Hara Choudhury, “Elements of Workshop Technology”, Vol. | and Il, Media Promotors Pvt. Ltd.,
Mumbai, 2001

2. | Jain P L, “Principles of Foundry Technology”, Tata McGraw Hill Publishing Company Pvt Ltd., New
Delhi, 2009.

REFERENCES:

1. | Magendran Parashar B S and Mittal RK, “ Elements of Manufacturing Processes”, Prentice Hall of India,
New Delhi 2003.

2. | Rao P N,* Manufacturing Technology”, Tata McGraw-Hill Publishing Limited, 11 Edition,2002.

3. | SharmaP C, “Production Technology”, S. Chand and Company, New Delhi, IV Edition, 2007.

4. | Chakrabarti A K, “Casting Technology and Cast Alloys”, Prentice Hall of India, New Delhi, 2005.

5. | Howard F Taylor, Meston C Fleming and John Wulff, “Foundry Engineering”, Wiley Eastern Limited,
New Delhi, 1993.
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Department MECHANICAL ENGINEERING ’ Semester 11
Hours/ . Maximum Marks
Course Code Course Name Week FT';’L?'S Credit
LI T | P C CA | ES | Tota
ELECTRICAL DRIVES AND
16EEX01 CONTROL 30| 2 60 4 60 | 40 | 100

Course Objective(s):

Understand the basic of electric drive system and motor ratings.

Know the various starting methods for AC and DC motors.

Know the power convertersto convert AC to DC and vice-versa.

Learn the concepts of controlled rectifier and DC /DC converter fed DC drives
Know the interfacing mechanism of Induction and synchronous motor fed AC drives.

our se Outcomes:
Compare various types of loads and select the motor rating.
Choose the braking scheme for motor drives.
Utilize the knowledge to select startersfor different types DC motor.
Utilize the knowledge to select starters for different types AC motor.
[llustrate the circuit and modes of operation of power converters.
Develop the gating pulses for power converter circuits.
Select the power converter for specific drive applications.
Construct the power converter circuit for DC and AC motor drives.

mN@W%WNHOm%WNH

Unit | | Fundamental of Electric Drives | 8

Elements of electric drive system - speed torque characteristics of various types of loads — four quadrant operation
- Selection of power rating for drive motors - classes of duty - heating and cooling - types of braking.

Unitll | DC and AC starters | 8

Necessity of starters — Types DC motor starter: 2-point, 3-point and 4-point starters — AC motor starters: DOL,
auto transformers, stator and rotor resistance starters, star/delta types.

Unit 111 | Power Converters | 8

Single phase and three phase Controlled converter — DC/DC converters — single phase and three phase inverters —
PWM techniques — AC voltage controllers — cycloconvereters. (All topics qualitative trestment only).

Unit IV | DC Drives | 8

Single phase and three phase controlled rectifiers fed DC drives — Dua converter fed DC drives — chopper fed DC
drives. Closed loop control of DC drives.

UnitV | AC Drives | 8

Induction motor drives: Stator voltage control — v/f control — VS| and CS| fed drives — dip power recovery
scheme. Synchronous motor Drives: self and separate control - VS| and CSI fed drives — synchronous motor fed
from cycloconverters.
List of Practical Experiments (Practical-20 Hour s)

1. Open circuit and load characteristics of D.C. separately and self-excited shunt generator.

2. Load characteristics of D.C. shunt motor.

3. Load characteristics of D.C. series motor.

4. Speed control of D.C. shunt motor.

5. Load test on Transformers.

6. Load test on three-phase induction motor.

7. Separation of no-load losses of three-phase induction motor.

8. Load test on single-phase induction motor.

9. Speed control on three phase dip ring Induction Motor.

10. Study of DC and AC Starters.

TOTAL: 60 HOURS
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TEXT BOOK (S):

1. | Gopa K. Dubey, “Fundamentals of Electric Drives”, 2nd Edition, Narosa Publishing House, New Delhi,

2015.
2. | S.K. Pillai, “A First Course on Electrical Drives”, 3rd Edition, New Age International Publishers, New
Delhi, 2014.

3. | D.P.Kothari and I.J. Nagrath, “Electric Machines”, 4th Edition, Tata McGraw Hill, New Delhi, 2010.

REFERENCES:

1. | Bimal K. Bose. “Modern Power Electronics and AC Drives”, 2nd Edition, Prentice Hall of India, 2005.

M.D. Singh, K.B. Khanchandani, “Power Electronics”, 2nd Edition, Tata McGraw Hill, New Delhi, 2006.

3. | Vedam Subramanium, “Electric Drives Concepts and Applications”, 2nd Edition, Tata McGraw Hill, New
Delhi, 2011.
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Department MECHANICAL ENGINEERING Semester ‘ 11
Hours/ . Maximum Marks
Course Code Course Name Week Jg&?ls Credit
L| T P C CA | ES Total
MATERIALSTESTING
16ME311 L ABORATORY 0| 0 2 30 1 70 | 30 100

Course Objective (9):

» To supplement the theoretical knowledge gained in strength of materidswith practical testing for determining
the strength of materials under externally applied loads. This would enable the student to have a clear
understanding of the design for strength and stiffness

» To supplement the theoretica knowledge gained in Engineering materials and Metallurgy with practical
testing for determining the structure property correlations.

Course Outcomes:

CO1 Predicate the behavior of structural element subjected to tension, compression, shear, impact and torsion test.
CO2 Evaluate the stiffness and deflection of spring and beam.

CO3 Cadlculate the Hardness value for different Materials

CO4 Obtain the Microstructure of the various Metals

CO5 Cadlculate the Hardness value of heat treated metals

LIST OF EXPERIMENTS

Tension test on amild steel rod, Aluminum & Cast Iron

Double shear test on Mild steel and Aluminum rods

Torsion test on mild steel rod

Impact tests on metal specimen

Hardness test on metals - Brinnell and Rockwell Hardness Number

Deflection test on beams (Aluminium, Steel, Wood)

Compression test on helical springs.

Microscopic examination of ferrous alloys (plain carbon steels, stainless steels, tool steels etc.)

OO N| O U] | W N

Microscopic examination of non ferrous aloys (Magnesium alloys, Aluminium aloys, Titanium
aloys).

10 Microscopic examination of welded samples (ferrous and or non ferrous alloys).

11 Quantitative metallography of specimen by measure the volume fraction of a phase in a
polycrystalline material (image analysis).

12 Hardness measurement on heat treated samples (unhardened specimen, quenched, quenched and
tempered specimen.

TOTAL: 30 HOURS
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Department MECHANICAL ENGINEERING Semester ‘ 11
Hours/ . Maximum Marks
Course Code Course Name Week Jg&i Credit
L| T P C CA | ES Total
MANUFACTURING TECHNOLOGY
16ME312 L ABORATORY 0| 0 2 30 1 70 | 30 100

Course Objective (s):
> To gan hands on experience on working of general purpose machine tools and various
manufacturing process
> To provide practical knowledge in gear manufacturing and various drilling operations

Course Outcomes:

CO1 Apply facing, turning, knurling, thread cutting operationsin lathe for making components.
CO2 Develop the components using shaper, planar and slotter machine

CO3 Construct the components using drilling, milling, reaming and tapping process.

CO4 Select the suitable grinding process to prepare flat and circular parts.

CO5 Build smple components by T1G and MI1G welding process.

LIST OF EXPERIMENTS

| LATHE
1.1 Facing, plain turning, step turning and Taper turning
1.2 Single start V thread, cutting and knurling operations
1.3 Assembly of Machined Componentsfor different fits
1.4 Tool wear, Cutting force measurements.

Il RECIPROCATING MACHINE

2.1 Round to square in Shaper

2.2 Keyway cutting in dotter
Il GEAR MANUFACTURING, DRILLING MACHINE

3.1 Gear Making, Hexagonal Milling in Milling Machine

3.2 Drilling, reaming, tapping in Drilling Machine
IV GRINDING MACHINE

4.1 Prepare good surface finish on flat metal

4.2 Prepare good surface finish on circular metal
V FOUNDRY

51 Mould with solid and split patterns

5.2 Mould with loose-piece pattern

5.3 Mould with Core
VI WELDING

6.1 T1G welding of metal plate

6.2 MIG Welding of different types of joints

TOTAL: 30 HOURS
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Department MECHANICAL ENGINEERING Semester ’ (A
Hours/ . Maximum Marks
Course Code Course Name Week Jg&?'s Credit
L| T P C CA | ES Total
FLUID MECHANICSAND
16M E401 MACHINERY 310 0 60 3 50 | 50 100

Course Objective (9):
» To gain knowledge in the basic concept of mechanics of fluids, properties of the fluid, conservation
eguations and their applicationsto fluid flow problems.
» To anayze the complexities involved in solving the solutions of practical flow problems.
» To familiarize the basic design aspects, working and operation principle of pumps and turbines.

Course Outcomes:

CO1 Describe the properties of fluids and its flow characteristics.

CO2 Measure the flow and pressure of fluid and to apply dimensional parameters.
CO3 Calculate the losses during flow in acircular conduit.

CO4 Explain about Hydraulic turbines and its performance characteristics.

CO5 Demonstrate pumps and its performance characterigtics.

Unit | ‘ INTRODUCTION 12

Properties of fluid: Density- Specific volume-Specific gravity- specific weight- viscosity-capillarity and
surface tension- compressibility-Bulk modulus- vapor pressure — Cavitation- Types of fluids.

Fluid Kinematics: Types of Fluid Flow -Concept of system, Continuum and Control Volume — Continuity
Equation

Fluid Dynamics: Euler’s energy equation — Bernoulli’s Equation- momentum equation - moment of
momentum eguation

Unit Il ’ MEASUREMENTSAND DIMENSIONAL ANALYSIS 12

Flow and Pressure Measurement: Application of Bernoulli’s Equation Orifice meter, Venturi meter, Pitot
tube- Pressure — Absolute, Gauge, Atmospheric and Vacuum Pressures — Measurement of Pressure

Dimensional analysis. Dimension and units — Dimensional Homogeneity- Rayleigh’s  method -
Buckingham’s I theorem

Unit [11 ’ FLOW THROUGH CIRCULAR CONDUTS 12

Viscous flow: Reynold’s Experiment — Flow of Viscous Fluid in a circular pipe - Shear Stress
Distribution, Velocity Distribution and Pressure Drop of a viscous fluid

Flow through pipes. Friction Factor — Darcy Weisbach’s Equation and Chezy’s formula- Moody’s
Diagram-Minor Losses— HGL & TEL — Pipesin Series and parallel.

Unit IV | HYDRAULIC TURBINES | 12

Introduction to Turbo machines and classification - Euler's equation for turbo machines -
Congtruction of velocity vector diagrams - head and specific work - components of energy transfer -
degree of reaction.

Pelton turbine - Francis turbine - Kaplan turbine - working principles - velocity triangles - work done —
efficiencies — Performance Curves

UnitV | HYDRAULIC PUMPS | 12

Introduction to pumps - Centrifugal pump: classifications, working principle, velocity triangles,
specific speed, efficiency and performance curves.

Reciprocating pump: classification, working principle, indicator diagram- efficiency and
performance curves — Rotary pumps

TOTAL: 60 HOURS
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TEXT BOOK (S):

1. | Rgput.R K, “A text book of Fluid Mechanics and Hydraulic Machines”, S. Chand& Company Ltd.,
New Delhi, Fourth edition, 2010.
2. | Bansd, RK, “Fluid Mechanics and Hydraulics Machines”, Laxmi publications (P) Ltd, New Delhi, Sth
Edition, 2017
REFERENCES:
1. | White, F M, “Fluid Mechanics”, Tata McGraw-Hill, New Delhi, 5th Edition, 2013.
2. | Ramamirtham, S, "Fluid Mechanics, Hydraulics and Fluid Machines', Dhanpat Rai and Sons, New
Delhi, 2012.
3. | Victor L Streeter, Wylie E Benjamin and Bedford W Keith W, “Fluid Mechanics”, Tata McGraw-
Hill Publishing Company Ltd, New Delhi, 9th Edition, 2010
4. | Kumar, K L, “Engineering Fluid Mechanics”, Eurasia Publishing House (P) Ltd, New Delhi, 7th
Edition, 2010.
5. | Vasandani, V P, “Hydraulic Machines - Theory and Design”, Khanna Publishers, 11th Edition, 2010
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Department | MECHANICAL ENGINEERING Semester ’IV
Hours/ . Maximum Marks
Course Code Course Name Week Total | Credit
Hours
T | P C CA | ES | Total
16M E402 THERMAL ENGINEERING 310 2 60 4 60 | 40 100

Course Objective (s):

» To integrate the concepts, laws and methodologies from the first course in thermodynamics into
analysis of cyclic processes

» To apply the thermodynamic concepts into various thermal application like IC engines, Steam
Turbines, Compressors and Refrigeration and Air conditioning systems

Course Outcomes:

CO1 Explain the concept of thermodynamic cycle.

CO2 Summarize construction, operation and performance of 1C engines.
CO3 Demonstrate the working of steam nozzles and turbines.

CO4 Calculate the performance of reciprocating air compressor.

CO5 Describe the working of refrigeration and air conditioning system

Unit] | GASPOWER CYCLES 8

Otto, Diesel, Dual, Brayton, with PV and TS diagrams-heat supply methods .Calculation of mean effective
pressure, and air standard efficiency - Actual and theoretical PV diagram of four stroke and two stroke engines.

Unit 11 ‘ INTERNAL COMBUSTION ENGINES 8

Classification - Components and their function - Valve timing diagram and port timing diagram -
Comparison of two stroke and four stroke engines - Carburettor system, Diesel pump and injector system.
Performance calculation - Comparison of petrol and diesel engine - Lubrication sysem and cooling system -
Battery and Magneto Ignition System.

Unit 111 | STEAM NOZZLES AND TURBINES B

Flow of steam through nozzles, shapes of nozzles, effect of friction, critical pressure ratio,
supersaturated flow, Impulse and Reaction principles, compounding of Turbines, velocity diagram for single-stage
turbine, speed regulations —-Governors.

Unit 1V ‘AIRCOMPRESSOR ] 8

Classification and working principle of various types of compressors, work of compression
with and without clearance, Volumetric efficiency, Isothermal efficiency and Isentropic efficiency of
reciprocating compressors, Multistage air compressor and inter cooling — work of multistage air compressor.

Unit V ‘REFRIGERATION SYSTEMS ’ 8

Vapor compression refrigeration cycle — super heat, sub cooling — Performance calculations - working
principle of vapour absorption system, Ammonia -Water, Lithium bromide — water systems (Description only)
- Comparison between vapour compression and absorption systems.

List of Practical Experiments (Practical-20 Hour s)
1. Draw the Valvetiming diagram and Port timing diagram for IC Engine
2. Determine Flash and Fire point of sample of oil by open cup and Closed Cup apparatus
3. Determine absolute viscosity by Saybolt viscometer / Redwood viscometer
4. Determine COP of Refrigerationtest rig
5. Determine COP of Air Conditioning test rig
6. Determine Performance characteristics of Air Blower test rig
7. Determine Performance characteristics of Reciprocating Air Compressor
8. Determine Performance characteristics of four stroke diesel engine by load test
9. Draw the heat balance sheet of four stroke diesel engine
10. Determine performance characteristics of four stroke diesel engine by speed test

TOTAL: 60 HOURS
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TEXT BOOK(S):

1. | Sarkar, B K, “Thermal Engineering” ,Tata McGraw-Hill Publishers, 2011

2. | Kothandaraman C P, Domkundwar S, Domkundwar A V, “A course in thermal engineering,” Dhanpat Rai
and sons, 2015

REFERENCES:

Rajput. RK , “Thermal Engineering”, S.Chand Publishers, 2010

Arora.C P,”Refrigeration and Air Conditioning,” Tata McGraw-Hill Publishers 2012

Ganesan V ” Internal Combustion Engines”, Third Edition, Tata McGraw-Hill 2010

Rudramoorthy, R, “Thermal Engineering”, Tata McGraw-Hill, New Delhi, 2010.

o MINE

Mahesh M Rathore,“Thermal Engineering”, McGraw Hill Education (India) Pvt. Ltd.,2015

(Use of standard thermodynamic tables, Mollier diagram and refrigerant property tables are
permitted in the examination)
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Department | MECHANICAL ENGINEERING Semester v
Hours/ . Maximum Marks
Course Code Course Name Week JSL?L Credit
T P C CA | ES | Tota
16M E403 THEORY OF MACHINES 3/12]|0 60 4 50 | 50 100

Course Objective (s):
» Todevelop an ability to apply knowledge of mathematics, science, and engineering
» Todesign asystem or component and process to meet desired needs within realistic constraints.
> Toidentify, formulate, and solve theory of machine problems.

Course Outcomes:

CO1 Determine the forces and motion of complex systems linkages, gears and cams.
CO2 Describe the basics of governors and its effects in ship and automobiles.

CO3 Calculate unbalanced force of rotating and reciprocating masses.

CO4 Explain gears, gear trains and its types.

CO5 lllustrate the frequency of free forced and damped vibration.

Unit | BASICSOF MECHANISM S 12

Definitions — Link, Kinematic pair, Kinematic chain, Mechanism, and Machine. -Degree of Freedom -
Mobility - Kutzbach criterion (Gruebler’s equation) - Grashoff's law- Kinematic Inversions of four-bar chain
and dlider crank chain - Mechanical Advantage- Transmission angle.

Description of common Mechanisms - Offset dlider mechanism as quick return mechanisms,
Pantograph, Straight line generators (Peaucellier and Watt mechanisms), Steering gear for automobile,
Hooke’s joint, Toggle mechanism.

Unit 11 ‘ MECHANISMS FOR CONTROL 12

Governors - Types - Centrifugal governors - Gravity controlled and spring controlled centrifugal
governors —Characteristics - Effect of friction - Controlling Force — Quality of governors — effect of friction.

Gyroscopes - Gyroscopic couple - Gyroscopic stabilization - Gyroscopic effects in Automobiles and
ships

Unit I1l | BALANCING 12

Static and dynamic balancing - Balancing of rotating masses - Balancing a single cylinder Engine —
Primary and secondary unbalanced forces - Balancing Multi-cylinder Engines — Firing order — Pivoted cradle
balancing machines

Unit IV | GEARSAND GEAR TRAINS 12

Classification of gears — Gear tooth terminology - Fundamental Law of toothed gearing and involute
gearing — Length of path of contact and contact ratio - Interference and undercutting - Gear trains — Simple,
compound and Epicyclic gear trains - Differentials.

Unit V FREE AND FORCED VIBRATION 12

Basic features of vibratory systems - Free vibration -natural frequency - Types of Damping - Damped free
vibration — Whirling of shafts and critical speed. Response to periodic forcing - Harmonic Forcing — Forced
vibration caused by unbaance - Support motion - Vibration isolation

TOTAL: 60 HOURS
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TEXT BOOK(S):

1. | Khurmi R S"Theory of Machines', S.CHAND Publishers and Distributors, 2005
2. | Rattan SS, “Theory of Machines”, Tata McGraw-Hill Publishing Company, New Delhi, 2009
REFERENCES:
1. | Thomas Bevan, “Theory of Machines”, CBS Publishers and Distributors, 2003.
Ramamurti V, “Mechanism and Machine Theory”, Second Edition, Narosa Publishing House, 2005.
3. | Ghosh A and A K Mallick, “Theory of Mechanisms and Machines’, Affiliated East- West Pvt. Ltd., New
Delhi, 2000.
4. | Ambekar A G, Mechanism and Machine Theory, Prentice Hall of India, New Delhi, 2007.
5. | Thomas Bevan, “Theory of Machines”, CBS Publishers and Distributors, 2003.
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Department MECHANICAL ENGINEERING Semester ‘ (A
Hours/ . Maximum Marks
Course Code Course Name Week JSL?L Credit
LT P C CA | ES Total
METROLOGY AND
16M E404 MEASUREMENTS 3/0|0 45 3 50 | 50 100

Course Objective ():
> To learn the linear and angular measuring equipments with their principle of operation and
application
» To gain knowledge about laser principles and advances in metrology
» Tolearn about various methods of measurements of mechanical parameters

Course Outcomes:

CO1 Explain the measurement methods, instruments and errors about measurements.

CO2 Describe the techniques of comparators, linear and the angular measuring instruments.
COa Illustrate form measurement of surface roughness and surface finish measurements.
CO4 Describe the coordinate measuring machine and the applications of Laser in Metrology.
CO5 Calculate the force, torque, power, flow and temperature in the system.

Unit | ‘ CONCEPT OF MEASUREMENT 9

General concept — Generalized measurement system-Units and standards-measuring instruments:
sengitivity, stability, range, accuracy and precision-static and dynamic response -repeatability-systematic and
random errors-correction, calibration, Introduction to Dimensona and Geometric Toleranceing-
interchangeability.

Unit Il ‘ LINEAR, ANGULAR MEASUREMENT 9

Definition of metrology -Linear measuring ingruments. Vernier, micrometer, Slip gauges and
classification, Tool Makers Microscope interferometery, optical flats, Comparators limit gauges Mechanical,
pneumatic and electrical comparators, applications. Angular measurements.- Sine bar, Sine center, bevel
protractor and angle Decker.

Unit 111 ‘ FORM MEASUREMENT 9

Measurement of screw threads-Thread gauges, floating carriage micrometer-measurement of gears-tooth
thickness-constant chord and base tangent method-Gleason gear testing machine — radius measurements-surface
finish, straightness, flatness and roundness measurements. Surface roughness/surface finish measurement,
flatness, roundness, Inferometer and optical flat in measurement.

Unit IV | LASER AND ADVANCESIN METROLOGY IE

Precision instruments based on laser-Principles- laser interferometer-application in linear, angular
measurements and machine tool metrology Coordinate Measuring Machine (CMM)- Constructiona features —
types, applications — digital devices- computer aided inspection. Demonstration of modern measurement in
Industria applications

Unit V ‘ MEASUREMENTS OF MECHANICAL PARAMETERS ’ 9

Force, torque, power - mechanical, pneumatic, hydraulic and electrical type - Pressure measurement Flow,
Venturi, orifice, Rotameter, Pitot tube, Temperature: bimetallic strip, thermocouples, pyrometer, electrical
resistance thermistor.

TOTAL: 45 HOURS
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TEXT BOOK(S):

1. | Jain RK ,“Engineering Metrology”, Khanna Publishers, 21% Revised Edition, 2015

2. | Beckwith T G, Lewis Buck N, “Mechanical Measurements”, Addison Wesley, New Delhi, 2008

REFERENCES:

Raghavendran N V & Krishnamurthy L, “Engineering Metrology and Measurements”, Oxford, 2013

Jay L Bucher, “The Metrology Hand Book -Second Edition”, ASQ Quality Press, 2012.

Ammar Grous, “Applied Metrology for Manufacturing Engineering”, Wiley 2011.

Hadiya P, KatariyaH G, “Mechanical Measurement and Metrology”, Books India, 2010.

o MwiNE

Anand K Bewaoor, “Metrology and Measurements” , Tata Mcgraw,2009
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Department | MECHANICAL ENGINEERING Semester v
Hours/ . Maximum Marks
Course Code Course Name Week Total | Credit
Hours
L| T|P C CA | ES | Tota
METAL JOINING AND MACHINING
16M E405 PROCESSES 3/0|0 45 3 50 | 50 100

Course Objective (s):
» To acquire knowledge about the mechanism of chip formation in machining, cutting tool
materials, tool life, cutting fluids and welding processes
» To familiarize the working of machine tools such as semi-automatic & automatic lathes shaping and
allied machines, milling, drilling and allied machines, grinding and allied machines and broaching.

Course Outcomes:

CO1 Classify the various welding methods for fabrication process.

CO2 Explain concept and mechanism of center lathe and special purpose lathe.

CO3 Describe the working of milling machine, reciprocating and hole making machine.
CO4 Describe the concept of surface finishing and gear cutting operations.

CO5 Illustrate the principa of various unconventional machining process

Unit1 | JOINING PROCESSES 9

Fusion welding processes — Types of Gas welding — Equipments used — Flame characteristics —Filler and
Flux materials - Arc welding equipments - Electrodes — Coating and specifications —Principles of Resistance
welding — Spot/butt, seam welding — Gas metal arc welding- Submerged arc welding — Tig welding —
Plasma arc welding — Thermit welding — Electron beam welding — Friction welding — Weld defects — Brazing
and soldering process.

Unit Il ‘ CENTRE LATHE AND SPECIAL PURPOSE LATHES 9

Centre lathe, constructional features, cutting tool geometry, various operations, taper turning methods,
thread cutting methods, special attachments, machining time and power estimation. Capstan and turret
lathes — automats — single spindle, Swiss type, automatic screw type, multi spindle - Turret Indexing mechanism,
Bar feed mechanism

Unit Il | RECIPROCATING MACHINE TOOLSAND HOLE MAKING 9

Reciprocating machine tools. shaper, planer, dotter - Milling : types, milling cutters,
operations - Hole making : drilling - Quill mechanism , Reaming, Boring, Tapping - Sawing machine:
hack saw, band saw, circular saw; broaching machines broach construction — push, pull, surface and
continuous broaching machines

Unit IV | SURFACE FINISHING PROCESSES AND GEAR MANUFACTURING 9

Grinding Machines - Grinding wheel Specifications — Honing - Lapping - Tapping -
Burnishing — Super Finishing — Surface Integrity concepts — Gear Manufacturing Processes — Gear Welding —
Gear Hobbing — Gear Shaping Machines — Manufacture of Spur — Helical — Bevel - Worm and Worm Wheel
— Gear Finishing.

Unit V ‘ UNCONVENTIONAL MACHINING PROCESSES ‘ 9

Principle of operations — Advantages and disadvantages — applications. Abrasive Jet machining
process (AJM), Water Jet Machining process (WJM), Ultrasonic Machining process (USM), Electric
Discharge machining process (EDM), Laser Bean Machining process (LBM) Chemical Machining
process (CHM ) and Electro Chemical Machining process (ECM)

TOTAL: 45 HOURS
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TEXT BOOK(S):

1. | Hara Choudhury, “Elements of Workshop Technology”, Vol. | and Il, Media Promotors Pvt. Ltd.,
Mumbai, 2001.

2. | Kaushish JP, “Manufacturing Processes”, PHI Learning Pvt. Ltd., New Delhi, 2010

REFERENCES:

1. | Jain, RK, and Gupta, S C, “Production Technology”, Khanna Publishers, New Delhi, 2004.

2. | Sharma P C, “A Text Book of Production Technology”, S.Chand & Company Ltd., New Delhi, 2003.
3. | Rajput, R K, “Manufacturing Technology”, Laxmi Publications (P) Ltd, New Delhi, 2007.

4. | Richerd R Kibbe, John E Neely, Roland O Merges and Warren J White, “Machine Tool Practices”,

Prentice Hall of India, New Delhi, 2003

5. | Serope Kapakjian and Steven R Schmid, “Manufacturing Engineering and Technology”, Pearson
Education, New Delhi, 2002
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Department | MECHANICAL ENGINEERING Semester ] v
Hours/ . Maximum Marks
Course Code Course Name Week Jg&?ls Credit
L| T P C CA | ES | Total
FLUID MECHANICS AND
16M E411 MACHINERY L ABORATORY 0| 0| 2 30 1 70 | 30 100

Course Objective (s):

» Toprovide practical knowledge in verification of principles of fluid flow in pipe.
» Togain knowledge in performance testing of hydraulic turbines and pumps

» To provide exposure to modern computational techniques.

Course Outcomes:

CO1 Acquire the friction factor in flow through pipes for major and minor losses.
CO2 Determine the discharge using Bernoulli’s application in pipe flow.

CO3 Calculate the pressure, discharge and velocity of fluid flow in pipes

CO4 Build the performance test on centrifugal, reciprocating, submersible pump.
CO5 Develop the performance test on Pelton, Francis and Kaplan turbine.

LIST OF EXPERIMENTS

1. | Determination of the Coefficient of discharge of given Orifice meter.

2. | Determination of the Coefficient of discharge of given Venturi meter.

3. | Calculation of the rate of flow using Rota meter / Flow meter.

4. | Determination of friction factor for a given set of pipes— Major losses and minor losses
5. | Conducting experiments and drawing the characteristic curves of centrifugal pump
6. | Conducting experiments and drawing the characteristic curves of submergible pump
7. | Conducting experiments and drawing the characteristic curves of pumpsin series and parallel operations
8. | Conducting experiments and drawing the characteristic curves of reciprocating pump.
9. | Conduction experiments and drawing the characteristic curves of Jet pump.

10. | Conducting experiments and drawing the characteristic curves of Gear pump.

11. | Conducting experiments and drawing the characteristic curves of Pelton whesl.

12. | Conducting experiments and drawing the characteristics curves of Francisturbine.

13. | Conducting experiments and drawing the characteristic curves of Kaplan turbine.

TOTAL: 30 HOURS
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Department | MECHANICAL ENGINEERING | Semester | IV
Hours/ ; Maximum Marks
Course Code Course Name Week JSL?L Credit
LIT|P C |cA|ES]| Total
METROLOGY AND DYNAMICS
16M E412 . ABORATORY 0/0|2| 30 1 | 70|30 | 100

Course Objective (9):
» To supplement the principles learnt in kinematics and Dynamics of Machinery.
» To understand measuring devices used for testing various components

Course Outcomes.

CO1 Construct the characteristics of curves for various governors

CO2 Calculate the frequency of beam and spring mass systems

CO3 Perform the static and dynamic balancing of rotating and reciprocating masses
COA4 lllustrate the errors in measuring instruments

CO5 Measure the parameters in gear tooth and threads

IST OF EXPERIMENTS- METROLOGY LAB

Cadlibration of Vernier / Micrometer / Dial Gauge

Checking Dimensions of part using dlip gauges

Measurements of Gear Tooth Dimensions

Measurement of Angle using sine bar / sine center / tool makers microscope

Measurement of straightness and flatness

Measurement of thread parameters using profile projector / floating carriage

Measurement of Temperature using Thermocouple / Pyrometer

Measurement of Displacement / force/ Torque

L
1
2
3
4
5
6
7
8
9

Measurement of Vibration / Shock

LIST OF EXPERIMENTS- DYNAMICSLAB

1. | @) Determination of Mass moment of inertia of Fly wheel and Axle system.
b) Determination of Mass Moment of Inertia of axisymmetric bodies using Turn Table apparatus.
¢) Determination of Mass Moment of Inertia using bifilar suspension and compound pendulum.

2. | Motorized gyroscope — Study of gyroscopic effect and couple.

3. | Governor - Determination of range sensitivity, effort etc., for Watts, Porter, Proell, and Hartnell
Governors.

4. | Cams- Cam profile drawing, Motion curves

5. | @ Single degree of freedom Spring Mass System — Determination of natural Frequency and

verification of Laws of springs— Damping coefficient determination.

b) Multi degree freedom suspension system — Determination of influence coefficient.

6. | Determination of Torsiona natural frequency of single and Double Rotor systems - Undamped and Damped
Natural frequencies.

7. | Vibration of Equivalent Spring mass system — Undamped and damped vibration.

8. | Transverse vibration of Free-Free beam — with and without concentrated masses.

TOTAL: 30 HOURS




Department MECHANICAL ENGINEERING Semester Vil
Hours / Total | Credi Maximum
C((:)(;J(;(sae Course Name Week Hour t Marks
LI T|P S C CA | ES | Total
PROFESSIONAL ETHICS AND
16BAX01 HUMAN VALUES 3/01|0 45 3 50 | 50 100

Course Objective (s):
» To enable the students to create an awareness on Engineering Ethics and Human Values.
» To instill Moral and Social Values and Loyalty and to appreciate the rights of others.

Course Outcomes:

CO1 Create an awareness on Engineering Ethics and Human Values.

CO2 Know about Instill moral and social values and loyalty and to appreciate the rights of others.

CO3 Remember the safety and risk, risk benefit analysis and reducing Risk.

CO4 Discuss about the respect for authority, collective bargaining, confidentiality, occupational crime,
and professional rights.

CO5 Know the multinational corporations, environmental ethics ,computer ethics, weapons
development ,corporate social responsibility.

Unit | HUMAN VALUES 1
0

Importance of studying Professional Ethics - Morals, values and Ethics — Integrity — Work
ethic — Service learning — Civic virtue — Respect for others — Living peacefully — Caring — Sharing —
Honesty — Courage — Valuing time — Cooperation — Commitment — Empathy — Self confidence —
Character — Spirituality — Introduction to Yoga and meditation for professional excellence and stress

Unit Il ENGINEERING ETHICS 9

Senses of Engineering Ethics — Variety of moral issues — Types of inquiry — Moral dilemmas
— Moral Autonomy — Kohlberg’s theory — Gilligan’s theory — Consensus and Controversy — Models of
professional roles - Theories about right action — Self-interest — Customs and Religion — Uses of Ethical

Unit Il | ENGINEERING AS SOCIAL EXPERIMENTATION 9

Engineering as Experimentation — Engineers as responsible Experimenters — Codes of
Ethics — A Balanced Outlook on Law.

Unit IV | SAFETY, RESPONSIBILITIES AND RIGHTS 9

Safety and Risk — Assessment of Safety and Risk — Risk Benefit Analysis and Reducing
Risk - Respect for Authority — Collective Bargaining — Confidentiality — Conflicts of Interest —
Occupational Crime — Professional Rights — Employee Rights — Intellectual Property Rights (IPR) —

UnitV | GLOBAL ISSUES 8

Multinational Corporations — Environmental Ethics — Computer Ethics — Weapons
Development — Engineers as Managers — Consulting Engineers — Engineers as Expert Withesses and
Advisors — Moral Leadership —Code of Conduct — Corporate Social Responsibility.




TEXT BOOK(S):

1.

Govindarajan M, Natarajan S, Senthil Kumar V. S, “Engineering Ethics”, Prentice Hall of India,
New Delhi, 2013.

R.R Gaur, R Sangal, G P Bagaria, A foundation course in Human Values and professional
Ethics, Excel books, New Delhi, 2010.

REFERENCES:

Laura P. Hartman and Joe Desjardins, “Business Ethics: Decision Making for Personal Integrity
and Social Responsibility”, Mc Graw Hill education, India Pvt. Ltd, New Delhi 2013.

World Community Service Centre, “Value Education”, Vethathiri publications, Erode, 2011.

Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, “Engineering Ethics — Concepts
and Cases”, Cengage Learning, 2009.

B L Bajpai, Indian Ethos and Modern Management, New Royal Book Co., Lucknow. Reprinted
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Charles B. Fleddermann, “Engineering Ethics”, Pearson Prentice Hall, New Jersey, 2004.




Department | MECHANICAL ENGINEERING Semester \Y,

Hours /| Total | Credi | Maximum
Course Week t Marks
Code Course Name Hour

LT |P |s C CA | ES | Total
16ME502 HEAT AND MASS TRANSFER 3/0 |2 |60 4 60 | 40 | 100

Course Objective (s):
» To impart the knowledge of conduction heat transfer mechanisms
» To provide the knowledge on the principles of free and forced convection.
» To study the performance of various types of heat exchanger.
» To impart the knowledge on black body radiation and grey body radiation.
» To learn about diffusion and convective mass transfer.

Course Outcomes:

CO1. Understand the Conduction mode of heat transfer in simple and composite systems.
CO 2. Determine the parameters associated with free and forced convection.

CO 3. Compare the performance of various types of heat exchangers.

CO 4. Calculate the radiation heat transfer in black and grey bodies.

CO 5. Understand the concept of diffusion and convective mass transfer.

Unit | CONDUCTION 8

Basic concepts -Mechanism of Heat transfer. Conduction Fourier's Law, General differential equation in
Cartesian and cylindrical coordinates, one dimensional steady state heat conduction, conduction
through plane wall, cylinders and spherical systems. Composite Systems. Extended surfaces

Unit I CONVECTION 8

Heat transfer coefficients, boundary layer concept. Types of convection Forced convection,
dimensional analysis, non dimensional numbers, external flow, flow over plates, cylinders and spheres,
internal flow, laminar and turbulent flow, combined laminar and turbulent. Free convection -Dimensional
analysis, flow over vertical plate, horizontal plate.

Unitlll | PHASE CHANGE HEAT TRANSFER AND HEAT EXCHANGERS 8

Modes of boiling -Nusselt's theory of condensation, types of condensation -correlations in boiling and
condensation. Heat exchangers -Types, heat exchanger analysis, fouling factor, LMTD (Logarithmic
mean temperature difference) and Effectiveness —NTU Method (number of transfer units quantitative
study) -Overall Heat Transfer Coefficient

UnitIV | RADIATION 8

Laws of Radiation-Stefan-Boltzmann Law, Kirchhoff's Law -Black body radiation -Grey body radiation —
Radiation shields-Shape factor algebra (Plates parallel, perpendicular, parallel circular disc) -Electrical
analogy

Unit VvV MASS TRANSFER 8

Basic concepts -Diffusion mass transfer -Fick's law of diffusion, Steady state molecular diffusion.
Convective mass transfer, momentum, heat and mass transfer analogy, convective mass transfer
correlations




TEXT BOOK(S):

1. | R. C. Sachdeva, Fundamentals of Engineering Heat and Mass Transfer, New Age International
private limited, New Delhi, 2010.

2. | Yunus A. Cengel, Heat and Mass Transfer: a Practical Approach, Tata McGraw Hill publishing
Company private limited, New Delhi, 2013.

REFERENCES:

1 J. P. Holman, Heat Transfer, Tata McGraw Hill publishing Company private limited, New Delhi,
2010

2 C. P. Kothandaraman and S. Subramanyan, Fundamentals of Heat and Mass Transfer, New Age

International private limited, New Delhi, 2014.

Frank P. Incropera, Fundamentals of Heat and Mass Transfer, John Wiley, New Delhi, 2014

R. K. Rajput, Heat and Mass Transfer, S Chand and Company, New Delhi, 2009

LIST OF EXPERIMENTS:

1.Determination of thermal conductivity of composite material.

2. Determination of thermal conductivity of pipe insulation using lagged pipe apparatus

3. Determination of heat transfer co-efficient by natural convection (vertical cylinder)

4. Determination of heat transfer co-efficient by forced convection.( inside tube).

5 Determination of heat transfer co-efficient by forced convection. (Fin pin).

6. Determination of heat transfer co-efficient in a parallel and counter flow heat exchanger.
7. Determination of heat transfer for a cooling tower.

8. Determination of Stefan-Boltzmann constant.

9. Determination of emissivity using emissivity apparatus.




Department | MECHANICAL ENGINEERING Semester \Y,

Course Hours / Total | Credi | Maximum
Code Course Name Week Hour |t Marks

LIT |P |S C CA | ES | Total
16ME503 DESIGN OF MACHINE ELEMENTS 312 |0 |60 4 50 [ 50 | 100

Course Objective (s):
» To familiarize the various steps involved in the Design Process
» To understand the principles involved in evaluating the shape and dimensions of a
component to satisfy functional and strength requirements.
» To learn to use standard practices and standard data
» To learn to use catalogues and standard machine components.

Course Outcomes:

CO1 Identify and compute the type of stresses induced in machine element subjected to various loads.
CO2 Calculate the design parameters for power transmitting element such as shaft, key and coupling.
CO3 Design and analysis bolt and welded joints subjected to static load.

CO4 Execute spring design to achieve the functional needs.

CO5 Design and Select a suitable bearing for the given application.

Unit | STEADY STRESSES AND VARIABLE STRESSES IN MACHINE MEMBERS 1
2

Introduction to the design process - factor influencing machine design, selection of materials
based on mechanical properties - Preferred numbers, fits and tolerances - Direct, Bending and
torsional stress equations — Impact and shock loading — calculation of principle stresses for various
load combinations, eccentric loading — Design of curved beams — crane hook and ‘C’ frame - Factor of
safety - theories of failure — stress concentration — Design for variable loading — Soderberg, Goodman
and Gerber relations.

Unit Il DESIGN OF SHAFTS AND COUPLINGS 12

Design of solid and hollow shafts based on strength, rigidity and critical speed — Design of keys, key
ways and splines - Design of rigid and flexible couplings.

Unitlll | DESIGN OF TEMPORARY AND PERMANENT JOINTS 12

Threaded fasteners - Design of bolted joints including eccentric loading, Knuckle joints, and
Cotter joints — Design of welded joints, riveted joints for structures - theory of bonded joints.

Unit IV | DESIGN OF ENERGY STORING ELEMENTS 12

Design of various types of springs, optimization of helical springs - rubber springs - Design of
flywheels considering stresses in rims and arms, for engines and punching machines.

Unit vV DESIGN OF BEARINGS 12

Sliding contact and rolling contact bearings - Design of hydrodynamic journal bearings, McKee's Eqn.,
Sommerfeld Number, Raimondi & Boyd graphs, - Selection of Rolling Contact bearings

Note: (Use of Standard Design Data Book is permitted in the End Semester examination)




TEXT BOOK(S):

1. | J. E. Shigley and C. R. Mischke, Mechanical Engineering Design, 10" Edition, Tata McGraw-Hill
Publishing Company Pvt. Ltd., New Delhi, 2014.

2. Bhandari V.B, “Design of Machine Elements”, 4" Edition, McGraw-Hill Book Co, 2016.

REFERENCES:

1. Alfred Hall, Halowenko, A and Laughlin, H., “Machine Design”, Tata McGraw-Hill
BookCo.(Schaum’s Outline), 2010.

Spotts M.F., Shoup T.E —Design and Machine Elementsll Pearson Education, 2012.

Robert L. Norton, “Machine Design” 2" edition Pearson, 2002.

Orthwein W, “Machine Component Design”, 2nd Jaico Publishing Co, 2016
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Ugural A.C, —Mechanical Design — An Integral Approachll, McGraw-Hill Book Co., 2010.




Department MECHANICAL ENGINEERING Semester \Y,

Hours / Total | Credi | Maximum
Course Code Course Name Week Hour |t Marks

LT |P |S C CA | ES | Total
16ME504 INDUSTRIAL SAFETY ENGINEERING |3 |0 |0 |45 3 50 |50 | 100

Course Objective (s):
» To anticipate, identify, evaluate, and control workplace hazardous conditions and practices.
» To develop effective safe operating procedures and comprehensive safety and health programs.
» To address identified hazards, conditions, and practices in a cost effective manner.
» To measure and evaluate occupational safety and health performance.
» To understand the provisions contained in the industrial laws.

Course Outcomes:
CO1 List out the various safety considerations.
CO2 Monitor and review the safety performance followed in various industries.
CO3 Carryout safety study, undertake appraisal and audit of various industries.
CO4 Understand safety management system of an industry.
CO5 Get familiarize with the acts and rules applicable for industries.

Unit | Safety in Process Plants 9

Hazards analysis - Energy source — Release of hazardous materials — Fires — Types of fires
— Fire extinguishers — types and handling. Personal protective equipments — Types — Helmets — Respirator
— Air purification — Chemical protective clothing — gloves for heat — electricity and chemical — Eye stakes —
Ear marks — Industrial Hygiene — Principles — Health and safety Ergonomics.

Unit Il Safety in high Pressure Operations and Chemical Industries 9

Safety in process design, unit operations, pressure vessel, heat exchanger, safety valves —
Plant commissioning and inspection, pressure vessel, non-destructive testing, vibration, corrosion Plant
maintenance and emergency planning, management of maintenance HAZOP study, ALOHA SOFTWARE.

Unit Il Hazards in Industries 9

Engineering control of hazards and accidents due to fire explosion and natural causes in
the Industries — Thermal power plant — Atomic power plant — mining industries — Fertilizers — petroleum
refinery.

Unit IV Safety Management 9

Concepts - Evolution, International Labour Organization (ILO), National Safety Council,
Techniques- Job Safety Analysis (JSA), Safety survey, Safety inspection, Safety Sampling, Accident
Investigation and Reporting - Concept of an accident, Accident causation models, cost of accident,
investigation, Safety Performance Monitoring - Safety indices.

Unit Vv Industrial Safety Acts 9

Factory Act 1948-Safety and Health chapters, Tamil Nadu Factories Rules- Safety and
Health chapters, Environment and Pollution Laws, Building and other construction works act 1996, Motor
Vehicle Rules, Explosive Act 1983, Boiler Act, Child labour and women employee Acts.

FOR FURTHER READING
» Case Studies- Major accidents at Flixborough, UK, Seveso, Italy, Victoria Dock, India, Bhopal,
India.




TEXT BOOK(S):

1 Rolland P. Blake, “Industrial safety” , Il Edn.., Prentice Hall Inc . New York, llird Edition. (2000).

2 K.T. Narayanan, “Safety, Health and enviornment Hand book” , Il Edn.., — Graw Hill Book Co., U. K.
(2015).

REFERENCES:

1 Blake R.B., Industrial Safety, Prentice Hall, Incorporated, New Jersey, 1973.

2 ll\lgléig.nal Safety Council, Accident Prevention Manual for Industrial Operations, Chicago,

Explosive Act-1884, Eastern Book Company, Lucknow -266 001,1984.

Subramanian V., The Factories Act, 1948, with Tamil Nadu Factories Rules, 1950, Madras

5 “Occupational Accident Prevention Judson & Brown “, john Wiley , london (1944 ).




Department | MECHANICAL ENGINEERING Semester \Y,

Hours / Total | Credi | Maximum

Course Course Name Week Hour |t Marks

Code

LT P |S C CA | ES | Total

COMPUTER AIDED MACHINE
16ME511 DRAWING LABORATORY 0|0 |2 |45 1 70 | 30 | 100

Course Objective (s):
» To make the students understand and interpret drawings of machine components so as to
prepare assembly drawings using standard CAD packages.
» To familiarize the students with Indian Standards on drawing practices and standard
components.

Course Outcomes:

CO1 Identifying model parameters and the finite element method.

CO2 Understand the integrated design and manufacture systems.

CO3 Apply the Knowledge of computer recording of designs and methods for constructing solid
objects.

CO4 Analyze the collisions of assembled elements, connecting parts and complex objects.
CO5 Build, edit and parameterize properties of complex solid objects.

COURSE CONTENTS:

DRAWING STANDARDS:

Code of practice for Engineering Drawing, BIS specifications — Welding symbols, riveted joints, keys,
and fasteners — Reference to hand book for the selection of standard components like bolts, nuts,
screws, keys etc.

2-D DRAWINGS:
Limits, Fits — Tolerance of individual dimensions- Specification of Fits. Preparation of Production
drawings and reading of part and assembly drawings.

CAD PRACTICE:
Drawing, Editing, Dimensioning, Plotting Commands, Layering Concepts, Hatching, Detailing,
Assembly, basic principles of GD&T (geometric dimensioning & tolerancing).

ASSEMBLY DRAWING AND 3D PRINTING

Shaft couplings — Plummer block — Screw jack- Lathe Tailstock — Universal Joint — Knuckle joint — Pipe
vice - Machine Vice — Stuffing box— Connecting rod - Simple Eccentric Preparation of Bill of materials
and tolerance data sheet.




REFERENCE BOOK(S):

1 Bhatt.N.D. and Panchal.V.M., “Machine Drawing”, Charotar Publishing House,388001, 20th
' Edition 2014
2. | P.S. Gill, A Textbook of Machine Drawing, Katson books, 2013.
3. R.K. Dhawan, A Textbook of Machine Drawing, S. Chand,2012.
SOFTWARE:
1. | 30 seats of latest/recent versions of AutoCAD/CATIA/SOLIDWORKS/SOLID EDGE/NX/PRO-
E/COLLABCAD or equivalent software.




Department | MECHANICAL ENGINEERING Semester \Y,
Course Hours / Total | Credi | Maximum
Code Course Name Week Hour |t Marks
LT S] C CA | ES | Total
CREATIVE AND INNOVATIVE
16ME512 PROJECT WORK 00 60 2 70 |30 | 100

Course Objectives:

To make the students learn methodologies for identifying customer needs, developing new
product concepts, prototype development, estimation of manufacturing costs, and developing
business plans.

To enable the students to understand the standard procedure available for concept

development.
To facilitate the students to use design process and system level design issues.

To make the students to familiarize with the Intellectual property rights.

Course outcomes:

CO1: Identify an innovative or creative idea/concept/solution to a problem.

CO2: understand the integration of customer requirements in product design.
CO3: Apply structural approach to concept generation, selection and testing.
CO4: Understand industrial design, design for manufacture.

CO5: Design and develop the working model.
CO6: Work independently to lead the project along with team members.
CO7: Prepare reports to interpret the results.
CO8: Communicate effectively about the importance of Intellectual Property Rights (IPR)




Department | MECHANICAL ENGINEERING Semester

Course Hours / Total | Credi | Maximum
Code Course Name Week Hour |t Marks

LIT |P |S C CA | ES | Total
16ME601 AUTOMOBILE ENGINEERING 310 |2 60 4 60 |40 | 100

Course Objective (s):

» To impart knowledge on the principles of operation and constructional details of various
automobile components.

» To impart knowledge on the working of fuel supply system and combustion technique in
various automobiles.

» To provide knowledge on the requirement and function of various components in power
transmission and drive lines of a vehicle.

» To impart knowledge on the concept, applications and emerging trends in steering,
brakes and suspension systems in automobile.

» To impart knowledge on the emission in automobile.

Course Outcomes:

CO1 Explain the operating principles and constructional details of various automobile components
CO2 Identify the appropriate Fuel supply system for a particular automobile vehicle based on the
requirements.

CO3 Analyze the function of various components in transmission and drive lines of a vehicle.

CO4 Explain the working and identify different types of steering, brakes and suspension systems for
various automobile.

CO5 Explain the emission control technique and its importance.

Unit | VEHICLE STRUCTURE AND ENGINES 8

Types of automobiles, vehicle construction and different layouts ,chassis, frame and body, resistances
to vehicle motion and aerodynamics of vehicles. Introduction to IC engine — types, components
functions and materials.

Unit Il ENGINE AUXILIARY SYSTEMS 8

Carburetor-basic type and working principles- Electronic fuel injection system for petrol and diesel
engine- supercharging and turbo charging. Review of cooling and lubrication system. Battery Types
and working principles-electrical system-Ignition system(Magneto coil and Electronic type). Electronic
engine management system.

Unit [l TRANSMISSION SYSYTEMS 8

Clutch-types and construction , gear boxes- manual and automatic, gear shift mechanisms, Over drive,
transfer box, fluid flywheel —torque converter , propeller shaft, slip joints, universal joints ,Differential,
and rear axle, Hotchkiss Drive and Torque Tube Drive.

uUnit IV | BRAKES, STEERING AND SUSPENSION SYSTEMS 8

Wheel and tyres -Steering geometry and types of steering gear box-Power Steering, Types of Front
Axle, Types of Suspension for Front and rear end Systems , Pneumatic and Hydraulic Braking
Systems- ABS and electronic brake force distribution (EBD). Stabilizer, Air Bags.




Unit VvV EMISSION CONTROL AND ALTERNATIVE ENERGY SOURCES 8

Emission Norms and Bharat standard — Non exhaust and exhaust emission (SCR ).Use of Natural Gas,
Liquefied Petroleum Gas. Bio-diesel, Bio-ethanol , Gasohol and Hydrogen in Automobiles- Engine
modifications required —Performance and Combustion Characteristics of SI and Cl engines with these
alternate fuels - Electric and Hybrid Vehicles, Fuel Cell.

TEXT BOOK(S):

1. | Kirpal Singh, “Automobile Engineering Vol. 1& 2", Standard Publishers, 7" Edition 2012

2. Anil chhikara , “ Automobile Engineering Vol. 1& 2” Tech India publications, New Delhi, 2010

REFERENCES:

1 Ganesan V..” Internal Combustion Engines” , Third Edition, Tata Mcgraw-Hill ,2007

2 Jain,K.K.,and Asthana .R.B, “Automobile Engineering” Tata McGraw Hill Publishers,New Delhi,
2002

3 Julian Happian-Smith “Introduction to Modern Vehicle Design”, Publisher: Society of Automotive
Engineers Inc.2012.

4 Crouse and Anglin, “Automotive Mechanics”, 9th Edition, McGraw Hill Education, 2010.

LIST OF EXPERIMENTS:

Dismantling and assembling of front axle and rear axle
Dismantling and assembling of differential unit
Dismantling and assembling of single plate clutch
Dismantling and assembling of single cylinder internal combustion engine
Testing of the battery

Testing of the wheel balancing

Testing of the valve clearance adjustment in engine
Study of gear box

Study of fuel supply system in internal combustion engine
Study of types of clutches

Study of multi cylinder engines

Trouble shooting and servicing of ignition system

Study and demonstration of automobile chassis

Conduct Motoring test in four stroke diesel engine
Conduct retardation test on four stroke diesel engine
Conduct Morse test on four stroke petrol engine




Department | MECHANICAL ENGINEERING Semester VI

Course Hours / Total | Credi | Maximum
Code Course Name Week Hour |t Marks
LIT |P |S C CA | ES | Total
DESIGN OF TRANSMISSION
16ME602 SYSTEMS 310 |0 |45 3 50 [ 50 | 100

Course Objective (s):

To gain knowledge on the principles and procedure for the design of power Transmission components.
To understand the standard procedure available for Design of Transmission sip terms.

To learn to use standard data and catalogues

Course Outcomes:

CO1: Identify the appropriate Flexible elements for Industrial Applications

CO2: To understand the design procedure of Spur and helical gears.

CO3: Design, analysis of Bevel and Worm gear drives employed in transmission systems.
CO4: To know about the power transmitting capacities of different types of Gearbox.
CO5: Understand the design procedure involved in brakes and clutches

Unit | DESIGN OF TRANSMISSION SYSTEMS FOR FLEXIBLE ELEMENTS 9

Selection of V belts and pulleys — selection of Flat belts and pulleys - Wire ropes and pulleys —
Selection of Transmission chains and Sprockets. Design of pulleys and sprockets.

Unit I SPUR GEARS AND PARALLEL AXIS HELICAL GEARS 9

Gear Terminology-Speed ratios and number of teeth-Force analysis -Tooth stresses - Dynamic effects
- Fatigue strength - Factor of safety - Gear materials — Module and
Face width-power rating calculations based on strength and wear considerations - Parallel axis
Helical Gears — Pressure angle in the normal and transverse plane- Equivalent number of teeth-forces
and stresses. Estimating the size of the helical gears.

Unit Il | BEVEL AND WORM GEARS 9

Straight bevel gear: Tooth terminology, tooth forces and stresses, equivalent number of teeth.
Estimating the dimensions of pair of straight bevel gears.
Worm Gear: Merits and demerits- terminology. Thermal capacity, materials-forces and stresses,
efficiency, estimating the size of the worm gear pair.

UnitIvV | DESIGN OF GEAR BOXES 9

Geometric progression - Standard step ratio - Ray diagram, kinematics layout -Design of sliding mesh
gear box -Constant mesh gear box. — Design of multi speed gear box

Unit vV DESIGN OF CLUTCHES AND BRAKES 9

Design of Single and Multi plate clutches — axial clutches - cone clutches — Centrifugal clutches.
Design of Brake — Block Brake — Band Brake — Band and Block Brake - Internal Expanding shoe
brakes.




TEXT BOOK(S):

1. | Shigley J.E and Mischke C. R., “Mechanical Engineering Design”, 9" Edition, Tata McGraw-Hill ,
2011

2. | S.Md Jalaludeen, "Machine Design", Anuradha Publications, Chennai, 2014

REFERENCES:

1. | Bhandari V.B, “Design of Machine Elements”, 3rd Edition, Tata McGraw-Hill Book Co, 2013.

2. | S. G. Kulkarni, Machine Design, Tata McGraw Hill Publishing Company Pvt. Ltd., New
Delhi, 2010.

3. B. J. Hamrock, B. Jacobson and S. R. Schmid, Fundamentals of Machine Elements, Third
Edition, Tata McGraw Hill Publishing Company Pvt. Ltd., New Delhi, 2014

U.C.Jindal : Machine Design, "Design of Transmission System", Dorling Kindersley, 2010

R. L. Norton, Design of Machinery, Fifth Edition, Tata McGraw Hill Publishing Company
Pvt. Ltd., New Delhi, 2011.




Department | MECHANICAL ENGINEERING Semester VI

Course Hours / Total | Credi | Maximum
Code Course Name Week Hour |t Marks

LT |P |S C CA | ES | Total
16MEG603 Finite Element Analysis 3|2 |0 |60 4 50 |50 | 100

Course Obijective (s):

» To enable the students to understand the applications of Finite element analysis in
engineering applications by the concepts of virtual work/ equilibrium approach,
variational and weighted residual methods for solving engineering problems
To appreciate the use of FEM to a range of Engineering Problems.

To provide knowledge on the fundamental concepts of finite element analysis in two
dimensional solid mechanics.

To impart knowledge on basic concepts of thermal distributions in various engineering
components through finite element methods.

» To provide knowledge on higher order elements in complex problems

YV VV

Course Outcomes:

CO1 - Apply mathematical formulation of finite element method to basic (linear) ordinary and partial
differential equations in mechanical systems.

CO2 - Solve the one dimensional structural problems

CO3 - Solve the vector variable problems using 2D element

CO4 - Determine thermal distribution in one and two dimensional engineering applications.

CO5 - Implement finite element method to solve complex equations.

Unitl | INTRODUCTION 12

Historical Background — Mathematical Modeling of field problems in Engineering — Governing
Equations — Discrete and continuous models — Boundary, Initial and Eigen Value problems— Weighted
Residual Methods — Variational Formulation of Boundary Value Problems — RitzTechnique — Basic
concepts of the Finite Element Method.

Unit Il ONE-DIMENSIONAL PROBLEMS 12

Finite element modeling — Natural Coordinates and shape functions - linear bar element, - total
potential energy approach - element stiffness matrix and force vector — global stiffness matrix and force
vector - boundary condition — problems- quadratic element, Plane Trusses - development of shape
function - element equations , element stiffness matrix and force vector — global stiffness matrix and
force vector — boundary condition- problems, beam element —finite element formulation — Load vector —
boundary condition- problems.

Unit Il | TWO DIMENSIONAL VECTOR VARIABLE PROBLEMS 12

Finite element modeling — constant strain triangular element — Iso-parametric representation — Potential
Energy approach - Element stiffness matrix and force vector — global stiffness matrix and force vector —
Boundary condition — Problems, Axisymmetric solids subjected to Axisymmetric loading - axis
symmetric formulation - Element stiffness matrix and force vector — global stiffness matrix and force
vector —Boundary condition — Problems.

UnitlV | HEAT TRANSFER / SCALAR VARIABLE PROBLEM 1 D & 2D 12

Scalar variable problems- steady state heat transfer- 1D,2Dconduction& convection — Global stiffness
matrix and global thermal load vector - Boundary condition — Problems.

Unit VvV TWO DIMENSIONAL VECTOR VARIABLE PROBLEM USING QUADRILATERAL

ELEMENTS 12




Selection of order of polynomial-linear, simplex, complex and multiplex elements, errors in FEA, mesh
refinement methods and convergence requirements. 1so, Sub and Super parametric element, shape
functions for a 2-D four nodded and eight nodded Isoparametric rectangular element using natural
coordinate system - problems. Gaussian quadrature method-problems.

TEXT BOOK(S):

1. | Tirupathi R. Chandrupatla, Ashok D. Belegundu, “Introduction to Finite Elements in
Engineering: International Edition”, 4" Edition,Pearson Education Limited, 2014

2. | Daryl L. Logan., —A first course in Finite Element Method, Cengage Learning., 2016.

REFERENCES:
1. | JunuthulaNarasimha Reddy., An Introduction to the Finite Element Method, 3rd Ed., McGraw-
Hill, 2006.
2. | Fish J., and Belytschko T., A First course in Finite elements, 1st Ed., John Wiley and Sons,
2007.

David V.Hutton, —Fundamentals of Finite Element Analysisll, Tata McGraw-Hill Edition, 2005.

4. | Robert D. Cook, S. David, Malkucs Michael E. Plesha, Concepts and Applications of Finite
Element Analysis, John Wiley, New Delhi,2007




Department | MECHANICAL ENGINEERING Semester 6

Hours / Total | Credi | Maximum

Course Course Name Week Hour |t Marks

Code

LT P |S C CA | ES | Total

INDUSTRIAL ENGINEERING &
16BMEG04 OPERATIONS RESEARCH 3|1 |0 |60 4 50 | 50 | 100

Course Objective (s):
» To provide knowledge and training in using optimization techniques under limited
resources for the engineering and business problems.

Course Outcomes:
CO1 Construct the mathematical model of real time problems into linear programming model.

CO2 Develop the optimum solution for transportation model and assignment model.
CO3 Construct the networking model for evaluation of project management.

CO4 Describe the inventory model and nontraditional optimization techniques.
CO5 Explain the production management technique and its classifications.

Unit | LINEAR MODELS 1
2

Introduction to Operation Research — Phases of Operation Research — Scope - Application —
Productivity Improvement - Linear programming — Formation of an L.P. Model — Graphical method—
Simplex algorithm — Artificial Variable - Big M method — Two phase method.

Unit Il TRANSPORTATION MODELS AND ASSIGNMENT MODELS 1
2

Transportation Models — North West corner cell method — Least cell method — Vogel's approximation
method — Optimization using UV method — Assignment problems — Balanced and Unbalanced
assignment models - Hungerian method.

Unit Il | NETWORK AND PROJECT MANAGEMENT 1
2

Project management — Construction of Project network - CPM and PERT models — Critical path
scheduling - Crashing of project networks — Sequencing models (theory only) - Network models —
Shortest path method — Djiktra’s method.

Unit IV | INVENTORY MODELS AND NON TRADITIONAL OPTIMIZATION

1
2

Inventory — Types — Benefits — Inventory models — Economic order quantity — Operation of Inventory
system — Safety Stock —Purchase model with or without shortages — Manufacturing model  with or
without shortages - Quantity discount model. Genetic algorithms — simulated annealing - Particle swarm
optimization — Ant colony (Introduction to above Optimization Techniques - theory only).

Unit VvV PRODUCTION MANAGEMENT

N -

Production system - identification of technical, economic, social, human components and
characteristics in the system — Classification of production System — New Product Design — Product
Life Cycle — Demand Forecasting — Need and classification of forecasting — Production Planning and
control- Capacity Planning — Aggregate Planning - Materials Requirement Planning (MRP) — Process
Planning.




TEXT BOOK(S):

1 R.Pannerselvam,”Operational Research”, PHI Learning pvt Itd., New Delhi, second Edition, 2010.
REFERENCES:
1 Philips, Ravindran and Solberg, “Operations Research”, John Wiley,2002
2 Frederick S.Hiller and GeraldJ.Lieberman, “Introduction to Operations Research”, TMH (SIE) 8th
Edition, 2005.
J.K.Sharma, “Operations Research Theory and Applications”, Macmillan India, 3rd Edition, 2009.
4 Taha H.A., “Operations Research”, Prentice Hall of India, Eighth Edition, 2012.




Department | MECHANICAL ENGINEERING Semester VI
Course Hours / Total Credit Maximum
Code Course Name Week Hour Marks

LT [P |S C CA | ES | Total
16ME611 Simulation and Analysis Laboratory |0 |0 |2 |45 1 70 | 30 | 100

Course Objective (s):
» To provide knowledge on creating model for a given component using software
» To give exposure to software tools needed to analyze engineering problems.
» To expose the students to different applications of simulation and analysis tools.

Course Outcomes:

CO1 Analyze the behavior of a component subjected to structural, dynamic and thermal loading
conditions by using Finite Element Method based package.

CO2 Find deformations and stresses in components subjected to combined structural and thermal
loads.

CO3 Validate the design of the product by analyzing and comparing the stresses induced with analytical
/experimental results.

CO4 CFD analysis to validate simple 2D flow problem

CO5 Develop MAT Lab program to simulate Mechanical system.

Course Contents:

A. ANALYSIS

Force and Stress analysis using link elements in Trusses, cables etc.

Stress and deflection analysis in beams with different support conditions.

Stress analysis of flat plates and simple shells.

Stress analysis of axi — symmetric components.

Thermal stress and heat transfer analysis of plates.

Thermal stress analysis of cylindrical shells.

Vibration analysis of spring-mass systems.

Model analysis of Beams.

Harmonic, transient and spectrum analysis of simple systems.

B. COMPUTATIONAL FLUID DYNAMICS
1. Flow analysis compressible and incompressible fluid in uniform cross sectional pipe using CFD
2. Flow analysis of incompressible fluid through convergent and divergent cross sectional pipe

using CFD

C. SIMULATION
1. MATLAB basics, Dealing with matrices, Graphing-Functions of one variable and two variables
2. Simulation of concurrent force system using MATLAB
3. Simulation of spring mass system using MATLAB

©CoNoO~WNE




Department | MECHANICAL ENGINEERING Semester VI

Hours / Total | Credi | Maximum

Course Course Name Week Hour |t Marks

Code

LT P |S C CA | ES | Total

16MEG12 PRODUCT DEVELOPMENT

LABORATORY 0/0 |4 |60 2 70 |30 | 100

Course Objective (s):

The objective of this course is to make the students learn methodologies for identifying
customer needs, developing new product concepts, prototype development, estimation of
manufacturing costs, and developing business plans to support the development and marketing of
these products. A student or a team of students shall develop their own products based on the users
need, build simple prototypes of their design, and write development plans for the products.

Course OQutcomes:

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

CO 1: understand the integration of customer requirements in product design.

CO 2: Apply structural approach to concept generation, selection and testing.

CO 3: Understand various aspects of design such as industrial design, design for manufacture.




Department MECHANICAL ENGINEERING Semester V to VIi
Course Hours/ | Total | Cred Maximum
Code Course Name Week Hour | it Marks
LI T|P S C CA | ES | Total
AUTOMATION AND INDUSTRIAL
16MEEO1 ROBOTICS 3/01]0 45 3 50 | 50 | 100

Course Obijective (s):
» To explain the fundamentals and working of robots.
» To describe the importance of drives and end effectors of robots.
» To explain the types of sensors and concept of machine vision system.
» To instruct kinematics of robots and its programming.
» To identify the applications of robots in industries

Course Outcomes:

CO1 Understand the fundamentals and working of robots.

CO2 Assimilate the functions of robot drive system and types of end effectors.

CO3 Gain knowledge on different sensors and the concept of machine vision system.
CO4 Follow the logics of kinematics of robots and syntax of programming.

CO5 Summarize the usage and applications of robots in industries.

Unit | FUNDAMENTAL OF AUTOMATION AND ROBOTICS PROCESS 9

Introduction to Automation — Definition, types, reasons for automating, Robotics and Automation,
Robot -Definition -scope of industrial robot - Law of robotics -Robot Anatomy - Co-ordinate Systems,
Work Envelope, classification - Specifications - Pitch, Yaw, Roll, Joint Notations, Speed of Motion, Pay
Load - Need for Robots.

Unit I ROBOT DRIVE SYSTEM AND END EFFECTORS 9

Pneumatic Drives, Hydraulic Drive, Mechanical Drives and Electrical Drives. End Effectors - Grippers-
Pneumatic gripper, Hydraulic Grippers, Magnetic Grippers, Vacuum Grippers, and Mechanical Grippers
- Two Fingered and Three Fingered Grippers; Internal Grippers and External Grippers - Selection and
Design Considerations.

Unit [l SENSORS AND MACHINE VISION SYSTEMS 9

Sensors - types - tactile sensors, proximity and range sensors, contact and non contact sensors, velocity
Sensors, touch and slip sensors, force and torque sensors. Robotic vision systems, imaging components,
image representation, picture coding, object recognition and categorization, visual inspection, Artificial
Intelligence

UnitlV | ROBOT KINEMATICS AND ROBOT PROGRAMMING 9

Forward Kinematics, Inverse Kinematics and Differences; Forward Kinematics and Reverse
Kinematics of Manipulators with Two, Three Degrees of Freedom (In 2 Dimensional), Teach Pendant
Programming, Lead through programming, Robot programming Languages - VAL Programming -
Motion Commands, Sensor Commands, End effecter commands, and Simple programs.

Unit vV IMPLEMENTATION AND ROBOT ECONOMICS 9
RGV, AGV, Implementation of Robots in Industries - Material transfer and machine
loading/Unloading, Welding and painting, Assembly operations, Inspection,

Mobile robots, Safety Considerations for Robot Operations - Economic Analysis of Robots — Pay back
Method, EUAC Method, Rate of Return Method.




TEXT BOOK(S):

1. | Mikell P. Groover, Mitchell Weiss, "Industrial Robotics, Technology, Programming and
Applications ", McGraw Hill International Editions, 1st Edition, 2012

2. | Richard D. Klafter, Thomas A. Chmielewski and Michael Negin, "Robotic Engineering - An
Integrated Approach", Prentice Hall India, 2012

REFERENCES:

1. | James G. Keramas, Robot Technology Fundamentals, Cengage Learning, 2011.

2. | Subir Kumar Saha, Introduction to Robotics, Tata McGraw Hill Publishing Company Pvt.

Ltd., New Delhi, 2008.

Rajput R.K., “Robotics and Industrial Automation”, S.Chand and Company, 2008.

Craig J.J., “Introduction to Robotics Mechanics and Control”, Pearson Education, 2008.

Klafter R.D., Chmielewski T.A and Negin M., “Robotic Engineering - An Integrated Approach”,
Prentice Hall, 2003.




Department MECHANICAL ENGINEERING Semester V to Vi

Course Hours/ | Total | Credi Maximum
Code Course Name Week Hour t Marks
L| T|P S C CA | ES | Total

COMPUTER AIDED DESIGN AND
16MEEO2 MANUEACTURING 3,010 45 3 50 | 50 | 100

Course Obijective (s):
» To develop an understanding about the role of computer in manufacturing.
» To provide an in-depth understanding of shop floor control and virtual organization and control
of Manufacturing processes.
» To introduce group technology and concurrent engineering and develop skill in the developing.
» Improve communications through documentation and to create a database for manufacturing.
» To take up case studies on FMS and CIM systems.

Course Outcomes:

CO1 Explain NC, DNC and CNC used in CIM.

CO2 Apply the features of CAD System in design and modeling.

CO3 Explain the role of AGVs, AS/RS and Robots in material handling and Storage System.
CO4 Describe Group Technology and Classification of Coding system.

CO5 Explain Artificial Intelligent system, Expert system and FMS.

Unit!l | INTRODUCTION 9

Introduction - computer aided design and manufacturing Hardware —Types of systems —
Evaluation criteria — Input Devices — Output devices — Hardware integration and networking —
Hardware trends. Software — Graphics standards — User Interface —Modules — Modeling and Viewing —
Documentation and Development.

Unitll | PRINCIPLES OF COMPUTER GRAPHICS 9

Geometric Modeling — Wireframe, Surface and Solid — Parametric representation of curves &
surfaces - CSG and B-Rep- World/device coordinate representations, 2D and 3D geometric
transformations, Matrix representation, translation, scaling, shearing, rotation and reflection, composite
transformations, concatenation.

Unit Il | CNC MACHINE TOOLS 9

Introduction to NC, CNC, DNC- Manual part Programming — Computer Assisted Part
Programming — Examples using NC codes- Adaptive Control — Canned cycles and subroutines — CAD /
CAM approach to NC part programming — APT language, machining from 3D models.

Unit IV | GROUP TECHNOLOGY, CAPP AND FMS 9

Introduction to part families-parts classification and cooling — group technology machine cells-
benefits of group technology — Process Planning — CAPP & types of CAPP — Flexible manufacturing
systems (FMS) — the FMS concept-transfer systems — head changing FMS — Introduction to Rapid
prototyping, Knowledge Based Engineering.

Unit VvV CAD-CAM INTEGRATION 9

Introduction — Part production cycle — Manufacturing Systems — Manufacturing Processes —
Integration Requirements — Part programming — Tool path generation and Verification — Design and
Engineering Applications




TEXT BOOK(S):

1. | Mikell. P. Groover —Automation, Production Systems and Computer Integrated Manufacturing,
Pearson Education 2015.

REFERENCES:

1. | R Ibrahim Zeid, Sivasubramanian, “CAD/CAM theory and Practice”, Tata McGraw Hill,2014.

2. | Kevin Otto and Kristin Wood, “Product Design”, Pearson Education, 2014.

3. | Ibrahim Zeid, “Mastering CAD/CAM”, Tata McGraw Hill, 2011.

4. | Donald Hearn and M. Pauline Baker, “Computer Graphics, Prentice Hall of India.”, New Delhi
2014

5. | Rao P N, “CAD/CAM Principles and Applications”, 3rd Edition, Tata McGraw Hill, 2012.




Department MECHANICAL ENGINEERING Semester V to VI
Course Hours/ | Total | Credi Maximum
Code Course Name Week Hour t Marks
L| T|P S C CA | ES | Total
16MEEO3 COMPOSITE MATERIALS 3lolo| 5 3 | 50|50 100

Course Objective (s):
» To understand the fundamentals of composite material, strength and its mechanical behavior.
» Design of composite laminates and strength analysis.

Course Outcomes:

CO1: Able to explain the properties of fibers and reinforcements.
CO2: Demonstrate the preparation of polymer matrix composites.
CO3: Explain the synthesis of Metal matrix composites.

CO4: Explain the synthesis of Ceramic matrix composites.

CO5: Analyze the strength of composite laminates.

Unit | INTRODUCTION TO COMPOSITE MATERIALS 9

Definition-Matrix materials-polymers-metals-ceramics - Reinforcements: Particles, whiskers, inorganic
fibers, metal filaments- ceramic fibers- fiber fabrication- natural composite wood, Jute - Advantages and
drawbacks of composites over monolithic materials. Mechanical properties and applications of
composites, Particulate-Reinforced composite Materials, Dispersion-Strengthened composite, Fiber-
reinforced composites Rule of mixtures-Characteristics of fiber-Reinforced composites, Manufacturing
fiber and composites.

Unit I PROCESSING OF POLYMER MATRIX COMPOSITES 9

Thermo set matrix composites: hand layup, spray, filament winding, Pultrusion, resin
transfer molding, autoclave molding - bag molding, compression molding with Bulk Molding
Compound and sheet Molding Compound — thermoplastic matrix composites — film stacking,
diaphragm forming, thermoplastic tape laying, injection molding — interfaces in PMCs - structure,
properties and application of PMCs —recycling of PMCs.

Unit Il | PROCESSING OF METAL MATRIX COMPOSITES 9

Metallic matrices: aluminium, titanium, magnesium, copper alloys — processing of MMCs: liquid state,
Solid state, in situ fabrication techniqgues — diffusion bonding — powder metallurgy techniques-
interfaces in MMCs — mechanical properties — machining of MMCs — Applications.

Unit IV | PROCESSING OF CERAMIC MATRIX COMPOSITES AND CARBON-CARBON
COMPOSITES

9

Processing of CMCs: cold pressing, sintering, reaction bonding, liquid infiltration, lanxide process — in
situ chemical reaction techniques: chemical vapour deposition, chemical vapour impregnation, sol-
gel- interfaces in CMCs - mechanical properties and applications of CMCs - Carbon-
carbon Composites — applications.

Unit VvV INTRODUCTION TO COMPOSITE LAMINATES AND STRENGTH ANALYSIS 9

Basic Assumptions of Laminated anisotropic plates. Laminate Constitutive Equations — Coupling
Interactions, Balanced Laminates, Symmetric Laminates, Angle Ply Laminates, Cross Ply Laminates.
Laminate Structural Moduli. Evaluation of Lamina Properties from Laminate Tests. Quasi-lsotropic
Laminates. Determination of Lamina stresses within Laminate.




TEXT BOOK(S):

1 Krishnan K Chawla, Composite Materials: Science and Engineering, International Edition,
Springer, 2012, ISBN: 978-0-387-74364-6.
2 Mallick P.K., Fiber Reinforced Composites: Materials, Manufacturing and Design, CRC press,
New Delhi, 2010, ISBN: 0849342058.
REFERENCES:
1. Mallick, P.K. and Newman, S., (editi Mallick, P.K. and Newman.S, Composite Materials
Technology, Hanser Publishers, 2003.
2. | Madhuijit Mukhopadhyay, “Mechanics of Composite Materials and Structures”, University Press
(India) Pvt. Ltd., Hyderabad, 2004 (Reprinted 2008).
3. | Chung, Deborah D.L., “Composite Materials: Science and Applications”, Ane Books Pvt.
Ltd./Springer, New Delhi, 1st Indian Reprint, 2009.
4. | ASM Handbook — Composites, Vol-21, 2001, ISBN: 978-0-87170-703-1.




Department MECHANICAL ENGINEERING Semester V to Vi
Course Hours/ | Total | Credi Maximum
Code Course Name Week Hour t Marks
L| T|P S C CA | ES | Total
16MEEO4 NON DESTRUCTIVE TESTING 3/01]0 45 3 50 | 50 100

Course Obijective (s):
» To acquire knowledge in different types of Non Destructive Testing methods.
» Tointroduce all types of NDT and their applications in Engineering.

Course Outcomes:
» Remember the principles of various NDT techniques.
» Understand the equipment required for the NDT.
» Analyze the mechanism involved in their NDT techniques.
» Apply the recent trends in NDT.

Unitl |OVERVIEW OF NON DESTRUCTIVE TESTING 9

Introduction to various non-destructive methods, Comparison of Destructive and Non destructive
Tests, Visual Inspection, Optical aids used for visual inspection, Applications.

Physical principles, procedure for Visual or Optical Testing, penetrant testing, Penetrant testing
materials and methods— Emulsification methods, Applications

Unit Il EDDY CURRENT TESTING AND ACOUSTIC EMISSION 9

Principles, Instrumentation for ECT, Absolute, differential probes, Techniques — High sensitivity
techniques, Multi frequency, Phased array ECT, Applications. Principle of AET, Instrumentation,
Applications - testing of metal pressure vessels, Fatigue crack detection.

Unit Il | MAGNETIC PARTICLE TESTING AND THERMOGRAPHY 9

Principle of MPT, procedure used for testing a component, Equipment used for MPT, Magnetization
methods, demagnetization, Applications. Principle of Thermography, Infrared Radiometry, Active
thermography measurements, Applications — Imaging entrapped water under an epoxy coating

UnitIV | ULTRASONIC TESTING 9

Principle, Ultrasonic transducers, Ultrasonic Flaw detection Equipment, Modes of display A- scan, B- Scan,
C- Scan, Applications, Inspection Methods - Normal Incident Pulse-Echo Inspection, Normal Incident
Through- Transmission and Phased Array techniques (PAUT) Testing, Angle Beam Pulse-Echo testing,
TOFD Technique, Applications of Normal Beam Inspection in detecting fatigue cracks, Inclusions, Slag,
Porosity and Intergranular cracks

Unit vV RADIOGRAPHY 9

Principle of Radiography, x-ray and gamma ray sources- safety procedures and standards, Effect of
radiation on Film, Radiographic imaging, Inspection Technigues, Absorption, Scattering-Filters and
screens — Single wall single image, Double wall Penetration, Multiwall Penetration technique, Real
Time Radiography - Case studies on defects in cast, rolled, extruded, welded and heat treated
components.




TEXT BOOK(S):

1. | Baldev Raj, T.Jayakumar, M.Thavasimuthu “Practical Non-Destructive Testing”, Narosa
Publishing House, 2009.

2. | Jayamangal Prasad, C. G. Krishnadas Nair, Non-Destructive Test and Evaluation of Materials”,
Tata McGraw-Hill Education, 2011.

REFERENCES:

1. | Ravi Prakash, “Non-Destructive Testing Techniques”, New Age International Publishers, 1st
revised Edition, 2010.

2. | ASM Metals Handbook,”’Non-Destructive Evaluation and Quality Control”’, American
Society of Metals, Metals Park, Ohio, USA, 2000, Volume-17.

3. | Paul E Mix, “Introduction to Non-destructive testing: a training guide”, Wiley, 2" Edition New
Jersey, 2005

4. | Charles, J. Hellier," Handbook of Nondestructive evaluation”, McGraw Hill, New York 2001




Department MECHANICAL ENGINEERING Semester V to Vi
Course Hours/ | Total | Credi Maximum
Code Course Name Week Hour t Marks

L| T|P S C CA | ES | Total
PRODUCTION PLANNING AND
16MEEOQO5 CONTROL 3/0]0 45 3 50 | 50 100

Course Obijective (s):
» To understand the various components and functions of production planning and control such
as work study, product planning, process planning, production scheduling, inventory control.
» To know the recent trends like manufacturing requirement planning (MRP Il) and enterprise
resource planning (ERP).

Course Outcomes:

At the end of the course the students will be able to:

CO1: Understand the concepts of production planning and control, product analysis and production
systems.

CO2: Become familiar with work study methods.

CO3: Understand the principles of product planning, process planning, production scheduling,
Inventory Control.

CO04: Solve the problems related to inventory, BEP, Machine capacity.

CO5: Know the recent trends like manufacturing requirement Planning (MRP 1) and Enterprise
Resource Planning (ERP).

Unit | INTRODUCTION TO PPC 9

Objectives and benefits of planning and control-Functions of production control - Types of production —
job- batch and continuous-Product development and design-Marketing aspect - Functional aspects-
Operational aspect-Durability and dependability aspect- Aesthetic aspect. Profit consideration-
Standardization, Simplification & Specialization-Break even analysis-Economics of a new design.

Unit Il WORK STUDY 9

Method study, Basic procedure — Selection-Recording of process - Critical analysis, Development -
Implementation - Micro motion and memo motion study - Work measurement - Techniques of work
measurement - Time study — Performance rating — Activity sampling - Production study - Work
sampling - Synthesis from standard data - Predetermined motion time standards.

Unitlll | PRODUCT PLANNING AND PROCESS PLANNING 9

Product planning - Extending the original product information - Value analysis - Problems in lack of product
planning - Process planning and routing-Pre requisite information needed for process planning - Steps in
process planning - Quantity determination in batch production - Machine capacity, Line balancing-Analysis of
process capabilities in a multi-product system.

Unit IV | PRODUCTION SCHEDULING 9

Production Control Systems - Loading and scheduling - Master scheduling - Scheduling rules - Gantt
charts -Perpetual loading - Basic scheduling problems - Line of balance - Flow production scheduling -
Batch production scheduling - Product sequencing - Production control systems - Periodic batch
control - Material requirement planning — Dispatching - Progress reporting and expediting -
Manufacturing lead time - Master production schedule along with lead time and MRP - Techniques for
aligning completion times and due dates.

Unit VvV INVENTORY CONTROL AND RECENT TRENDS IN PPC 9

Inventory control - Purpose of holding stock - Effect of demand on inventories - Ordering procedures.
Two bin system - Periodic review system — Fixed order quantity system - Ordering cycle system -
Determination of economic order quantity and economic lot size - ABC analysis - Recorder procedure -
Elements of JIT - Fundamentals of MRP Il and ERP.




TEXT BOOK(S):

1. | MartandTelsang, “Industrial Engineering and Production Management”, S. Chand, 2nd Edition,
2008.

2. | James B Dilworth, “Operations Management: Design, Planning and Control for
Manufacturing and Services”, McGraw Hill, 1993.

REFERENCES:

1. | Samuel Eilon, “Elements of Production Planning and Control’, Macmillan, 3rd Reprint Edition,
2007.

2. | Elwood S. Buffa and Rakesh K. Sarin, “Modern Production / Operations Management”, John
Wiley and Sons, 8th Edition, 2011.

3. | Jain K. C, Aggarwal L. N., “Production Planning Control and Industrial Management”, 6thEdition,
Khanna Publishers, 2004.

4. | Nair N. G., “Production and Operations Management”, Tata McGraw Hill, 2004.

5. | HajraChoudhury S. K, Nirjhar Roy, HajraChoudhury A. K., “Production Management”, Media
Promoters and Publishers Pvt. Ltd, 1998.




Department MECHANICAL ENGINEERING Semester V to Vi
Course Hours/ | Total | Credi Maximum
Code Course Name Week Hour t Marks
L| T|P S C CA | ES | Total
16MEEOQO6 PROJECT MANAGEMENT 3/01]0 45 3 50 | 50 100

Course Obijective (s):
» To learn the concepts of managing projects.
» To learn roles and responsibilities.
» To learn the methodology.

Course Outcomes:

CO1: To apply project management principles in business situations to optimize resource utilization
and time optimization.

CO2: Optimizing the cost of production and regulating the budget

CO03: Enhanced strategy formulations, Strategy implementations, evaluation procedures, New
Business Models and to utilize resources.

CO4: Better Research Process, Data Preparation, Analysis and Report writing.

COb5: Basic ideas of organization, problem solving and critical thinking abilities to analyze the kinds of

choices available for developing alternative organizational behavior approaches in the
workplace.

Unit | INTRODUCTION TO PROJECT MANAGEMENT 9

Project Management — Definition —Goal - Lifecycles. Project Selection Methods. Project
Portfolio Process — Project Formulation. Project Manager — Roles- Responsibilities and Selection —
Project Teams.

Unit Il PLANNING AND BUDGETING 9

The Planning Process — Work Break down Structure — Role of Multidisciplinary teams. Budget
the Project — Methods. Cost Estimating and Improvement. Budget uncertainty and risk management.

Unit Il | SCHEDULING AND RESOURCE ALLOCATION 9

PERT & CPM Networks - Crashing — Project Uncertainty and Risk Management — Simulation

— Gantt Charts — Expediting a project — Resource loading and leveling. Allocating scarce resources —
Goldratt’s Critical Chain.

Unit IV | CONTROL AND COMPLETION 9

The Plan-Monitor-Control cycle — Data Collecting and reporting — Project Control —
Designing the control system. Project Evaluation, Auditing and Termination.

Unit vV PROJECT ORGANISATION AND CONFLICT MANAGEMENT 9

Formal Organization Structure — Organization Design — Types of project organizations.
Conflict — Origin & Consequences. Managing conflict — Team methods for resolving conflict.




TEXT BOOK(S):

1. | Clifford Gray and Erik Larson, Project Management, Tata McGraw Hill Edition, =~ 2010.

2. | John M. Nicholas, Project Management for Business and Technology - Principles and
Practice, 4th Edition, Pearson Education, 2012.

REFERENCES:

1. | Gido and Clements, Successful Project Management, 5th Edition, Thomson Learning, 2011.

2. | Harvey Maylor, Project Management, 4th Edition, Pearson Education, 2010.




Department MECHANICAL ENGINEERING Semester V to Vi

Course Hours/ | Total | Credi Maximum
Code Course Name Week Hour t Marks
L| T|P S C CA | ES | Total

ADVANCES IN CASTING AND
16MEEO7 WELDING PROCESSES 3,010 45 3 50 | 50 | 100

Course Obijective (s):
» To study the metallurgical concepts and applications of casting and welding process.
» To acquire knowledge in CAD of casting and automation of welding process.

Course Outcomes:

CO1 Analyze the thermal, metallurgical aspects during solidification in casting and welding and their
role on quality of cast or weld objects.

CO2 Design the gating and riser system needed for casting and requirements to achieve defect free
casting.

CO3 Analyze the welding process behavior for common and newer welding techniques

CO4 Understand requirements to achieve sound welded joint while welding different similar and
dissimilar engineering materials.

CO5 Demonstrate recent trends in fusion welding processes.

Unit | CASTING DESIGN AND CASTING METALLURGY 9

Design considerations in casting — Designing for progressive directional solidification -
principles and design of gating and risering - Heat transfer between metal and mould - Solidification of
pure metal and alloys — Alloy Segregation - shrinkage in cast metals

Unit Il RECENT TRENDS IN CASTING AND FOUNDRY LAYOUT 9

Counter gravity low pressure casting, Squeeze casting, pressure die casting and semisolid
processes. Layout of mechanized foundry — material handling in foundry pollution control in foundry —
Degasification of the melt Castability of steel, Cast Iron. Computer aided design of casting — Casting
defects and testing

Unit [l WELDING METALLURGY AND DESIGN 9

Heat transfer and solidification - Heat affected Zone and its characteristics — Weldability of
steels, cast iron, stainless steel, aluminium alloys — Carbon Equivalent of Plain and alloy steels -
Residual stress — Distortion and its control. Pre and post welding heat treatments — weld joint design —
welding defects— Hydrogen embrittlement — Lamellar tearing —Testing of weldments.

Unit IV | RECENT TRENDS IN SOLID STATE WELDING 9

Friction welding, friction stir welding — explosive welding — diffusion bonding — high frequency
induction welding — ultrasonic welding and diffusion processes (process principle, parameters, variants
and applications only)

Unit vV RECENT TRENDS IN FUSION WELDING 9

Electron beam welding — Laser beam welding —Plasma welding — Electro slag welding-
narrow gap, hybrid twin wire active TIG — Tandem MIG- modern brazing and soldering techniques —
induction, dip resistance,— Hot gas, wave and vapour phase soldering. Overview of automation of
welding and under water welding.




TEXT BOOK(S):

1 | Parmer R.S., Welding Engineering and Technology, Khanna Publishers, 2002
2 | Serope Kalpakjain and stevan R. Schmid, Manufacturing engineering and technology,
sixth edition, P & H publishers, 2009

REFERENCES:

1 | ASM Handbook, Vol 15, Casting, 2004

2 | ASM Handbook vol.6, welding Brazing & Soldering, 2003

3 | Srinivasan N.K., Welding Technology, Khanna Tech Publishers, 2002

4 | Jain P.L., Principles of Foundry Technology,Tata McGrawHill Publishers, 2003

5 | Sindo Kou, Welding Metallurgy, 2nd edition, John wiley & sons, 2002

6 | CORNU.J. Advanced welding systems — Volumes I, Il and IlI, JAICO Publishers




Department MECHANICAL ENGINEERING Semester V to VI
Course Hours/ | Total | Credi Maximum
Code Course Name Week Hour t Marks
L| T|P S C CA | ES | Total
16MEEOQO8 ADDITIVE MANUFACTURING 3lolo 45 3 50 | 50 100

Course Objective (s):

» To know the principle methods, areas of usage, possibilities and limitations as well as
environmental effects of the Additive Manufacturing technologies

» To be familiar with the characteristics of the different materials those are used in Additive
Manufacturing.

Course Outcomes:

CO1 Compare different method and discuss the effects of the Additive manufacturing
CO2 Analyze the characteristics of the different materials in Additive Manufacturing.
CO3 Demonstrate liquid and solid based additive manufacturing systems.

CO4 Explain the powder based additive manufacturing system
CO5 Analyze medical and bio medical additive manufacturing systems.

Unit | INTRODUCTION 9

Overview — History — Need-Classification -Additive Manufacturing Technology in product
development-Materials for Additive Manufacturing Technology — Tooling — Applications.

Unit Il CAD AND REVERSE ENGINEERING 9

Basic Concept — Digitization techniques — Model Reconstruction — Data Processing for
Additive Manufacturing Technology: CAD model preparation — Part Orientation and support generation
— Model Slicing —Tool path Generation — Softwares for Additive Manufacturing Technology: MIMICS,
MAGICS.

Unit 11l LIQUID BASED AND SOLID BASED ADDITIVE MANUFACTURING SYSTEMS 9

Classification — Liquid based system — Stereo lithography Apparatus (SLA)- Principle, process,
advantages and applications — Solid based system —Fused Deposition Modeling — Principle, process,
advantages and applications, Laminated Object Manufacturing

UnitlV | POWDER BASED ADDITIVE MANUFACTURING SYSTEMS 9

Selective Laser Sintering — Principles of SLS process — Process, advantages and
applications, Three Dimensional Printing — Principle, process, advantages and applications- Laser
Engineered Net Shaping (LENS), Electron Beam Melting.

Unit vV MEDICAL AND BIO-ADDITIVE MANUFACTURING 9

Customized implants and prosthesis: Design and production. Bio-Additive Manufacturing-
Computer Aided Tissue Engineering (CATE) — Case studies




TEXT BOOK(S):

1 | Chua C.K., Leong K.F., and Lim C.S., “Rapid prototyping: Principles and applications”, Third
Edition, World Scientific Publishers, 2010.

2 | Gebhardt A., “Rapid prototyping”, Hanser Gardener Publications, 2003.

REFERENCES:

1 | Liou L.W. and Liou F.W., “Rapid Prototyping and Engineering applications : A tool box for
prototype development”, CRC Press, 2007.

2 | Kamrani A.K. and Nasr E.A., “Rapid Prototyping: Theory and practice”, Springer, 2006.

3 | Hilton P.D. and Jacobs P.F., “Rapid Tooling: Technologies and Industrial Applications”, CRC
press, 2000.




Department MECHANICAL ENGINEERING Semester V to VIl

Course Hours/ | Total | Credi | Maximum Marks
Code Course Name Week Hour t
LI T|P S C CA | ES | Total
16MEEO09 MAINTENANCE ENGINEERING 3/01]0 45 3 50 | 50 100

Course Obijective (s):
To enable the student to understand the principles, functions and practices adapted in industry for
the successful management of maintenance activities
» To explain the different maintenance categories like Preventive maintenance, condition
monitoring and repair of machine elements
» Toillustrate some of the simple instruments used for condition monitoring in industry

Course Outcomes:

CO1 Understand the principles, functions and practices adapted in industry for the successful
management of maintenance activities

CO2 Describe the basic principles of maintenance planning, objectives and principles of planned
maintenance activity

CO3 Identify the maintenance categories of comparative merits of each category, Preventive
maintenance, maintenance schedules

CO4 Understand the repair methods for beds, slide ways, spindles, gears, lead screws and bearings,
failure analysis

COS5 Indicate repair methods for Material handling equipment, equipment records-Job order systems
Apply the Techniques.

Unit | PRINCIPLES AND PRACTICES OF MAINTENANCE PLANNING 9

Basic Principles of Maintenance Planning — Objectives and Principles of Planned Maintenance Activity —
Importance and Benefits of Sound Maintenance systems — Reliability and Machine Availability — Mean
Time Between Failures, Mean Time to Repair and Mean Waiting Time — Factors of Availability —
Maintenance Organization — Maintenance Economics.

Unit Il MAINTENANCE POLICIES — PREVENTIVE MAINTENANCE 9

Maintenance Categories — Comparative merits of each Category — Preventive Maintenance,
Maintenance Schedules, Repair Cycle — Principles and Methods of Lubrication — Total Productive
maintenance.

Unit Il CONDITION MONITORING 9

Condition Monitoring — Cost Comparison with and without CM — On Load Testing and Off Load Testing —
Methods and Instruments for CM — Temperature Sensitive Tapes — Pistol Thermometers — Wear Debris
Analysis.

UnitlV | REPAIR METHODS FOR BASIC MACHINE ELEMENTS 9

Repair Methods for Beds, Slide Ways, Spindles, Gears, Lead Screws and Bearings — Failure Analysis —
Failures and their Development — Logical Fault Location Methods — Sequential Fault Location.

Unit vV REPAIR METHODS FOR MATERIAL HANDLING EQUIPMENT 9

Repair Methods for Material Handling Equipment — Equipment Records — Job Order Systems — Use of
Computers in Maintenance.




TEXT BOOK(S):

1 Sushil Kumar Srivastava, “Maintenance Engineering Principles, Practices & Management”,
S.Chand and Co Ltd., 1st Edition (reprint), 2012.

5 Venkataraman. K, “Maintancence Engineering and Management”, Prentice Hall of India Private
Limited, 2007.

REFERENCES:

1 | Higgins L.R., “Maintenance Engineering Hand book", McGraw Hill, 8th Edition, 2014.

5 Mishra R.C., Pathak.K, “Maintenance Engineering and Management”, Prentice Hall of India
Private Limited, 2012.

3 Davies, “Handbook of Condition Monitoring — Techniques and Methodology”, Springer Science &
Business Media, 1st Edition, 2012.

4 | Garg H.P., “Industrial Maintenance”, S.Chand & Co., 1st Edition, 2010.

5 Bhattacharya S.N., “Installation, Servicing and Maintenance”, S.Chand and Co., 2nd Edition,
2001.




Department MECHANICAL ENGINEERING Semester V to VI
Course Hours / Total | Credi Maximum
Code Course Name Week Hour t Marks
T|P S C CA | ES | Total
16MEE10 TOTAL PRODUCTIVE
MAINTENANCE 3/010 45 3 50 | 50 | 100

Course Objective (s):
To understand maintenance concepts
To understand the modern practices in maintenance

Course Outcomes:

CO1 Describe modern maintenance concepts and practices

CO2 Apply analytical tools in maintenance management

CO3 Apply Reliability Centered Maintenance for industrial systems

CO4 lllustrate TPM and global trends in maintenance management

CO5 Demonstrate use of simple instruments used for condition monitoring in maintenance

Unit1 | MODERN MAINTENANCE CONCEPTS AND PRACTICES 9

Maintenance definition —Maintenance management — Maintenance Concepts: Objectives, Organization
and Functions of Maintenance, Maintenance strategies, Types of Maintenance — Maintenance systems
— (Planned, Unplanned / Breakdown, Corrective, Opportunistic, Routine, Preventive, Predictive,
Condition based maintenance systems),Maintenance planning and scheduling, Maintenance Logistics,
Human factors in Maintenance and Staffing methods, Maintenance manuals, Maintenance costs

Unit Il | ANALYTICAL TOOLS IN MAINTENANCE MANAGEMENT 9

Failure Data Analysis, MTBF,MTTF, Useful life-Survival curves, Repair time, Breakdown time
distributions- Poisson‘s, Normal, Exponential, Availability, Reliability, Maintainability, Maintainability
prediction — System effectiveness- Overhaul / Repair / Replace maintenance policy, Queuing
applications, simulation, spare parts management, Replacement Decisions: Optimal interval between
preventive replacements, Overall Equipment Effectiveness

Unit Il | RELIABILITY CENTERED MAINTENANCE 9

Reliability Centered Maintenance (RCM), Objectives and function, Steps in RCM implementation, steps
in RCM analysis, System selection, Tero technology — RCM effectiveness indicators, RCM tasks
Proactive Maintenance, Reliability models - System reliability- Series, Parallel and mixed configuration,
System reliability determination; Reliability improvement, Scheduled restoration and scheduled discard,
The P-F interval and P-F curves, linear as non linear PF curves , Default actions, RCM Decision
diagrams.

Unit IV | TPM AND GLOBAL TRENDS 9

Concept of TPM, Characteristics of TPM, Zero breakdown concepts, Zero Defects and TPM, FMECA —
Maintainability prediction— Design for maintainability, Maximizing equipment effectiveness, Autonomous
maintenance program, Five pillars of TPM, TPM Small group activities. Implementing TPM. Philosophy
/ Indications of TPM. TPM Development - Preparation phase, Master Plan, Initiatives, Promotion,
Planning, Organization, Awareness, Training, Establishment of basic policies and goals, TPM
organization, Implementation phase; Consolidation phase. Measuring TPM effectiveness: Measuring
TPM effectiveness Indicators, Plant effectiveness and Measuring; TPM Benefits and Global trend.

UnitV | CONDITION MONITORING IN MAINTENANCE 9

Condition Based Maintenance: Machine signatures, Signature Analysis-MMIS Expert systems,
Temperature noise, and vibration and wear particle analysis, on line and off line techniques. Online
Monitoring Condition Monitoring Techniques, Vibration Monitoring and Signature Analysis. Wear Debris
Monitoring, Maintenance Management Information System, Expert systems, Corrosion Monitoring and
Control, Case Studies in Maintenance, Measurement and benchmarking of performance, MIS for
maintenance




TEXT BOOK(S):

1. | Gopalakrishnan, P. and Banerji, A.K., —Maintenance and Spare Parts Managementll,
Prentice — Hall of India Pvt. Ltd., 2013.

2. | Seiichi Nakajima, —Introduction to TPM|ll, Productivity Press, Chennai, 1998.

REFERENCES:

1. | Goto, F., —Equipment planning for TPM Maintenance Prevention Designll, Productivity
Press, 2007.

2. | Shirose, K., —Total Productive Maintenance for Workshop Leadersll, Productivity Press,
1992.

3. | David J. Sumanth, —Total Productivity Management : A Systematic and Quantitative
Approach to Compete in Quality, Price and Timell, Productivity Press, 1997

4. | Shirose, K., “TPM for Operators”, Productivity Press, 1996

Kelly, A.., “Maintenance Planning and Control”, Butterworth, London, 1991.




Department MECHANICAL ENGINEERING Semester V to Vi
Course Hours/ | Total | Credi Maximum
Code Course Name Week Hour t Marks

L| T|P S C CA | ES | Total
16MEE11 INDUSTRY TRIBOLOGY 3/0]0 45 3 50 | 50 100

Course Obijective (s):

» To understand the various modes of wear: adhesive, delamination, fretting, abrasive, erosive,
corrosive, oxidational (mild and severe), melt, and the wear-mechanism maps.

» To study about surface topography, physico-chemical aspects of solid surfaces, and surface
interactions.

» To analyze the mechanics of solid elastic and elastoplastic contacts.

» To recognize the laws of friction, mechanisms of friction, friction sp-ace, stick slip, and surface
temperature.

» To identify types of lubrication: boundary, solid-film, hydrodynamic, and hydrostatic lubrication.

» To explore the design of tribological surfaces and how to troubleshoot tribology problems.

Course Outcomes:

CO1. Describe surface topography, physico-chemical aspects of solid surfaces, and surface
interactions.

CO2. Analyze the mechanics of solid elastic and elastoplastic contacts.

COa3. Identify types of lubrication: boundary, solid-film, hydrodynamic, and hydrostatic lubrication.
CO4. Examine applications/case studies: sliding contacts, rolling contacts, bearing design, coating
selection, and lubrication.

CO5. Explore the design of tribological surfaces and how to troubleshoot tribology problems

Unit | SURFACES AND FRICTION 9

Topography of engineering surfaces- Contact between surfaces - Sources of sliding friction —
Adhesion- Ploughing- Energy dissipation mechanisms friction characteristics of metals - Friction of
non-metals. Friction of lamellar solids - friction of Ceramic materials and polymers - Rolling friction -
Source of rolling friction — Stick slip motion - Sources of measurement of friction

Unit I WEAR 9

Types of wear - Simple theory of Sliding Wear Mechanism of sliding wear of metals - Abrasive wear —
Materials for Adhesive and Abrasive wear situations - Corrosive wear - Surface Fatigue wear situations -
Brittle Fracture - wear - Wear of Ceramics and Polymers - Wear Measurements.

Unitlll | LUBRICANTS AND LUBRICATION TYPES 9

Types and properties of Lubricants - Testing methods - Hydrodynamic Lubrication — Elasto-hydrodynamic
lubrication- Boundary Lubrication - Solid Lubrication- Hydrostatic Lubrication.

Unit IV | FILM LUBRICATION THEORY 9

Fluid film in simple shear - Viscous flow between very close parallel plates - Shear stress variation -
Reynolds equation for film Lubrication - High speed unloaded journal bearings - Loaded journal
bearings — Reaction torque on the bearings - Virtual Co-efficient of friction - The Sommerfield diagram.

Unit vV SURFACE ENGINEERING AND MATERIALS FOR BEARINGS 9

Surface modifications - Transformation Hardening, surface fusion - Thermo chemical processes —
Surface coatings - Plating and anodizing - Fusion Processes — Vapour Phase processes - Materials
for rolling Element bearings - Materials for fluid film bearings - Materials for marginally lubricated and
dry bearings.




TEXT BOOK(S):

1. | Williams.J.A, “Engineering Tribology”, Cambridge University Press, 2012

3. | A.Harnoy, “Bearing Design in Machinery”, Marcel Dekker Inc., New York, 2003.

REFERENCES:

Majumdar, “Introduction of Tribology and bearings”, A.H. Wheeler Co, 2010.

Dudley D. Fuller, “Theory and practice of Lubrication for Engineers”, John Wiley and Sons, 1984.

Cameron A., “Basic Lubrication Theory”, Wiley Eastern Ltd, 1987.

BharathBhushan& Gupta B.K., “Hand book of Tribology”, McGraw Hill Inc., 1997.

gin| W NP

M.M.Khonsari&E.R.Booser, “Applied Tribology”, John Willey & Sons, New York, 2001
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