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Department of Automobile Engineering

Curriculum for Automobile Engineering from Semester [ to VIII

REGULATION 2014-R (Batch 2015 Onwards)

SEMESTER I
Cg:;ie Course Title };IJOT-;/\Te;k Credits | Marks
THEORY
140AU0101 | Communication Skills - 0 (O 1 [ 3 100
140AU0102 | Engineering Mathematics — | 3 ) L. |4 4 100
140AU0103 | Applied Physics 200 1| & 3 100
140AU0104 | Applied Chemistry 2 1D 3 100
140AUQ0105 | Introduction to Engineering 2 10| 2 3 100
140AU0106 | Engineering Graphics 1 {30 4 100
PRACTICAL
140AU0107 | Engineering Practices Laboratory A I8 S 1 100
140AU0108 | Physics and Chemistry Laboratory A I | 100
PROFESSIONAL SKILL COURSE
140AU0109 | Promotion of Students® Wellness 0 2 1 100
TOTAL | 12 10 23 900
SEMESTER II
S Course Title Hours Veck Credits | Marks
Code L[ T|P
THEORY
140AU0201 | Communication Skills — I1 2 | 0| 2 3 100
140AU0202 | Engineering Mathematics — I1 3 {110 4 100
140AU0203 | Material Science 2 |G| 2 3 100
140AU0204 | Engineering Mechanics 31110 4 100
140AU0205 | Engineering Metrology and Measurements 2 10| 2 3 100
140AU0206 | Manufacturing Processes - 1 3 (110 4 100
PRACTICAL
140AU0207 | Manufacturing Process Laboratory- 1 g (0| 2 1 100
L40AU0208 E ;)S;?;J;LSI};Aided Drafting and Modelling olol 2 | 100
PROFESSIONAL SKILL COURSE
140AU0209 | Sports For Wellness 010] 2 1 100
TOTAL | 15 | 3 | 12 24 900
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SEMESTER Il

Course

Hours/Weelk

Credits |

Code Course Title T ‘ T | | Marks

THEORY J

140AU0301 | Engineering Mathematics — ITI 4 10| 0 4 100

140AU0302 | Engineering Thermodynamics 4 1010 - 100

140AU0303 | Manufacturing Processes - 11 4 10| 0 - 100

140AU0504 | Fluid Mechanics and Machinery 4 100 -t 100

140AU0505 | I C Engines 2 10| 2 3 100

140AU0306 | Automotive Electrical and Electronics- | 2 11| % 3 | 100

PRACTICAL

140AU0307 | Manufacturing Processes Laboratory - 11 0|0 4 2 100

140AU0308 | Fluid Mechanics and Machinery Laboratory 0101 4 2 100

PROFESSIONAL SKILL COURSE

140AU0309 | Personal Effectiveness 0|01} 2 1 100

ONE CREDIT COURSE 0 0] 2 I 100
TOTAL | 20 | 1 | 14 28 1000

SEMESTER IV
Conrse Course Title Hours/Veek Credits | Marks
Code L ‘ T I P

THEORY

140AU0401 | Numerical Methods 21210 B 100

140AU0402 | Strength of Materials 4 10| 0 - 100

140AU0403 | Engineering Metallurgy 3 '01 0 3 100

140AU0404 | Kinematics of Machines a |0y 2 4 100

140AU0405 | Automotive Fuels and Lubricants 2 |0 2 3 100

140AU0406 | Automotive Chassis 31010 3 100

PRACTICAL

140AU0407 | Strength of Materials and Metallurgy Laboratory 010 2 100

140AU0408 | Engine Performance and Emission Testing Lab 0] 0] 4 2 100

PROFESSIONAL SKILL COURSE

140AU0409 | Ethical and Moral Responsibility 010 2 | 1 100

ONE CREDIT COURSE olo|2]| 1 100
TOTAL | 17 | 2 | 16 27 1000
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SEMESTER V

{ourse Course Title D Credits | Marks
Code oA
THEORY
140AU0501 | Heat and Mass Transfer 4 10 0 4 100
140AU0502 | Design of Machine Elements 4 10| 0 4 100
140AU0503 | Mechanics of Road Vehicles 3 | a2 4 100
140AU0504 | Automotive Transmission 5 | @ @ 3 100
140AU0505 | Automotive Electrical and Electronics - 11 il o O 3 100
XXX Professional Elective — | 37010 3 100
PRACTICAL
140AU0507 | Heat Power Laboratory 0|0/ 4 2 100
140AU0508 | Computer Aided Machine Drawing Laboratory 00| 4 2 100
PROFESSIONAL SKILL COURSE
140AU0509 | Teamness and Inter-Personal Skills 0|2 1 100
ONE CREDIT COURSE 0 [0 | 2 1 100
TOTAL | 19 | 0 | 16 27 1000
SEMESTER VI
Cé):)lgze Course Title Iioulr;/:\’\"e;:)k Credits | Marks
% THEORY
% 140AU0601 | Finite Element Analysis 4 (0] 0 4 100
| 140AU0602 | Design of IC Engine Components 4 101 0 4 100
140AU0603 | Vehicle Dynamics 4 10| 0 4 100
140AU0604 | Automotive Embedded Systems 31010 3 100
140AU0605 | Environmental studies 3701 0 3 100
XXX Professional Elective — IT 31010 3 100
PRACTICAL
140AU0607 | Simulation and Analysis Laboratory 00| 4 2 100
140AU0608 | Automotive Embedded Systems Laboratory 00| 4 2 100
PROFESSIONAL SKILL COURSE
140AU0609 | Campus to Corporate 0 (0] 2 1 100
ONE CREDIT COURSE 0 2 1 100
TOTAL | 21 12 27 1000
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SEMESTER VII

Cg::g:e Course Title | I:‘ourflf\’\;e;k Credits | Marks
THEORY
140AU0701 | Design of Automotive Chassis Components 4 100 41100
140AU0702 | Automotive Pollution Control 31010 3 | 100
XXX Professional Elective — 111 3000 3 100
XXX Open Elective — 1 31010 3 100
PRACTICAL
140AU0707 | Vehicle Maintenance Laboratory 0101 4 2 100
140AU0708 i/;(];c(l)fi’l;trg%;nd Analysis of Automotive Subsystems 0o lol a 5 100
140AU0709 | Innovative and Creative Project 0| 0| 8 4 100
TOTAL | 13 | 0 | 16 21 700
SEMESTER VIII
Cé);[;ze Course Title iour;/\Te;k Credits | Marks
THEORY
XXX Professional Elective -1V 3 10| 0 3 100
XXX Professional Elective -V 31010 3 100
XXX Professional Elective -VI 3100 3 100
PRACTICAL
140AU0809 | Project 20 10 200
TOTAL | 9 20 19 500
SUMMARY
Core Curriculum Credits 186
Professional Skills Credits 6
One credit courses credits 4
Total No. of Credits 196
1 Core Curriculum Courses 59
Professional Skills Courses 6
One Credit Courses -+
Total No. of Courses 69
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B.E. Automobile Engineering

- List of Electives

(Applicable for the students admitted from 2015 onwards)

Course P
Code Course Title Week Credits | Marks
L|T]|[P
Design Stream
140AU9111 | IC Engines for Special Applications 31010 3 100
140AU9112 | Automotive Aerodynamics 3 010 3 100
140A1U9113 | Noise, Vibration and Harshness 3 0|0 3 100
140AU9114 | Vehicle Safety and Comfort Systems 3 (@ |0 3 100
140AU9115 | Supercharging and Scavenging 3 | 09 3 100
140AU9116 | Gas Dynamics and Jet Propulsion 3 1.0 |0 3 100
140AU9117 | Computational Fluid Dynamics g | 0|0 3 100
140AU9118 | Design for Manufacture, Assembly and Environment | 3 | 0 | 0 3 100
140AU9119 | Product Design and Development . 0|0 3 100
140AU9120 | Failure Analysis and Design 3 1@ @ 3 100
140AU9121 | Mechanical System Design A | 3 100
140AU9122 | Advanced Theory of IC Engines 3100 3 100
140AU9123 | Advanced Vehicle Systems 3|0 |0 3 100
140AU9124 | Electric, Hybrid and Fuel Cell Vehicles 31010 3 100
140AU9125 | Off Road vehicles g | B D 3 100
140AU9126 | Vehicle Control Systems 3 3 100
140AU9127 | Hydraulic and Pneumatic Systems 31010 3 100
140AU9154 | Optimization Techniques 31010 3 100
140AU9155 | Product Innovation through TRIZ 31010 3 100
140AU9156 | C Programing 31010 3 100
Manufacturing Stream
140AU9128 | Computer Integrated Manufacturing 31010 3 100
140AU9129 | Non-destructive Testing Methods 310100 3 100
140AU9130 | Composite Materials 31010 3 100
140AU9131 | Lean Manufacturing 30010 3 100
140AU9132 | Unconventional Machining Processes 31010 3 100
140AU9133 | Industrial Robotics and Automation 31010 3 100
140AU9134 | Rapid Prototyping and Tooling 31010 3 100
140AU9135 | Plant Layout and Material Handling 31010 3 100
140AU9136 | Micro Manufacturing 30010 3 100
140AU9137 | Process Planning and Cost Estimation 3|06 |0 3 100
140AU9138 | Reliability and Maintenance Engineering 31010 3 100
140AU9139 | Production Planning and Control 31010 3 100
140AU9140 | Total Productive Maintenance 3 010 3 100
140AU9157 | Engineering Economics and Cost Analysis 3 010 3 100
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Hours/
Cg:;ze Course Title Week Credits | Marks
L|T]|P

Service stream
140AU9141 | Vehicle Body Engineering 31010 3 100
140AU9142 | Transport Management 31010 3 100
140AU9143 | Automotive Instrumentation and control 310100 3 100
140AU9145 | Marketing Management 31010 3 100
140AU9146 | Refrigeration and Air-Conditioning 31010 3 100
140AU9147 | Vehicle Maintenance 3 0110 3 100

Open Electives
1410E0901 | Green Vehicle Technology 3|00 3 100
1410E0902 | Operations Research 3 0 0 100
1410E0903 | Two and Three Wheelers 0 0 3 100

\SJQSa ﬁ«(f

¢ BoS Chairman

o




SEMESTER I

Course Title : COMMUNICATION SKILLS —1

Course Code: 140AU0101 : -
ourse Code U (Common to Automobile and Mechanical)

Core / Elective: Core L:T:P:C|2:0:22:3

Type :Theory Total Contact hours: 60 Hours

Course Objectives

The course is intended to:

1. Recognize and use a wide range of vocabulary

2. Compose paragraphs, essays and write for academic and business purposes
3. Organize and articulate ideas logically, lucidly and persuasively

4. Use various techniques to read, comprehend, appreciate and interpret content

Course Content

UNIT I FUNCTIONAL GRAMMAR AND VOCABULARY 616

Importance of learning a Language Need for a right attitude Nominal word group adjectival
word group verbal word group complementation concord pronoun noun agreement subject
verb agreement appropriate verb (tense and voice) vocabulary roots affixation and
compounding collocation hyponym mnemonics homophones and homographs idioms and
phrases condensing one word substitution

UNIT II LISTENING 6+6

Listening to informal conversations and participating situation based dialogues
conversations Understanding the structure of conversations tone intonation sounds
Listening to a telephone conversation video conferencing model interviews lectures
dialogues film clippings with questions Listening for making inferences for main points and
sub-points for note taking Listening for specific details and information themes and facts.

UNIT III SPEAKING 6+06

Elements of effective speech exchange of basic personal information, narration talk on
general topics describing events and people Process description, Extempore Group
Discussion debate marketing a product or service. Mock interview Just Minute talk pep talk
small talk.

UNIT IV READING ' 6+6

Elements of effective reading skimming, scanning, intensive and extensive reading
dictionary usage extract specific information identify main and subordinate ideas summarize,
précis writing, paraphrase comprehension making inferences reading critically determining
fact versus opinion spoken interaction understand the description of events, feelings and
wishes in personal letters understand familiar context specific names, words and sentences,
for example on notices, posters and catalogues.
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UNIT V WRITING 6+6

Rules and conventions relating sentences, prewriting- paragraphs, essays cohesive devices
and discourse markers thesis statement punctuation and proof reading Clarity and
conciseness summarizing report writing, transcoding information business writing letters
quotation seeking, order placing, complaint letter, cover letter, resume and email writing.

Course Qutcomes

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

COl. Recognize and use a wide range of vocabulary in speaking and writing

CO2. Compose paragraphs, essays and write for academic and business purposes with
coherence and accuracy

CO3. Organize and articulate ideas logically, lucidly and persuasively within a given
time frame

CO4. Use various techniques to read, comprehend, appreciate and interpret content
effectively

Text Books

1. M. Ashraf Rizvi, Effective Technical Communication, McGraw Hill Education Pvt.
Ltd., New Delhi 2005.

References

1. Halliday M.A K., Introduction to Functional Grammar, Routledge, London 2014

2. Stuart Redman, English Vocabulary in Use - Pre-intermediate and Intermediate,

Sccond Edition, Cambridge University Press, U.K. 2003

Suzanne W. Woodward, Fun With Grammar, Prentice Hall, New Jersey 1997

4. Essentials of Effective Public Speaking, Research and Education Association, New

Jersey, 2004

Clare West, Reading Techniques, Cambridge University Press, Cambridge, 2010

6. Julie Robitaille and Robert Connelly, Writer's Resources, Second Edition, Thomson
Wadsworth, USA 2007.

(95 ]

o

Web references

o www.cambridgeenglish.org/exams/business.../business-preliminary/
e http://www.pearsonlongman.com/intelligent business/bec_tests/preliminary.html
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Course Title : ENGINEERING MATHEMATICS -1

C Code: 140AU0102 . .
s (Common to Automobile and Mechanical)

Core / Elective: Core ' L:T:P:C (3 1:0:4

Type :Theory Total Contact hours: 60 Hours

Course Objectives

The course is intended to:

1. Calculate Eigen values and Eigen vectors

2. Apply the concepts of differentiation to curvatures

3. Identify the extreme values for two variable functions
4. Apply multiple integrals to find area and volume
5

. Formulate simple problems of engineering dynamics

Course Content

UNITI MATRICES 9+3
Solution of system of equations-Eigen values and Eigenvectors of a real matrix —
Characteristic equation — Properties of cigenvalues and cigenvectors — Cayley-Hamilton
Theorem — Diagonalization of matrices by orthogonal transformation-Reduction of a
quadratic form to canonical form by orthogonal transformation.

UNITII DIFFERENTIAL CALCULUS 9+3
Curvature — Cartesian and polar coordinates — Radius and Centre of curvature-Circle of
curvature — Involutes andEvolutes — Envelopes.

UNIT III FUNCTIONS OF SEVERAL VARIABLES 9+3
Partial derivatives — Homogeneous functions and Euler’s theorem —Total derivative —Change
of variables — Jacobians —Partial differentiation of implicit functions — Taylor’s series for
functions of two variables -Maxima and minima of functions of two variables — Lagrange’s
method of undetermined multipliers.

UNITIV MULTIPLE INTEGRALS : 9+3
Double integration-Cartesian and polar coordinates-Change of order of integration-
Transformation from Cartesian to polar, spherical and cylindrical coordinates-Triple
integration in Cartesian Coordinates-Applications: Evaluating area and volume using
multiple integrals.

UNITV ORDINARY DIFFERENTIAL EQUATIONS OF FIRST ORDER 9+3
Formation of ordinary differential equation-Solution of differential equations of first order
and first degree: homogeneous form, linear form and exact differential equations -
Applications to engineering problems related to resisted motion.

s,
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Course Qutcomes

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

CO1 Calculate Eigen values and Eigen vectors for a given real matrix

CO2 Apply the concepts of differentiation to curvatures

CO3 Identify the extreme values for two variable functions

CO4 Apply multiple integrals to find area and volume

CO5 Formulate simple problems of engineering dynamics as first order ordinary

differential equations and state the underlying assumptions

Text Books

L.

Ray Wylie C and Louis C Barret , “Advanced Engineering Mathematics”, 6th Edition
McGraw-Hill, 2003

Erwin Kreyszig, “Advanced Engineering Mathematics”, 8th Edition, Wiley India,
2007.

References

i

Peter V. O'Neil, Advanced engineering mathematics, 6thEdition, Thomson Nelson,
Toronto, 2007,

K.A. Stroud and Dexter J. Booth Advanced Engineering Mathematics, 5thEdition,
Palgrave, Macmillan,2011.

Web Reference

o http://nptel.ac.in/video.php?subiectld=122107036
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Course Title : APPLIED PHYSICS

Course Code: 140AU0103 : .
R = (Common to Automobile and Mechanical)

Core / Elective: Core LT P C 2112023

Type :Theory Total Contact hours: 45 Hours

Course Objectives

The course is intended to: 1
1. Calculate the values of elastic and frictional properties of materials |

Compute the amount of heat transfer by conduction and radiation in materials

Apply the knowledge of ultra-Sonic’s to inspect the quality of materials

Use the different types of pumps and gauges b

Apply lasers in various industrial applications

DR

Course Content

UNIT I PROPERTIES OF MATTER 6+3

Elasticity: Hooke’s law , Elastic modulii Poisson’s ratio relation between them Factors

affecting elasticity Expression for bending moment, I-shaped girders determination of |
Young’s modulus by cantilever depression method Static Tension Expression for couple per ;
unit twist Torsional oscillation. Friction: Static friction, laws of friction, sliding friction,

angle of friction, cone of friction.

UNIT II TRANSMISSION OF HEAT 6+3
Conduction Co-efficient of the thermal conductivity Cylindrical flow of heat determination

of thermal conductivity of bad conductor Lee’s disc method. Experimental determination of
Specific heat of liquid, variation of specific heat and atomic heat with temperature. Radiation
Black body Wein’s Law Rayleigh Jeans Law Stefan’s law Experimental Determination of
Stefan’s constant Mathematical derivation of Stephan’s law Solar constant Solar Spectrum. -

UNIT 1 ULTRASONICS AND NDT 6+3
Properties of Ulfrasonic waves, Production of ultrasonics by magnetostriciton

and piezoelectric methods Detection of ultrasonics: Kundt’s tube, Thermal method, acoustic
grating Cavitation -Industrial applications: ultrasonic cleaning, welding and cutting. Non
Destructive Testing: Principle of Ultrasonic testing ultrasonic transducer  Couplant
Inspection technigues: Liquid Penetrant Method, Radiographic testing, Ultrasonic flaw
detector: Pulse echo system, transmission, A, B & C scan displays. Inspection standards.

UNIT IV VACUUM SCIENCE AND TECHNOLOGY 6+3
Introduction concepts of vacuum throughput, pumping speed, effective pumping speed and

conductance. Types of pumps working principle and construction of rotary pump, diffusion
pump, turbo molecular pump. Operation of pressure gauges pressure range, measurement of
vacuum using Pirani and Penning gauges, merits and limitations. Working of a vacuum

/%3{)2%’&,“ }ﬂaQ QL
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UNIT V LASER PHYSICS AND APPLICATIONS 6+ 3

Laser principles: Stimulated and spontaneous emissions of radiations Population inversion
and pumping methods Properties of lasers Nd: YAG laser and CO; molecular laser
Applications of Lasers: welding, brazing, drilling, cutting and heat treatment of materials.

Course Qutcomes

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

COl.Calculate the values of elastic and frictional properties of materials

CO2.Compute the amount of heat transfer by conduction and radiation in
materials

CO3. Apply the knowledge of ultra-Sonic’s to mspect the quality of materials
through NDT

CO4.Use the different types of pumps and gauges

CO5. Apply lasers in various industrial applications

Text Books

1. D. S. Mathur, “Elements of Properties of Matter” S. Chand & Company Ltd., New
Delhi, 2012

2, BrijLal and Dr. N. Subrahmanyam, “Heat and Thermodynamics”, S. Chand &
Company Ltd., New Delhi, 1997.

References

1. David Halliday, Robert Resnick, Jearl Walker, Fundamentals of Physics Extended,
Ninth Edition, Wiley India.

2. R.K. Gaur, S.L. Gupta, Engineering Physics, DhanpatRai, 2013

Jayakumar S, “Engineering Physics”, R K Publishers, Coimbatore, 2007.

4. Murugeshan, R., “Properties of Matter & Acoustics” S. Chand & Company Ltd., New
Delhi, 2012

5. Rajendran, “Engineering Physics”, Tata McGraw Hill Publishing Company limited.
New Delhi, 2009,

6. Rao V'V, Ghosh T. B. and Chopra K L, “Vacuum Science and Technology”, Allied
Publishers Limited, New Delhi, 1998

7. TarasovL,”Laser Physics and Applications”, Mir Publications.

(US]

Web References

e http://nptel.ac.in/courses/115106061/
e  www.apsu.edu

e www.physicsclassroom.com

e  www.study.com

e  www.physics.org
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Course Title : APPLIED CHEMISTRY

Course Code: 140AU0104 .
- (Common to Automobile and Mechanical)

Core / Elective: Core L:T:P:C€ | 2:1:0:3

Type :Theory ' Total Contact hours: 45 Hours

Course Objectives

The course is intended to:
1. Explain the chemistry of water and specify the water treatment processes.

2. Select batteries based on the life cycle, working principle and their applications

3. Determine the rate of corrosion of a given metal in a given environment and Identify
appropriate control techniques to avoid corrosion.

4. Select a polymeric material for a specific engineering application and decide the
handling, disposal methods and identify substitute bio-degradable polymeric materials
for conventional polymeric materials

5. Describe the efficiency of fuels in different state based on its composition and
calorific value

6. Identify appropriate lubricant for different engineering applications

7. Explain the significance of adsorption in catalytic phenomena and pollution
abatement

Course Content

UNITI WATER AND IT’S TREATMENT 6+3

Introduction, Hardness, Degree of hardness, Determination of hardness by Complexometric
method (EDTA method), Municipal Water Supply, Requisites of drinking water, water
quality standards- BIS, WHO, purification process. Water for steam making: Sludge and
scale formation, caustic embrittlement and boiler corrosion. Methods of Boiler Water
Treatment: Internal and external conditioning - Demineralization. Industrial wastewater and
sewage treatment. Desalination -reverse osmosis.

UNIT IT ELECTROCHEMISTRY AND BATTERIES 6+3

Concept of Electro Chemistry, Electrochemical cells reversible and irreversible cells. EMF
Single electrode potential Electrochemical series, Application of Nemst equation in
electrochemical analysis - Galvanic Cells, Concentration Cells, Types of Electrodes-
Reference Electrode (SCE), Ion Selective Electrodes (Glass Electrode), Electrochemical
methods of analysis - Potentiometric titrations, conductometric titrations, pH metric titrations.

Batteries: Types Dry cell, Lead-Acid, Ni-Cd, Lithium ion construction, working and
application. Fuel cells construction and working of hydrogen oxygen fuel cell, application.

BoS Chairma
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UNIT 111 CORROSION AND CONTROL 6+3

Chemical Corrosion Pilling-Bed worth rule Electrochemical corrosion different types
galvanic corrosion, differential aeration corrosion, Galvanic series, factors influencing
corrosion. Mass loss method of corrosion testing, units to express corrosion rate.

Corrosion control sacrificial anode and impressed cathodic current methods corrosion
inhibitors protective coating galvanizing and tinning electroplating and electroless Nickel-
plating. Paint and its constituents, Special paints fluorescent paint, high temperature paints,
fire retardant paints constituents and functions.

UNIT IV POLYMER CHEMISTRY AND SURFACE CHEMISTRY 6+3

Classification of polymers, Polymerization types Addition, condensation and
copolymerization, Properties of polymers: Molecular weight, Tg, Tactility, polydispersity
index. Compounding of plastics, Commodity plastics PVC, PE, and PET. Engineering
plastics Preparation, properties and uses of PC, Teflon, Nylon. Recycling of plastics,
biopolymers.

Surface Chemistry: Adsorption types, application of adsorption technology in industries
activated carbon its applications in water purification and air purification, Catalysis types,
application of catalytic convertors in IC engine emission control.

UNIT V FUELS AND LUBRICANTS 6+3

Calorific value Coal proximate and ultimate analysis (method only), metallurgical coke
manufacture by Otto Hoffimann method Fractional distillation of petroleum knocking octane
number and cetane number. Gaseous fuels CNG and LPG composition, properties and uses.
Lubricants types, mechanism of lubrication, liquid lubricants properties and impact on
lubrication viscosity, viscosity index, flash and fire points, cloud and pour points, oiliness,
aniline point, solid lubricants graphite and molybdenum sulphide structure properties and
uses. Greases types, composition and uses.

Course Qutcomes

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

COl. Explain the chemistry of water and specify the water treatment processes.

CO2. BSelect batteries based on the life cycle, working principle and their
applications

CO3. Determine the rate of corrosion of a given metal in a given environment and
Identify appropriate control techniques to avoid corrosion.

CO4. Select a polymeric material for a specific engineering application and decide
the handling, disposal methods and identify substitute bio-degradable
polymeric materials for conventional polymeric materials

CO5.  Describe the efficiency of fuels in different state based on its composition and

calorific value
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Text Books
1.

CO6. Identify appropriate lubricant for different engineering applications
CO7. Explain the significance of adsorption'in catalytic phenomena and pollution

abatement

P.C.Jain and Monica Jain, “Engineering Chemistry”, 16th Ed., DhanpatRai Pub, Co.,
New Delhi (2004).

| 2. S.S.Dara “A text book of Engineering Chemistry” S.Chand & Co.Ltd., New Delhi
| (2006). ;
References
3. L. Brown and T. Holme, Chemistry for Engineering Students, 3rd edition, Cengage
Learning (2010).
4, P.W. Atkins and de Paula Julio, “Physical Chemistry”, Oxford University Press, 9th
Ed. (Indian Student Edition) (2011).
5. S. Chawla, A Text Book ofEngineering Chemistry, Dhanpat Rai Publishing
Company, New Delhi (2013).
6. O.G. Palanna, Engineering Chemistry, Fourth Reprint. Tata McGraw Hill Education
Pvt. Ltd. New Delhi (2009).
7. Wiley Engineering Chemistry, Second Edition, Wiley India Pvt. Ltd. New Delhi
(2011).
8. V.R.Gowariker, N.V.Viswanathan and JayadevSreedhar, “Polymer Science”, New I

Age International P (Ltd.,), Chennai (2006).

Web References

e

http://nptel.ac.in/courses/122101001/downloads/lec-23.pdf
http://nptel.ac.in/courses/122101001/downloads/lec-25.pdf
http://nptel.ac.in/courses/104105039/
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Course Title : INTRODUCTION TO ENGINEERING

Cour : 140AU0105 ; :
ourse Code: 140AU (Common to Automobile and Mechanical)

Core / Elective: Core L:T:P: €| 2:0:22:3

Type :Theory Total Contact hours: 60 Hours

Course Objectives

The course is intended to:

1. Explain the outcome based curriculum, structure of the courses, learning and
assessment methodologies.

2. Explain the lab facilities and learning resources available in the institution and how

they can utilize them effectively.

List the products that are used in day-to-day life of students and family.

Explain how these products work/function.

Explain the different engineering disciplines used in this product.

Observe every product with an engineering perspective.

OV B

Course Content

UNIT I ENGINEERING EDUCATION 6 +6

Expectations and Aspirations of engineering students, Graduate Engineering Attributes,
Outcome based Engineering Curriculum, Engineering Skills — Technical and Professional.
Courses, course map, Concepts and Theories of Learning — Higher Order Thinking Skills,
Multiple Intelligences, learning styles inventory, teaching/learning process and
methodologies ( Lectures, tutorials, activities, lab/workshop exercises, factory visits,
intmnéhips, projects, alignment to co-curricular activities and hobby projects) Rubrics,
Assessment.

UNIT II LEARNING RESOURCE MANAGEMENT 6 +6

Awareness and effective use of resources for learning:- library resources, professional
societies, centres of excellences, and value-added divisions, Code of conduct for resource
utilization.

UNIT II1 SCIENCE AND ENGINEERING IN PRODUCTS 6 +6

Products used in day-to-day life, functions, science and engineering principles applied in the
products disciplines, Working of the product, individual parts of the product, Scientific /
Engineering principle. + Demonstration with Refrigerator, Wet Grinder, Laptop, Motorbike.
Activity to explore working of products used in day to day life.

BoS Chairman
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UNIT IV MULTI-DISCIPLINARY ENGINEERING 6 +6

iMechanical Engineering: Introduction to manufacturing methods, materials, relative motion
between parts (Linear and Circular) Fastening methods

Electrical and Electronics Engineering: Electricity system used for domestic and industrial
purpose (AC vs DC, AC signal, Single-phase, Three-phase, prime movers(motors) m
products used in day to day life, DC, Electrical components: resistor, capacitor, and inductor,
Electronic components: diode, and transistor. IC and PCB.

Computer science Engineering: Processor board, Computer peripherals, Operating system.

UNIT V PRODUCT APPRECIATION 6+6

Essential needs in day-to-day life, Connections between the needs and the products, Product
appreciation with engineering perspective.

Course Qutcomes

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

CO1 Explain the outcome based curriculum, structure of the courses, learning and
assessment methodologies.

CO2 Explain the lab facilities and learning resources available in the institution and
how they can utilize them effectively.

CO3 List the products that are used in day-to-day life of students and family.

CO4 Explain how these products work/function.

COS5 Explain the different engineering disciplines used in this product.

COG6 Observe every product with an engineering perspective.

References

J—

C. David, “How it works: Printing and Processes”, LadyBird books publication

2. S. Peter, “How it works: Rockets and Space craft”, LadyBird books publication

3. Granada, “ How things worlk”, Granada, 1978.

4, J.L. Adams, “Flying Buttresses, Entropy, and O-Rings: The World of an Engineer”.
5

J. E. Gordon, “The New Science of Strong Materials or Why You Don't Fall through
the Floor™.

6. R.P. Feynman,” Six Easy Pieces: Essentials of Physics Explained by Its Most Brilliant
Teacher*, 2011

Web References

o hitps://en.wikibooks.org/wiki/General Engineering Introduction/Engineering_Science
e http://science. howstuffworks.com/engineering-channel.htm
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Course Title : ENGINEERING GRAPHICS

C Code: 140AU01 : ;
- 4 (Common to Automobile and Mechanical)

Core / Elective: Core LT :Pe@ 1 1:3:0:4

Type : Practical Total Contact hours: 60 Hours

Course Objectives

The course is intended to:

1. Sketch different engineering curves and explain its application.
2. Prepare orthographic and isometric drawings of simple solids
3. Prepare development of lateral surfaces of simple objects.

4. Prepare perspective drawings of regular solids

UNITI CURVES USED IN ENGINEERING PRACTICES 3+9
Importance of graphics in engineering applications —BIS conventions and specifications —

Size, layout and folding of drawing sheets — Lettering and dimensioning- Methods of
Dimensioning. Conics — Construction of ellipse, Parabola and hyperbola by eccentricity
method —Construction of cycloid and involutes of square and circle — Drawing of tangents
and normal to the above curves. Mathematical representation of these curves and their
applications.

UNIT IT ORTHOGRAPHIC AND ISOMETRIC PROJECTION 3+9
Representation of Three Dimensional objects — General principles of orthographic projection
— Need for importance of multiple views and their placement — First angle projection — layout
of views — Developing visualization skills through free hand sketching of multiple views
from pictorial views of objects. Orthographic projection of solids — Practices on three view
projection of solids. Isometric Projection of solids — practices on simple solids.

UNIT III PROJECTION OF LINES AND PLANE SURFACES 3+9
Projection of straight lines located in the first quadrant and inclined to both the planes —

Concept of true lengths and true inclinations — Projection of polygonal surface and circular
lamina inclined to both reference planes.

UNIT IV PROJECTION OF SOLIDS AND ITS SECTION 3+9
Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is inclined

to one reference plane. Need for sectioning of solids — Sectioning of simple solids like
prisms, pyramids, cylinder and cone when the axis is inclined to one reference plane by
cutting planes inclined to one reference plane and perpendicular to the other — Orthographic
views of sections of simple solids.

/QANQ() B
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UNIT V DEVELOPMENT OF SURFACES AND PERSPECTIVE PROJECTIONS
3+9

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

and cones. Concepts of Perspective projection of prisms, pyramids and cylinders by} visual

ray method. -

Course Qutcomes

At the end of the course, the students will be able to:
CO1. Sketch different engineering curves and explain its application.
CO2. Prepare orthographic and isometric drawings of simple solids
CO3. Prepare development of lateral surfaces of simple objects.
CO4. Prepare perspective drawings of regular solids

Text Books

1. K. V. Natrajan, “A Text book of Engineering Graphics”, Dhanalakshmi Publishers,
Chennai (2013).
2. Dhananjay A. Jolhe, “Engineering Drawing with an introduction to AutoCAD” Tata
McGraw Hill Publishing Company Limited (2008).
References

. Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill }

Publishing |
Company Limited, New Delhi, (2008).

2. Cencil Jensen, Jay D. Helsel and Dennis R. Short Engineering Drawing and Design.

Tata McGraw Hill Publishing Company Limited (2012).
3. John.K.C and Verghese.P.I “Machine Drawing”, Jovast Publishers, Trissur,2007.

PUBLICATIONS OF BUREAU OF INDIAN STANDARDS b

1. IS 10711 — 2001: Technical products Documentation — Size and lay out ofdrawing
sheets.

IS 9609 (Parts 0 & 1) —2001: Technical products Documentation — Lettering.

IS 10714 (Part 20) — 2001 & SP 46 — 2003: Lines for technical drawings.

IS 11669 — 1986 & SP 46 —2003: Dimensioning of Technical Drawings. |

IS 15021 (Parts 1 to 4) — 2001: Technical drawings — Projection Methods. The mode ;
of delivery is like practical.

ShtEtas

Web References

o http://nptel._ac.in/courses/1 12103019/
o https://en.wikipedia.org/wiki/Engineering_drawing
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Course Title : ENGINEERING PRACTICES
Course Code: 140AU0107 LABORATORY
(Common to Automobile and Mechanical)
Core / Elective: Core L:T:P:C|[0:0:2:1
Type : Practical Total Contact hours: 45 Hours

List of Experiments

1. Make a wooden window frame to the required dimensions.

2. Make a steel table using fitting process to the required dimensions

3. Make a Castor Bracket using welding process to the required dimensions

4. Make a winnowing basket in sheet metal to the required dimensions

5. Assemble a pipe line from overhead tank to kitchen sink and dining wash basin

6. a) Make a Domestic wiring circuit to connect a lamp, a fan with regulator and a
socket.

b) Make the internal wiring of a tube light and check the connection
7. Make a Stair case wiring for controlling a lamp from two different locations
8. Do the continuity check in the given PCB and rectify the faults
9. Make an electronic circuit for bi-cycle horn
10. Install the given OS in the computer system

11. Do formatting and partitioning of Hard Disk Drive

/@%aﬂ/jt 09,
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Course Code: 140AU0108

Course Title : PHYSICS AND CHEMISTRY
LABORATORY
(Common to Automobile and Mechanical)

Core / Elective: Core

L: T:P:C|0:0:2:1

Type : Practical

Total Contact hours: 45 Hours

List Of Experiments

1. Young’s modulus of the material — Cantilever bending method

G0l =1 Oy By B DI I

List Of Experiments

I Water analysis

Rigidity modulus of the metallic wire — Torsional pendulum method
Thermal conductivity of insulator — Lee’s disc method

Comparison Co-efficient of viscosity of the liquids

Wavelength of laser and determination of patticle size using laser
Hysteresis loss of ferromagnetic material

Thickness of the sample using Air wedge

PHYSICS LABORATORY

Efficiency of Solar cell

CHEMISTRY LABORATORY

1. Determination of total hardness of water sample by EDTA method.

2. Determination of DO in water by Winkler’s method.

I Viscometry

1. Determination of molecular weight of a polymer — Oswald viscometric method
(demonstration only).

IIT Electrochemistry

1. To determine the strength of given acid — pH metrically

2. To determine the amount of Ferrous ions by potentiometry

3. To determine the strength of mixture of strong and weak acid by conductometric

titrations.

IV Corrosion testing

1. Determination of corrosion rate and inhibitor efficiency— weight loss method.

References

1. Jeffery, G.H., Bassett, J., Mendham, J. and Denny, R.C., Vogel’s Text book of

quantitative Chemical Analysis, Oxford, ELBS, London,2002. ‘

2. Shoemaker D.P. and C. W. Garland., Experiments in Physical Chemistry, Tata

MecGraw-Hill Pub. Co. Ltd., London, 2003.
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Course Title : PROMOTION OF STUDENTS WELLNESS

C Code: 09
SRS o TEEEEEE (Common to All branches of B.E / B.Tech)

Core / Elective: Core L:T:P:C|0:0:2:1

Type : Practical Total Contact hours: 30 Hours

Course Objectives

The course is intended to:
1. Maintain physical wellbeing
2. Maintain mental wellbeing
3. Maintain social wellbeing

UNIT I PHYSICAL HEALTH

Physical structure and functions of human body — simplified physical exercises (hand
exercises, Leg exercises, breathing exercises, eye exercises — kapalapathi — Maharasanas 1-2
— Massages — Acupuncture — relaxation — importance and benefits. Suryanamaskar.

UNIT II MENTAL HEALTH

Maintenance of youthfulness and life force — kayakalpa yoga — anti ageing process — benefits.
Mind and its functions — mind wave frequency — meditation process — Agna, shanthi, thuriam
— benefits

UNIT IIT PERSONALITY DEVELOPMENT -1

Purpose of life and analysis of thought — philosophy of life — introspection — practice.
Moralization of desires and neutralization of anger - practices

UNIT IV PERSONALITY DEVELOPMENT — 11
Eradication of worries and benefits of blessings — wave theory —practices. Genetic centre —
purification — cause and effect theory

UNITV SOCIAL HEALTH
Greatness of guru — cultural education — love and compassion — fivefold culture. Greatness of
friendship and social welfare — individual, family and world peace.

Course Qutcomes

At the end of the course, the students will be able to:
CO1 Maintain physical wellbeing - grooming, BMI, flexibility, muscle strength, body

compositions (vatha, pitha, kapa)
CO2 Maintain mental wellbeing - perceptions, attention/concentration, memory, gunas
CO3 Maintain social wellbeing - etiquettes, emotional and psychological aspects, stress
management, morality and values
Text Book

1. Vethathiri Maharjshi Institute for Spiritual and Intuitional Education, Aliyar ,“Value
education for harmonious life (Manavalakalai Yoga)”, Vethathiri Publications, Erode,
1 Ed. (2010)
References

1. Dr.R.Nagarathna, Dr.H.R.Nagendra, “Integrated approach of yoga therapy for
positive health”, Swami Vivekananda Yoga Prakashana, Bangalore, 2008 Ed.

2. Dr.R.Nagarathna, Dr.H.R.Nagendra , “New perspectives in stress management”,
Swami Vivekananda Yoga Prakashana, Bangalore, I Ed June 1986
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OPERATIONAL MODALITIES

»  4-day programme of 6 hours /day for syllabus coverage
»  Offered after the college orientation and bridge course to all students at a stretch.
»  Two faculty members from Aliyar and 10 facilitators from local centre

Programme Schedule

Forenoon Afternoon

9 am to 10.30 am Session | 1.30 pm to 3.00 pm | Session III

10.30 am to 11.00 am Break 3.00 pm to 3.30 pm | Break

11.00 am to 12.30 pm Session 11 3.30 pm to 5.00 pm | Session IV

12.30 pm to 1.30 pm Lunch - =
FOLLOW-UP PRACTICE

12 weeks x 2 hours/week: 24 hours

EVALUATION

During 4-day programme

Unit I

Unit 11 & Unit 111
Unit IV & Unit V
Mid semester
End semester

: Practical

: Written (Objective type test)
: Written (Objective type test)
: Practical

: Written and Practical

Assessment: Using measurement gadgets and questionnaires (as suggested by SVYASA and
scoring sheets (from Aliyar)
DIMENSIONS AND TOOLS IN MEASUREMENT

Dimension Sub dimension Measurement tools
BMI Electronic Weighing Machine, Height
Measurement
Physical Flexibility Sit & Reach
Muscle Strength Handgrip Dynamometer
Prakruti Dr Ramakrishna’s Prakruti Questionnaire
Perception Critical Flicker Fusion
Digit Letter substitution Test
Mental Attention Six Letter Cancellation Test
Stroop Test
Memory Digit backward & Forward
Icn;zlgec;;[sonal Effectiveness & Self FIRO B
Social Short wellbeing scale
Psychological Well Being Short Happiness scale
Barrat Impulsive Scale

Edk

END OF SEMESTER-1
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SEMESTER IT

Course Title : COMMUNICATION SKILLS — 11

de: AU0201 .
GourseCode HOALD (Common to Automobile and Mechanical)

Core / Elective: Core L:T:P:C|2:0:2:3

Type :Theory Total Contact hours: 60 Hours

Prerequisites
The student should have undergone the courses:
» Communication Skills — T

Course Objectives
The course is intended to:
Use various strategies to listen, infer the meaning and respond
Use formal, informal language and appropriate non-verbal skills in speaking
Use appropriate reading techniques, make notes and respond critically
Write effectively for a variety of professional and social settings
5. Use modern technologies to enhance communication
Course Content

e i B e

UNIT I LISTENING : 6+6

Types of Listening - discriminative, comprehensive, therapeutic, critical and appreciative
listening - competitive, attentive and reflective listening models - Perception, Bias, Red flag
words, Emotions and language barriers - Wh questions, Open-ended and close- ended
questions, Predict vocabulary - Recognizing stress and intonation — Comprehension -
Listening to business lecture & presentation - SQL2R, Surveying, questioning, listening,
recall and review. Symbols and abbreviations - metacognition, literal and critical
comprehension - Inferring meaning, emotions, opinions and contexts

UNIT II SPEAKING 6+6
Informal conversation - day-to-day conversations - Small talk, conversation about other
people, facts & opinions - conversing within oneself (intrapersonal) — Informal language -
colloquial expressions, clichés, contraction, hesitation fillers, usage of personal pronouns,
usage of verbs and adverbs, informal vocabularies, imperative sentences - Non-verbal skills
— Importance - types - kinesics - facial expressions, eye contact, gestures, postures,
appearance, proxemics, time language, paralanguage, touch Formal situations - workplace
conversations - downward, upward, horizontal, diagonal, inward, outward conversations -
Oral Instructions, speeches, meeting, and negotiations Formal language modal auxiliaries,
polite expressions, impersonal passive voice, avoiding second person pronouns.

UNIT I1I READING 6+6

Reading techniques - skimming, scanning, intensive reading - Extensive reading and its
importance - Fast Reading — strategies, speed reading, eye fixation, regression, read in
chunks or phrases and linear reading - Newspaper, user manuals, understanding reports,
proposals,short stories and novels - RK. Narayan's "Swami and his Friends "Note-making —
mechanics, tropicalizing, schematizing, reduction devices, organization techniques and
sequencing Critical Reading - SQ3R - survey, question, read, recall and review - Usage of
dictionary - Book review Jumpha Lahiri's Interpreter of Maladies (9 stories)

rmaﬁ
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UNIT IV WRITING 6+6

Importance of written business communication - Mind mapping- plotting ideas - accuracy of
vocabulary, grammatical structures, appropriate register, connectives, signal words and
format, notice, circular, agenda, minutes of the meeting, memo, E-mail, Proposal - difference
between professional and social communication use of Imperative, modal auxiliary verbs-
caption and slogan writing recommendations and instructions writing.

UNITV MODERN TECHNOLOGY AND COMMUNICATION SKILLS 6+6

Technology advances in learning language - tone and style of language - Pros and cons of
modern technologies in language learning process - Do's and Don’ts on online content -
Structure of podcast, blogging and social media sites - greetings, grammar, punctuation — sms
informal and formal language.

Course Outcomes
At the end of the course students will be able to:
CO1. Use various strategies to listen, infer the meaning and respond
CO2. Use formal, informal language and appropriate non-verbal skills in speaking
CO3. Use appropriate reading techniques, make notes and respond critically
CO4. Write effectively for a variety of professional and social settings
CO5. Use modern technologies to enhance communication

Text books

1. Herta A. Murphy, Herbert W. Hildebrandt, Jane P. Thomas, Effective Business
Communication, Tata McGraw Hill, New Delhi, 2008.

2. M. Ashraf Rizvi, Effective Technical Communication, McGraw Hill Education Pvt.
Ltd., New Delhi, 2005,

References

1. Meenakshi Raman, Business Communication, Oxford University Press, New Delhi
2006

2. Sehgal M.K., VandanaKhetarpal, Business Communication, Excel Books, New Delhi

2006 ’

R C. Sharma, Krishna Mohan, Business Correspondence and Report Writing, Tata

McGraw Hill Publishing Co., Ltd., New Delhi 2002

(%)

Web References

e www.cambridgeenglish.org/exams/business.../business-preliminary/
e http://www.examenglish.com/BEC/BEC_Vantage.html
o www.splendid-speaking.com/exams/bec_speaking.htmlhtm]
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Course Title : ENGINEERING MATHEMATICS — 11

C Code: 140AU0202 i i
QUESE 0180 (Common to Automobile and Mechanical)

Core / Elective: Core L:T:P:C|(3:1:0:4

Type :Theory Total Contact hours: 60 Hours

Prerequisites:
The student should have undergone the courses:

» Engineering Mathematics-I

Course Objectives
The course is intended to:

1. Model simple physical phenomena into a set of differential cquations.
. Solve the second and higher order ordinary differential equations.
3. Apply the concepts of gradient, divergence and curl to solve engineering
problems.
4. Construct an analytic function.
5. Apply the concept of complex integration (o evaluate integrals.
6. Apply the Laplace transform techniques to solve differential equations.
Course Content

UNIT I DIFFERENTIAL EQUATIONS OF SECOND AND HIGHER ORDER
9+3
Second and higher order linear differential equations with constant coefficients. Solution by

variation of parameters, first order simultaneous differential equations.

UNITII  VECTOR CALCULUS 9+3
Gradient, divergence and curl, irrotational and solenoidal vector fields- Directional
derivatives-Green’s theorem in a plane (without proof)-Gauss divergence theorem (without
proof) — Stoke’s theorem (without proof)-evaluation of integrals using Green’s, Gauss’s and
Stoke’s theorem.

UNIT 111 ANALYTIC FUNCTIONS 9+3

Function of a complex variable-Analytic function —Singular points —Cauchy Riemann

equations (without proof) — Properties-Construction of analytic functions.

UNIT 1V COMPLEX INTEGRATION 9+3
Cauchy’s fundamental theorem (without proof) — Cauchy’s Integral formula- Taylor and

Laurent expansions- Types of singularity — Residues-Cauchy Residue theorem.

BoS Chairman'._
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UNIT V

LAPLACE TRANSFORM 9+3

Laplace transform-Conditions for existence-Transform of elementary functions- Properties-

Transform of derivatives— Transformation of periodic functions-Inverse Laplace transform-

Convolution theorem- Solution of linear ODE of second order with constant coefficients

using Laplace transform.

Course Qutcomes

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

COl.
CO2.
COs,

COA4.
COs.
COeb.

Text Books

Model simple physical phenomena into a set of differential equations.
Solve the second and higher order ordinary differential equations.

Apply the concepts of gradient, divergence and curl to solve engineering
problems.

Construct an analytic function.

Apply the concept of complex integration to evaluate integrals.

Apply the Laplace transform techniques to solve differential equations

1. Ray Wylie C and Louis C Barret , “Advanced Engineering Mathematics”, McGraw-
Hill, 2001
2. Erwin Kreyszig, “Advanced Engineering Mathematics”, 8th edition, Wiley India,

2007.

References

1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi,
40™ Edition, 2007.

2. Bali &lyengar, “A Text Book of Engineering Mathematics”, Laxmi Publications
(P) Ltd., New Delhi, 6™ Edition, 2006

3. Ramanna B.V. “Higher Engineering Mathematics”, Tata McGraw Hill, New Delhi,

2008.

Web Reference

»

http://mptel.ac.in/video.php?subjectld=122107036
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Course Title : MATERIAL SCIENCE

: 140AU02 ;
Course Code WS (Common to Automobile and Mechanical)

Core / Elective: Core L: T:P:C|2:0:2:3

Type :Theory Total Contact hours: 60 Hours

Course Objectives
The course is intended to:
1. Calculate crystal parameters and analyze different crystal structures

2. Explain the mechanical, thermal and magnetic properties of bulk materials
3. Demonstrate the Mechanical and Thermal behaviors of bulk materials
4. Choose a suitable material for specific application

Course Content

UNIT I CRYSTAL STRUCTURE ON MATERIAL BEHAVIOR 6+6

Introduction: Crystalline and Non crystalline Materials: Single crystals, polycrystalline
materials, Anisotropy Crystal Parameters: Atomic radius, Number of atoms per unit cell,
Co-ordination number, Atomic Packing factor for SC, BCC, FCC and HCP — Influence of
grain structure on material behavior. Crystal Planes: Miller indices, Bragg’s law, Debye
Scherrer method, Interplanar distance — Polymorphism and allotrophy. Crystal
imperfections: Point, line surface and Volume.

UNIT II MECHANICAL PROPERTIES OF METALS 6+6

Elasticity and plasticity of bulk material, Ductility, malleabililty and brittleness, Stress and
strain behavior, Hooke’s law, Yield strength, Impact strength, Tensile strength, Resilience,
Hardness, Rockwell hardness, Brinell hardness, Vicker’s hardness, Micro indentation
hardness. Failure of Metals (Quantitative); Fracture behavior, Ductile and Brittle fracture,
Toughness, Fatigue, Endurance limit, SN curve, Creep, Stages of creep.

UNIT 111 THERMAL & MAGNETIC PROPERTIES OF MATERIALS 6+6

Thermal Properties of materials: Melting Point, Specific heat, Thermal Expansion,
Thermal conductivity, Thermal diffusivity, Thermal shock resistance, Thermal stability and
Heat resistance.

Magnetic Properties of materials: Basic concepts, Diamagnetism, Paramagnetism,
Ferromagnetism, Domains and hysteresis, Soft and Hard magnetic materials,
Antiferromagnetism, Ferrimagnetism, Influence of temperature on magnetic behavior.

UNIT IV POLYMERS AND CERAMIC MATERIALS 6+6

Polymers: Introduction: Hydrocarbon molecules, Polymer molecules, Molecular weight and
molecular shape, Molecular structure. Classification of polymers: Thermoplastics,
Thermosets & Elastomers — Common polymeric materials and Industrial application of
polymers (Quantative) Ceramies — Constituents, properties and applications of Diamond,
silicon carbide (SiC), zirconia (ZrO,), Alumina (Al;O3), boron carbide (B4C), and titanium
diboride (TiB3).
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UNIT V COMPOSITES 6+6

Introduction, properties, functions of matrix and reinforcement in composites — Law of
mixtures. Classification of composites: Particle-reinforced, Fiber-reinforced and Structural
composites Types of composite materials: Polymer-matrix composites, Metal-matrix
composites, Ceramic-matrix composites, Carbon-carbon composites and Hybrid composite —
Applications

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

COIl. Calculate crystal parameters and analyze different crystal structures
CO2. Explain the mechanical, thermal and magnetic properties of bulk materials
CO3. Demonstrate the Mechanical and Thermal behaviors of bulk materials

CO4. Choose a suitable material for specific application

Textbooks
1. William D. Callister Jr, Materials Science and Engineering — an Introduction, John
Wiley and Sons Inc., Sixth Edition, New York, 2007.
2. Khanna, O.P. A text book of Materials Science and Metallurgy, Khanna Publishers,
2003.
References
1. Vijaya. M.S. and G. Rangarajan, Material Science, Tata McGraw-Hill, 2007
2. P.K. Palanisamy, Material Science for Mechanical Engineers, Scitech Publication
(India) Pvt Ltd, 2005.
3. Raghavan.V “Materials Science and Engineering”, Prentice Hall of India Pvt., Ltd.,
2007.

Web References

> www.nptel.ac.in
> www.ocw.mit.edu

MATERIAL SCIENCE LABORATORY

List of Experiments

1. Coercivity, Retentivity, Saturated magnetism, Permeability — Hysteresis loop
2. Conductivity, Resistivity — Four Probe method

3. Melting point of wax — Thermocouple

4. Hardness and Toughness measurement of FRP

5

Stress strain behavior of FRP — Using UTM
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Course Title : ENGINEERING MECHANICS

C Code: 140A1J0204 ; :
asetade voz (Common to Automobile and Mechanical)

Core / Elective: Core L: T:P:C|3:1:0:4

Type :Theory Total Contact hours: 60 Hours

Prerequisites
The student should have undergone the course:
» Engineering Graphics

Course Objectives
The course is intended to:
1. Use the laws of mechanics to determine the equilibrium condition
2, Construct free-body diagrams and calculate the unknown forces
3. Calculate geometric properties such as centroids and moment of inertia
4. Analyze the effect of dry friction in contact surfaces
5. Calculate and plot the motion of a particle
Course Content

UNIT I BASICS AND EQUILIBRIUM OF PARTICLES 9+3
Review of mathematical operations required for engineering mechanics -scalar and vector-
vector operations-trigonometry. Review of Fundamental laws of mechanics-Newton's law of
mechanics, Gravitational law.

Particles and rigid body, Concept of force and its effect on rigid body-system of forces-Free
body diagram-Triangle law, parallelogram law and Lami's theorem-principle of
transmissibility-equilibrium conditions-equilibrium of particles subjected to coplanar and
non-coplanar force system.

UNIT 11 EQUILIBRIUM OF RIGID BODIES 9+3
Moment and couple. Free body diagram. Equilibrium conditions applicable to rigid bodies.
Varignon’s theorem. Moment about point and axis. Problems in equilibrium of rigid body.
Beams-types of supports and their reactions-types of forces-method of finding reactions in
statically determinate beams. Machine members subjected to coplanar and non-coplanar force
systems -unknown forces necessary to ensure static equilibrium of machine members
subjected to coplanar force system. Introduction to Supports and connections for 3D machine
members and their reactions. Problems related to reactions in machine members supported
with ball and socket joints only.

UNIT III PROPERTIES OF SURFACES AND SOLIDS 9+6
Properties of surface-centroid, Centroid of simple regular sections using integration
(Rectangle, circle and triangle).Method of calculating centroid of composite sections.
Problems involving centroid for composite planes such as L, I, T. Area Moment of Inertia -
important of moment of inertia. Moment of inertia for simple sections using integration such
as Rectangle, circle and triangle. Paralle] and perpendicular axis theorem- concept of polar
moment of inertia. problems involving moment of inertia for composite sections such as
T,LL. principal MI and principal axis for composite section such as T,IL. Properties of solid
geometry- centroid and centre of gravity. Centre of gravity of simple solids. Mass moment of
inertia for simple solids. Pappus-Guldinus theorem. Relation to area moment of inertia.
Problems involving mass moment of inertia for composite solids consist of block, cylinder,

cone, and sphere. - |
‘.'%S\Qg&ﬂg(ﬁ,\
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UNIT IV FRICTION 6+3
Characteristics of dry friction, law of dry friction, theory of friction- free body diagram for
equilibrium and impending motion conditions. Equilibrium conditions involving dry friction.
problems involving wedge, screw, ladder and flat belt drive. Problems in impending motion
condition involving dry friction at some points.

UNIT V DYNAMICS OF PARTICLES 9+3
Kinematic parameters - displacement, velocity, acceleration and time. Types of motion-
uniform, non-uniform motion, motion of particles in plane - Rectilinear and curvilinear
motion of particles-normal and tangential component-motion of projectile- Relative motion-
Dependent motion.Kinetics of particles-D'Alemberts principle-works energy and impulse
momentum method.

Note: Use of Excel /MATLAB for solving the problems is encouraged (Not for external
evaluation only for internal evaluation)
Course Qutcomes
At the end of the course students will be able to:
CO1. Use the laws of mechanics to determine the equilibrium condition of particles
and rigid bodies.
CO2. Construct free-body diagrams and calculate the unknown forces necessary to
ensure static equilibrium.
CO3. Calculate geometric properties such as centroids and moment of inertia
CO4. Analyze the effect of dry friction in contact surfaces (ladder, wedge, screw and
belt)
CO5. Calculate and plot the motion of a particle
Textbooks

1. R.C. Hibbeller, Engineering Mechanics: Combined Statics & Dynamics, Prentice
Hall, 2009

2. F.P. Beer, and Jr. E.R Johnston, Vector Mechanics for Engineers — Statics and
Dynamics, Tata McGraw-Hill Publishing Company, New Delhi, 2012

References
1. James L. Meriam and L.Glenn Kraige, “Engineering Mechanics (Statics and
Dynamics)”, John Wiley & Sons, 2008
2. Shames.I.H, and Krishna Mohana Rao.G, “Engineering Mechanics (Statics and
Dynamics)”, Dorling Kindersley (India) Pvt. Ltd. Pearson Education,2006.
S. Rajasekaran and G. Sankarasubramanian, Fundamentals of Engineering Mechanics,
Vikas Publishing House Pvt. Ltd., New Delhi, 2005.

LI

Web References
e http://nptel.ac.in/courses/112103109/
e https://en.wikipedia.org/wiki/Mechanics
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| Course Title : ENGINEERING METROLOGY AND
Course Code: 140AU0205 MEASUREMENTS
(Common to Automobile and Mechanical)

Core / Elective: Core L:T2P:C|220:2%3

Type :Theory Total Contact hours: 60 Hours

Prerequisites
Nil

Course Objectives
The course is intended to:

Explain Metrology and Various Measuring Instruments and methods
Explain the Geometric Dimensioning and Tolerancing (GD&T) Principles
Evaluate dimensional accuracy of components

Demonstrate form measurement methods.

Describe advanced methods and automation in measurements

Course Content

D L

UNIT 1 INTRODUCTION TO ENGINEERING METROLOGY 6+2
General Concepts of metrology-Importance of metrology-Types of metrology-Dynamic.
legal, deterministic-Measurement systems-units, standards, accuracy, precision-dimensional
accuracy and precision-Methods of measurement-Sensitivity-Errors in measurements-Method
of measurement-various measuring instruments.

UNIT 11 FORM AND SIZE TOLERANCE 6+6

Fundamental drawing rules-Tolerance grade and fundamental deviations- Fits. Limits and
Tolerances and its needs on CAD/CAM —Datums- Application of datums- Datum feature
identification - Cylindrical and Inclined- Form- Flatness, straightness. cylindricity and
circularity-Orientation -Angularity, perpendicularity and parallelism —Position- Types of
position - Clearance hole, Threaded hole and coaxiality-Concentricity and symmetry —
Examples of concentricity and symmetry-Runout-Types of run out - circular, total-Profile-
Profile tolerance-Profile of conical features-Profile inspection.

UNIT-IIT LINEAR AND ANGULAR MEASUREMENTS , 8+6
Introduction to linear measurement-Linear measuring instruments-Scale, Vernier.,
micrometer-types-Gauges-slip gauges.plug gauge.ring gauge, snap gauge-comparators-
mechanical, electrical. pneumatic-Introduction to Angular measurement-angular measuring
instruments-Sine bar, bevel protractor, autocollimator, angle dekkor.

UNIT IV FORM MEASUREMENTS 8+6

Screw thread terminology - Errors in threads - Internal and external screw thread
measurements - Screw thread measuring elements - Major diameter. Minor diameter. Pitch
diameter & Thread form - Gear terminology - Types of gears - Gear errors - Gear
measurement techniques -parkinson gear tester. Autocollimator .Profile projector - Surface
texture -Elements of surface texture - Surface finish methods- Average roughness. Peak to

dartment
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vally, Form factor - Surface finish measuring instruments — Surface Measurement -
Straightness and Flatness - Roundness Measurements

UNIT V LASER METROLOGY AND CMM 6+6
Laser metrology- Laser interferometer - Michelson, Dual frequency, Twyman green, Laser
viewers -Types of CMM - Bridge, Cantilever, Horizontal boring mill type, Vertical mill type
- Errors in CMM - Application, advantages & disadvantages of CMM - Coordinate
Measuring Machine

NOTE: (Use of approved Data Book is permitted in the End semester examination)

Course Qutcomes
At the end of the course, the students will be able to:

CO1 Explain Metrology and Various Measuring Instruments and methods

CO2 Explain the Geometric Dimensioning and Tolerancing (GD&T) Principles and
Symbol

CO3 Evaluate dimensional accuracy of components using linear and angular
measuring Instruments.

CO4 Demonstrate form measurement methods.

COS5 Describe advanced methods and automation in measurements

Textbooks
1. K.R.Gopalakrishna, “Machine Drawing” Subhas Publication, 2002
2. Jain R.K., “Engineering Metrology”, Khanna Publishers, 2005

References
1. Cencel .H.Jensen and J.D.Helsel, “Engineering drawing and design” McGrawHill

science 7th Edition,2007.
; 2. Gupta S.C, “Engineering Metrology”, Dhanpat rai Publications, 2005
3. Jayal A.K, “Instrumentation and Mechanical Measurements”, Galgotia
Publications,2000
4. Alan S. Morris, “The Essence of Mcasurement”, Prentice Hall of India, 1997
Web References
e Dttp://nptel.ac.in/courses/112106138/

e https://en.wikipedia.org/wiki/Metrology

List of Experiments

I. Measure the dimensions of the given component using vernier calliper.

2. Determine the diameter of a cylindrical component to accuracy of 0.0lmm using
micrometer and to check the result with digital micrometer.

Measure the height of the machined component using vernier height gauge.

Determine the thickness of the ground MS plate using slip gauges.

5. Measure the thickness of gear tooth by using gear tooth vernier and profile projector.

/ ~ '
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Course Title : MANUFACTURING PROCESS -1

'se Code: 206 .
toi Gt (A0aT0 {Common to Automobile and Mechanical)

Core / Elective: Core LT :P:€ | 3:1:0:4

Type :Theory Total Contact hours: 60 Hours

Prerequisites
The student should have undergone the course: Nil
Course Objectives
The course is intended to:
I Explain operational and procedural steps required in casting process
2 Illustrate operational and procedural steps required in sheet metal process
3 Choose appropriate welding process for the required weld joint
4 Describe procedural steps in forging process
5 Select appropriate processes and its sequence required for manufacture of a given
design requirement

Course Content

UNIT I CASTING 943
Sand casting process, Types of patterns, pattern materials and allowances, Types of sand anc
sand properties, Mould preparation, Tools and equipments, Core making, types, moulding
sand, sand properties and operational characteristics, Non- disposable casting processes,
Centrifugal casting processes (True, Semi, Centrifuging), Continuous casting, Casting metals,
properties, Importance of thickness of casting, Gating and metal flow system, Working
principle of Cupola furnace, Crucible furnace, Electric arc furnace, Induction furnace

UNIT II SHEET METAL PROCESSES 9+3
Sheet metal characteristics, Shearing processes (Punching, Piercing, Perforation, Blanking
process, Trimming, Notching, Nibbling, Shaving processes) Progressive, Compound and
Combination dies, Types of shearing machines, Specifications of shearing presses, Working
principle of shearing machines, Bending operations [Angle bending (Die bending, V-
bending, Edge bending), Roll bending, Roll forming, Seaming], Spring back, Bending
allowance, Force required for bending, Process parameters in bending, Drawing processes
(Shallow drawing, Deep drawing, Reverse drawing and redrawing), Rigid die forming
processes (Embossing, Coining and Stamping), Stretch forming, Defects in sheet metal
operations.

UNIT III WELDING 9+3
Fusion welding processes: Arc welding processes, Manual metal arc welding, TIG & MIG
welding, Submerged arc welding, Electro slag welding, Gas welding process (Oxy-
acetylene), Types of flames, Working principle of Oxy-acetylene welding, Equipments
involved in Oxy-acetylene welding (Nozzle, cylinders, hoses, regulator), Gas cutting, Non-
fusion welding processes: Electrical resistance welding (ERW), Types of ERW (Spot, seam,
percussion, projection, flash butt), Soldering (Soldering iron, Fillers, Fluxes, Soft & Hard
soldering), Brazing (Silver brazing, torch brazing, furnace brazing), Weld material
preparation (Edge), Importance of Orientation, Direction , Weld speed, Types of electrodes,
Significance of current characteristics, Weld symbol.
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UNIT IV ADVANCED PROCESSES IN CASTING, SHEET METAL AND
WELDING 9+3

Casting:

Lost wax process, Shell mould casting, Die casting (Cold chamber / Hot chamber), Process

parameters in casting, Casting defects, Inspection and testing of cast components

Sheet Metal:

Flexible die forming processes (Rubber pad, Hydro forming), High energy rate forming

(Explosive, electromagnetic), Metal spinning, Super plastic forming, Inspection and testing of

Sheet metal components, Formability testing (Simulative drawing testing)

Welding:

Thermit welding, Electron beam welding, Laser beam welding. Process parameters in

welding, types of weld defects. Testing methods of welds (Destructive, Non-destructive)

UNIT V MECHANICAL WORKING OF METALS ' 9+3
Hot working / Cold working of metals:
Rolling: Rolling mills, Load calculations, Roll passes and sequences, Rolling defects;
Forging: Types (Smith, Drop, Press & Machine), Forging operations (Drawing down /
Swaging, Upsetting, Punching, Bending, Coining); Forging defects
Extrusion: Types (Direct, Indirect, Impact, Tube, etc.,), Extrusion operations (Tube
extrusion, Wire drawing)
Course Outcomes
At the end of the course students will be able to:
CO1. Explain operational and procedural steps required in casting process
CO2. Tllustrate operational and procedural steps required in sheet metal process
CO3. Choose appropriate welding process for the required weld joint
CO4. Describe procedural steps in forging process
CO5. Select appropriate processes and its sequence required for manufacture of a given
design requirement which involves casting, welding, forging and sheet metal
processes.
Text Books

1. Serope Kalpakjian, Steven R Schmid, “Manufacturing Process for Engineering
Materials” ~Pearson Education, 4th Edition, 2003.
2. Sharma. P.C., “A Text Book of Production Technology”, S. Chand and Company,
2001.
3. Jain. R.K., “Production Technology”, Khanna Publishers, New Delhi, 2001.
Reference

1. HMT Bangalore, “Production Technology”, Tata McGraw Hill Publishing Company
Limited, New Delhi, 2001.

2. Hajra Choudhary etal, “Elements of Production Technology —Vol.II”, Asia Publishing
House, 2000.

3. Rao, P.N. “Manufacturing Technology”, TMH Ltd., 2003

Web References

e http://nptel.ac.in/courses/112107144/

/&@% =X ? ‘fQEL‘

BoS Chairman™

4 ST
) t A betmaite ENSINCoiiiie
I \ nent 0 ARLOT o T =
e me g S (vl
r Dallas (47 UG
Nir | :,‘“Z',; _:“. Hacnl = LY o
ASds A¥WA " 3




Course Code:

Course Title : MANUFACTURING PROCESS
140AU0207 LABORATORY —1
(Common to Automobile and Mechanical)

Core / Elective: Core L:T:P:C|0:0:2 :1

Type : Practical Total Contact hours: 45 Hours

Prerequisites

The student should have undergone the course: Nil

List of Experiments

1. Casting of Aluminum wheel

a.
b.
&,
d.

e.

Review of melting properties of metal, Ex. Cast iron , steel, Aluminum
Review of pattern allowances and pattern design

Manufacture of pattern for the given cast product

Preparation of mould cavity (with core, if needed)

Casting of Aluminum wheel

2. Welding of support bracket

a.
b.

C.

Cutting of flats and preparation of weld edges
Review of weld parameters

Welding and finishing the component to the design requirement

3. Forging of wheel shaft

a.
b.

C.

Review of forging parameters for the given component
Upsetting of pin head

Punching hole for split pin

4. Fabricating sheet metal guard for the wheel

a.

b

Development of surface of the metal guard

Forming the sheet to the required geometry

Assembly of castor wheel and validating for functional requirement

L
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Course Title : COMPUTER AIDED DRAFTING AND
Course Code: 140AU0208 MODELING LABORATORY
(Common to Automobile and Mechanical)

Core / Elective: Core 12T Pe@ | 0: 0 22 5

Type : Practical Total Contact hours: 45 Hours

Prerequisites
The student should have undergone the course: Nil

Course Objectives

The course is intended to:

1 .Develop part and assembly models using CAD Software.

2 .Prepare production drawing for manufacturing process using CAD software.

UNIT1 STANDARDS, SYMBOLS & CONVENTIONS : 6
Conventional representation of machine components and materials, Designation of Standard
parts - keys, pin joints, fasteners, hexagonal and square head bolts and nuts, conventional
representation of threads. BIS codes for practice of Machine Drawing - Dimensioning,
abbreviations and conventions, welding symbols, surface finish symbols, screws, bolts, nuts
and rivets.

UNIT II CAD SOFTWARE FEATURES 12
Capabilities of CAD software - Parametric modeling-Concepts, 3D software packages
features-reference planes — 2D sketching tools - relationships and constraints -partmodelling
tools — extrusion, revolve, sweep —modifying tools.

UNIT IIT DEVELOPMENT OF PARTAND ASSEMBLY MODELS 12
Drawing front view, top view and side view of objects from the given pictorial views.
Preparation of 2-D drawings of standard machine elements.-Assembly tools features of
modelling software, Creation of assembly models with functional features.

UNIT IV~ PART DRAWING OF MACHINE COMPONENTS 9
Create part drawing using CAD software with manufacturing considerations. Exercise on bolt
& nut (square and hexagon), studs and washers. Exercise on different types of keys, screws,
spring etc.

UNIT- V PRODUCTION DRAWING 6
Preparation of Production drawing - Multiple views of part modelsand machine components
—Bill of materials - Drawing Layout.

(/ %&;QQ CM{S@QQ« '
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List of Experiments

L.

!‘.)
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Preparation of isometric view for the orthographic views of simple parts
Exercise on square, hexagonal bolt and nuts

Exercise on different types of keys

Exercise on screws , rivets and springs

Preparation of part drawing - aluminum wheel.

Preparation of part drawing - support bracket

Preparation of part drawing -sheet metal guard

Preparatjon of Assembly drawing - castor wheel

Preparation of production drawing -aluminum wheel assembly

Course Quitcomes

At the end of the course the student will be able to

CO1 .Develop part and assembly models using CAD Software.

CO2 .Prepare production drawing for manufacturing process using CAD software.

Text Books

Gopalakrishna, K.R, “Machine Drawing”, 16th Edition Subhas publishing House,
Bangalore, 2002 .

2. Maitra Prasad, “Hand Book of Mechanical Design”, Second edition, Tata McGraw

Hill, Noida 1995,
References

I~ Cencil Jensen, Jay D. Helsel and Dennis R. Short Engineering Drawing and Design.
Tata McGraw Hill Publishing Company Limited (2012).

2. Sidheswar.N, KannaiahP, Sastri.V.V.S “Machine Drawing”, Reprint, TMH, New
Delhi 2006.

3. Faculty of Mechanical Engineering,”"PSG Design Data Book”, DPV Printers,

Coimbatore 2006.
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Course Title : SPORTS FOR WELLNESS

Louni Catles LOATHMS (Common to Automobile and Mechanical)

Core / Elective: Core L: T:P:C | 0:0:2:1

Type : Practical Total Contact hours: 36 Hours

Course Objectives
The course is intended to:
1. Explain the significance of physical fitness for healthy living
2. Maintain physical fitness through exercises
3. Exhibit mental agility
Course Content
UNIT I HEALTH
Meaning of health - Components of health - physical, mental, social, emotional, spiritual -
importance of health - Personal hygiene - Heredity and environment —Adopting healthy
habits

UNIT II FITNESS & WELLNESS

Fitness and wellness — what is physical fitness - categories - components of health related
physical fitness- components of skill related physical fitness-values of physical fitness —
Physical fitness development.

What is wellness - importance of wellness for engineers —factors promoting wellness —
Physiology and health: cardio-respiratory, muscular and nervous systems — ageing

UNIT III FOOD & HEALTH
Energy balance and body composition — nutrients- problems of surplus and deficiency -
balanced diet - good food habits for better health — hazards of junk food - food and the gunas.

UNIT IV FITNESS DEVELOPMENT I

Exercises related ailment and injuries - safety and precautions - first aid.

Muscular strength — exercises (calisthenics): pull-up, sit-up, push-up and weight training,
Explosive power — exercises: vertical jump, long jump, Cardio respiratory endurance—
exercises: walking, jogging, treadmill, stair climbing, bicycling, skipping. Flexibility —
exercises: stretching

UNIT V FITNESS DEVELOPMENT 11

Speed, agility, balance and coordination — exercises: sprint, cone drill, ladder drill, hurdle
drill, ball throw - mental agility tests.

Dexterity - 12 minutes cooper test — long run — adventure games.Team games.

Course Quicomes
At the end of the course students will be able to:
CO1. Explain the significance of physical fitness for healthy living
CO2. Maintain physical fitness through exercises
CO3. Exhibit mental agility
References
1. Tony Buzan, Harper Collins, The Power of Physical Intelligence (English)
2. Padmakshan Padmanabhan, Handbook of Health & Fitness, Indus Source Books, First
. Edition, 2014.
OPERATIONAL MODALITIES WITH PROGRAM SCHEDULE
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Special lectures by invited resource persons at semester beginning (for Units I, TI, TIT)
3 lectures x 4 hours = 12 hours

Practical:

2 hours/week; (6" and 7 hour)

12 weeks x 2 hours/week = 24 hours

Evaluation:

Unit 1, I1, IIT = Theory

Unit IV and V = Practical
Mid semester: Written (objective type and short answers) and Exercises: (40%

weightage)

End semester exam: Written and exercises: (60% weightage)
Criteria for passing: 50% put together.

MEASUREMENTS: At the Beginning + At Semester End

SCHEDULE OF EXERCISES FOR STUDENTS WITH DIFFERENT PHYSICAL

CONDITIONS

Underweight

Normal

Obese

Flexibility exercises
- stretching

Flexibility exercises
- stretching

- Brisk walking

Minor games

-forward running relay
-backward running relay
- over&under relay
~circle games, etc.

-Walking
- Walking-cum-jogging

- Minor games

Strength Training

Cardio/Functional Fitness

flexibility exercises

- Calisthenics - Skipping - stretching
- Stair climbing - Cycling (static)
- jogging
- bicyeling
- long distance running
Cardio/Functional Fitness Agility Cardio/Functional Fitness
- Skipping - ladder drills Skipping
- Stair climbing - hurdle drill Jogging
- jogging - cone drill bicycling
- bicyeling
Agility exercises Strength Training Strength Training
- ladder drills -Calisthenics - Calisthenics

- hurdle drill
- cone drill

-gym workout for major
muscles

- gym workouts

Diet Considerations

Diet considerations

Dict considerations

Measurements

BMI

Hand grip strength test
12 m Cooper run

Sit & reach

BMI

12 m Cooper run
Sit & reach test
Illinois agility test

BMI

Body fat percentage
Waist-to-hip ratio
Sit & reach

END OF SEMESTER- II

‘”% S\nga‘\f C( (4 '

BoS Chairman \

maﬂmcm of Automobile E:

Dr. MCET, Pollachi - 642

M
UL

1gIngering

15,



SEMESTER ITI

Course Title : ENGINEERING MATHEMATICS- 111

Course Code: 140AU0301 ; ;
e e (Commeon to Automobile and Mechanical)

Core / Elective: Core L:T:P:C|4:0:0:4

Type :Theory Total Contact hours: 60 Hours

Prerequisites:
The student should have undergone the course(s):

» Engineering Mathematics- |
» Engineering Mathematics- 11

Course Objectives
The course is intended to:

1. Compute the Fourier series expansion for given periodic functions.
2. Compute the Fourier transform for aperiodic functions.

3. Determine the solution of first and second order PDE.

4. Solve the one dimensional wave equation.

5. Solve one dimensional and two dimensional heat flow equations.

Course Content Hours P

UNIT I FOURIER SERIES 12

Periodic function - general Fourier series- Dirichlet's conditions- Euler's formulae - Fourier
series expansion for a given periodic function - Fourier series expansion for a odd or even
periodic function - half range Fourier cosine and sine series expansion for a given function -
Parseval’s identity.

UNIT II FOURIER TRANSFORM 12

Fourier transforms - Fourier cosine and sine transforms - Inverse transforms - Convolution
theorem and Parseval’s identity for Fourier transforms.

UNIT III PARTIAL DIFFERENTIAL EQUATIONS 12
Formation of partial differential equations - Solutions of standard types of first order partial

differential equations - Lagrange’s linear equation - Linear partial differential equations of
second and higher order with constant coefficients.

UNIT 1V SOLUTION OF ONE DIMENSIONAL WAVE EQUATION 12

Method of separation of variables - Classification of second order linear partial differential
equations - Variable separable solution of one dimensional wave equation.
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UNIT V SOLUTION OF ONE AND TWO DIMENSIONAL HEAT FLOW
EQUATION 12

One dimensional equation of heat conduction - Steady state solution of two-dimensional
equation of heat conduction (Insulated edges excluded) - Variable separable solutions of the
heat equation.

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

CO1. Compute the Fourier series expansion for given periodic functions.
CO2. Compute the Fourier transform for aperiodic functions.

CO3. Determine the solution of first and second order PDE,

CO4. Solve the one dimensional wave equation.

COS. Solve one dimensional and two dimensional heat flow equations

TEXT BOOK

1. Erwin Kreyszig, “Advanced Engineering Mathematics”, 8th edition, Wiley India,
2007,

REFERENCES

1. Grewal B.S. “Higher Engineering Mathematics”, Khanna Publishers, New Delhi,
40thEdition, 2007.

2. Bali &lyengar, “A Text Book of Engineeing Mathematics”, Laxmi Publications (P)
Ltd, New Delhi, 7th Edition, 2007.
3. Ramana B.V. “Higher Engineering Mathematics”, Tata McGraw Hill, New Delhi,
2008.
WEB REFERENCES

e http://nptel.ac.in/video.php?subjectld=122107036
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Course Title : ENGINEERING THERMODYNAMICS

Course Code: 140AU0302 . :
i . (Common to Automobile and Mechanical)

Core / Elective: Core L:T:iP:C | 4:0:;0:4

Type :Theory Total Contact hours: 60 Hours

Prerequisites:
The student should have undergone the course(s):

» Applied Physics
» Applied Chemistry

Course Objectives
The course is intended to:

1. Explain the basic concepts of thermodynamics and gas properties.

2. Apply the first law of thermodynamics to closed and open systems viz.
Nozzle, diffuser, compressor, turbine, pump and heat exchanger.

3. Use second law of thermodynamics and the concept of entropy for evaluating
the performance of heat engine, refrigerator and eat pump.

4., Evaluate the performance of vapor power cycles viz. Rankine, reheat and
regenerative cycles.

5. Estimate the heating and cooling loads for automotive, domestic and industrial
air conditioning systems.

Course Content Hours

UNIT 1 BASIC CONCEPTS 9+3

Concept of continuum, classical and statistical thermodynamics, thermodynamic systems,
concept of equilibrium, zeroth law of thermodynamics, quasi static process, thermodynamic
equilibrium, state, path, process and cycle, point function and path function, properties of
system, first law of thermodynamics, types of work, problems on heat and work interactions.
Properties of Ideal and real gases - Gas laws, Ideal and real gas properties, vander walls
equation, generalized compressibility chart — properties of gas mixtures — problems.

- UNITIT FIRST LAW OF THERMODYNAMICS 9+3

Steady and unsteady flow processes, steady flow energy equation, first law of
thermodynamics to open system viz. nozzles, diffuser, compressor, turbine, pump and heat
exchanger. Modes of expansions of gases, first law of thermodynamics to closed (fixed mass)
system, PMM-I, limitations of first law of thermodynamics.

UNIT 11T SECOND LAW OF THERMODYNAMICS 9+3

Need for second law of thermodynamics, Kelvin - Plank and Clausius statements, PMM-IL.
Carnot cycle, Carnot theorem and irreversibility, Clausius inequality, concept of entropy,
entropy analysis for open and closed systems, availability. Heat engine, refrigerator and heat
pump -performance.
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UNIT 1V PROPERTIES OF PURE SUBSTANCE AND VAPOR POWER
CYCLES 9+3

Phase rule, properties of pure substance (water) in three phases - P-V diagram, T-S diagram,
H-S diagram, P-V-T surface. Third law of thermodynamics, thermodynamic properties of
steam. Vapor power cycles- steam rate, heat rate, efficiency calculation of Rankine, Reheat
and Regenerative cycles.

UNIT V PSYCHROMETRY 9+3

Psychrometry- properties, chart, properties of air vapour mixture, property calculations,
psychrometric processes - sensible heating and sensible cooling processes, humidification
and dehumidification. Heating and cooling loads for Automotive, Domestic and Industrial air
conditioning systems.

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

CO1. Explain the basic concepts of thermodynamics and gas properties.

CO2. Apply the first law of thermodynamics to closed and open systems viz.
Nozzle, diffuser, compressor, turbine, pump and heat exchanger.

CO3. Use second law of thermodynamics and the concept of entropy for evaluating
the performance of heat engine, refrigerator and eat pump.

COA4. Evaluate the performance of vapor power cycles viz. Rankine, reheat and
regenerative cycles.

CO5. Estimate the heating and cooling loads for automotive, domestic and industrial
air conditioning systems.

TEXTBOOKS

1. Nag.P.K., “Engineering Thermodynamics”, Tata McGraw-Hill, New Delhi,2007.
2. Cengel, “Thermodynamics — An Engincering Approach” 3™ Edition — 2003 — Tata
MecGraw Hill, New Delhi

REFERENCES

1. Holman.J.P., “Thermodynamics”, 3" Edition McGraw-Hill, 1995.
2. Venwylen and Sontag, “Classical Thermodynamics”, Wiley Eastern, 1987
3. Arvora C.P, “ Thermodynamics”, Tata McGraw-Hill, New Delhi, 2003.

WEB REFERENCES

o http://nptel.ac.in/courses/112105123/1
¢ https://en.wikipedia.org/wiki/Thermodynamics
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Course Title : MANUFACTURING PROCESSES — 11

Course Code: 140AU0303 ' i
gaE s (Common to Automobile and Mechanical)

Core / Elective: Core L:T:P:C|(4:0:0:4

Type :Theory Total Contact hours: 60 Hours

Prerequisites:
The student should have undergone the course(s):
» Manufacturing Processes-1
Course Objectives
The course is intended to:
. Select appropriate metal cutting processes to manufacture a machined patt.
Select the metal finishing processes for the given design requirement
Develop process sequence for the given machined part
Use Lathe, Automat, Drilling and Milling machines
. Describe modern manufacturing systems like CNC, RP & PM

ok

i s LR

Course Content Hours

UNIT I THEORY OF METAL CUTTING 9+3
Metal removal processes, Orthogonal cutting, Oblique cutting, Cutting tools, Tool geometry
of single point cutting tool, Types of chips, Continuous chips, Discontinuous chips, Chips
with built up edge, Serrated chips, Characteristics of a cutting tool material, Materials for
cutting tool, Mechanics of orthogonal cutting, Velocities in metal cutting, Cutting force,
Machinability, Tool life using Taylors equation, Types of tool wear, Functions of cutting
fluids, Types of cutting fluids, Introduction to Machine Tools (Rotary / Reciprocating metal
cutting)

UNIT 11 MACHINING CYLIDRICAL FEATURES 9+3
LATHE

Constructional Features, Parts of a Centre lathe, Functions of parts, Operations performed on
Centre lathe, Operations, Taper turning methods, Thread cutting methods,
Attachments/Accessories, Process parameters in turning and related operations, Calculation
of Machining time and power required in lathe, Capstan lathe and Turret lathe, Paits,
Functions, Types of automatic lathes, Constructional features of automatic lathes, Turret
indexing mechanism, Bar feeding mechanism, Operations performed in semi -automatic and
automatic lathes, Tooling layout for machining a job.

DRILLING

Constructional features of drilling machine, upright drilling machine, radial drilling machine,
Operations, Drilling, Boring, Reaming, Tapping, Process parameters, machining time, power
required

UNIT III MACHINING PRISMATIC COMPONENTS WITH MILLING
MACHINES 9+3

Types of milling machines (Column and knee, fixed bed type), Types of milling cutters (Plain,
Side, End, Face, Slit, Angle), Nomenclature of milling cutter, Horizontal milling machine,
Vertical milling machine, Up milling & Down milling, Slab milling, Face milling, End
milling, Straddle milling, Gang milling, Gear Form cutting, Process parameters in Milling,
MachmmU time, Estimation of power required for machining in milling machme/%
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UNIT IV GRINDING, HONING, LAPPING 9+3
Grinding: Types of grinding machines (Portable, Bench, belt, cylindrical, centreless, surface,
internal), Types of grinding wheels (Based on abrasive, bond, grade and structure: Based on
shape: Straight, cup, cylinder, dish), Grinding wheel designation, Classification of grinding
machines and grinding wheels, Constructional features of cylindrical grinding machines,
Surface grinding machines, Significance of cutting speed, feed and depth of cut, Calculation
of MRR and machining time.

Honing, Types of honing, Lapping, Types of lapping (Equalising, form), Types of lapping
machines, Burnishing, Polishing and Buffing.

UNIT V MODERN MANUFACTURING SYSTEMS 9+3
Fundamentals of NC/CNC Machines, Constructional features, Machining centre, Part
programming, Principles of Rapid Manufacturing, Applications in Product Development,
Reverse Engineering Introduction to Powder metallurgy, powder milling, compounding,
compaction, sintering, heat treatment, applications
Course Outcomes
At the end of the course students will be able to:
CO1. Select appropriate metal cutting processes which involve Lathe, Automat,
Drilling and Milling machines to manufacture a machined part.
CO2. Select the metal finishing processes like grinding, honing, burnishing and
lapping for the given design requirement
CO3. Develop process sequence for the given machined part
CO4. Use Lathe, Automat, Drilling and Milling machines to manufacture a machined
part
CO5. Describe modern manufacturing systems like CNC, RP & PM

TEXTBOOKS
[. Rao P C, “Manutacturing Technology, Vol 2, Metal Cutting and Machine Tools”,
2™ Edition, Tata McGraw Hill, New Delhi, 13th reprint 2012
2. Kalpakjian, “Manufacturing Engineering and Technology”, Addison Wesley
Publishing Company, 3" edition, 1995.

REFERENCES
1. HMT Bangalore, “Production Technology”, McGraw Hill Education Pvt. Ltd.,
New Delhi, Reprint 2011.
2. Rajput R K, “A Text Book of Manufacturing Technology”, Laxmi Publications (P)
Ltd.,
New Delhi, Reprint 2010
3. Sharma P C, “A Text book of Production Engineering”, S Chand & Co Ltd., Reprint
2003
4. Jain R K, “Production Technology”, Khanna Publishers, New Delhi, 4™ edition,
1999
5. Roy A Lindberg, “Processes and Materials of Manufacture”, PHI, 2 edition, 8th
reprint, 1999
WEB REFERENCES
e http://nptel.ac.in/courses/112107144/

BoS Chairman

m’-'_lﬂ?iil of Automobile

NACTET DAl s e
Dr, MCET, Pollachi - 642

&l
9

le Enainieeddg

s UV,



Course Title : FLUID MECHANICS AND MACHINERY

Course Code: [40AU0304 :
R (Common to Automobile and Mechanical)

Core / Elective: Core L: T:P:C |4:0:0:4

Type :Theory Total Contact hours: 60 Hours

Prerequisites: i :
The student should have undergone the course(s): i

» Applied Physics
» Engineering Mathematics- I & II

Course Objectives
The course is intended to:
1. Calculate the properties of fluids.
2. Apply the principles of kinematics and dynamics of fluid.
3. Determine flow rates and head losses in viscous and turbulent flows.
4. Evaluate the performance of turbines
5. Evaluate the performance of pumps

Course Content Hours

UNITI FLUID PROPERTIES AND STATICS 9+3

Fundamental Units and Dimensions, Properties-mass density, specific weight, specific !
gravity, specific volume, surface tension, capillarity and compressibility- Problems,

Viscosity- Newton’s law of viscosity and dynamic viscosity, kinematic viscosity - Problems, |
types of Fluids, concept of Continuum, Statics - Pressure, Pressurc head, Pascal's law- |
Problems, Simple and differential manometers- Problems, Centre of pressure and total ‘
pressure- Problems, buoyancy- Problems.

UNIT II PRINCIPLES OF KINEMATICS AND DYNAMICS IN FLUID FLOW

9+3
Types of Fluid flow-Steady, unsteady, uniform, non-uniform, Laminar, turbulent, rotational,
ir-rotational, compressible, incompressible, 1D, 2D and 3D flows, application of control
volume to continuity equation, Kinematics-Lagrangian and Eularian approach — Stream lines,
path lines and streak lines, Dynamics-Euler's equation (Bernoulli's iequation)-applications-
Venturimeter Orificemater and pitot tube - Problems, Velocity and Ac%e[eration of fluid flow,
Newton's second law of motion - momentum equation for a fluid- Problems, Moment of
momentum equation, Boundary layer Theory.

UNIT III FLOW THROUGH PIPES AND DIMENSIONAL ANALYSIS 9+3

Hagen Poiseulle's formulae- Problems in Viscous flow through pipes, Major Head losses in
pipes - Darcy Weisbach's equation, Chezy's equation- Problems, Minor losses in Pipe bent,
entry, exit, sudden enlargement, sudden contraction — Problems, Flow through Pipes - series
pipe, Equivalent pipe, Parallel pipe, Branch pipe, Hydraulic Gradient line and total energy
line, Dimensional Homogeinity and Buckingham's n Theorem— Problems, Dimensionless
numbers, Model analysis, Similarities.
; ’ ,
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UNIT IV HYDRAULIC TURBINES 9+3

Impact of jets - Stationary vertical plates, Stationary curved plates, Moving vertical Plate,
Moving curved plate — Problems, Turbines - working principles, classification, Draft tube,
heads and efficiency, specific speed, unit quantities, Velocity triangle- impulse and reaction
turbines, Work done and Power delivered by the turbine- Performance of turbines.

UNIT V HYDRAULIC PUMPS 9+3

Centrifugal pumps - working principle and types, specific speed, unit quantities, heads and
efficiency, Priming, Cavitation, Performance curves, Net Positive Suction Head,
Reciprocating pump and rotary pump — working, types, Performance of positive displacement
pumps

Course Qutcomes

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

COIl. Calculate the properties of fluids.

CO2. Apply the principles of kinematics and dynamics of fluid.

CO3. Determine flow rates and head losses in viscous and turbulent flows.
CO4. Evaluate the performance of turbines

CO5. Evaluate the performance of pumps

TEXTBOOKS

1. Bansal, R.K., “Fluid Mechanics and Hydraulics Machines”, Laxmi Publications (P)
Litd.,
New Delhi, 2005,

2. Yunus Cengel, John Cimbalal , “Fluid Mechanics- Fundamentals and Applications”,
Tata McGraw-Hill Education, 2013,

REFERENCES

1. Rajput, R.K.,, “A Text Book of Fluid Mechanics” ,Chand S and Co., New Delhi -
2007

2. Som S. K, Biswas G “ Introduction to Fluid Mechanics and Fluid Machines”, Tata
McGraw-Hill, 2008

3. Ramamritham. S, “Fluid Mechanics, Hydraulics and Fluid Machines”, Dhanpat Rai &
Sons, Delhi, 1988.

4. Kumar K.L., “Engineering Fluid Mechanics”, Eurasia Publishing House (P) Ltd.,
New Delhi, 1995.

WEB REFERENCES

e http://nptel.ac.in/courses/112105171/1
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Course Code: 140AU0305 | Course Title : [C ENGINES

Core / Elective: Core - LT Pz C | 202 :3

Type :Theory & Practical | Total Contact hours: 60 Hours

Prerequisites:
The student should have undergone the course(s):

~ Applied Physics

Course Objectives
The course is intended to:
1. Compare the construction and working principles of IC Engines
2. Compare the thermodynamic parameters of engine operating cycles (Otto &
Diesel)
. Explain the working principle of subsystems of IC engines
. Describe the influences of combustion chamber geometry on combustion

B W

. Select the appropriate cooling and lubrication system for low power and high
power application
6. Choose the suitable IC engines for ON road vehicles based on load and speed

Course Content Hours

UNIT I CONSTRUCTION AND WORKING OF IC ENGINES 6+6

Heat engine — types. IC Engine — Classification — Reciprocating engine — Terminologies. SI
Engine and CI engine — construction — working principle. 28 and 4S Engine — construction —
working principle — Port timing diagram — Valve timing diagram. Engine operating cycle —
Air standard cycle — Otto cycle — Diesel cycle — Dual Cycle — Analysis — Problems.

UNIT II INDUCTION AND IGNITION SYSTEM 6+6

Carburetion — Air- fuel ratio — Importance of air fuel mixture — Requirements of air fuel
mixture — Simple carburetor — working — Throttle body injection — port injection — direct
injection. Fuel injection system — Functional requirements — Working — Inline, rotary and
common rail injection systems working — Fuel feed pump — fuel atomizer — mjection pump —
fuel injector and nozzles. CRDI.Ignition system — Requirements — Ignition timing — Spark
advance mechanism — Centrifugal and vacuum advance mechanism — Classification of
ignition system — Battery coil, magneto, CDI and Distributor-less —Construction — working.
Spark plug — Working.

UNIT III COMBUSTION AND COMBUSTION CHAMBERS 6+6

Richard's combustion theory — SI Engine — Combustion Stages — Ignition delay and its
influence n combustion — factors influences on SI Engine combustion — knocking — engine
variables on knocking. SI Engine combustion chamber — Types.CI Engine — combustion
stages — factors affecting delay period — abnormal combustion. CI engine combustion
chambers — classification — factors controlling combustion chamber design. Air motion —
importance — swirl, squish, and turbulence.

i

BoS Chatrman

Engineeri!

+ ~f Automohile

V9 gt i J\\ gl eTh L

%ﬁ;dmn{pﬂ Poliachi - 642 003
¢ Dr.MLDL, TUEEE



UNIT IV COOLING AND LUBRICATION SYSTEMS 6+6

Cooling System: Engine heat transfer — importance of heat transfer — importance of cooling—
under cooling — over cooling — Cooling system — classification — air cooling system — liquid
cooling system —coolant properties — thermostat — thermosyphon — forced circulation cooling
— evaporative cooling — components — working — Advantages — disadvantages.Lubrication
System: Friction on engine components — factors influence the engine friction — need for
lubrication — Stribeck Curve — classification — mist lubrication — dry sump lubrication — wet
sump lubrication — working.

UNITV SUPERCHARGER, TURBOCHARGER AND ENGINE TESTING 6+6

Need for supercharging — supercharger — turbocharger — methods — working — advantages and
disadvantages. Engine testing — engine specification — performance parameters - Power —
Torque — specific fuel consumption — mean effective pressure — efficiencies — dynamometers
— rope brake dynamometer — eddy current dynamometer — fuel consumption measurement —
engine speed measurement — air consumption measurement — brake power measurement —
engine testing procedure — engine testing standards — engine speed and vehicle speed relation.

Course Qutcomes
At the end of the course. the students will be able to:

CO1. Compare the construction and working principles of IC Engines

CO2. Compare the thermodynamic parameters of engine operating cycles (Otto &
Diesel)

CO3. Explain the working principle of subsystems of IC engines

CO4. Describe the influences of combustion chamber geometry on combustion

CO5. Select the appropriate cooling and lubrication system for low power and high
power application

CO6. Choose the suitable IC engines for ON road vehicles based on load and speed

TEXTBOOKS
1. Ganesan V, “Internal Combustion Engines™. Tata McGraw Hill, New Delhi. 2007.
2. Ramalingam K.K., “Internal Combustion Engines™. Sci-Tech Publications. 2005.
3. Mathur P.L and Sharma. “Internal Combustion Engines”. Dhanpat Rai and Sons.
2002.
REFERENCES

1. John B. Heywood. “Internal Combustion EnginesFundamentals” . McGraw Hill. New
York, 2011.

2. Richard stone. “Introduction to Internal Combustion Engines™ 4" edition. SAE
International and Macmillan Press. 2012.
3. Willard W. Pulkrabek. “Engineering Fundamentals of the Internal Combustion

Engine”. Pearson Prentice Hall., 2004,
4. Martyr A.l.Plint M.A."Engine Testing: Theory and Practice™.Butterworth-Heinemann

publications. 2007,
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| LIST OF EXPERIMENTS

Demonstration of single cylinder engine components assembly
Plot valve timing and port timing diagram

Study of Induction and Ignition system using demo kit

Study of cooling and lubrication system components

BN

CASE STUDIES

I. Construction and Working of IC Engine (Ex: DTS1, VVT)
2. Cooling and Lubrication system used for low power engines.
3. Interpretation of vehicle manufacturing engine specification based on load and speed.

Al
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Course Title : AUTOMOTIVE ELECTRICAL AND

Course Code: 140AT0306 ELECTRONICS -1

Core / Elective: Core L:T:P:C|2:1:0:3

Type :Theory Total Contact hours: 45 Hours

Prerequisites:
The student should have undergone the course(s):

~ Applied Physics

Course Objectives
The course is intended to:

1. Calculate the electrical parameters in a given circuit
Describe and differentiate the architecture of Microprocessor and
Microcontroller

o

3. Explain the construction, working and characteristics of battery charging system

4. Calculate the torque of DC Electrical motors that drive automotive systems

5. Explain the characteristics of AC Electrical motors

6. Choose the Elecirical wires, fuses and lighting systems for given load rating
Course Content Hours
UNIT I CIRCUIT ANALYSIS 6+3

Circuit reduction: Series, parallel and combinational Resistance circuit-Star circuit to Delta
circuit-delta circuit to star circuit-voltage and current divider rule-mesh, super mesh, node
and super node analysis :

UNIT 11 ELECTRONICS AND MICROPROCESSOR 6+3

Logic gates: AND, OR, NOT, NAND, NOR, Circuit reduction using karnaugh map, Half
Adder and Full Adder-Decoder-Encoder-MUX-Demux- flip-flops-4bit counter -Architecture
of 8085 Microprocessor and 8051 Microcontroller.

UNIT I1I BATTERY CHARGING SYSTEMS 6+3

DC  generator-Output emf —Characteristics -Alternator -Output emf -Characteristics-
Automobile regulator Functions - Three phase bridge rectifier -Nine diode rectifier-
Mechanical and 1C Voltage Regulators-characteristics

5% 5elln
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UNIT IV ELECTRICAL MOTORS 6+3

DC motor-Armature torque- shunt and series motor characteristics -Brushless DC Motor -
Brushless DC (BLDC) Driver circuit - BLDC motor characteristics - Different DC motors
torque equations - torque Calculations - Power window-Starting system-torque to drive
power window-torque to drive Engine-3phase and single phase AC motor construction and
characteristics

UNIT V AUTOMOBILE LIGHTING SYSTEM 6+3

Cables and wiring basics-Voltage and current in serial and parallel connections-voltage drop
in a Cable- Wire selection- Wire rating -current flow through the circuit-fuse rating. Lamp:
Tungsten halogen, Gas discharge and LED Construction and Working-Lamp glow Current —
Parabolic, Bifocal, Homifocal reflector construction and function-Vertical and Horizontal
deflector construction and function-plano convex, cylindrical lens and Poly-ellipsoid (PES)
construction and function -lamp Location-switching types and switch rating

Course Outcomes
At the end of the course, the students will be able to:

CO1. Calculate the electrical parameters in a given circuit

CO2. Describe and differentiate the architecture of Microprocessor and
Microcontroller

CO3. Explain the construction, working and characteristics of battery charging system
in automobile

CO4. Calculate the torque of DC Electrical motors that drive automotive systems

COS5. Explain the characteristics of AC Electrical motors

CO6. Choose Electrical wires, fuses and lighting systems for given load rating in
an automotive vehicle

TEXTBOOK

1. Tom Denton, “Automobile Electrical and Electronic systems”, 3rd Edition, Elsevier
publications.

REFERENCES

1. Mckenzie Smith I, John Hiley and Keith Brown, “Hughes Electrical and electronics
technology™, 8th Edition.

2. Cathey I I, Nasar S A, “Basic electrical engineering” by 2nd Edition, McGraw-Hill.

3. Jegathesan V, Vinoth kumar K and Saravana kumar R “Basic electrical and
electronics engineering” Wiley India.
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Course Code: 140AU0307

| Course Title : MANUFACTURING PROCESSES
LABORATORY - 1I
(Common to Automobile and Mechanical) -

Core / Elective: Core

L:T:P:C

Type :

Practical Total Contact hours:

Prerequisites:

The student should have undergone the course(s):

» Manufacturing Processes laboratory-I

Course Objectives

The course is intended to:

1. Use Lathe, Automat, Drilling and Milling machines to manufacture a machined

part

2. Develop process sequence for the given machined part

LIST OF EXPERIMENTS

('S ]

I P B NS

Exercise on Cylindrical Grinding,

Exercise on Key-way Milling.

Exercise on Spur Gear Cutting.

Exercise on Surface Grinding.

Exercise on Machining of bolt.

Exercise on Shaping- Male dove tail part.
Exercise on Shaping-Female dove tail part.
Exercise on Drilling, Reaming and Tapping.

Exercise on Key-way Machining in Slotting machine.

10. Exercise on Assembly of machined components (includes welding of gear housing)

Course Outcomes

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

CO1l. Use Lathe. Automat, Drilling and Milling machines to manufacture a machined

part

CO2. Develop process sequence for the given machined part

%OS Chariman
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Course Title : FLUID MECHANICS AND MACHINERY
Course Code: 140AU0308 LABORATORY
(Common to Automobile and Mechanical)

Core / Elective: Core LT :P:Cl0:0:4:2

Type : Practical Total Contact hours: 60 Hours

Prerequisites:
The student should have undergone the course(s):

» Applied Physics

Course Objectives
The course 1s intended to:

L. Evaluate the performance of turbines
2. Evaluate the performance of pumps

LIST OF EXPERIMENTS

Determination of the Coefficient of discharge of given Orificemecter.
Determination of the Coefficient of discharge of given Venturimeter
Determination of the velocity of flow using Pitot Tube

Calculation of the rate of flow using Rota meter.

Determination of friction factor of given set of pipes.

Draw the characteristic curves of centrifugal pump

Draw the characteristic curves of reciprocating pump.

Draw the characteristic curves of Gear pump.

WEoee = gy A R W B b

Draw the characteristic curves of Pelton wheel, .

._
=

Draw the characteristics curves of Francis turbine.

—
—_

. Draw the characteristic curves of Kaplan turbine.

H
£

Study of Impact of jets

—
(98]

Visualization of Reynolds Number

Course OQutcomes
At the end of the course, the students will be able to:

CO1. Conduct tests and evaluate the performance of turbines
CO2. Conduct tests and evaluate the performance of pumps
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Course Title : PERSONAL EFFECTIVENESS

Conpse: Cader 140ALID308 (Common to Automobile and Mechanical)

Core / Elective: Core L:T:P:C|0:0:2:1

Type : Practical Total Contact hours: 30 Hours

Course Objectives
The course is intended to:

1. Identify the strengths, weaknesses and opportunities

2. Set well-articulated goals for academics, career, and personal aspirations

3. Establish the road map to realize the goals

4. Apply time management techniques to complete planned tasks on time

5. Create time and pursue activities of self-interest that add value
Course Content
UNIT I THE IMPORTANCE OF ENVISIONING
Importance of positive self-perception — Principle of dual creation (Everything gets created
twice — Envisioning) - Understanding vision and mission statements - Writing personal
mission statements — ‘Focus’ as a way of life of most successful people — Importance of goal
setting —Importance of planning and working to time

UNIT II FUNDAMENTAL PRINCIPLES OF GOAL SETTING AND WORKING

TO TIME :
Clarifying personal values, interests and orientations — Awareness of opportunities ahcad —
Personal SWOT analysis - Principles driving goal setting: Principle of response and stimuli,
Circle of influence and circle of concern, what you see depends on the role you assume

UNIT 11 GOAL SETTING AND ACTION ORIENTATION

Potential obstacles to setting and reaching your goals - Five steps to goals setting: SMART
goals, Inclusive goals, Positive stretch, Pain vs gain, Gun-point commitment — Importance of
action orientation - Converting goals to actionable tasks — Establishing road map — Using
Gantt chart for planning and progress

UNIT IV TIME MANAGEMENT - TOOLS AND TECHNIQUES

Pareto 80-20 principle of prioritization — Time quadrants as a way to prioritize weekly tasks —
The glass jar principle - Handling time wasters — Assertiveness, the art of saying ‘NO’ —
Managing procrastination

UNIT V PUTTING INTO PRACTICE
Practicals: Using the weekly journal — Executing and achieving short term goals — Periodic
reviews
Course Qutcomes
At the end of the course the student will be able to:
CO1. Identify the strengths, weaknesses and opportunities
CO2. Set well-articulated goals for academics, career, and personal aspirations
CO3. Establish the road map to realize the goals
CO4. Apply time management techniques to complete planned tasks on time
COS. Create time and pursue activities of self-interest that add value
Course hand outs (compiled by PS team, MCET) ( ‘
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1. Learner’s workbook
2. Personal efficiency Journal
3. Reading material for Personal Effectiveness

Further Reading:
1. Stephen R Covey, “First things first”, Simon & Schuster Uk, Aug 1997.

2. Sean Covey, “Seven habits of highly effective teenagers”, Simon & Schuster Uk, 2004,

3. College student's guide to time management (e-book)
4. Michael S Dobson, Susan B Wilson, “Goal setting” (e-book)
Operational modality:

Enablement through | Conducted by  external | 2 days 7  hours | 14 hours
learning workshops experts and trained internal | each
faculty
Progress monitoring (face | Internal faculty I hour per week | 10 hours
to face interaction with for a minimum of
student and  checking 10 weeks
workbook/Journal
Mid semester | External expert 1 day 6 hours
reinforcement- workshop
Total 30 hours
No: of credits 1
Assessments:
Assessment Details Weightage | Administration | By Whom | When
Knowledge Multiple choice | 20% Pen and paper Internal Immediately
Test* questions (20) team after the initial
workshop
Final Multiple choice | 30% Internal End of
comprehensive | questions (40) team semester
Knowledge test* _
Scenario  based | Multiple choice | 30% Pen and paper Internal Immediately
knowledge test® | scenario team after mid-
responses (15) semester
reinforcement
Review of Student held | 10% Student journals | Trained Once in a
student journal | journal with to be reviewed | Internal week.
enough  pages faculty
for the whole
semester
Review of 10% Student journal | External End of
student journal comprehend expert and | semester
by external sive review Internal
expert reviewer

*Prepared by external expert team.

END OF SEMESTER- III

R
BoS Cha1 Iman jf

Department of H’dtﬁ' ml
D T‘A\_,LI Pollachi -

b4l U,

le Faginesting




SEMESTER-IV

Course Title : NUMERICAL METHODS

Code: 140A ,
SRS ol Feuatltdl (Common to Automobile and Mechanical)

Core / Elective: Core L: TzP:C|2:2:0:4

Type :Theory Total Contact hours: 60 Hours

Prerequisites
The student should have undergone the course:

» Engineering Mathematics [
» Engineering Mathematics II

Course Objectives
The course is intended to:

1. Solve the system of linear equations and calculate the dominant Eigen value

2. Solve the non-linear equations and apply the principle of least squares to fit a
curve for the given data.

3. Predict the unknown values from the given set of data and to evaluate integrals.

4. Solve first order ordinary differential equation using numerical techniques

5. Solve partial differential equation using numerical techniques.

Course Content Hours

UNIT 1 SOLUTION OF SYSTEM OF LINEAR EQUATIONS 9+3

Solution of system of linear equations-Direct method: Gaussian elimination method, Choleski
method, Iterative methods: Gauss-Seidel - sufficient conditions for convergence. Power
method to find the dominant Eigen value and the corresponding Eigen vector.

UNIT II SOLUTION OF NON-LINEAR EQUATION & CURVE FITTING 9+3

Solution of non-linear equation: Method of false position - Newton- Raphson method -Order
of convergence of these methods. Curve fitting - Method of least squares.

UNIT III NTERPOLATION, NUMERICAL DIFFERENTIATION &
INTEGRATION 9+3

Newton’s forward, backward interpolation — Lagrange’s interpolation. Numerical
Differentiation and Integration — Trapezoidal rule — Simpson’s 1/3 rule — Gaussian two point
and three point quadrature formula —Double integration using Trapezoidal rule.

’5 q \anu/cj R
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UNIT 1V SOLUTION OF FIRST ORDER ORDINARY DIFFERENTIAL
EQUATIONS 9+3

Numerical solution of first order ordinary differential equation-Single step method: Taylor’s
series- Euler's method - Runge-Kutta method of fourth order — Multi step method: Adams’
method.

UNIT-V SOLUTION OF PARTIAL DIFFERENTIAL EQUATIONS 9+3 i
Numerical solution of Laplace equation and Poisson equation by Liebmann's method -
solution of one dimensional heat flow equation - Bender - Schmidt recurrence relation -

Crank - Nicolson method.

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

CO1. Solve the system of linear equations and calculate the dominant Eigen value

CO2. Solve the non-linear equations and apply the principle of least squares to fita
curve for the given data.

CO3. Predict the unknown values from the given set of data’s; apply numerical
techniques to find derivatives and to evaluate integrals.

CO4. Solve first order ordinary differential equation using numerical techniques

COS. Solve partial differential equation using numerical techniques.

TEXT BOOKS

1. Srimanta Pal and Subodh C. Bhunia, “Engineering Mathematics”, First Edition, Oxford
University Press, New Delhi, 2015.

2. Grewal, B.S. and Grewal, J. S., “Numerical Methods in Engineering and Science”, Sixth
Edition, Khanna Publishers, New Delhi, 2004.

REFERENCES

1. Gerald, C. F. and Wheatley, P. O., “Applied Numerical Analysis”, Sixth Edition, Pearson
Education Asia, New Delhi, 20006.

2. Jain M. K., lyengar, S. R. and Jain, R. K, “Numerical Methods for Scmntlﬁc and
Engineering Computation”, Wiley Eastern Company.

WEB REFERENCES

e http://nptel.ac.in/courses/122102009/
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Course Title : STRENGTH OF MATERIALS

de: uo0402 ) . . .
Course Code: 140AU04 (Common to Automobile and Mechanical Engineering)

Core / Elective: Core L:T:P:C[{4:0:0:4

Type :Theory Total Contact hours: 60 Hours

Prerequisites
The student should have undergone the course:

» Engineering Mechanics

Course Objectives
The course is intended to:

L. Calculate the stresses and strains on normal and inclined plane of a structural
member,

2. Determine and illustrate shear force, bending moment and deflections of beam
structures.

. Analyze the torsion of shafts and springs.

. Analyze columns subjected to buckling loads.

. Calculate the stresses and strains associated with thin-wall cylindrical pressure
vessels.

Ly oW

Course Content Hours

UNIT 1 STRESS AND STRAIN OF SOLIDS 9+3

Rigid body and deformable body, Stiffness - types of stresses and strains-stresses in simple
and compound bars under axial load- factor of safety- Poisson’s ratio- elastic constants -
Modulus of Elasticity- bulk Modulus- modulus of rigidity-Relationship between elastic
constants- temperature stress and strain- Strain energy .

UNIT IT ANALYSIS OF STRESSES IN TWO DIMENSIONS 9+3

Stresses on inclined planes-principal planes and stresses-Moht’s circle for biaxial stresses
(Concepts only), Truss- Method of joints. Thin wall pressure vessel and it types- The
Longitudial Stress - Hoop stress - application - Stresses and Strain in cylindrical thin shells

UNIT III BEAMS - LOADS AND STRESSES 9+3

Beam- Types of beams- transverse loads and its types- Shear force and bending moment -
cantilever simply supported beams and overhanging beams (simple problems only).

Theory of simple bending - bending equation — bending stress -Neutral axis — transverse
shear stress - shear stress for I section and T section of beams.

BoS Charimarg
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UNIT IV DEFLECTION OF BEAM AND COLUMN 9+3

Deflection beams- Macaulay’s method, Moment area method Failure of a column-Euler's
Column Theory - Limitation of Euler's formula- End conditions for long columns- Effective
length-Slenderness Ratio- Rankine's formula.

UNIT V TORSION 9+3
Torsion- assumptions in the theory of pure torsion- torsional rigidity — torque transmitted by a
solid and hollow bar of circular cross section- torque transmitted by a stepped shaft - torque
transmitted by a compound shafts. Springs and its types- close coil Helical springs subjected
to compressive loads

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

CO1. Calculate the stresses and strains on normal and inclined plane of a structural
member subjected to external loading such as axial loads and thermal loads.

CO02. Determine and illustrate shear force, bending moment and deflections of beam
structures experiencing a combined loading.

CO3. Analyze the torsion of shafts and springs.

CO4. Analyze columns subjected to buckling loads.

CO5. Calculate the stresses and strains associated with thin-wall cylindrical pressure
vessels.

TEXT BOOKS

1. Hibbeler RC, “Mechanics of Materials”, Prentice-Hall of India, New Delhi, 2013.
2. James M Gere, “Mechanics of Materials”, Cengage Learning, India, 2012.

REFERENCES

1. Popov E.P, “Engineering Mechanics of Solids”, Prentice-Hall of India, New Delhi, 1997

2. Beer F. P. and Johnston R,” Mechanics of Materials”, McGraw-Hill Book Co, Third
Edition, 2002,

3. Nash W.A, “Theory and Problems in Strength of Materials”, Schaum Outline Series,
McGraw-Hill Book Co, New York, 1995

WEB REFERENCES

e hittp://nptel.ac.in/courses/112107147/
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Course Title : ENGINEERING METALLURGY

Course Code: 40 : .
A . e (Common to Automobile and Mechanical)

Core / Elective: Core L:T:P:C|3:0:0:3

Type :Theory Total Contact hours: 45 Hours

Prerequisites:
The student should have undergone the course(s):

> Material Science

Course Objectives
The course is intended to:
1. Analyze a phase diagram and explain iron-carbon equilibrium diagram.
2. Select an appropriate heat treatment process.
3. Select an appropriate surface treatment process
4. Choose an appropriate alloying element for a given ferrous alloy.
5. Choose an appropriate alloying element for a given nonferrous alloy.

Course Content Hours

UNIT I CONSTITUTION OF ALLOYS AND PHASE DIAGRAMS 9

Constitution of alloys- Solid solutions- Substitutional and Interstitial . Phase diagrams-
Interpretation of Phase diagram, Lever rule, Gibbs phase rule. cooling curve for pure metal,
binary solid solution and binary eutectic system. Iron — Iron Carbide equilibrium diagram.
Micro constituents in FesC diagram (Austenite, Ferrite, Cememtite, Pearlite, Martensite,
Bainite) Pearlite transformation.

UNIT I HEAT TREATMENT 9

Heat treatment process-purpose heat treatment. Types of heat treatment: Full Annealing,
Process annealing, Stress relief annealing, Speroidising, Isothermal annealing Normalizing,
Hardening, Tempering of steel-Low tempering, medium tempering, high tempering.
Austempering and Martempering .Quenching and quenching media. Isothermal
transformation  Diagram(TTT Diagram). Cooling curves superimposed on TTT
diagram.CCR. Hardenability- Definition. Method to determine Hardenability- Jominy end
quench test. Ideal Critical diameter.

UNIT 111 SURFACE TREATEMENT 9

Surface treatment process — Purpose of surface treatment .Case hardeneing- Carburizing-
types- Pack carburizing Liquid carburizing, Gas carburizing, Nitriding ,Cynaiding, Flame and
Induction hardening-working principle, merits, demerits and applications.

UNIT IV FERROUS ALLOYS 9

Ferrous metals-Definition .Steel - Types (Low carbon, medium carbon and High carbon
steels). Effect of alloying elements on properties of steel (Ms, Si, Cr, Mn, Va and W).
Properties and applications of Stainless Steel and Tool steel. HSLA steels- Maraging steels.
TRIP steels. Cast Iron-Types - White, Malleable, Grey and Spheroidal — Microstructure,
properties and applications.
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UNIT V NON-FERROUS ALLOYS 9
Non-ferrous metals — Types — Aluminium and its alloys -Designation system, Copper and its
alloys, Nickel and its alloys Magnesium and its alloys, Titanium and its alloy — Composition,
Properties, Applications.

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

CO1. Analyze a phase diagram and explain iron-carbon equilibrium diagram.

CO2. Select an appropriate heat treatment process to impart a desired property for a
given ferrous alloy and determine its hardenability.

CO3. Select an appropriate surface treatment process for ferrous and non-ferrous
alloys.

CO4. Choose an appropriate alloying element to impart a desired property for a given
ferrous alloy.

COS5. Choose an appropriate alloying element to impart a desired property for a given
nonferrous alloy.

TEXT BOOKS

1. William D Callister “Material Science and Engineering”, John Wiley and Sons 2010.
2. Anup Goel,S.S.Sabharwal, “Engineering Materials and Metallurgy”, Technical
Publication 2014

REFERENCES

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

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

3. Sydney H.Avner “Introduction to Physical Metallurgy” McGraw Hill Book Company,
2007.

WEB REFERENCES

e http://nptel.ac.in/courses/113106032/
o http://www.nptel.ac.in/courses/1 121081 50/
e https://en.wikipedia.org/wiki/Materials science
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Course Code: 140AU0404 | Course Title : KINEMATICS OF MACHINES

Core / Elective: Core L:T:P:C|3:0:2:4

Type :Theory & Practical | Total Contact hours: 60 Hours

Prerequisites:
The student should have undergone the course(s):

» Engineering Mechanics

Course Objectives
The course is intended to:

1. Calculate the degrees of freedom of simple mechanisms.

2. Calculate the velocity and acceleration of various links of simple mechanisms.
3. Develop cam profile for different follower motions.

4. Calculate the kinematic parameters of gears

5. Calculate the kinematic parameters of gear trains

Course Content Hours

UNITI INTRODUCTION TO MECHANISMS 6+2

Mechanism, machine and structure, constrained motion and its types, working of simple
mechanisms such as Four bar mechanism, single slider crank mechanism, double slider crank
mechanism and their inversions, Kutzbach criterion, Grubler's criterion, Grashof's law,
Degree of freedom of simple mechanisms.

UNIT II VELOCITY AND ACCELERATION IN SIMPLE MECHANISMS 12+4

Linear and angular velocities, absolute and relative velocities, rubbing velocity, Graphical
method: Relative velocity and instantaneous centre method for four bar mechanism and
single slider crank mechanism.Tangential, radial and Coriolis components of acceleration,
Graphical method acceleration of the links, Expressions for the position, velocity and
acceleration of the links in a Slider crank mechanism

UNIT 1L DESIGN OF CAM PROFILE 9+3

Types of cams, types of followers, radial cam, terminology of radial cam, types of follower
motions: uniform motion, simple harmonic motion, constant acceleration/deceleration
motion, cycloidal motion, cam profile for knife edge, roller and flat faced follower —
Graphical method

UNIT IV KINEMATICS OF GEARS 9+3

Types of gears, spur, Helical, Bevel and worm gear terminologies, law of gearing, Conjugate
action and conjugate curves, merits and demerits of involute and cycloidal profiles, length of
path of contact, length of arc of contact, contact ratio, interference and undercutting,
Minimum number of teeth on the pinion to avoid Interference

. /g S\%‘Px kfz(j PC.EJ '
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UNIT V KINEMATICS OF GEAR TRAINS 9+3

Classification of gear trains, calculation of Gear ratio, number of teeth for the gears in the
gear trains, velocities of the gears in gear trains such as Simple, Compound, Reverted &
Epicyclic (using tabulation method) gear trains, Differential gear train.

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

CO1. Calculate the degrees of freedom of simple mechanisms.

CO2. Calculate the velocity and acceleration of various links of simple mechanisms.

CO3. Develop cam profile for different follower motions.

CO4. Calculate the kinematic parameters of gears

COS5. Calculate the kinematic parameters of gear trains such as simple, compound and ‘_'.
epicyclic gear trains.

TEXT BOOKS

1. Rattan SS, “Theory of machines” — Tata McGraw-Hill Publishing Company Ltd, New
Delhi, 2009.

2. Ambekar A.G., “Mechanism and machine Theory”, Prentice Hall of India New Delhi,
2007.

REFERENCES

[. Robert L. Norton, “Kinematics and Dynamics of Machinery”, Tata McGraw-Hill, 2009.

2. Uicker, I.I., Pennock G.R and Shigley, J.E., “Theory of Machines and Mechanisms”, 3rd
Edition, Oxford University Press, 2009..

3. Ghosh. A and Mallick, A.K., “Theory of Mechanisms and Machines”, Affiliated East-
West Pvt. Ltd., New Delhi, 1988.

LIST OF EXPERIMENTS

1. Study of mechanisms and their inversions

a. Four bar mechanism
b. Crank lever mechanism
¢. Double crank mechanism
2. Computer simulation of simple mechanisms

(WS}

Cam analysis

4. Kinematics of gear trains
a. Compound gear train
b. Epicyclic gear train
c. Differential gear train

BoS Charima
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Course Code: 140AU0405 | Course Title : AUTOMOTIVE FUELS AND LUBRICANTS

Core / Elective: Core L: T:P:C|[2:0:2:3

Type :Theory & Practical | Total Contact hours: 60 Hours

Prerequisites:
The student should have undergone the course(s):

» Applied Chemistry

Course Objectives
The course is intended to:
1. Describe the petroleum oil refining process and manufacturing process of lubricants.
2. Demonstrate the testing of procedures of fuels and lubricants as per ASTM standard.
3. Calculate the combustion properties A/F ratio, enthalpies of formation and combustion
products composition.
4. Explain the effect of additives for fuels and lubricants.

Course Conient Hours

UNIT I INTRODUCTION 9
Crude petroleum — structure — constituents — refining process — thermal cracking, catalytic
cracking, polymerisation, alkylation, isomerisation, reforming, blending — products of
refining process.

Lubricant — base stocks — classification — grades of base stocks — viscosity — properties of
base stock — base oil processes — manufacturing process of lubricants.

UNITII FUELS AND TESTING 15

Automotive fuel — classifications — diesel, petrol, biodiesel, LPG & CNG — chemical
composition — ASTM testing — octane number — self ignition temperature — cetane number —
distillation temperature measurement — viscosity measurement — flash point & fire point
measurement — calorific value measurement — aniline point measurement — effects of fuel
properties on engine performance.

UNIT 111 COMBUSTION OF FUELS 12

Flames — classification. Combustion — stoichiometry — A/F ratio calculation — enthalpies of
formation — heating values — adiabatic combustion process — combustion products —
composition calculation.

UNIT 1V LUBRICANTSAND TESTING 15

Lubricants — Classification — components of lubricants — functions — selection of lubricating

oils — properties — nomenclature and specifications — SAE Rating — synthetic lubricants —

grease — properties — NLGI Numbers — ASTM testing — viscosity measurement — flash point

& fire point measurement — pour point & cloud point measurement — effects of lubricant

properties on engine performance. :
ad L,
¢
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UNIT V ADDITIVES 9

Fuel additives — gasoline additives — anti-static additives — metal deactivators, dyes — de-
mulsifiers — corrosion inhibitors — oxidant additive — antioxidants — anti-valve seat recession
additives — deposit control additives. Diesel additives — wax crystal modifiers/middle
distillate flow improvers — Wax Anti-Settling Additives, corrosion inhibitors — de-mulsifiers
— antifoams — diesel fuel stabilizers — color stabilizers — detergents — Cetane improvers —
lubricity improvers.

Lubricant additive — need of additives — functions — anti-wear & EP Agent — corrosion and
Rust Inhibitor — detergents — dispersant — friction modifier — pour point depressant — seal
swell agent — viscosity modifier — anti-foamant — antioxidant.

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

CO1. Describe the petroleum oil refining process and manufacturing process of
lubricants.

CO2. Demonstrate the testing of procedures of fuels and lubricants as per ASTM
standard.

CO3. Calculate the combustion properties A/F ratio, enthalpies of formation and
combustion products composition.
CO4. Explain the effect of additives for fuels and lubricants

TEXTBOOKS

1. V. Ganesan, “Internal Combustion Engines”, Tata McGraw Hill, New Delhi, 2007.
2. P.L.Mathur and Sharma, “Internal Combustion Engines”, Dhanpat Rai and Sons, 2010.

REFERENCES

1. John B. Heywood, “Internal Combustion Engines Fundamentals”, McGraw Hill, New
York, 2011

2. George E. Totten, “Fuels and Lubricants Handbook: Technology, Properties,
Performance, and Testing”, ASTM International, 2003

3. Surinder Parkash, “Petroleum Fuels Manufacturing Handbook”, McGraw-Hill, New =
York, 2010. -

LIST OF EXPERIMENTS:

ASTM distillation test of liquid fuels
Aniline point test of diesel

[US TN O T

Calorific value of liquid fuel.

Flash and fire points of petrol and diesel.

Cloud and pour point Test.

Temperature dependence of viscosity of lubricants by Redwood viscometer.
Viscosity index of lubricants by Saybolt viscometer

il e i

Study of ASTM standard test method for dropping point of lubricating grease

2 (D ipngel
2Rl

\

¢ g
BoS Chariman

Ernaineering
y y 111 = D4 Ja

E



Course Code: 140AU0406 | Course Title : AUTOMOTIVE CHASSIS

Core / Elective: Core L:T:P:C|[3:0:0:3

Type :Theory Total Contact hours: 45 Hours

Prerequisites:
The student should have undergone the course(s):

» Engineering Mechanics
» Strength of Materials

Course Obijectives
The course is intended to:

1. Tllustrate the various types of chassis frames

2, Iustrate the different types of steering system

3. Explain the construction and working details of axles, wheels and tyres

4. Describe the influence of suspension system on vehicle comfort

5. Compare the construction and working principles of various braking system

Course Content Hours

UNIT I FRAMES o

Classification of Automobile based on load carrying capacity, Types of chassis layout with
reference to power plant locations, drives, number of driving wheels and based on load
control,vehicle frames, Loads on frames, various types of frames — Conventional, Integral frame,
tubular frame - constructional details, defects in chassis frames, unitized frame body
construction.

UNIT II AXLES, WHEELS AND TYRES 9

Types of front axles and constructional and working details. Construction of Drive Axles, Types
of Loads acting on drive axles, Full — Floating, Three — Quarter Floating and Semi — Floating
Axles, stub axle — types and constructional details, Axle Housings and Types, Types and
Constructional Details of Different Types of Wheels and Rims, Tyre nomenclature, Different
Types of tyres and their constructional details

UNIT III STEERING SYSTEM 9

Steering system- purpose, requirements, working mechanism and steering parts, front wheel
geometry: castor, camber, king pin inclination, toe-in. conditions for true rolling motion of
wheels during steering, steering geometry, Ackermann and Davis steering system, constructional
details of steering linkages, Construction and working of different types of steering gear boxes,
steering linkages and layouts, turning radius, wheel wobble, power assisted steering-Principle
and Types.

BoS Charimai
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UNIT IV SUSPENSION SYSTEM 9

Need of suspension system, types of suspension, suspension springs, constructional details and
characteristics of leaf, coil and torsion bar springs, independent suspension, pneumatic
suspension, MR fluids, semi and fully active suspension system, shock absorbers — types and
constructional details.

UNIT V BRAKING SYSTEM 9

Theory of braking — Purpose, requirements, stopping distance, braking torque, stopping time and
braking efficiency, Effect of weight transfer during braking, classification of brakes, drum brakes
and disc brakes, constructional details, concept of dual brake system, parking brake, mechanical
braking system, hydraulic system, vacuum assisted system, air brake system, regenerative
braking system, antilock braking, EBD, ESC

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

COL. Illustrate the various types of chassis frames based on load and terrain
conditions

CO2. Illustrate the different types of steering system with its steering mechanism

CO3. Explain the construction and working details of axles, wheels and tyres

CO4. Describe the influence of suspension system on vehicle comfort

COS5. Compare the construction and working principles of various braking system

TEXT BOOKS

1. Heinz heizler - “Advanced Vehicle Technology” — ButterworthHeinemann.2002
2. Newton Steeds and Garrot- “Motor Vehicles”- Butterworths, London- 2000

REFERENCES
1. Heldt.P.M.- “Automotive Chassis”- Chilton Co., New York- 1990
2. Judge A.W- “Mechanism of the Car”’- Chapman and Halls Ltd., London- 1986
3. Giles.J.G- “Steering, Suspension and Tyres™- Tiiffe Book Co., London- 1988.
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Course Code: 140AU0407

METALLURGY LABORATORY
(Common to Automobile and Mechanical)

Course Title : STRENGTH OF MATERIALS AND B

Core / Elective: Core LW s P |0 Qi 2 2

Type : Practical Total Contact hours: 60 Hours

Course Objectives.

The course is intended to:

1. Demonstrate the basic concepts of strength and mechanics of a given
material under external loading

2. Demonstrate the micro structural characterization and the effect of heat
treatment on a given material

LIST OF EXPERIMENTS

STRENGTH OF MATERIALS LAB

1. Study of UTM and Test specimen- specification and standards

2. Conduct tension test on the given mild steel rod using universal testing machine for
determining the yield stress, ultimate stress, breaking stress. percentage of reduction
in area and percentage of elongation over a gauge length and Young’s modulus.

3. Conduct shear test on Mild steel and Aluminium rods by Double shear.

4. Calculate the modulus of rigidity of mild steel rod by Torsion test

5. Determine the toughness of the given mild steel specimen using IZOD and CHARPY
impact test.

6. Analyse the Hardness Number of metals by Brinell and Rockwell Hardness

7. Determine the flexural rigidity and verify the Maxwell Reciprocal Theorem of given
rectangular beam by deflection test.

8. Estimate the stiffness and modulus of rigidity of the helical spring by Compression
test.

METALLURGY LAB
9. Prepare a specimen using mounting press for metallographic examination.

10. Draw the microstructure of cast iron, copper and aluminum using Metallurgical

microscope

11. Compare the hardness number and impact strength for unhardened, hardened and

tempered mild steel specimens

12. Determine the hardenability of steel by Jominy End Quench test

Course Qutcomes

At the end of the course the student will be able to

CO1: Demonstrate the basic concepts of strength and mechanics of a given
material under external loading

CO2: Demonstrate the micro structural characterization and the effect of heat
treatment on a given material
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) . Course Title : ENGINE PERFORMANCE AND EMISSION
Course Code: 140AU0408 TESTING LABORATORY
Core / Elective: Core I TP C | 05024 2
Type : Practical Total Contact hours: 60 Hours

Course Objectives

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

CO1: Evaluate the performance of IC engines

CO2: Evaluate the emission characteristics of IC engines

LIST OF EXPERIMENTS

L.

Performance and emission test on single cylinder CI engine with rope brake
dynamometer

Performance and emission test on single cylinder SI engine

Performance and emission test for variable compression ratio (coupled with eddy
current dynamometer)

Performance and emission test on MPFI engine

Performance and emission test on CRDI engine

Examination of frictional and indicated power in MPFI engine using morse test
method

Heat balance analysis on single cylinder engine

Performance and emission test on turbocharged diesel engine

Comparison among performance of electronic fuel injection such as CRDI and MPFI,

turbocharged engine and conventional engine

. Compare the emissions of EFI and conventional type engines with BS IV emission

standards

Course Qutcomes

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

COl: Evaluate the performance of IC engines

CO2: Evaluate the emission characteristics of IC engines
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Course Title : ETHICAL AND MORAL RESPONSIBILITY

Code: . .
Course Code: [40AU0409 (Common to Automobile and Mechanical)

Core / Elective: Core L:T:P:C|0:0:2:1

Type : Practical Total Contact hours: 30 Hours

Course Objectives
The course 1s intended to:

1. Articulate the importance of ethical and moral responsibilities.

2. Explain the fundamental aspects of ethical practices.

3. Validate one’s appropriate and inappropriate behaviors in various roles.

4. Elaborate code of conduct of professional bodies.

5 Explain the importance of professional practices as a future employee/entrepreneur.

Course Content Hours

UNIT 1 ETHICAL PRACTICES — IMPORTANCE 8
Why ethical practices; The current day scenario of ethical practices — parents, society, politics
& business; Awareness of skewedness of information — news, advertisements and other
media; The need for cthical and moral responsibility on a personal level; Handling oneself
amidst peer pressure and societal pressure;

UNIT II ETHICAL PRACTICES — FUNDAMENTALS 6
Morality & Ethics; Moral issues, inquiry, moral dilemmas; Moral autonomy — Kohlberg’s
theory and Gilligan’s refinement; Theories on “right action” — virtue ethics, utilitarianism,
duty ethics, rights ethics — resolving moral dilemmas; justifying moral obligations;

UNIT III CODES OF CONDUCT 8
Importance of code of conduct and its role; Evolving draft Code of conduct for different roles
— son/daughter, student, future employee & citizen; Reflection on real time incidences at the
college.

Engineers as responsible experimenters; Faith of the Engineer (ABET); Pledge and Code of
cthics as per National Society of Professional Engincers (NSPE); Code of Ethics of
Institution of Engineers (India); Case studies and discussions in professional context

UNIT IV PROFESSIONAL PRACTICES AT WORK 8
Transition from a student to a professional; Importance of professional practices at work;
Integrity as the topmost virtue of a professional; Self-awareness: Where competence ends and
professionalism takes over; Professional qualities; Need to align oneself to culture & values
of organizations; Need to embrace diversity in organizations.

*- Includes review sessions
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Assessments:

Assessment Details Wt: Administration When ;
Class room | Group assignments . Dutine L
participation presentation; Case 70% assessmeni inialass classb ‘
discussions participation
Knowledge : . . End of
° Multiple choice questions 10% | Pen and Paper i
test course
Scenario based . . : End of
Multiple choice questions 20% | Pen and Paper
assessments course

No. of hours& credits:

Enablement through class room lecture, | Conducted by  trained | 30 hours — 1 credit
case discussions and group | internal faculty
presentations
At least two guest lectures Delivered by senior people
from Industries/Government
organizations

COURSE HANDOUTS (compiled by Professional Skills team, MCET)

1. Instructor’s Manual (for the faculty)
2. Learner’s workbook (for the student)

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

COl. Articulate the importance of ethical and moral responsibilities.

CO2. Explain the fundamental aspects of ethical practices. :

CO3. Validate one’s appropriate and inappropriate behaviors in various roles. \

CO4. Elaborate code of conduct of professional bodies. |
COS5 Explain the importance of professional practices as a future employee/entrepreneur

REFERENCES

1. Mike W Martin & Roland Schinzenger, Ethics in Engineering, Latest Edition, Tata
McGraw-Hill

2. Code of conduct document, MCET student handbook

3. Gail D Baura, Engineering Ethics - an industrial perspective, Academic Press,
Elsevier,

4. Subrato Bagchi, The professional - Defining the new standard of Excellence at work,
Penguin Books India

END OF SEMESTER IV
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SEMESTER V

Course Title : HEAT AND MASS TRANSFER

Course COdE:_ SRR (Common to Automobile and Mechanical)

Core / Elective: Core L: T:P:C |4:0:0:4

Type :Theory Total Contact hours: 60 Hours

Prerequisites:
The student should have undergone the course(s):

» Fluid Mechanics & Machinery
» Engineering Thermodynamics

Course Objectives
The course 1s intended to:

1. Solve one dimensional steady state conduction heat transfer in simple
geometries, fins and internal heat generation

2. Solve forced and natural convection heat transfer for external and internal flows

3. Apply phase change heat transfer in heat exchanger design

4. Calculate radiation heat transfer between different sections

5. Solve diffusion mass transfer through plane membrane

6. Describe the different applications of Heat transfer

Course Content Hours

UNIT I ONE DIMENSIONAL STEADY STATE CONDUCTION 12

Basic concepts-Modes of heat transfer — Conduction, Convection and Radiation-Cartesian
coordinate- Simple geometries-Plane wall, Cylinder, Sphere, Composite wall , cylinder and
Sphere — simple problems.

Fins — Short fin end insulated, Short fin end not insulated and long fin — Simple problems.
Internal heat generation — Plane wall and cylinder — Simple problems. One dimensional
Unsteady state heat conduction (Qualitative treatment only)

UNIT II CONVECTION 12
Basics — dimensionless numbers, boundary layer concepts- external flow — flow over plates,
cylinders and spheres — bank of tubes — Simple problems, internal flow — flow through
cylinders — simple problems. Free convection — flow over horizontal plate, flow over vertical
plate and flow through cylinders and spheres — simple problems.

UNIT 11X PHASE CHANGE HEAT TRANSFER AND HEAT EXCHANGERS 12

Phase change heat transfer — boiling- pool and flow boiling - condensation — simple problems.
Heat exchangers — Classifications - parallel flow, counter flow and cross flow- LMTD and
NTU methods —simple problems.
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UNITIV  RADIATION 12

“Basic concepts — absorptivity, reflectivity and transmissivity — black body and grey body
concepts — Laws of radiation — Stefan Boltzmann law, Kirchoff’s law, Planck’s law, Wien’s
law and Lambert’s cosine law — shape factor algebra — between plates and discs — simple
problems, Radiation shield — single and ‘n’ number of shields — simple problems.

UNIT V DIFFUSION MASS TRANSFER AND HEAT TRANSFER
APPLICATIONS 12

Basic concepts — properties of mixtures — mass concentration and mass fraction — mole
concentration and mole fraction — diffusion mass transfer — Fick’s law of diffusion —
diffusion through plane membrane- simple problems. Applications of heat transfer — domestic
applications — Refrigerator, Air conditioning, process industrial applications- Food industry,
Sugar Industry and automotive applications — Engine, radiators.

NOTE: (Use of approved Data Book is permitted in the End semester examination)

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

CO1. Solve one dimensional steady state conduction heat transfer in simple
geometries, fins and internal heat generation

CO2. Solve forced and natural convection heat transfer for external and internal flows

CO3. Apply phase change heat transfer in heat exchanger design

CO4. Calculate radiation heat transfer between different sections

CO5. Solve diffusion mass transfer through plane membrane

CO6. Describe the different applications of Heat transfer

TEXT BOOKS

[. Kothandaraman C.P “Fundamentals of Heat and Mass Transfer” New Age
International, New Delhi, 2012
2. Sachdeva R C, “Fundamentals of Engineering Heat and Mass Transfer” New Age

International, 2010,

REFERENCES
1. Yadav R “Heat and Mass Transfer”” Central Publishing House, 1995.

2. Ozisik M.N, “Heat Transfer”, McGraw-Hill Book Co., 1994.
3. Nag P.K, “ Heat Transfer”, Tata McGraw-Hill, New Delhi, 2011
WEB REFERENCES
e http:/nptel.ac.in/courses/112101097/

e http://nptel.ac.in/courses/Webcourse-contents/IISc-
BANG/Heat%20and%20Mass%20Transter/New_index1.html
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Course Code: 140AU0502 | Course Title : DESIGN OF MACHINE ELEMENTS

Core / Elective: Core L:T:P:C|4:0:0:4

Type :Theory Total Contact hours: 60 Hours

Prerequisites:
The student should have undergone the course(s):

» Kinematics of Machines
» Strength of Materials

Course Objectives
The course is intended to:

L. Design the machine elements subjected to simple and combined static loads.
2. Design the machine elements against fluctuating loads and impact loads
3. Calculate the design parameters for power transmitting element such as shaft, key
and coupling.
4. Determine the design parameters of helical and leaf spring for given application.
5. Design/Select a suitable bearing for the given application.
Course Content

UNITI DESIGN FOR STATIC LOAD OR STEADY STRESSES 12

Design Processes and its types. Static stress- yield stress and ultimate stress, direct, bending,
bearing and shear stresses - factor of safety, selection. Selection of materials and its
properties. eccentric loading-stress due to eccentric loading, problems. Theories of failure,
simple problems.

UNIT II DESIGN FOR FLUCTUATING AND IMPACT LOADS 12

Fatigue, types, Endurance limit, modifying factors, relation between endurance limit,
ultimate tensile strength and yield strength, problems on different fatigue loading conditions.
Stress concentration, stress concentration factor, causes of stress concentration, method of
reducing stress concentration, stress concentration factor for different material configuration.
Notch sensitivity, factors affecting notch sensitivity. Impact loading, shock loading, simple
problems.

UNIT III DESIGN OF SHAFTS, KEYS, and COUPLINGS 12

Difference between shaft, axle and spindle, Shaft materials, criteria of shaft design, different
transmitting clements on a shaft, shaft design against static loading for given application.
Shaft design for fatigue loading. Keys, types of keys, stresses developed in the key. Spline,
stresses 1n spline shaft, design of shunk key and spline. Couplings, types of coupling, design
of coupling based on given speed and load conditions, Design of flexible coupling based on
given speed and load conditions.
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UNIT IV DESIGN OF SPRINGS 12

Springs, types of springs, applications, spring terminology. Stresses in helical springs, Design
of helical and concentric spring for given loading. Leaf springs, NIP in leaf springs, Design
of leaf spring for given application.

UNIT V DESIGN OF BEARING 12

Bearings, bearing types, Parts of the bearing, rolling contact bearing, its applications. Load
carrying capacity, equivalent load, Life of bearing, Load life relationship, Problems.
Selection of ball bearings from manufactures catalogue. Sliding contact bearings, types and
Nomenclature. Hydrodynamic bearing, load carrying capacity, lubrication, selection of
lubricant, equivalent load, minimum oil film thickness- length to diameter ratio- bearing
pressure, radial clearance. Mckees equation, Somer field equations -Bearing characteristic
number problems.

NOTE: (Use of approved Design Data Book is permitted in the End semester
examination)

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

CO1. Design the machine elements subjected to simple and combined static loads.

CO2. Design the machine clements against fluctuating loads and impact loads

CO3. Calculate the design parameters for power transmitting element such as shaft,
key, and coupling.

CO4. Determine the design parameters of helical and leaf spring for given application.

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

TEXT BOOKS
1. V.B. Bhandari. “Design of machine elements” Tata McGraw Hills Education , 3
edition 2014,
2. P. C Sharma and A. K Agarwal. “Machine design” (SI units). S.K. Kataria & Sons.
Reprint 2013.
REFERENCES
1. Shigley J.E and Mischke C.R.,“Mechanical Engineering Design”, Sixth Edition,Tata
McGraw Hill, 2012
2. Ugural A.C, “Mechanical Design — An Integral Approach”, McGraw-Hill Book Co
2010

3. Spotts M.F., Shoup T.E “Design and Machine Elements” Pearson Education 2012.
WEB REFERENCES

o http://mptel.ac.in/courses/112105124/

o http://www.nptel.ac.in/downloads/112105125/
e  http:/mptel.ac.in/courses/112106137/

e  hittp://www.skf.com/in/index.html
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Course Code: 140AU0503 | Course Title : MECHANICS OF ROAD VEHICLES

Core / Elective: Core L:T:P:C|3:0:2:4

Type :Theory & Practical | Total Contact hours: 75 Hours

Prerequisites:
The student should have undergone the course(s):

» Engineering Mechanics
» IC Engines
» Automotive Chassis

Course Objectives
The course is intended to:

1. Determine the static and dynamic forces acting in reciprocating engines

2. Calculate the balancing forces of rotating and reciprocating masses

3. Analyze the effects of gyroscopic and fuel governing mechanisms in automobile

4. Caleulate the tractive characteristics for different type of drives (front, rear and
four wheel drives) and tracks (banked, curved and grade)

5. Calculate the braking characteristics for different type of drives (front, rear and
four wheel drives) and tracks (banked, curved and grade)

Course Content Hours

UNITT FORCE ANALYSIS 12

Applied and Constraint Forces - Free body diagrams - Static Equilibrium conditions - two,
three and four force members - Static force analysis in simple mechanisms — Dynamic force
analysis - Inertia force and Inertia torque - D.Alemberts principle Dynamic Analysis in
Reciprocating Engines Gas Forces - Equivalent masses - Bearing loads - Crank shaft Torque -
Turning moment diagrams - Fly wheels - Engine shaking Forces

UNIT II BALANCING 12

Static and dynamic balancing - Balancing of rotating masses - Balancing a single cylinder
Engine Balancing Multi-cylinder Engines Balancing of reciprocating parts Concepts of direct
and reverse crank mechanism

UNIT 111 GYROSCOPIC AND GOVERNING MECHNIS 12

Gyroscopic principle - gyroscopic couple Effect of gyroscopic couple and centrifugal couple
on four wheeled vehicle - Gyroscopic forces and Torques — Gyroscopic stabilization -
Gyroscopic effects in, ships and airplanes. Governors - Types - Centrifugal governors-
Classification of governors- sensitivity of various types of governor- controlling force of
governor
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UNIT IV VEHICLE PERFORMANCE | £/

Power requirement for propulsion, Air, Rolling and Gradient Resistances- Road performance
curve for maximum acceleration — Determination of Centre of gravity — Drawbar pull,
maximum speed and gradability, Maximum tractive effort calculation - handling and ride
characteristics on different road surfaces

UNIT V VEHICLE STABILITY _ 12

Calculation of equivalent weight- distribution of weight- stability of a vehicle on a slope -
reactions for different drive - dynamics of a vehicle running on a banked track - stability
vehicle cornering

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

CO1. Determine the static and dynamic forces acting in reciprocating engines

CO2. Calculate the balancing forces of rotating and reciprocating masses

CO3. Analyze the effects of gyroscopic and fuel governing mechanisms in automobile

CO4. Calculate the tractive characteristics for different type of drives (front, rear and
four wheel drives) and tracks (banked, curved and grade) '

COS5. Calculate the braking characteristics for different type of drives (ﬁ'on’t, rear and
four wheel drives) and tracks (banked, curved and grade)

TEXT BOOKS

1. Shigley J.E. and Uicker I I., “Theory of Machines and Mechanisms”. McGraw Hill. Inc.,
2002.
2. N.K, Giri “Automobile Mechanics™ IKChanna Publishers, 2015.

REFERENCES

1. Thomas Beven, “Theory of Machines”, CBS Publishers and Distributors, 1984,

2. Rattan SS, “Theory of Machines”, Tata McGraw Hill Publishing company Ltd. New
Delhi, 1994

3. Hans B Packeja, “Tyre and Vehicle Dynamics”, 2nd Edition, SAE International, 2005

LABORATORY EXPERIMENTS: (Hours: 15)

1. Balancing of rotating masses

2. Balancing of reciprocating masses

3. Gyroscope - Determination of gyroscopic couple

4. Governors - Determination of sensitivity ‘
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’Elurse Code: 140AU0504 | Course Title : AUTOMOTIVE TRANSMISSION

Core / Elective: Core L:T:P:C|3:0:0:3

Type :Theory Total Contact hours: 45 Hours

Prerequisites:
The student should have undergone the course(s):

> Engineering Mechanics
#» IC Engines
» Automotive Chassis

Course Objectives

The course is intended to:

[lustrate the construction and working principle of various types of friction clutches

Classify the types of gearboxes used in manual gear boxes

Illustrate the construction and working principle of drive line components in ON road

vehicles

4. Explain the construction and working principle of Hydrodynamic transmission system
and Continuously Variable Transmission

5. Explain the construction and working principle of Hydro static and Electric

Transmission systems

O R S

Course Content Hours
UNIT 1 CLUTCH 9

Role of Clutch-positive and gradually engaged types - types of clutches- single plate clutch-
coil spring type and diaphragm spring type -multiple plate clutch-centrifugal clutch. Clutch
operating mechanisms- Hydraulic - Va cuum - Electromagnetic clutch.

UNIT 1T GEAR BOX g

Need and Objectives of Gear bo