Syllabus for B.Tech(Automobile Engineering) up to Fourth Year

Revised Syllabus of B.Tech in AUE for the students who were admitted in Academic Session 2010-2011)

Second Year _

Tﬁird Semester

A. THEORY
Sl.No. Paper Code Subjects Contact Hours / Week @oints
L T P Total
1. HU-301 Values & Ethics in Profession 3 0 0 3 3
2. PH-301 Physics-2 3 1 0 4 4
3. CH301 Basic Environmental Engineering & 3 0 0 3 3
Elementary Biology
4. ME 301 Applied Thermodynamics 4 0 0 4 4
5. ME 302 Strength of Materials 3 0 0 3 3
6. ME 303 Engineering Materials 3 0 0 3 3
Total Theory | 19 1 0 20 20
B. PRACTICAL
Sl.No. Field Subjects Contact Hours / Week Cr.Poirst
L T P Total
7. HU-381 Technical Report Writing & O 0 3 3 2
Language Lab Practice
PH391 Physics Lab-2 0 0 3 3 2
8. ME 391 Machine Drawing —I 0 0 3 3 2
9. ME 392 Workshop Practice-II 0 0 3 3 2
10. ME 393 Applied Mechanics Lab 0 0 3 3 2
Total Practical 0 0 15 15 10
Total Semester| 19 1 15 35 30
Second Year — Fourth Semester
A. THEORY
Sl.No. Field Subjects Contact Hours / Week Cr.Poirst
L T P Total
1. M(CS)401 Numerical Methods 2 1 0 3 2
2. M-402 Mathematics-3 3 1 0 4 4
3. ME 401 Fluid Mechanics & Hydraulidq 4 0 0 4 4
Machines
4. ME 402 Mechanisms 3 0 0 3 3
5. ME 403 Primary Manufacturing Processes 4 ( D 4 4
Total Theory | 16 2 0 18 17
B. PRACTICAL
Sl.No. Field Subjects Contact Hours / Week Cr.Poirst
L T P Total
6. M(CS)491 Numerical Methods Lab 0 0 2 2 1
7. ME491 Fluid Mechanics & Hydraulics Lab 0 0 3 3 2
8. ME 492 Manufacturing Technology Lab 0 0 3 3 2
9. ME493 Material Testing Lab 0 0 3 3 2
10. ME 494 Machine Drawing-I| 0 0 3 3 2
Total Practical 0 0 14 14 9
Total Semester| 16 2 12 32 26
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Fifth Semester
A. Theory
SI. No. Field Subjects Contact Hours /Week Cr.Point
L T P Total
1 AUE501 Dynamics of Machine. 3 0 q 3 3
2 AUES502 Heat Transfer. 3 0 0 3 4
3 AUE503 Design of Machine 4 0 0 4 4
Element.
4 AUE504 Professional Elective | 3 q (¢ 3 3
5 AUE505 M/c Tools & Machining| 3 0 0 3 3
Technology.
Total Theory 16 0 0 16 17
B. Practical
Sl. No. Field Subjects Contact Hours /Week Cr.Roint
L T P Total
6 AUE 591 Seminar | (Trg.) 0 0 3 3 2
7 AUE592 Engine Component Lah. B 3 2
8 AUE 593 Design Practice 0 0 3 3 2
AUE 594 Professional Elective | 0 0 3 3 2
Lab |
Total Theory 0 0 12 12 8
Total Semester 16 0 12 28 25

List of Professional Elective |
AUE504 (A) Automotive Chassis.
AUE504 (B) Fluid Power Control.(To be taken from BEC)
Sixth Semester

A. Theory
Sl. No. Field Subjects Contact Hours /Week Cr. Boin
L T P Total
1 AUEG601 Automotive Petrol & Diese| 3 0 0 3 3
Engine
2 AUEG602 Power Unit & Transmissior 3 0 g 3 3
3 AUEG03 Metrology & Measurement]. 3 0 Q 3 3
4 AUEG604 Professional Elective Il 3 0 0 3 3
5. AUE 605 Professional Elective I 3 0 0 3 3
6 AUE Production Management & 3 1 0 4 4
606(HU) Operation Research
Total Theory 18 1 0 19 19
B. Practical
SI. No. Field Subjects Contact Hours /Week Cr. Boin
L T P Total
7 AUE 691 Metrology & Measurement 0 0 3 3 2
Lab.
8 AUE692 Applied Thermodynamics & 0 0 3 3 2
Heat Transfer Lab.
9 AUE 693 CAD Applications in 0 0 3 3 2
Automotive
Engineering
10 AUE 695 Professional Elective Il Lab ¢ Q 3 2
Total Theory 0 0 12 12 8
Total Semester 18 1 12 31 27

List of Professional Elective |l

AUE 604 (A) Vehicle Body Engineering.

AUE 604 (B) Mechatronics.(To be taken from ME604B)
List of Professional Elective lI

AUE 605 (A) Design of Automotive Systems.

AUE 605 (B) Material Handling(To be taken from ME3Y)
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Seventh _éemester
A. Theory
SI. No. Field Subjects Contact Hours /Week Cr. Boin
L T P Total
1. AUE701 Vehicle Dynamics 3 0 0 3 3
2 AUE702 Automotive Electrical® 3 0 0 3 3
Electronics System.
3 AUE703 Professional Elective| 3 0 0 3 3
W
AUE704 Professional Elective 3 0 0 3 3
5 AUE705 Free Elective | 3 0 0 3 3
Total Theory 15 0 0 15 15
B. Practical
SI. No. Field Subjects Contact Hours /Week Cr. Boin
L T P Total
6 AUE791 ETPM Lab. 0 0 3 3 2
AUE792 Project Part | 0 0 6 6 2
8 AUE793 Seminar Il (Trg.) 0 0 2 2 2
9 AUE783 Group Discussion 0 0 2 2 2
Total Theory 0 0 13 13 8
Total Semester 15 0 13 26 23

List of Professional Elective 1V
AUE 703 (A) Combustion & Pollution Control in Autahile.
AUE 703 (B) Robotics and Robot application.
List of Professional Elective V.
AUE 704 (A) Transport Management.
AUE 704 (B) Modern Vehicle Technology
List Of Free Elective |
AUE 705 (A) Non-Destructive Testing Methods.
AUE 705 (B) Maintenance Engineering.

Eighth Semester

A. Theory
Sl. No. Field Subjects Contact Hours /Week Cr.Roint
L T P Total
1 AUE801(HU) Engineering Economy & Financial 2 0 0 2 2
Managment.
2 AUES802 Professional Elective VI 3 0 0 3 3
3 AUES803 Free Elective Il 3 0 0 3 3
Total Theory 8 0 0 8 8
B. Practical
Sl. No. Field Subjects Contact Hours /Week Cr.Roint
L T P Total
4 AUE 891 Automotive Elect. & Electronics| 0 0 3 3 2
Lab
5 AUE892 Auto Scaning Lab. 0 0 3 3 2
6 AUE Project Part Il 0 0 12 12 6
893(Project)
7 AUE 894 Comprehensive Viva Voce 0 0 0 0 2
AUE 881 Deign Lab 0 0 6 6 4
Total Theory 0 0 24 24 16
Total Semester 8 24 32 24

List of Professional Elective VI
AUE 802 (A) Off Road Vehicle.
AUE 802 (B)Automotive Air Conditioning
AUE 802 (C) CAD/CAM and modern manufacturmgthods(To be taken from ME802A)
List Of Free Elective Il
AUE 803 (A)Alternate Fuels and Energy SysterdsJE 803 (B)Quality Control and Reliability Engineerir@o be taken from
ME802D). AUE 803 (CJinite Element Methods and its Applicati¢fo be taken from ME605B)
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SEMESTER - 1lI
Theory

VALUES & ETHICS IN PROFESSION

HU-301

Contracts:3L

Credits- 3

Science, Technology and Engineering as knowleddeaarSocial and Professional Activities

Effects of Technological Growth:

Rapid Technological growth and depletion of resosir&eports of the Club of Rome. Limits of growth: airsdble
development

Energy Crisis: Renewable Energy Resources

Environmental degradation and pollution. Eco-frigritechnologies. Environmental Regulations, Envirental Ethics
Appropriate Technology Movement of Schumacheryldevelopments

Technology and developing notions. Problems of fieldgy transfer, Technology assessment impact sisaly

Human Operator in Engineering projects and indestiProblems of man, machine, interaction, Imptassembly line and
automation. Human centered Technology.

Ethics of Profession:

Engineering profession: Ethical issues in Engimgegractice, Conflicts between business demandpiiessional ideals.
Social and ethical responsibilities of TechnolagyiStodes of professional ethics. Whistle blowing laegbnd, Case studies.

Profession and Human Values:

Values Crisis in contemporary society

Nature of values: Value Spectrum of a good life

Psychological values: Integrated personality; mdmgalth

Societal values: The modern search for a good tsogisstice, democracy, secularism, rule of lawyea in Indian
Constitution.

Aesthetic values: Perception and enjoyment of eairnplicity, clarity

Moral and ethical values: Nature of moral judgerspoanons of ethics; ethics of virtue; ethics dfydathics of
responsibility.

Books:

1. St%phen H Unger, Controlling Technology: Ethics #re@lResponsible Engineers, John Wiley & Sons, Nevk Y894
(2" Ed)

2. Deborah Johnson, Ethical Issues in Engineerirgntie Hall, Englewood Cliffs, New Jersey 1991.

3. AN Tripathi, Human values in the Engineering Pssfen, Monograph published by IIM, Calcutta 1996.

Ph301 :Physics2
Contacts: 3L + 1T

Credits 14
Module 1:

Vector Calculus:

1.1 Physical significances of grad, div, curl. Lingegral, surface integral, volume integral- plgsiexamples in the context
of electricity and magnetism and statements of &dkeorem and Gauss theorem [No Proof]. Expresdigrad, div, curl
and Laplacian in Spherical and Cylindrical co-oadés. 2L

Module 2 :

Electricity

2.1 Coulumbs law in vector form. Electrostatic figldd its curl. Gauss’s law in integral form and\ansion to differential

form . Electrostatic potential and field, Poissolatn. Laplace’s eqn (Application to Cartesian, Sigladly and Cylindrically
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symmetric systems — effective 1D problems) Eleotticrent, drift velocity, current density, contitwiequation, steady

current. 5L
2.2 Dielectrics-concept of polarization, the redatiD=0E+P, Polarizability. Electronic polarization andlarization in
monoatomic and polyatomic gases. 3L
Module 3:
Magnetostatics & Time Varying Field:
3. Lorentz force, force on a small current elenptated in a magnetic field. Biot-Savart law andajplications, divergence
of magnetic field, vector potential, Ampere’s law integral form and conversion to differential forfaraday’s law of
electro-magnetic induction in integral form and wersion to differential form. 3L
Module 4:
Electromagnetic Theory:
4.1 Concept of displacement current Maxwell’'s fielguations, Maxwell's wave equation and its solutionfree space.
E.M. wave in a charge free conducting media, Sléptld, physical significance of Skin Depth, E.M. mgyeflow, &
Poynting Vector.

6L
Module 5:

Quantum Mechanics:

5.1 Generalised coordinates, Lagrange’s Equatfomation and Lagrangian, generalised force poténtimenta and
energy. Hamilton’s Equation of motion and Hamilemmi Properties of Hamilton and Hamilton’s equatdmotion.

4L
Course should be discussed along with physical problems of 1-D motion

5.2 Concept of probability and probability densityperators, commutator. Formulation of quantum meicsaand Basic
postulates, Operator correspondence, Time depen@ehrddinger's equation, formulation of time indegent
Schrédinger’s equation by method of separationasfables, Physical interpretation of wave functipgnormalization and
probability interpretation), Expectation values, pfipation of Schrodinger equation — Particle in iafinite square well
potential (1-D and 3-D potential well), Discussimm degenerate levels. 9L

Module 6:
Statistical Mechanics:

3.1 Concept of energy levels and energy statesrodtiates, macrostates and thermodynamic probabéiyilibrium
macrostate. MB, FD, BE statistics (No deduction seagy), fermions, bosons (definitions in terms jpihs examples),
physical significance and application, classicahits of quantum statistics Fermi distribution atraze& non-zero
temperature, Calculation of Fermi level in metalspdotal energy at absolute zero of temperatuck tatal number of

particles, Bose-Einstein statistics — Planck’s ¢dwlackbody radiation..

7L
Basic Environmental Engineering and Elementary Biology
CH-301
L-T-P = 3-0-0

At least 30 Hrs/Sem

General
Basic ideas of environment, basic concepts, maretyo& environment, their interrelationship.
1L

5
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Mathematics of population growth and associatedblpros, Importance of population study in environtakengineering,

definition of resource, types of resource, reneabbn-renewable, potentially renewable, effeatxafessive use vis-a-vis
population growth, Sustainable Development. 2L
Materials balance: Steady state conservation systéeady state system with non conservative paitafsstep function.
1L

Environmental degradation: Natural environmentalzatds like Flood, earthquake, Landslide-causesectsff and
control/management; Anthropogenic degradation likeid rain-cause, effects and control. Nature anapsc of
Environmental Science and Engineering.

2L
Ecology
Elements of ecology: System, open system, clossisy definition of ecology, species, populatioommunity, definition
of ecosystem- components types and function. 1L
Structure and function of the following ecosystefarest ecosystem, Grassland ecosystem, DesertstemsyAquatic
ecosystems, Mangrove ecosystem (special referenBeridar ban); Food chain [definition and one examp each food
chain], Food web. 2L
Biogeochemical Cycle- definition, significance, floshart of different cycles with only elementary cgan [Oxygen,
carbon, Nitrogen, Phosphate, Sulphur]. 1L

Biodiversity- types, importance, Endemic speci€ipdiversity Hot-spot, Threats to
biodiversity, Conservation of biodiversity. 2L
Air pollution and control
Atmospheric Composition: Troposphere, Stratosphdesosphere, Thermosphere, Tropopause and Mesopause.

1L

Energy balance: Conductive and Convective heat ggnsfdiation heat transfer, simple global tempeeatodel [Earth as
a black body, earth as albedo], Problems. 1L
Green house effects: Definition, impact of greersgogases on the global climate and consequentlyeanwater level,
agriculture and marine food.Global warming and dtmsequence, Control of Global warming. Earth’'s hemadget.
1L

Lapse rate: Ambient lapse rate Adiabatic lapse edteospheric stability, temperature inversioni@tdn inversion).
2L

Atmospheric dispersion: Maximum mixing depth, veidn coefficient, effective stack height, smoleest plumes and
Gaussian plume model. 2L
Definition of pollutants and contaminants, Primand secondary pollutants: emission standard, ieripailutant.
Sources and effect of different air pollutantssi@nded particulate matter, oxides of carbon, exafenitrogen, oxides of
sulphur, particulate, PAN. 2L
Smog, Photochemical smog and London smog.
Depletion Ozone layer: CFC, destruction of ozonerldye CFC, impact of other green house gases, effecizone
modification. 1L
Standards and control measures: Industrial, comateand residential air quality standard, contr@asure (ESP. cyclone
separator, bag house, catalytic converter, scruppieetury), Statement with brief reference).

1L
Water Pollution and Control

Hydrosphere, Hydrological cycle and Natural water.
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Pollutants of water, their origin and effects: Oelygde.mandi.ng wastes, pathogens, nutrients, Shésnal application,
heavy metals, pesticides, volatile organic compsund 2L
River/Lake/ground water pollution: River: DO, 5 day B@est, Seeded BOD test, BOD reaction rate constaffect of

oxygen demanding wastes on river[deoxygenatiorerati@n], COD, Oil, Greases, pH.

2L
Lake: Eutrophication [Definition, source and effect 1L
Ground water: Aquifers, hydraulic gradient, growmater flow (Definition only) 1L

Standard and control: Waste water standard [BOD, GQ@IDGrease],

Water Treatment system [coagulation and floccutateedimentation and filtration, disinfection, haeds and alkalinity,
softening]

Waste water treatment system, primary and secortdzayments [Trickling filters, rotating biologicebntractor, Activated

sludge, sludge treatment, oxidation ponds] tertieggtment definition.

2L
Water pollution due to the toxic elements and th@chemical effects: Lead, Mercury, Cadmium, angefic
1L
Land Pollution
Lithosphere; Internal structure of earth, rock asudl 1L

Solid Waste: Municipal, industrial, commercial, iagitural, domestic, pathological and hazardougdsebstes; Recovery

and disposal method- Open dumping, Land fillingjneration, composting, recycling.

Solid waste management and control (hazardous iantedical waste). 2L

Noise Pollution

Definition of noise, effect of noise pollution, sei classification [Transport noise, occupationdeianeighbourhood noise]
1L

Definition of noise frequency, noise pressure, @oistensity, noise threshold limit value, equivaleroise level,

L,(@8hrindex; Ld,.

Noise pollution control. 1L
Environmental Management:
Environmental impact assessment, Environmental tAuinvironmental laws and protection act of IndRifferent
international environmental treaty/ agreement/quok 2L
References/Books

1. Masters, G. M., “Introduction to Environmental Emgéring and Science”, Prentice-Hall of India Pwtl..1991.

De, A. K., “Environmental Chemistry”, New Age Intational.

ME301 : Applied Thermodynamics
Contacts : 4L
Credits 03
Module Syllabus Contact
No. Hrs
1 1. Review of fundamentals; Heat and work, First lamfosteady flow system. 03
2. Pure Substance, Properties of pure substance; Plodispure substances- Phase rule; Phase 04

Change Processes of Pure Substances — tripleiptalgot.; Property diagrams of Phase change
Processes; P-V-T surface for phase change; Propeotgs of real substances - compressed
liquid, saturated, wet & superheated vapour.

7
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2 The 2 Law of Thermodynamics; the corollaries & their pisy the property of entropy; entropy 07
change of a pure substance; Tds equations andaticuof entropy change; concept and uses of
entropy; the entropy generation principle. The sddaw of thermodynamics for an open system.

Exergy analysis, Reversible work and irreversihjlixergy change of a system™2aw
efficiency. 04

3 Maxwell relations; Clapeyron Equation, Joule Thommpso-efficient 04

4 I.C.Engine, Air Standard cycles; Otto, Diesel, DGambustion. 03
Reciprocating air compressors; the compressor ayitte and without clearance, efficiencies; 03
volumetric efficiency & its effect on performanaaultistaging.

5 Vapour power cycles & its modifications, Reheat & Bwegrative cycle for steam, Binary cygle 04
and cogeneration.

6 Refrigeration cycles, reversed carnot cycle; comptmeand analysis of simple vapour 05
compression Refrigeration cycle, Actual Refrigerataycles, Vapour Absorption Refrigeratign
cycle.

10. Use of psychometric charts & processes for air itaming 03
Total=40L

Books recommended:
1. Engineering Thermodynamics - P.K Chattopadyay, OUP

©NOoORODN

Fundamentals of Thermodynamics - 6e by Sonntag,radige & Van Wylen, John Wiley.
Engineering Thermodynamics-4e by P.K .Nag, TMH

Thermodynamics- an Engineering approach - 6e, Cé&gelles, TMH

Engineering Thermodynamics- M. Achyuthan, PHI

Basic Engineering Thermodynamics- R. JoBleH, Pearson

Engineering Thermodynamics (Indian edition) — Rugsaldeliyi, OUP

Thermodynamics (Schaum’s) ™2d, Potter & Somerton, TMH

ME : Strength of Materials

Contact Week / Semester= 12 minimum

Contact per week: 3L Credit: 3

Module

Syllabus Contact Hrs.

1A.

B.

Concept of mechanics of deformable solids; cphed stress developed against 1L
external force/pressure; brief review of normal ahdaring stress and strain;

Deformation of axially loaded members, staticallgterminate and indeterminate 4L
problems.

Strain energy in tension and compression 1L

C.
2

Analysis of Biaxial stresses-Mohr’s circle forkial stress; concept of normal stress, 6L
principal stress and pure shear. Shear strain lagar strain energy. Stresses in thin
walled pressure vessels- tangential and Hoop stResation between shear modulus
and Young's modulus.

Stresses in beams; shear force (SF), axial fameé bending moment (BM); 7L
differential relations for BM, SF and load; SF and BMgrams; bending stresses|in
straight beams — symmetric loading; stresses immiseof various cross sections;
stresses in built-up beams and beams of differentenals.

Torsion of a circular shaft, shear energy irsitior. Concept of closed and open 4L
coiled helical springs, Stresses and deflectiometital springs under axial pull.

Deflection of statically determinate and indeterate beams due to bending 7L
moment, differential equation of elastic line, Antdament method, Strain energy
method- Catigliano’s theorem, superposition method.

6L

=

Theory of columns; eccentric loading of shortitstcolumn buckling: Euler load fo
columns with pinned ends and other end restraifuter's curve; emperical colum
formulae —

(i) straight line, (ii) parabolic and (iii) Rankir@ordon.

=

8
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Note for Teachers:

1. Stress should be given to clarify different consegitthe subject.

2. Deduction of all relevant equations should be wdrsat and explained.

3. Sufficient number of problems from each topic skdeg worked out during class and as home assignment

Books Recommended

Elements of Strength of Materials by Timoshenko & Young,'5Ed.- East west press.
Introduction to Solid Mechanics by Shames & Pitarresi’*Ed., Prentice Hall India.
Mechanics of Materials by Beer & Johnston, TMH

Engineering Mechanics of Solids by E.P. Popov;™ Ed., Prentice Hall India
Fundamentals of Strength of Materials by Nag & Chanda, Wiley India

Strength of Materials by R.Subramanian,"2Ed., Oxford Univ. Press

Strength of Materials by Ryder, Mcmillan press

NoogkwdpR

ME303 . Engineering materials

Contacts : 3L Contact week/ semester = 12 mmum
Credits . 3

SI.LN | Syllabus Contact
0. Hrs.

1. Introduction: Material Science—its importance in engineering; Classification of 2
Materials—metals, polymers, ceramics, composites; Advanced
materials—semiconductors, smart materials, nano-materialsjeReatomic structure
Atomic bonding in solids-bonding forces and energies; ionic/covalent/metalli
bonding.

2. Crystal Structure: Fundamental concepts; Unit cells; seven crystatesys; single 2
crystal, polycrystalline and nasrystalline materials; Metallic crystal structures—FCC,
atomic packing factor, BCC & HCP structures.

3. Imperfections in Metals: Point defects due to vacancy & impurities, allogslid 2
solutions; Dislocations—linear defects, interfacial defects, grain boundaries.

4. Phase Diagrams Definition and basic concepts; solubility limiRhase equilibria, one- 3
component phase diagram, binary phase diagrampietation of phase diagrams.

5. Iron -carbon System allotropy of iron, iron-iron carbide phase diagrgoperties ang 2
uses of plain carbon steel

6. Classification of Metals and Alloys- compositionsgeneral properties and uses: 6

6.1 Ferrous alloys: Classification —low carbon steels, medium carbarelst high
carbon steels, stainless steels, alloy steelsatmbUie steel, cast irons.

6.2 Non-ferrous alloys: Copper & Copper alloys; Aluminum alloys; Zinc alloy
Nickel alloys; Lead & Tin alloys;

[

7. Mechanical Properties of Materials Elastic properties of materialgensile and 6
compressive stress and strain, stress-strain bmlravnodulus of elasticity (Young’
modulus), yield strength, tensile strength, plagiéformation, true stress and strain;
Ductility; Resilience; Toughness, impact tests; dass- Brinell, Rockwell and
Vickers hardness and their testing procedureselation between hardness and tensile
strength; Fatigue strength; Effect of temperature tensile strength & impact
properties, creep failure.

172}

8. Heat Treatment: Definition and purposes; Heat treatment processes 4
steels—Hardening, structural change during heating andlimgo factors affecting
hardening; Tempering; Austempering; Normalizing; Annealing—full annealing,
spheroidising annealing, stress—relieving, rechysédion annealing; Preciptation g
Age Hardening of non-ferrous alloys.

=

9. Polymers & Elastomers Definition; How polymers are made- polymerizatign; 2
Polymer molecular structures; Thermoplastics & Tmsets; Special characteristics
like low sp. gravity, optical, electrical & thermaroperty, decorative color, easy
formability, low corrosion etc; Uses of polymerglaglastomers.

10. | Ceramic Materials: What is ceramics; common ceramic materials andr the 2
characteristics; How ceramics areds—sintering and vitrification process; Ceramic
structures; Properties and applications.

9
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SILN | Syllabus Contact
0. Hrs.
11. | Composite materials What is composites; Polymers matrix and their igpfibns; 2
Metal matrix and ceramic matrix composites andrtlagplications; How composites
are made.
12. | Corrosion and Degradation of Engineering Materials Definition; Types of 2

corrosion—uniform, pitting, crevice, galvanic, stress corrosion cracking and erosion;
Corrosion contro— material selection, environment control, propegigie.

13. | Materials SelectionMethodology: Selection of material based on required properties, 1
availability and cost of material, environmentaluss.
Note for Teachers:

1. Stress should be given to clarify different consept
2. Industrial examples must be cited regardingafsearious materials and the specific propertie®ived for selection of
these materials.

Books Recommended

Materials Science and Engineering by W.D. Calliarest adapted by R. Balasubramaniam, Willey India, 2.0
Engineering Materialgroperties and selection by Budinski & Budinski,Ed., Prentice Hall India
Engineering Materials and Metallurgy by R.SrinivasZfiEd., Tata McGraw Hill.

Materials & Processes in Manufacturing by E.P.Degaand adapted by Black & Kosher™MBd., Wiley India.
Materials Science and Engineering by V.Raghav&rEd, Prentice Hall India.

agprwdE

Practical

Technical Report Writing & Language Lab Practice
Code: HU-381

Cr-2

Guidelines for Course Execution:

Objectives of this Course: This course has beemydedi
1. Toinculcate a sense of confidence in the students.
2. To help them become good communicators both sgaalli professionally.
3. To assist them to enhance their power of Tech@eahmunication.

Detailed Course Outlines:
A. Technical Report Writing: 2L+6P

1. Report Types (Organizational / Commercial / Busirida®ject )
2.  Report Format & Organization of Writing Materials
3. Report Writing (Practice Sessions & Workshops)

B. Language Laboratory Practice

I. Introductory Lecture to help the students getctear idea of Technical Communication & the neeflLanguage

Laboratory
Practice Sessions 2L

2. Conversation Practice Sessions: (To bealas real life interactions)
2L+4P

a) Training the students by using Language LBlevice/Recommended Texts/cassettes /cd’s to gatltimening Skill
& Speaking Skill honed
b) Introducing Role Play & honing over all Commigcative Competence
3. Group Discussion Sessions: 2L+6P
a) Teaching Strategies of Group Discussion
b) Introducing Different Models & Topics of GrouPiscussion
¢) Exploring Live /Recorded GD Sessions for mendstgdents’ attitude/approach & for taking remedialeasure
Interview Sessions; 2L+6P
a) Training students to face Job Interviews confidentyd successfully
b) Arranging Mock Interviews and Practice Sessions fotegrating Listening Skill with Speaking Skill im
formal situation for effective communication

10
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4. Presentation:

a) Teaching Presentation as a skill
b) Strategies and Standard Practices of Individualrlsp Presentation

¢) Media & Means of Presentation: OHP/POWER POINT/ Othéudio-Visual Aids

5. Competitive Examination: 2L+2P

a) Making the students aware of Provincial /Nationaiternational Competitive Examinations
b) Strategies/Tactics for success in Competitive Exantiioas

c) SWOT Analysis and its Application in fixing Target

Books — Recommended:
Nira Konar: English Language Laboratory: A Comprehsive Manual
PHI Learning, 2011
D. Sudharani: Advanced Manual for Communication baratories &
Technical Report Writing
Pearson Eduoat(W.B. edition), 2011
References:
Adrian Duff et. al. (ed.): Cambridge Skills fafluency
A) Speaking (Levels 1-4 Audio Cassettes/Handbooks)
B) Listening (Levels 1-4 Audio Cassettes/Handbooks)
Cambridge Weisity Press 1998
Mark Hancock:  English Pronunciation in Us
4 Audimssettes/CD’S OUP 2004

Physics Lab-2
Code: PH-391

Contacts: (3P)
Credit: (2)

Group 1: Experiments on Electricity and Mangentism

1. Determination of dielectric constant of a givBelectric material.

3. Determination of resistance of ballistic galvaneder by half deflection method and studyvafiation of
logarithmic decrement with series resistance.

4. Determination of the thermo-electric power aegain temperature of the given thermocouple.

5. Determination of specific charge (e/m) of eleotby J.J. Thomson’s method.

Group 2: Quantum Physics
6. Determination of Planck’s constant using phelioc
7. Determination of Lande’g factor using Electspin resonance spetrometer.
8. Determination of Stefan’s radiation constant
9. Verification of Bohr’'s atomic orbital theory thugh Frank-Hertz experiment.
10. Determination of Rydberg constant by studyingltdgen/ Helium spectrum

Group 3: Modern Physics
11. Determination of Hall co-efficient of semicorutiars.
12. Determination of band gap of semiconductors.

13. To study current-voltage characteristics, loasponse, areal characteristics and spectral respohphoto
voltaic solar cells.

a) A candidate is required to perform 3 experimégitsrg one from each group. Initiative should &lesh so
that most of the Experiments are covered in a gella the distribution mentioned above. Emphasisihbe
given on the estimation of error in the data taken

b) In addition a student should perform one mopeeaments where he/she will have to transduce titigud of

any of the above experiments or the experimentiowed in c] into electrical voltage and collect theta in a
computer using phoenix or similar interface.
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c¢) Innovative experiment: One more experiment dexigoy the student or the concerned teacher or both

Note:
i. Failure to perform each experiment mentioned in bJand c] should be compensated by
two experiments mentioned in the above list.
ii. At the end of the semester report should sent to ¢ board of studies regarding
experiments, actually performed by the college, meioned in b] and c]
iii. Experimentin b] and c] can be coupled and parts o single experiment.
Recommended Text Books and Reference Books:

For Both Physics | and I

1. B. Dutta Roy (Basic Physics)

2. R.K. Kar (Engineering Physics)

3. Mani and Meheta (Modern Physics)

4.. Arthur Baiser (Perspective & Concept of Moderygits)

Physics | (PH101/201)

Vibration and Waves

Kingsler and Frey

D.P. Roychaudhury

N.K. Bajaj (Waves and Oscillations)

K. Bhattacharya

R.P. Singh ( Physics of Oscillations and Waves)

A.B. Gupta (College Physics Vol.ll)

Chattopadhya and Rakshit (Vibration, Waves and Adcs)st

NouoswNR

O
o
=,
]
»

Moler (Physical Optics)
A.K. Ghatak
E. Hecht (Optics)
E. Hecht (Schaum Series)
F.A. Jenkins and H.E. White
. 6. Chita Ranjan Dasgupta ( Degree Physics Vol 3)
uantum Physics
Eisberg and Resnick
A.K. Ghatak and S. Lokenathan
S.N. Ghoshal (Introductory Quantum Mechanics)
E.E. Anderson (Modern Physics)
Haliday, Resnick and Crane (Physics vol.lll)
. Binayak Dutta Roy [Elements of Quantum Mechanics]
rystallography
S.0. Pillai (a. Solid state physics b. Problarolid state physics)
A.J. Dekker
Aschroft and Mermin
Ali Omar
R.L. Singhal
. Jak Tareen and Trn Kutty (Basic course in Crysgadphy
aser and Holography
A.K. Ghatak and Thyagarajan (Laser)
Tarasov (Laser)
P.K. Chakraborty (Optics)
B. Ghosh and K.G. Majumder (Optics)
B.B. Laud (Laser and Non-linear Optics)
Bhattacharyya [Engineering Physics] Oxford

QounhrwhE

QourwbdE

CUAWNRCOTRAWNE

Physics II(PH 301)

Classical Mechanics (For Module 5.1 in PH 301)
H. Goldstein

A.K. Roychaudhuri

R.G. Takwal and P.S. Puranik

Rana and Joag

M. Speigel (Schaum Series)

J.C. Upadhya (Mechanics)
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Electricity and Magnetism

1. Reitz, Milford and Christy

2. David J. Griffith

3. D. Chattopadhyay and P.C. Rakshit

4. Shadowitz (The Electromagnetic Field)
Quantum Mechanics

7. Eisberg and Resnick

8. A.K. Ghatak and S. Lokenathan

9. S.N. Ghoshal (Introductory Quantum Mechanics)

10. E.E. Anderson (Modern Physics)

11. Haliday, Resnick and Crane (Physics vol.lll)

12. Binayak Dutta Roy [Elements of Quantum Mechanics]

Statistical Mechanics
Sears and Sallinger (Kinetic Theory, Thermodynaraitd  Statistical Thermodynamics)
Mondal (Statistical Physics)
S.N. Ghoshal ( Atomic and Nuclear Physics)
Singh and Singh
B.B. Laud (Statistical Mechanics)
. F. Reif (Statistical Mechanics)
ilectrics
Bhattacharyya [Engineering Physics] Oxford

NgourwdE

ME 391 : Machine Drawing-I
Credit: 2

Schematic product symbols for standard componantgechanical, electrical and electronic systemdlivvg symbols and
pipe joints;
Orthographic projections of machine elementsgedififit sectional views- full, auxiliary sections;
Isometric projection of components;
Assembly and detailed drawings of a mechanicarably, such as a plummer block, tool head of aisigap
machine, tailstock of a lathe, welded pipe joimdi¢ating work parts before welding, etc.
(At least six sheets must be drawn)
Books:
1. Text Book on Engineering Drawing, Narayana/ Kantgi&citech
2. Mechanical Engineering Drawing and Design, S. RdlM. Bhattacharyya
3. Machine Drawing by N.D. Bhatt
4. Machine Drawing by P.S. Gill

Workshop Practice-II

Code: ME-392

Cr-2

Pattern Making; pattern material, pattern allowanmed types of patterns; (5P)

Mould making Practice: Uses of moulding tools: greand moulding, gating system, risering systeme owaking; (6P)
Making a typical product using sheet metal; (3P)

Basic Forging processes like upsetting, drawing damahforge welding; (5P)

Practicing Resistance Spot Welding, Shielded Metal\Welding and Gas Welding; (7P)

Machining of typical products involving lathe, nily/shaping operations and finishing process(esy¢hihing of gears.
(10P)

Applied Mechanics Lab

Code: ME-393

Cr-2

N.B: Minimum six(6) experiments from the list to benducted by the students
Verification of Varignon's theorem;

Determining spring stiffness under tension andp@ssive loads; Strain gauge based strain/ deftgdiorce
measurement of a cantilever beam;

Tension Test and Compression Test of ductile aittiebmaterials: stress-strain diagram, determoratf yield
strength, ultimate strength, modulus of elastigigrcentage elongation and percentage reductiareas, observation of
fractured surfaces;

Bend and rebend test of flat test pieces, detetiomaf bending stresses;

Torsion Test;

Hardness Tests: Brinnel/ Vickers and Rockwell te3imre hardness test;

Experiments on friction: determination of coeféint of friction;

13
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Experiments to observe speed ratios obtained tshigulley and gears, and to evaluate torquecaetdgy
required.

SEMESTER - IV

Theory

NUMERICAL METHODS
Code : M(CS) 401
Contacts : 2L+1T
Credits :2

Approximation in numerical computation: Truncatiemd rounding errors, Fixed and floating-point arigtic, Propagation
of errors. 4)

Interpolation: Newton forward/backward interpolatid.agrange’s and Newton’s divided difference Ipaation.

®)
Numerical integration: Trapezoidal rule, Simpsaly3 rule, Expression for corresponding error terms
©)
Numerical solution of a system of linear equations:
Gauss elimination method, Matrix inversion, LU Faitation method, Gauss-Seidel iterative method.

(6)
Numerical solution of Algebraic equation:
Bisection method, Regula-Falsi method, Newton-Raphsethod. 4)
Numerical solution of ordinary differential equatidcculer's method, Runge-Kutta methods, Predictor&xor methods
and Finite Difference method. (6)
Text Books:

1. C.Xavier: C Language and Numerical Methods.

2. Dutta & Jana: Introductory Numerical Analysis.

3. J.B.Scarborough: Numerical Mathematical Analysis.

4. Jain, lyengar , & Jain: Numerical Methods (Proldeand Solution).
References:

1. Balagurusamy: Numerical Methods, Scitech.

2. Baburam: Numerical Methods, Pearson Education.

3. N. Dutta: Computer Programming & Numerical Anatydiniversities Press.

4. Soumen Guha & Rajesh Srivastava: Numerical Methots?.

5. Srimanta Pal: Numerical Methods, OUP.

MATHEMATICS
Code: M 402
Contacts: 3L +1T =4
Credits: 4

Note 1: The entire syllabus has been divided into fw modules.
Note 2: Structure of Question Paper
There will be two groups in the paper:

Group A: Ten questions, each of 2 marks, are to benawered out of a total of 15 questions, covering ¢hentire
syllabus.

Group B: Five questions, each carrying 10 marks, & to be answered out of (at least) 8 questions.
Students should answer at least one question froeach module.
[At least 2 questions should be set from each bfodules Il & IV.
At least 1 question should be set from each bfodules | & Ill. Sufficient
questions should be set covering the whole Isjdus for alternatives.]

Module I: Fourier Series & Fourier Transform [8L]

Topic: Fourier Series

Sub-Topics:Introduction, Periodic functions: Properties, E€e®dd functions: Properties, Special wave formau&8e
wave, Half wave Rectifier, Full wave Rectifier, Savethed wave, Triangular wave.

@
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Euler's Formulae for Fourier Series, Fourier Sefiedunctions of period 2 Fourier Series for functions of period 2l,
Dirichlet’'s conditions, Sum of Fourier series. Exdes. Q)

Theorem for the convergence of Fourier Seriesestant only). Fourier Series of a function withgesiodic

extension. Half Range Fourier Series: Constructioialf range Sine Series, Construction of Half radigesine Series.
Parseval's identity (statement only). Examples. (2)

Topic: Fourier Transform:

Sub-Topics: Fourier Integral Theorem (statement only), Foufimnsform of a function, Fourier Sine and Cosintednal
Theorem (statement only), Fourier Cosine & Sine Si@ms.
Fourier, Fourier Cosine & Sine Transforms of eletagnfunctions. (1)

Properties of Fourier Transform: Linearity, Shiffin Change of scale, Modulation. Examples.
Fourier Transform of Derivatives. Examples. Q)

Convolution Theorem (statement only), Inverse afrfer Transform, Examples. )

Module Il : Calculus of Complex Variable [13L]
Topic: Introduction to Functions of a Complex Variable.
Sub-Topics: Complex functions, Concept of Limit, Continuity andf®ientiability. Q)

Analytic functions, Cauchy-Riemann Equations (statgmenly). Sufficient condition for a function to banalytic.
Harmonic function and Conjugate Harmonic functiaiated problems. (1)

Construction of Analytic functions: Milne Thomson timed, related problems Q)
Topic: Complex Integration.

Sub-Topics: Concept of simple curve, closed curve, smooth cé@veontour. Some elementary properties of complex
Integrals. Line integrals along a piecewise smaottve. Examples.  (2)

Cauchy’s theorem (statement only). Cauchy-Goursatéme (statement only). Examples. (1)

Cauchy's integral formula, Cauchy’s integral formida the derivative of an analytic function, Cauchyntegral formula
for the successive derivatives of an analytic fiomctExamples.  (2)

Taylor’s series, Laurent’s series. Examples (1)

Topic: Zeros and Singularities of an Analytic Functon & Residue Theorem.

Sub-Topics: Zero of an Analytic function, order of zero, Singpities of an analytic function. Isolated and neokated
singularity, essential singularities. Poles: simpddée, pole of order m.

Examples on determination of singularities andrthature. Q)

Residue, Cauchy’s Residue theorem (statement onlghlems on finding the residue of a given functiemaluation of

o ® SiNX 2n dé P(z)
definite integrals: —dx, J. : ,Uj dz (elementary cases, P(z) & Q(z) are
o X ° a+bcosf+csid “ Q)

polynomials of & order or less). 2

Topic: Introduction to Conformal Mapping.

Sub-Topics: Concept of transformation from z-plane to w-planené&pt of Conformal Mapping. Idea of some standard
transformations. Bilinear Transformation and deieation of its fixed point.

(€]
Module 1lI; Probability [8L]

Topic: Basic Probability Theory
Sub-Topics:Classical definition and its limitations. Axiomatiefinition.
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Some elementary deduction: i) P(O)=0, ®RJA)<1, iii).P(A’)il-P(A) etc. where the symbols haveir usual meanings.
Frequency interpretation of probability. Q)

Addition rule for 2 events (proof) & its extensitmmore than 2 events (statement only). Relatedigmob
Conditional probability & Independent events. Extensto more than 2 events (pairwise & mutual indemnce).
Multiplication Rule. Examples. Baye's theorem (stat@m  only) and related problems.

©)

Topic: Random Variable & Probability Distributions. Expectation.

Sub-Topics: Definition of random variable. Continuous and disereandom variables. Probability density function &
probability mass function for single variable onBistribution function and its properties (withoptoof). Examples.
Definitions of Expectation & Variance, properties & examples.

@

Some important discrete distributions: Binomial &$3on distributions and related problems.
Some important continuous distributions: UnifornxpBnential, Normal distributions and related praofde Determination
of Mean & Variance for Binomial, Poisson & Uniformsttibutions only.
@)
Module 1V: Partial Differential Equation (PDE) and Series solution of
Ordinary Differential Equation (ODE) [13L]

Topic: Basic concepts of PDE.
Sub-Topics: Origin of PDE, its order and degree, concept ofittmh in PDE. Introduction to different methodsswoiution:
Separation of variables, Laplace & Fourier transfonethods. (1)

Topic: Solution of Initial Value & Boundary Value PDE’s by Separation of variables, Laplace & Fourier transform
methods.

Sub-Topics:

PDE I: One dimensional Wave equation. 2
PDE II: One dimensional Heat equation. (2)
PDE Ill: Two dimensional Laplace equation. )

Topic: Introduction to series solution of ODE.

Sub-Topics: Validity of the series solution of an ordinaifferential equation.
General method to solve '+P; y'+P, y=0 and related problems. (2)
Topic: Bessel's equation.

Sub-Topics: Series solution, Bessel function, recurrence relatmf Bessel's

Function of first kind. (2)

Topic: Legendre’s equation.

Sub-Topics:  Series solution, Legendre function, recurreetations and

orthogonality relation. 2)
TOTAL LECTURES: 42

Text Books:

Brown J.W and Churchill R.V: Complex Variables andohpations, McGraw-Hill.

Das N.G.: Statistical Methods, TMH.

Grewal B S: Higher Engineering Mathematics, KhanahliBhers.

James G.: Advanced Modern Engineering Mathema®iearson Education.

Lipschutz S., and Lipson M.L.: Probability (Schasi®utline Series), TMH.

ouhrwN

References:

Bhamra K. S.: Partial Differential Equations: Anraductory treatment with applications, PHI
Dutta Debashis: Textbook of Engineering Mathematimsw Age International Publishers.
Kreyzig E.: Advanced Engineering Mathematics, Jdfiley and Sons.

Potter M.C, Goldberg J.L and Aboufadel E.F.: AdvahEagineering Mathematics, OUP.
Ramana B.V.: Higher Engineering Mathematics, TMH.

Spiegel M.R., Lipschutz S., John J.S., and Spellbvan Complex Variables, TMH.

ourwdE

ME-401: Fluid mechanics & Hydraulic Machines
Contacts: 4L

Credit: 4

Fluid mechanics
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Module Syllabus Contact Hrs
No.
1 1. Review of fluid properties and fluid statics. Hydiauforces on submerged surfaces; forces| or 02
vertical, horizontal, inclined and curved surfaces.
2. Kinematics of fluid flow: fluid flow and classifi¢®ns. Continuity equation in 1D & 3D. Potentigl 03
flow & Stream function; types of flow lines.
2 3. Dynamics of fluid: equations of motion; Euler's egjon; Bernoulli's equation; Applications of 04
Bernoulli's equation.
4. Momentum Analysis of flow systems; the linear motnem equation for steady flow, differential 03
approach.
3 5.  Flow through pipes; Darcy — Weisbach equation aftibm loss; hydraulic grade line and total 03
energy line.
4 6. Basic principle for flow through orificesy-notches{rectangulans; weirs (rectangular). Flow 04
through open channels; use of Chezy’'s formula.
5 7. Dimensional Analysis & Model investigation appliea flow systems — Buckingham Pi theorem. 02
Dimensionless numbers in fluid flow.
8.  Flow of fluid around submerged bodies; basic coteepdrag and lift. 02
9. Boundary layer — definition; Boundary layer sepanmati basic concept. 02
Hydraulic Machines
Module Syllabus Contact Hrs
No.
6 Hydraulic Turbines; Principles and Classificatiom®esign & working principle of a Pelton Wheel, 05
efficiency and performance curves. Francis Turbieplan Turbine. Function of Draft Tube. Cavitatipn
in Turbines.
7 Reciprocating Pumps: Components & Principles, @ieaSon, discharge, work done, power 05
requirement.
8 Centrifugal pumps: Components, working principleadh & efficiency. Multistage Centrifugal pumps. 05
Pump characteristics, NPSH & Cavitation.
Total=40

Books Recommended

1. Fluid Mechanics & Turbo Machines — M.M.Das, PHI 120

Fluid Mechanics & Machinery — R.K.Bansal, Luxmi Pghlions.

Introduction to Fluid Mechanics & Fluid Machinessem & Biswas, TMH.

Fluid Mechanics & Machinery — C.S.P Ojha, R.BerndtsgoN. Chandramouli, OUP.
Introduction to Fluid Mechanics — Fox & Macdonalidiley.

Fluid Mechanics — Fundamentals & Applications — G#¢i&gCimbala, TMH.

8. 0Ojha,C S P,Berndtsson. R,Chandramouli. P. N.

N gk wDN

ME-402 Mechanisms

Contact Week / Semester= 12 minimum
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Contact per week: 3L redit: 3
Module Syllabus Contact Hrs.
1.A Introduction to mechanisms, Difference between Ntehand Mechanisn 2L

Classification of Pairs of Elements, Kinematic chaypes of joints in a chain; Fc-
bar linkage: motions of links, Grashof's criteriohmovability.

B Degrees of freedom r plane Mechanisms, Gruebler’s criterion for planechanism 3L
Kinematic inversion— four Inversions of a Slider-Crank Chain.

2. Velocity analysis in Mechanisms: Relative velocitgtirod— slider crank mechanism, 7L
four bar mechanism, Crank and slo lever mechanism; Instantaneous centre method
Fkennedy’s theorem; Acceleration analysis: Acceleralmages, Klein’s construction,
analytical expression of velocity & accelerat
3. Belt-drive — introduction; Law of belting, Length ofafl belt for open and cross be
connections; Stepped pulley for open flat belt;Sien in flat belt and -belts; Power
transmitted in belt dri
4. Gear terminology, Laws of gearing, types of g Spur, Bevel, Helical, Worm; toof
profile, interference; Gearains — simple, compound, epicyclic gear train; 8be
torque analysis of gear trai
5. Classification of Cams and followers; Radial Cam, Asalyf knife-edge, roller and 6L
flat face follower motior— constant velocity, simple harmonic, constant lecaéon &
deceleration; Offset followe

6. A Kinematic Synthesis: Introduction to problems afidtion generation, path generat 5L
and rigid body guidance; Type, Number and Dimerai@®ynthesis; Two and thr
position synthesis of four bar mechaniand slider —crank mechanism : Graphicgl —
pole, Relative pole and Inversion method; Anajjtisolution - Freudenstein’s
Method.

t 4L

=y

6L

B Study of lower pair Mechanisr- Pantograph, Parallel linkage mechanisms, Straight 3L
line mechanism, Automobile steng mechanism, Hooks joint.

Note to the Teachers :

1. Stress should be given on the concept of diffeigpits.

2. All relevant deductions should be worked out and exgthi

3. Sufficient number of problems from each topic skolé worked out during the class and should alsadsggned as
home assignment.

Books Recommended :

1. Elements of Mechanism — Daughty and James, McGidw
2. Theory of Machines — S S Rattan, Tata McGraw Hill
3. Theory of Mechanisms & Machines — A.Ghosh & A.K.MalAEWP
4. Design of Machinery — R.L.Norton, Tata McGraw Hill
5. Mechanism & Machine Theory — Rao, R.V. Dukkipati, &Vil
6. Theory of Machines, V.P.Singh, Dhanpat Rai & Co
ME403 . Primary Manufacturing Processes
Contacts : 4L
Credits .4
S/L Module/Sub module Contact Hours
Sub module Module
1.
Introduction
O Manufacturing; Definitions and broad grouping 1 1
2.
Casting
Q Introduction 1 15
History
Definition
Major Classification
Casting Materials

18



Syllabus for B.Tech(Automobile Engineering) up to Fourth Year

Revised Syllabus of B.Tech in AUE for the students who were admitted in Academic Session 2010-2011)
WEST BENGAL
BRRSITY B THCNRSBEY

O Sand mould casting 12
Moulding sands: composition, properties & testing
Design of gating system: sprue, runner, ingatesérri
Estimation of powering time
Foundry equipments, Furnaces
Melting, pouring and solidification
Type of patterning, use of a core
Different type of sand mould casting

Floor mould casting

Centrifugal casting

Shell mould & CO2 casting

Investment casting

Q Permanent mould casting 1
Die casting, types, methods, advantages & appbicati
Slush casting, principle & use

Q Casting defects, types, causes & remedy 1
Welding

Q Introduction to metallic parts 1 12
Major grouping of joining processes, welding, bragand
soldering
Broad classification of welding processes, types and
principles

Q Fusion welding, types, principles, equipments, 6

characteristics & applications
Sources of heat-chemical action,
Gas welding & thermit welding
Sources of heat-electrical energy,
Arc welding
Submerged arc welding
TIG & MIG; Plasma arc welding

Resistance welding; Spot & butt welding

Q Solid state welding 2
Principles, advantages & applications of:
Hot forge welding,
Friction welding
Pressure & percussion welding

Q Precision welding processes: 2
Ultrasonic welding
Laser beam welding
Electron beam welding

Q Welding defects, types, causes & remedy 1
Forming Processes
Q Forging 3 12

Introduction, definition, classification, hot forgj & cold
forging, characteristics & applications

Forging material operations, equipments & tools:
Smith forging

Drop forging

Pressing or press forging

Forging dies, materials & design

O Rolling 3
Introduction, basic principles, hot rolling & caidlling,
characteristics & applications

Rolling processes & applications, operations, eqeipis &
roll stands

Q Wire drawing & extensions 2
Basic principles & requirements

Classification, methods & applications
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Q Press tool works 4
Basic principles, systems, operations & applications
Shearing, parting, blanking, piercing & notching
Cupping(drawing), Spinning & deep drawing

Blanks & forces needed for shearing & drawing openat
Coining & embossing

Total Contact Hrs=40

Text Books:
1. Manufacturing technology, Foundry, Forming & WelghR.N Rao.
2. Manufacturing Science-A Ghosh & A Mullick.
3. Manufacturing Engineering & Technology-S Kalpakji&ub:Addison Wesley.
4. Principles of manufacturing materials & processasiel & Campbell.
Reference Books:
Manufacturing engineering & technology-K Jain.
Materials & processes in manufacturing-E.P DegatBack & Kohser, Pub: Wiley(1Ded.)
Processes & materials of manufacturing-R.A Lindberg.
Introduction to manufacturing technology-PP Datg):Rlaico.
Manufacturing processes-S.K Sharma & S Sharma, IRGinternational.

agprwdE

Practical

NUMERICAL METHODS

Code : M(CS) 491

Credits :1

1. Assignments on Newton forward /backward, Lagrange&rpolation.

2. Assignments on numerical integration using Trapalaiule, Simpson’s 1/3 rule, Weddle's rule.

3. Assignments on numerical solution of a systenin&dr equations using Gauss elimination and Gaa&teb
iterations.

4. Assignments on numerical solution of Algebraic &iipn by Regular-falsi and Newton Raphson methods.

5. Assignments on ordinary differential equation: Esland Runga-Kutta methods.

6. Introduction to Software Packages: Matlab / Scilabbview / Mathematica.

ME 491: Fluid mechanics & Hydraulic Machines Lab
Contacts: 3L
Credit: 2
Fluid flow measurements: Determining coefficientifcharge for venturimeter, orificemeter, weirs;
Experiment to verify Bernouli's theorem;
Flow through pipes: Reynold's experiments; Pipgifm in laminar and turbulent flow regimes; Pitobe
experiments on viscous flow and boundary layerjieo
Determination of metacentric height of a floatiregsel;
Experiments on Fluid Machinery : Pumps, jet punigieyvers, Compressors;
Experiments on Hydro-Turbines: Francis and Pettobines.
(At least six experiments must be conducted)
ME 492: Manufacturing Technology Lab
Contacts: 3L
Credit: 2

Sand preparation and testing: specimen preparfatidesting permeability, clay content, grain fiess number, moisture
content, green compression strength, green sheagsh, splitting strength, hardness, etc.;

Casting of metals after preparation of suitable lagLExperiments on properties of post castinglirfigt, cleaning,
deburring, and polishing operations;

Practicing smithy or forging of carbon steels &sting for its property changes;

Laboratory experiments in Fabrication processebserve effects of varying process parametersMA@ and
SMAW and Testing for Joint defects.
(At least six experiments must be conducted)

ME 493: Material Testing Lab
Contacts: 3L
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Credit: 2

Impact tests: Charpy and l1zod tests;
Test for drawability of sheet metals through cagptiest;
Fatigue test of a typical sample.
Sample preparation and etching of ferrous andfaowus metals and alloys for metallographic obston;
Experiments on heat treatment of carbon steelendifferent rates of cooling including quenchimgd testing
for the change in hardness and observing its nticratsiral changes through metallographic studies.
Observation of presence of surface/ sub-surfaaeksrusing different non-destructive techniqueshsas dye
penetration (DP) test, magnaflux test, ultrasomieddly current test.
(At least six experiments must be conducted)

ME 494: Machine Drawing-Il
Contacts: 3L
Credit: 2

Assembly and detailed drawings of a mechanicalnalslse such as a simple gear box, flange couplirgjded bracket
joined by stud bolt on to a structure, etc.

Practicing AutoCAD or similar graphics softwareslanaking orthographic and isometric projectionslifferent
components.
(At least six assignments must be conducted)

References:
1. Text Book on Engineering Drawing, Narayana and Kanhia Scitech.
2. Mechanical Engineering Drawing and Design, S. Rdll. Bhattacharyya.
3. Machine Drawing by N.D. Bhatt.
4. Machine Drawing by P.S. Gill.
5. Engineering Drawing and Graphics + AutoCAD by K. \dgopal, New Age International Pub.
6. Engineering Drawing with an Introduction to AutoCAly D.A. Jolhe, Tata-McGraw-Hill Co.
V Semester
AUE 501 : Dynamics of Machines
Contacts : 3L
Credit : 3

Dynamics of reciprocating machinesStatic force analysis, Inertia forces in reci@ting parts: analytical method: velocity
and acceleration of reciprocating parts, crankstwaffue considering and neglecting the weight afneeting rod; turning
moment on crank-shaft, dynamically equivalent systeorrection couple.

Graphical method: Klein’s construction. 8L

Turning moment diagrams: Coefficient of fluctuation of speed and energyweels, application as punching press
3L

Govorners. Centrifugal govorners: Watt, Porter, Proell, Hatlnstabitily criterion, controlling force, govoen effort and
power, friction and insensitiveness. 5L

Brakes and Dynamometers Brakes: Block or shoe brake, Band brake, Band andkBioake, Internal Expanding Shoe
brake, Braking of a vehicle; Dynamometer: Prony braknamometer, Rope brake dynamometer, Belt transmiss
dynamometer. 4L

Balancing: Rotating mass single rotating mass, balancing of several masstating in same plane and in different plane
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Reciprocating mass: Partial balancing of primar)céofPartiéI balancing of locomotives: Variationtodctive force (or
effort), swaying couple, hammer blow, coupled lootirres, Primary and secondary balancing of Multirger Inline
Engines. 6L

Vibrations: Introduction: Fundamentals of vibration, Freeraiions: longitudinal vibrations; energy method, Ragh
method; Transverse vibrations; natural frequency stiaft or beam, whirling speed.
Damped vibrations: over damped, under damped callifi damped vibrations, logarithmic decrement,céat damped
vibration, magnification factor, vibration isolati@nd transmissibility.
Torsional vibration: free torsional vibration siegibtor 10L
References:

1) Theory of Machines and Mechanisms by J.J.ShiglelyJah Uicker, McGrawhill.

2) Theory of Machines by S.S.Rattan, TMH.

3) Design of machinery by R.L.Norton, , McGrawhill

4) Theory of Machines by R.K.Bansal , laxmi Publications

5) Mechanism and Machine Theory by J.S.Rao and R.V.[pakkiNew Age International

AUE 502 : Heat Transfer
Contacts: 3L :
Credit : 3

Introduction: Modes of heat transfer. 1L

Conduction: Fourier law of heat conduction for isotropic mate Thermal conductivity. Derivation of the engrgquation

in three dimensions including transient effect. Ntimensional - thermal diffusivity and Fourier nuenbOne dimensional
solution with and without heat generation in skadinder and sphere. Analogy with electrical citsuiCritical thickness of
insulation. 10L

Fins: Rectangular and pin fins. Fin effectiveness anidieffcy. 4L

Conduction-Unsteady state: Lumped parameter approach and physical signiéearf time constant, Biot number,
Validity of lumped parameter approach. IntroductiorHeissler Chart.3L

Radiation : Physical mechanism of thermal radiation, lawsaafiation, definition of black body, emissive powiatensity
of radiation, emissivity, reflectivity, transmitlyi irradiation, radiosity. Radiation exchange betwédlack bodies, concept
of Gray-Diffuse Isotropic (GDI) surface. Radiatiorckange between GDI surfaces by radiation netwaotk @diosity
matrix method. Radiation shielding. 7L

Convection: Introduction, Newton's law of cooling and signéfitce of the heat transfer coefficient. Momentum anergy
equations in two dimensions, nondimensionalisationportance of non-dimensional quantities and thelrysical
significance. Order of magnitude analysis for flower a flat plate. Velocity and thermal boundaryelathickness by
integral

method. Analogies between momentum, heat and meassfer. 7L

Heat exchangers:Types of heat exchangers, parallel and countaw ttypes, Introduction to LMTD. Correction factors,
fouling factor.-Effectiveness of heat exchanger UNethod for heat exchangers.
4L
References :
1. Heat Transfer - A Basic Approach by M.N.OzisikgGtawhill.
2. Heat Transfer by J.P.Holman, 8th ed., McGrawhill
3. Heat and Mass Transfer by R. K. Rajput. ( Sn@ha010)
4. Fundamental of Engineering Heat and Mass TrahgfeR.C. Sachdeba (New Age Science,2010)

AUE 503 : Design of Machine Elements
Contacts : 4L
Credit : 4

Introduction: Definition, General procedures and consideratiorddachine Design, design stresses, factor atgaf
engineering material and application. 2L

Limits, Fits and Tolerances:Indian Standard System for Limits and Fits, Pref@iNumbers,
Fundamental Deviation for Holes and Shafts. L 3

joints- Types of cotter joint, Knuckle joint, Riveted jasnDesign of Riveted joints,

22



Syllabus for B.Tech(Automobile Engineering) up to Fourth Year

Revised Syllabus of B.Tech in AUE for the students_vyho were admitted in Academic Session 2010-2011)
et i

Welding processes, Types of Weld joints, Strengtﬂiftefent Fi.IIet weld joints and bultt joints, 8ses for different
Welded joints. 12L
Design of Variable Loads Endurance limit of materialdlotch sensitivity, Goodman and Soderberg Critersion of
Shatft. 6L
Shafts, Keys and CouplingsDesign of shafts on the basis of Strength, Desfgghafts on the basis of Rigidity, Types of
keys, Design of Sunk keys, Effect of keyways, TypeShaft Couplings, Design of Muff, Split muff afthnge Coupling.

121
Design of springs:Helical compression, Tension springs under statat variable loads, Laminated Springs.

5L

Design of Belt and Chain Drives:Selection of Belt Drives, Types of Belt Drives, Méés of Belts, Belt joints, Types of
Flat Belt Drives, Design of Flat Belt and V belt Dess Design of chain Drives.

8L
References:
1. Mechanical Engineering Design by J.F.Shigley@viawhill.2003
2. Design of Machine Elements by M.F.Spotts, Peenitiall. 1998
3. Mechanical Analysis and Design by A.H.Burr ariélGheathak, 2nd ed., Prentice Hall.1995
4. Fundamentals of Machine Elements - Hawrock, lismo - McGraw Hill 1993.
5. Design of machine elements by V. B. BhandariaTatGraw Hill Pub.1994
6. A Text Book of Machine Design by R.S.Khurmi and.Gupta, S.Chand Pub.2005

AUE 504(A) : Automotive Chassis
Contacts : 3L
Credit : 3

INTRODUCTION
Types of chassis layout with reference to powemntplacations and drive, Vehicle frames. variousetyof frames.
Constructional details, Materials. Testing of veliflames. Unitised frame body construction: Loadsng on vehicle
frame, chassis lubrication, and calculation ofsstes on sections.

3L
FRONT AXLE AND STEERING SYSTEM
Types of front axles. Construction details. Matati&dront wheel geometry viz. Castor, Camber, Kingimpétination, Toe-in
Conditions for true rolling motion of wheels duristeering. Steering geometry. Ackerman and Davierisig system.
Constructional details of steering linkages. Diffargypes of steering gear boxes. Steering linkageklayouts. Power and
power assisted steering. 5L

DRIVE LINE
Effect of driving thrust and torque reactions. Holgss drive, torque tube drive and radius rodspBller shaft. Universal
joints. Constant velocity universal joints. Fronteghdrive.3L

FINAL DRIVE AND DIFFERENTIAL

Different types of final drive. Worm and worm whgstraight bevel gear, Spiral bevel gear and hypeidr final drives.
Double reduction and twin speed final drives. Difetial principles. Construction details of diffetiah unit. Non-slip
differential. Differential locks - Differential h@ings.

5L

REAR AXLES

Construction of rear axles. Types of loads actingear axles. Full floating. Three quarter floatigd semifloating rear
axles. Rear axle housing. Construction of differgpes of axle housings. Multi axled vehicles. Candion details of multi
drive axle vehicles. 5L

SUSPENSION SYSTEM

Need of suspension system - Types of front and sespension system - Suspension springs - Consinattietails and

characteristics of leaf, coil and torsion bar 8gsi - Independent suspension - Rubber suspendtoreumatic suspension -
constructional details of telescopic shock absarb@ypes, vibrations and riding comfort, role asfsspring suspension.
Two & 4. wheel independent suspension 5L

WHEEL & TYRES
Types of wheels, construction, wired wheels, tycesstruction, types, radial, bias & belted biasnparison, slip angle,
under and over steering, tread patterns, tyresigding cold and hot, tyre specification tubeless.ty

3L
BRAKING SYSTEM
Necessity of brake, stopping distance and time. @refficiency, weight transfer, brake shoe theomtednination of
braking torque, braking systems -mechanical, hydradisc, drum, parking and emergency brakes, ppwervo and
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electrical brakes, details of hydraulic system, hamical system and components. types of mastendsis, factors
influencing operation of brakes such as operatngperature, lining, brake clearance, pedal presbokages etc, Different
types of retarders like eddy current and hydrangiarder. Anti lock braking systems.
5L
References:
1. Jack E Rjavee Automotive Technology- A systenrag@gh, Thomson Asia Pte Ltd.
Singapore, 3rd edition 2004
2. De A Automobile Engineering, Galgotia Publishievs Ltd , 2004
3. Ramalingam K K Scitech Publication (India) Pwd..2nd edition 2004
4. Joseph Heitner, Automotive Mechanics Principié Bractice East west pre<€ dition 1999

AUE- 504(B) Fluid Power Control

Contact ; 3L

Credit: 3

Introduction : Fluid power & its Application, Hydraulic symbols. 3L
Pumps Gear, Vane, Piston & their types of pumps. 8L

Control Valve: Relief valve, Un loader valve, Pressure reduciagey Different types of flow control valve, Dirémh
control valve. 10L
Air filter, Lubrication & Regulators, Pneumatic cositelements, Air cylinders. 3L

Hydraulic Actuators : Linear and rotary, Hydraulic actuator and tlogicuit. 5L

Pneumatic Pneumatic safety circuits, Pneumatic logistictoan 5L
References

1. HE Merritt - Hydraulic Control System; Wiley New Ylor

2. Esposito — Fluid Power; Pearson Education

3. Andrew Parr — Hydraulics and Pneumatic; Jaico Bhblis

AUE 505: Machine Tools and Machining Technology
Contacts: 3L
Credit :3

Metal cutting:
Tool geometry and single point cutting tools, ogboal and oblique cutting, rake, cutting tool sigme; Chip shape and
chip formation, chip tool interface, chip flow, ltuip edge, machined surface. 4L
Force systems during turning, Merchant's circlegcian for cutting forces, force systems at chip totérface and shear
plane, velocity relationships, derivations of exgsiens and problems.

Energy of cutting process, derivation of expressRumnciple of heat generations in metal cutting;

Machining economics- machining cost, optimum praiduncrate, derivation of expressions.
Cutting tool materials, cutting fluids, tool life 10L
Conventional Machining Constructional Details and Working of Lathe, Dnig§g machine, Milling machine, Shaper and
Planer; Tooling, Attachments and Operations PerdorniProcess Geometry, Cutting Conditions, Calculadbfime of
Machining (Tm) and Material Removal Rate (MRR), proldem 12L

Non traditional machining basic concepts and application of EDM, ECM, USM,MRABM, AJM, WJIM, LBM and
Explosive forming. 10L
References:
Production Technology by R.K.Jain and S.C.Gupit@nna Publishers.

Manufacturing Science by A. Ghosh and A. Mk|lEast West Publishers.

A text book of Production Engimeering by P.@Sia , S.Chand.2002

Manufacturing Technology — Metal Cutting and Kiae Tools by Rao P.N, Tata McGraw Hill. 1998
. Manufacturing Engineering and Technology by 8lpiékjian, Addison Wesley
. Elements of Workshop Technology by Hajra Choughvol-I and Vol-Il Media promoters’ pub. 2007
. H.M.T. Production Technology-Hand Book, Tata Ma@Hill. 1980
. Workshop Technology by W.A.J. Chapman Part&, lll. 1976, 1998

©NDOTAWN R

AUES591 Seminar | (Trg)
Contact: 3P
Credit: 2
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Student will deliver seminar talk regarding traminvhich they have taken in the preceding summeati@an .They have to
submit a report in this respect.

AUES592 Engine component Laboratory.

Contact: 3P

Credit: 2

Identification of tools and their function.

Study of various design of 4-stroke & 2- stroke &.C.I. engines. Dismantling and assembling of eagi Comparison of
engine component for various design. Ignition systefuel systems in Sl and Cl Engine, Cooling Systems

AUE593 Design Practice.

Contact: 3P

Credit: 2

Drawing board exercises compatible to the courg®lUiE 503 (Design of Machine elements.).

AUES594 Professional Elective Laboratory |.

AUE594 (A) Chassis Component Laboratory
Contact: 3P
Credit: 2

Study and measurement of various design of autdmobassis. Dismantling & Assembling and experiragon(where
ever possible) of steering system, braking systhfferential mechanism, gear box, transmissionesyst

AUE- 594(B) Fluid Power Control Laboratary
Contact 3P
Credit: 2

Pneumatic circuit for sorting device, stamping deyialve actuation, toppling device, clamping devi
Electro hydraulic circuit to develop system presstw actuate double acting cylinder, continuoggprecation of a double
acting cylinder. Speed control of double actingrajeér.

VI Semester

AUE 601 : Automotive Petrol & Diesel Engines
Contacts : 3L
Credit: 3

Introduction: Basic air standard cycle Otto, Diesel& dual fuetley comparison between Otto, Diesel and Dual dyeles.
Concept of Fuel-air cycles and actual cycles. Coraparof four stroke and two stroke engine operation.

5L

Fuels: Basicproperties of Sl and ClI engine fuels, rating of fuelquation of combustion, calculation of A/F ratial
equivalence ratio. 3L

Combustion in Sl engines:Stages of combustion, flame propagation, rateedgure rise.
Abnormal combustion: Phenomena of knocking. Eftéangine variables on knock.3L

S| Engine Fuel SystemAir-fuel mixtures, mixture requirements at diffatdoads and speeds. Carburetor and its working
principle. Calculation of mass flow rate of fuel afiF ratio. Essential parts of a carburetor.

4L
Petrol Injection strategies M.P.F.I. GDI and Port fuelling techniques. L 3

Ignition System: Magneto and Battery ignition systems, Firing oraled its significance.
Ignition timing and Spark advance mechanism. 2L
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Combustion in CI engines:Combustion in Cl engines énd St.ages of combustimition delay, factors affecting delay
period. Abnormal combustion,. Knock in ClI enginesnparison of knock in Cl & S| engines.
4L

Fuel Injection System:Requirements, function of components, Jerk andiloligor type Pumps. Fuel injector, types of
injection nozzle, Spray characteristics, injecfioming. 4L

Supercharging and Turbo Charging: Necessity and limitation, Type of supercharging
and turbo charging, Relative merits and demerits. 2L

2-stroke enginesTypes of two stroke engines - Terminologies arfthidi®ns - Theoretical scavenging methods. Types o
scavenging pumps Advantages and disadvantage®ditiake engines.
3L

Engine Testing Performance testing of petrol and diesel end#tmasurement of IP, BP, FP, Mechanical efficiencygk@r
thermal Efficiency, Volumetric efficiency and spiécifuel consumption. Heat balance chart,
3L
References
1. V. Ganesan, Internal Combustion Engines, TatafsdaGill Co., Third Edition,2007.
2. K.K. Ramalingam, “Automobile Engineering”, Sciteleublications Pvt. Ltd., 2005
3.M.L.Mathur and R.P. Sharma” Internal Combustionieegj’ Dhanpat Rai Publication ,

AUE-602 POWER UNITS AND TRANSMISSION
Contacts: 3L

Credit:3

Total periods:36L

Transmission: Requirements of transmission system, Explain Wity out of Front wheel drive, rear wheel drive, fou
wheel drive system, Two and Three wheeler drivareyement, Hybrid vehicle drive (series, paralled@nbination
drive lines) 2L

Clutch: Principle, Requirements, Types, Construction andatipe of different types of clutch,
Clutch operating system, Torque capacity, Performancve, Clutch plate: requirement, construction rmatkrial,
Linings: properties, types, material, Over runnihgch, Clutch fault and diagnosis, Numerical. 7L

Gearbox: Necessity, Types, Function, Construction and waykletails of sliding mesh gearbox, constant mesh
gearbox, synchromesh gearbox , Determination of igg@s for vehicles, Gear box design, Gear siyfti
mechanism, Overdrive gears, Transfer box, Troufsd®tng, Numerical 7L

Fluid flywheel: Principle of operation, Construction details. Taaqapacity, Performance characteristics2L

Torque converter: Principle of operation, Construction, Performanicaracteristics, Multistage and Polyphase torque
converters. 3L

Automatic Transmission: Epicyclic (simple and compound planet) gearboxebDeination of gear ratios for vehicles,
Construction & operation of four forward & reversel&ee forward & reverse automatic gear box, Autiiena
overdrive, Clutches and brakes in epicyclic gean tidydraulic control system for automatic transsios,
Numerical. 6L

Hydrostatic drive system: Types, Principles, Advantage & limitation, r@&truction & working of hydrostatic drive.
2L

Electric drive: Principle of early and modified ward Leonard cohstystem,  Advantage and limitations. L 2

Continually variable transmission(CVT): Operating principle, basic layout & operation, andtage & disadvantages.
2L

. Automatic Transmission Applications: Chevrolet Turboglide, Toyota ECT-i, Mercedes Benz @uatiic
transmission. 3L

References:

1. Heldt.P.M., " Torque converters ", Chilton Book.CI992.

2. Josepe Heitner Automotive Mechanics — Principieé Practice, East West Pre8% 2
edition 1999.
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3. Judge.A.W., " Modern Transmission systems ",p@en and Hall Ltd., 1990.

4. De A Automobile Engineering, Galgotia Publicat®vt. Ltd. 2004

5. N. K. Giri, “Automotive Mechanics”, Khanna Putiiers, Delhi, Eighth Edition

6. Crouse. W.H., Anglin., D.L., " Automotive Transsion and Power Trains construction ", MaGHll, 1976.

AUE 603: Metrology and Measurement

Contacts: 3L

Credit: 3

Basic concepts Definition of terms, calibration, standards, getieged measurement systems, static and dynamic
performance characteristic; Analysis of experimedtda; Instrumentation for measurement of posiaod displacement,
force, temperature, proximity and range. Concep¢edback; Open and close loop control systemssdirsgers and devices
for engineering applications, digital readoutsadatquisition and processing.

12L
Metrology: Introduction, Measuring instruments, Measuringge, Sensitivity, Repeatability, Precision and Aecyr
3L
Standards: Definitions of line standard, end standard angledength standard, Sub divisions of standards. glimes.
2L

Measurement of angles Introduction, Bevel vernier protractor, Sine bangel gauges, Spirit level, Autocollimator, Angle
dekkor, Rotary tables, Precision polygon, Calibratbpolygons.

3L
Measurement of internal and external tapers.

2L
Measurement of threads: Introduction, Screw thread terminology, Pitchoer Angle error, Measurement of major and
minor diameter, Measurement of effective diameteote wire, two wire and three wire method. Beat siire.

4L
Measurement of surface finish: Introduction, Surface texture, Surface roughrtessinologies, Methods of measuring
surface finish, Stylus probe instruments, Taylobbtan talysurf, Sample length or cutoff length, Asséd of surface traces.

4L
Gear measurements Introduction, Terminology of gear tooth, Erragmsmanufacturing gears, Rolling test, Measurement of
tooth thickness, Parkinson gear tester.

2L
Inspection of straightness, flatness, and alignment
Interferometry and use of optical flats.
Measurement of coordinates using Coordinate MeagMiachine. 4L
References:

1. Mechanical measurements by T. G. Beckwith, N. L. Barott R. D. Marangoni,”S ed, Pearson, 1993.

Engineering Metrology by R. K. Jain-®@&dition, Khanna, 2007
A Text Book of Engineering Metrology by I. C. Guptd-&edition, Dhanpat Rai, 2004
Fundamentals of Dimensional Metrology by C. Dot®nHarlow and R. Thomson®4dition; Thomson, 2003
Instrumentation, Measurement and Analysis by B. Grréland K. K. Chaudhari, TMH,1985
Measurement System- Application and Design by ED@blin, 4" ed, MGH, 1990
A course in electronics & electrical measuremenngtrumentation, J B Gupta-tTﬂEdition,EKataria,2008
Electrical and electronics measurement and ingntation- R.K. Rajput, S. Chand, 2010

ONoGar~WN

AUE 604(A) : Vehicle Body Engineering
Contacts: 3L

Credit: 3
Car body details Saloon car, Hatch back car, convertible, limoasBUV, MUV 3L
Bus body details Single Decker and double Decker bus, Mini bus. 3L

Commercial vehicle body detailsFlat platform, Drop side, Tipper body, Tanker pod 3L

Interior Ergonomics : Interior car space nomenclature. Driver and @ager ergonomics with seating space arrangements
for cars. Different types of car seats. Seat coinduspension seats, split frame seating, seastadmt mechanisms. Dash
board instruments, electronic displays. Visibildyiver’s visibility, methods of improving visibtly. Different types of car
doors and window regulators. 5L

Aerodynamic effect,_Pressure distribution on vehicle surface. Air iasise on vehicle, Wind tunnel testing. Flow
visualization around vehicle. Effects of Drag anf n vehicle motion. Methods of reducing air dr&gdfect of side
5L

force and wind thrust.

Safety aspect:Driver’s safety, Impact protection basics, Physitinpact between deformable bodies, occupant amgbc
restraint, passive restraint systems, Use of @jsbside impact analysis. Bumper system. Energyrbbsbfoams.
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Mechanisms in vehicle applied to safé®yototype making, initial tests, vehicle crashaest full scale model.

Body materials:_Different types of ferrous and non-ferrous materizgded in vehicle such as cast iron. Steel, Altegls
plastic, G.R.P, semi-rigid polyurethane. 5L

Painting:_Corrosion of vehicle body. Anticorrosion methodirPand painting process. 2L

Body repairing: Repairing of small dents, Repairing of rusted bodyets Repairing of front end collision, Rear end
collision, Side collision, Roll-over damage. Repairshop equipments. 3L

References:
1. J.Powloski - “Vehicle Body Engineering” - Business Boks Ltd, London -1989
2. Crouse W and Anglin D, Automotive Mechanics Tata kg hill publication 10th edition, 2004
3. Jack E Rjavee, Automotive Technology- A system apginp Thomson Asia Pte Ltd, Singapore, 3rd edi2®94
4. K Sing Automobile Engineering vol-I Standard Puldiss Distributor 2003

ME 604(B) :Mechatronics

Contacts: 3L
Credits : 3

Introduction to Mechatronics: Definition, Mechatronics in manufacturing, protiiand design. Comparison between
Traditional and Mechatronics approach. 3L

Electronics. Review of fundamentals of electronics, logic gadesl their operations, Data conversion devicessasn
microsensors, transducers, electrical contactsatmts, and switches, contactless input devicgsakiprocessing devices;
relays, output devices. Drives: Stepper motors/csdrives.  10L

Mechanical: Ball screws, linear motion bearingsdfar systems.

Hydraulics: Hydraulic elements, actuators and various othlements. Design of hydraulic circuits. 3L

Control Systems Open loop and closed loop control, block diagratmesfer functions, Laplace transforms; Matheoaati
model of physical system; Pl and PID controlle@3®Bmicroprocessor, PLC controller and Ladder diagy; hydrualic and
pneumatic controllers; Time domain analysis, tramsiesponse of first and second order systemsdnt¢tion to nonlinear
control; State space analysis, optimal and adaptiwérol; Intorduction to discrete-time systems drlansform.

Design and fabrication of Mechatronics systems. 15L

References :

Automatic Control Engineering by F.H.Raveff, &d., McGrawHill International.

Modern Control Engineering by K.Ogat&’ 8d., Prentice Hall.

Mechatronics, Bolton, Pearson Education

Automatic Control Systems by B.C.Kud" &d., Prentice Hall.

Mechatronics , HMT Ltd., TMH.

Machine design for mobile and industrial applicasidoy G.W.Kurtz, J.K.Schueller, P.W.Claar, SAE.

Mechatronics, Mohali, TM

NogohrwdE

AUE 605A : Design of automotive system
Contacts : 3L
Credit : 3

Engine design: 10L
Piston; design of piston, piston pin, piston ring.
Cylinder; design of cylinder block, cylinder head
Connecting rod; design of connecting rod small end and big endlsha
Valve; design of inlet and exhaust valve.
Flywheel; mass of flywheel, stresses of flywheel, desigrimaf arms and hub.4L
Gear; Design considerations of gears - strength of tgeth, Lewis equation, dynamic tooth load, weadld2esign of spur
gear, helical gears, herring bone gears, bevebgeat worm gear$ear box; differential gear box, gear train, layout of
gear box. 7L
Clutch; types of clutch, material of friction surface, ggsof single and multi disc clutch, cone clutchlotlation of heat
generation and heat dissipation. Design of clufpérating system.
5L
Journal bearing, ball and roller bearing; bearing material, boundary layer lubrication,igegactor of bearing,
hydrostatic hydrodynamic theory, heat balance afibg.
types of roller bearings, bearing life, static laagbacity, dynamic load capacity. 5L
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Brake; types of brake, design of disc brake, & expandiirake, calculation of heat generation. Design ebkrsystem
including master cylinder, wheel cylinder, dram &abreak. 5L

References :

1. Computer Aided Mechanical Design and Analysi&/tRamamurhti, 3rd ed., TMH.

2. Mechanical Analysis and Design by A.H.Burr arBlGheatham, 2nd ed., Prentice Hall.1995.
3. Mechanical Engineering Design by J.E.ShigleycQvawhill.2003

4. Fundamentals of Machine Elements - Hawrock, lsmo - McGraw Hill1993.

5. Design of machine elements by V. B. BhandariaTatGraw Hill Pub.1994

6. A Text Book of Machine Design by R.S.Khurmi and.Gupta, S.Chand Pub.2005

AUE- 605(B) Material Handling

Contact ; 3P
Credit: 3
Introduction : Scope & importance of material handling. Pritespof material handling. Unit load concept.
3L
Classification : Intermittent discharge type equipment such agdPdrucks, Fork lift trucks etc. 8L
Continuous discharge type equipmentBelt conveyors, chain conveyor, Roller conveyorscbarge capacity, Power
calculation. Pneumatic and hydraulic conveyors. 15L
Hoisting equipment Winches, Elevators and cranes. 8L

Reference Books:

1. Apple J.M — Material Handling system design : Jutitley & Sons.
2. Allegri T.H - Material Handling principles and pta® : CBS Publishers & Distributors, New Delhi.
3. Spivako Vsky A and Dyachkov, V — Conveyors and egldEquipment; Peace Publishers, Moscow.

AUE 606 (HU) : Production Management & Operation Resarch
Contacts: 3L+1T
Credit: 4

Production managementobjectives, functions and its relations to othenagement functions of an organization. Classical
Production Systems- batch, bob, continuous, Massflamw productions; Cobb- Doughlas production fuaeti Planning
functions; Organizational policies in respect wittoduction planning and control, Productivity-copt;eCraig and Harris
productivity measurement model, factors affectirgdpictivity, productivity improvement, Schedulingnd Sequencing
techniques for optimal plant facility utilizatiohjne balancing; fundamental concepts of Material iRement Planning
(MRP) and MRP II.

121
Operations Managementconcepts, characteristics, Basic operations managietools- Linear Programming Problems,
Graphical approach, Simplex method, Big-M, Two Phaérelity, Transportation and Assignment problel¥aiting line
theory-{ M/ M/ 1 : o / FCFS) }model, Inventory management- definitioasic concepts, classical EOQ model, Economic
Production Quantity (EPQ) model, Game theory- funelatal concepts, pure and mixed strategies, withvéthout saddle
point problems, Project Management: CPM and PERT

12L
References:
1. Production Systems: Planning Analysis & Control, dam. Riggs, John Wiley & Sons, 1981.
2. Production and Operations Management, Kanishka, Badord university press, 2004.
3. Industrial Engg. & Production Management, M. Mahaj&nd revised Edition; Dhanpat Rai & Co, 2002
4. Operations Research — Theory and Application, J.&:8h - 2nd revised Edition; Macmillan Publishe@)2
5. Quantitative Techniques in Management, N. D. Ve#th , Tata McGraw-Hill, 2010

AUEG691 Metrology & measurement laboratory.

Contact: 3P

Credit: 2

Experiment involving: Measurement of position pli&ement velocity, force, temperature proximitgrige.

Measurement of various product features using nréchila pneumatic, optical and electronics

Instruments, interferometer, surface roughness uneagnt, measurement of threads, gears.

Experiments and exercises involving hardware &gaifé modular based offline and online product gagigind inspection ,
information recording and processing etc.
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AUEG692 Applied thermodynamics & Heat transfer laborgory.
Contact3P
Credit: 2

Experiments on: Thermal conductivity of solidsulids and gasses. Natural forced convection, emwvitissind absorvity .
Heat exchanger : LMTD, mass transfer.

AUE 693 : CAD Application in Automotive Engineering -1

Contacts : 3P

Credit : 2

At the end of the course; the students will be &blecquire basic knowledge on automobile partgh#sg using design
software apart from automobile production.

.INTRODUCTION:

Introduction to Automobile CAD software’s; Generatiof software’s; History of CAD/CAM/CAE; industrigboks on
CAD software’s; Historical development.

.PART DESIGN FUNDAMENTALS:

Introduction to Design tools like Extrude; Revol&hell; Pad etc needed to generate solid modelg wsirous software;
Material addition and subtraction about axis arahg] types of geometrical dimensional limits; nusosrapproaches to
specify solid feature creation.

ASSEMBLY DESIGN FUNDAMENTALS:

Design tools needed to create and manage assembtlesib assemblies; analyzing and modeling amérgedesigning in
context; process to insert parts from given anchta@ied catalogue. Assembly modeling of automatieehanicals like:
Connecting Rod, Piston and its accessories

GENERATIVE SURFACING AND OPERATION:

Introduction to Surface; Surface modeling tdide Datum points; Datum curves; Splines &ayface operation tools like
boundary; trim; split etased to create final surface products. Modelinganfiplicated shaped solid using surface modeling
with exercise. Surface modeling of exterior paks bonnet, trunk lid etc.

MODELING OF CYLINDER; PISTON and CONNECTING ROD:

Choice of material focylinder and piston; piston friction; piston slaj@sign of cylinder; piston; piston pin; pistongs;
piston failures; lubrication of piston assembly;tenel for connecting rod; determining minimum l&émgf connecting rod;
small end and big end design; shank dedigsign of big end cap bolts; connecting rod fadure

MODELING OF CRANKSHAFT; VALVES AND FLYWHEEL:

Material for crankshaft; design ofankshaft under bending and twisting; balaneiegght calculations; design aspects of
intake andexhaust manifolds; inlet and exhaust valwedyes springs; tappets; valve train. Materials design of flywheel.

Overview of FINITE ELEMENT MODELING and ANALYSIS with exercise.

Reference:

1. Rao, P. N. and Tiwari, N. K., “Computer Aided M&miuring”, Tata McGraw-Hill 2008.
2. Groover, Mikell P., “CAD/CAM”, Pearson Educatic208.

3. Joseph Edward., “Mechanical Engg. Design”., MaGHill.

4. Norton, R. L., “Machine Design — An Integratedpipach”, Addison Wesley.

5. Shyam and Tickoo, “CATIA V5 R20 Engineers Desigyiin

AUEG95 (A) Vehicle maintenance laboratory.

Contact: 3P

Credit: 2

Dismantling and fitting of wheel assembling. Bralkedding and fuel system bleeding. Door assemblimvéindow
regulator study. Tappet valve clearance adjustnf@nbrake system & antilock braking system studd dault detection.
Study of fuel spray nozzle.

AUEG695 (B) Mechatronics laboratory.
Contact: 3P
Credit: 2

Experiments on open & closed loop positional cdntrsing positional and velocity feedback.
Use of analog and digital servo systems, PID cantro

Experiments in pneumatic & hydraulic drives anduatdrs.

Use of logic gates,

Microprocessor and PLC programming for simple cdraperations.
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VII Semester

AUE 701: Vehicle Dynamics
Contacts : 3L
Credit : 3

Resistance to motionair gradient and friction resistance, Tractiveoeffiraw bar pull, Tractive effort vs speed gra@ear
ratio selection, power calculation of vehicle. 6L
Stability of vehicle: stability analysis, when vehicle is moving ondeground, reaction and maximum tractive efforttfoe
front wheel, rear wheel and all wheel driven vehi&tability analysis when vehicle traveling ontbot
longitudinally and laterally inclined road. Stahjlbf vehicle when taking turn on level and inclimead.
6L
Forces on suspensianLoad on suspension in fore and apt directiorad_on suspension both for rigid
and independent suspension system. Effectrakidy and accelerating on suspension,
Conditions for maximum load on suspension, congidegyroscopic effect. Stability of 2 wheelers and 3
wheeler vehicle. 8L

Vehicle Handling: Slip angle, Over steer and under steer andlagoa with slip angle, Ackerman angle, Steadyestatd
transient cornering, Lateral force developed dudamering. Cornering stiffness, Power consumedyi®y t

5L
Gyroscope: Precisional motions and gyroscopic stabililyroscopic couple, effect on stability afuf wheel
vehicle. 3L
Riding characteristic: Effect of inflation pressure on tire, tire liféret wear. Over loading and
wrong loading Driving habit. Wheel wobble and itfeet. 3L

Effect of braking: Braking torque inside the drum brake and disc bsgtem, Force analysis on brake pedal, master
cylinder and wheel cylinder, Wheel braking torquetioe surface of tyre, requirement of antilock brgk
system. 5L

References

1. Giri N K Automobile Mechanics, Khanna Publicati8th edition 2006

2 . Giri N K Automotive Technology Khanna Publicatilst edition 2004

3. Gupta K M Autobobile Engineering vol. | & 1, Ussh Publication !st edition Reprint 2006
4. De. A., “Automobile Engineering”, Galgotia Pudations Pvt. Ltd., Revised edition 2010
4. De. A., “Vehicle Dynamics”, Galgotia Publicat®Pvt. Ltd., 2010

AUE 702 : Automotive Electrical Systems and Electromis
Contacts : 3L
Credit 3

Starting system: Condition of starting, Behavior of starter duringwrihg, and its characteristics, Principle and
construction of starter motor, working of differestarter device units, care and maintenance ofestarotor. Starter
Switches. 5L

D.C Machine: Main construction Features, Armature Winding, Cortatar, Basic principle of d.c generator, Slip-ring,
Commutation, Operating characteristics and apptinadf dc genetator, armature reaction, total lasdd generation,
Working principle of dc motor, Types of dc motordait's characteristics, speed control of dc moffiree point
starter- basic construction and working principle.

5L
Lighting system & AccessoriesDetails of head light and side light, Head ligimiag, Speedometer, Odometer, Horn,
Horn-Relay, Wiper system, Trafficator, Positive aNegative Earth System, Principle of transformer atsl
application, Stepper- motor, Different types ofgelnd it's application. 5L

Automotive Electronics: Transfer function, Application of control system automobile industry, open-loop system
and closed-loop system, vehicle motion contrdarious Microcontroller based operation in a ‘eéhi
3L

Transducer & Sensors:Introduction, Mechanical spring devices, Resistremsducer, Capacitive Transducer, Strain
gauges, Thermistor, Thermocouples, LVDT, RVDT, Phlgciric transducer, Digital displacement transdu@ygen
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Sensors, Position sensors-Fuel metering/vehicledspensor and detonation sensor- Altitude sendow Bensor,
Solenoids. 5L

Electronic Fuel Injection and Ignition System: Introduction, Feed back carburetor system, Multit pojection,
Ignition system controls, Electronic Ignition SysteAdvantage of Electronic Ignition System., Sdithte ignition

system. 5L
Digital Engine control System: Engine cranking and warm up control, Acceleratgmichment, Integrated engine
control system, Exhaust emission control engingerin 3L

Reference:

1. Judge. A. W., Modern Electrical Equipment of Autdsiles, Chapman & Hall, London, 1992

2.Young, A. P., & Griffiths. L., Automoboles Electdat Equipment, English Language Book Socity & NewsBre
1990.

3. Crouse. W. H., Automobile Electrical Equipment, Ma@rHill Book Co Lnc., New York, 1980.

4. Spreadbury. F. G. Electrical Ignition Equipment, Sable & Co. Ltd., London 1962.

5. Kholi. P. L., Automotive Electrical Equipment, Tat&cGraw-Hill Co. Ltd. New Delhi, 1975.

6. J.B. Gupta., Electrical Machine.

7. Automotive hand Book, Robert Bosch, Bently Publish&e97.

AUE 703 (A) Combustion & Pollution Control in Automobile.
Contacts : 3L

Credit : 3

Introduction: General Scenario on automotive Pollution, Polltgaources-formation-effects-transient
operational effects on pollution. 3L

Engine Combustion and Pollutant Formation: HC, CO, N@atticulate Matters, Aldehyde emissions,
Effect of operating variables on emission formation 3L

Emission Control Efforts: Supply of fuel — estabiismt of national test centers, construction of road
networks. 3L

Emission Standards: Evaluation of Emission Standards — MandatoryS&s Emission measurement —
Type Approval & Production Conformity Tests — Drigi Cycles, Bharat Stages & Euro emission
standards. 5L

Control Techniques for SI and CI: Design changes, optimization of operating fagt@aentrol of
Crankcase emission, Evaporative emission, Exhauss&m - exhaust gas recirculation, air injectoMPC
system, thermal reactors, catalytic converters. 8L

Test Procedure & Instrumentation for Emission Measwent: Test procedures- Measurements of
invisible emissions -ORSAT apparatus, NDIR analyg&ame ionization detectors, Chemiluminescent
analyzer, Gas analyzer, Measurements of visiblsganis — Comparison methods & Obscure methods -
Smoke meters, Emission standards. 10L

Reference:

1. B.P. Pundir, “Engine Emissions”, Narosa Publigttitouse, 2007.

2. V. Ganesan, Internal Combustion Engines, TatafsaGill Co., 2004.

3. K.K. Ramalingam, “Automobile Engineering”, Sciteleublications Pvt. Ltd., 2005

4. Amitosh De, “Automobile Engineering”, Galgotialitications Pvt. Ltd., 2004

5. Dr. N.K. Giri, “Automobile Mechanic”, Khanna Plighers, 2006

6. Heywood. J.B., Internal Combustion Engine FundaatenMcGraw Hill Book Co.,

1995.

7. Automobiles and Pollution SAE Transaction, 1995.

AUE703(B): ROBOTICS AND ROBOT APPLICATIONS
Contacts: 3L
Credit: 3

INTRODUCTION: Robot definition, Robotic systems - Its role in am#&ted manufacturing; Robot anatomy; Robot

classifications and specifications; Basic Robot nmtidPoint to point control, Continuous path control.

4L
COMPONENTS AND OPERATIONS: Robot kinematics, Forward and Reverse transformatidomogeneous
Transformations. Robot Actuators and Control; Pneignbtydraulic and Electrical drives and Controls dise Robots.
Robot End-effectors, MechanlcaMagnetic and Vacuum Grippers, Gripping forces R®@ Besign features of grippers.
14L

32



Syllabus for B.Tech(Automobile Engineering) up to Fourth Year

Revised Syllabus of B.Tech in AUE for the students_vyho were admitted in Academic Session 2010-2011)
et i

SENSING AND MACHINE VISION: Robot Sensors, Different types of Contact and NoramrsSensors; Robot Vision
and their interfaces. 5L

ROBOT PROGRAMMING: Robot Languages and Programming Techniques. 8L

INDUSTRIAL APPLICATIONS: Applications of Robots in Materials Handling, Machilvbading/unloading, Inspection,
Welding, Spray painting and Finish coating, andehssly, etc. 5L

Reference:

1. Industrial Robotic Technology - Programming and Aqegion by M.P.Groover et. al., McGrawHill

2. Robotics for Engineers by Y.Koren, McGrawhill.

3. Robots Modelling Control and Applications with Softedy P.G.Ranky and C.Y.Ho, Springer Verlag Berlin.

4. Robotics Technology and Flexible Automation by S.R.DEMH.

5. Robotics Control, Sensing, Vision and Intelligenceb$. Fu., R.C. Gonalez, C.S.G.Lee, McGraw Hill.

AUE 704(A) : Transport Management
Contacts: 3L
Credit : 3
Automobile Industry:
History and development of the automobile indudtfgrket trends; Current scenario in Indian aotwstry;
Auto ancillary industries; Role of the Automobiledustry in National growth — Society/ Associatiomda
Partnership. 3L
Vehicle maintenance
Vehicle Maintenance: Objectives of Mainteren Type of Maintenance -Scheduled and unscheduled
maintenance - Planning and scope - Evaluation of PM programme — Work scheduling - Overtime -
Breakdown analysis - Cost of Operation - Maintenatost; Indirect & Direct Cost. Preventive mainteranc
system in transport industry- tyre maintenance giaces- Causes for uneven tyre wear; remedy maimtena
procedure for better fuel economy, Fleet mainteagrogramme. 4L
Motor vehicle Act:
i) Driving licence: Necessity; age limit to obtain D.L; learners D.lermanent D.L: grant; restrictions;
renewal; endorsement; disqualification; suspensfeas; documents; educational qualifications remglifor
driving two wheelers, cars, trucks; buses; oil &sk carriers; driving on hills; Driving schoolbus
requirements; Effectiveness of different DLs; Mamance of state registers of D.L; Conductors tieen
necessity; grant; age limit; disqualifications; seation; uniforms.

i) Vehicle registration: Necessity; area of registration; time given foregistration; format and documents to
be attached and fees; period of registration; ralesuspension; Temporary and permanent registratihicle
fitness; refusal; NOC; registration for embassy olglsi production of vehicle at the time of registna;
Migration of vehicle from one state to other; Hperchase; lease or hypothecation; transfer of tregisn on
sale; removal of hypothecation clause; Transfavafership; Change of residence or place of busimesgh of
owner; sale or purchase; Alteration in motor vehielge limit of vehicles; attachment of trailersaibtenance
of state registers of motor vehicles, uniforms.

iii) Motor insurance: Types; scope; limitations; liability of insurance sfoinsurance documents-claim form;
estimate and bills; Necessity for insurance agaihstl party risk; Requirements and limits of liadyil of
insurance policies; Procedure to be followed fdtlesment of a claim after an accident; Surveyor o
assessor; Surveyors report; Certificate of insuran@nsfer; Compensation to third party deaths; dviot
accident claims tribunal (MACT); Transit insurance.

iv) Vehicle permit & Traffic Regulation: Type of permit, Control of permit, traffic signs dartraffic
regulation: General provisions; Central Govt. rules and provisioegarding construction; maintenance of
vehicle; emissions and safety provisions. Contrataffic — limits of speed; weight; length and heigoower to
restrict and erect traffic signs; design of traffigns and its colour scheme; Signals; Safety nreador drivers
and pillion riders; Precautions at unguarded rajflveaossings Schemes for investigation of accidems
wayside amenities; Traffic navigation; global pimsitng system. 8L

Vehicle parts, supply management and budget: Cost of inventory - Balancing inventory cost agaitevntime -
Time management - Time record keeping - Energy g@mant. Stores management — Function, Objecfiugse of
Stores, Stocking & Issuing of Materials; Parts Colnt Identification, Methods of Parts Control - Bimg systems;
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Scientific Inventory Management — Classificationiefns (ABC Analysis), Economic Order Quantity (EO®udget -
Budget activity, Capital expenditures, Classificatidivehicle expenses 7L

Fleet management and Data processingDefinition of fleet; Description of fleet- luxurgars; buses; trucks; cash
vans; tanker, tipper, municipal, fire-fightinghicles, breakdown service vehicle etc, Managemérhe
Fleet; Data processing systems- Software, ModemspQter controlling of fleet activity. 3L

Scheduling and fare structure:
Route planning - Scheduling of transport vehicl&eparation of timetable — preparation of vehicid arew
schedule - Costs, Fare structure — Fare concessibtethods of fare collection - Preparation of faaéle.
5L

Organization and Management Training and Operations:
Forms of ownership, Principle of transport manage&menternal organization, centralized condition,
decentralized condition (Engineering, traffic ambininistration), Staff administration: Industrialaton, Basic
principles of supervising, Organizing time and deppob instruction training, Training devices aadhniques,
Recruitment, Driver checklist, Tests for driver andchanic, Welfare, Health and safety. L 6

References:

1. S.K. Sharma & Savita Sharma, “Industrial Engineg@nOperation Management”, S.K.Kataria & SpR007-
2008.

S.L. Bhandarkar, “Vehicle Transport Management”, ljyat Rai & Co. (Pvt.) Ltd., 2006

Government Publication, The Motor Vehicle Act, 1989

JOHN Doke, " Fleet management ", McGraw Hill Co849

S. K. Srivastav,, “Economics of Transport”

agkrwbd

AUE 704(B): Modern Vehicle Technology
Contacts: 3L
Credit: 3

Trends in Automotive Power Plants: Fuel Cell Technology For Vehicles: What is fudl,cEype of fuel cell,
Advantages of fuel cell. Current state of the tedtgpya Potential and challenges. Advantages andidis#ages of
hydrogen fuel. Stratified charged / learn burnieesg- Hydrogen engines - Electrical and Hybrid i¢ks- Magnetic track
vehicles. 8L

Suspension, Brakes and SafetyAir suspension - semi-active and fully active srsgon
system- advantages of fully active suspension iskitt braking system- Retarders- Regenerative brakisgfety cage - air
bags - crash resistance - passenger comfort 6L

Vehicle Operation and Control: Fundamentals of Automotive Electronics — sensaejators, processors- Computer
Control for pollution, noise and for fuel economiglectronic Fuel Injection and Ignition system- Cartgy controlled
carburetor system- Fuel Injection systems — SPIFIFMDI, Pilot Injection, Unit Injection, CRDI;

7L

Two Wheeler Technology:DTS- i, DTS - Fi, DTS - Sj; 3L

Latest Engine Technology FeaturesAdvances in diesel engine technology, GDI, Vagaalve Timing, Electromagnetic
Valves, Cam less engine 4L

X-By Wire Technology: What is X-By Wire, Advantage over hydraulic systeifisrottle by wire, Brake by wire, Steering
by wire, advantages and disadvantages of drive te@ienology

4L
42 Volt system:Need; benefits; potentials and challenges; teclyydimplications for the automotive industry;
technological evolution due to adoption of 42 \gylstems. 4L
References:

1. K.K. Ramalingam, “Automobile Engineering”, Sciteublications Pvt. Ltd., 2005
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2. Dr. N.K. Giri, “Automobile Mechanic”, Khanna Pi'uih.ers, 2006
3. Bosch Hand book, 3rd edition, SAE, 1993.

AUE 705(A) : Non-Destructive Testing and Application

Contacts : 3L

Credit: 3

Non-Destructive Testing (NDT), Nondestructive Evaluatin (NDE), Nondestructive Inspection (NDI)

Visual/ Optical Examination: Principal, Procedurestrument, Applications. 3L

Liquid Penetrating technique: Principle, Procediéeplications. 3L

Magnetic Particle Testing : Principle, Procedurppications. 3L

Eddy Current Testing : Principle, Procedure, Apiarss. 3L

Ultrasonic Testing: Principle, Procedure, Applioas. 3L

Radiography: Principle, Procedure, Applications. 3L

Thermography: Principle, Procedure, Applications. 3L

Accoustic emission testing : Principle, Procedé@plications. 3L

Comparison and Selection of NDT Methods : InspeadbRaw materials, Inspection of Secondary 3L
Processing, In-service Damage Inspection. 3L

Common Application of NDT : a) Characterization ofterals, b) Defect analysis, c) Case study.
Codes Standards, Specifications and Proceduressi

References:

1. Non-Destructive Testing by Warren J.McgomnaigleGrawhill.

2. Non-Destructive Testing by Baldev Raj et. al.rd¢éa Publishing House.

AUE- 705(B) Maintenance Engineering

Contact ; 3L

Credit: 3

Introduction : Importance of maintenance. Different types ofnteiance.

Preventive Maintenance:Design of maintenance schedule for different egpeipt.

Break down Maintenance Identification of faults, corrective measures,tMe of maintenance.
Overhauling: Case study of engine overhauling, cooling systeettmuling, Brake system overhauling.

Maintenance and repair of vehicle body passengeboa body coach.
Reference :
1. Herbert E. Fisher — Auomotive Engines.

2. Hein Heister — Vehicle and Engine Technology.
3. Automobile Engineering. Vol — 1 — American TechiiBaciety , Chicago.

AUE791: Engine Testing & Pollution Measurement laboradry (ETPM lab.).
Contact:3P
Credit: 2

Performance test of petrol & diesel (4-stroke &iise) engine both at full and part load.
Morse test of multi cylinder engine.

Heat balance of petrol and diesel engine. Measureafexhaust emission by gas analyzer.
Diesel smoke measurement.

AUE792 :Project Part |.
Contact: 6P
Credit: 3

Students will be given either individual or groupject involving manufacturing / design of automeliomponents to be
supervised by faculty members. This is to exposesthidents to do work either individually or joyntA report regarding
the project will have to be submitted by the stuslen

AUE793 :Seminar |l (Training).
Contact: 2P
Credit: 2
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Students will deliver seminar talk about the tragnij Whiéh they would doing in preceding summeratian. They will have
to submit a report regarding training.

AUE794: Seminar on Assign topics.

Contact: 2P

Credit: 1

Topic(s) regarding automobile engineering will tietéed to the students. Students will be askedeiover seminar talk.
They will be required to submit a report about titygc(s).

VIII Semester

AUE 801(HU): Engineering Economy and Financial Managmet

Contacts: 3L

Credit: 3

Engineering Economics:

Interaction between economic theory and productioncept of firm industry and economy. 1L

Consumer behavior, utility ,indifference curves amaps. 2L
Demand functions, Distinction between need, wamienand. Types of demand and its exceptions.
Determinants of demand , Elasticity of demand alitg problems. 2L
Concept of production function including Cobb- Dowgleomogeneous function ,isoquant curves,

law of production, law of supply ,economics of gcal 2L

Cost functions, short run total and average and imargost curves, Long run cost curves as envelope
Curves with graphical explanations. 2L

Price and output decision under different markigtsinonopoly and perfect competition. 1L
Relationship between marginal revenue, price arstieity. 1L

Financial accounting and Management:

Meaning and definition, Functions of Financial Mgement , accounting principles and concepts, Rules

of double entry system, classifications of accoup¢ssonal , real & nominal , journal —concepts prablems,
Ledger posting and balancing of ledger, Trial be¢aproblems, Trading and profit, loss accountskaidnce Sheet
without adjustments 6L

Ratio analysis — Meaning , purpose and limitationatib analysis, classification of various ratic.

Working capital management along with operatindegoncept 3L

Capital budgeting —meaning ,concept and variousuatiah methods (pay back period , NPV,IRR,PI)
5L

Break even analysis and marginal costing , Operamtffinancial leveranges with problems. 3L

Cost Accountancy:
Definition and scope of cost accountancy. Typesosts, ascertainment of direct material and lalcosts,

Preparation of cost sheet . 2L

Overhead classification, methods of absorptionvefleead —percentages methods, machine hour rate,
man hour rate, and hourly rate method, Allocatind distribution of overheads. 4L
Referances:

1. Engineering Economy and financial Management bit88alim and Partha Chatterjeé' @d. HPH)
2. Managerial economics and financial Analysis by Realdy Chary( Sept. 2006, SCITECH)

3. Financial Management by A..P Rao. {"Bd. 2009, EPH)

4. Financial Management by T.Ramachandrdhréprint 2007 SCITECH,)

5. Financial Management by S M Inamdar'{8d. 2008, EPH)

AUEB802(A):Off Road Vehicles
Contacts: 3L
Credit : 3

Introduction : Classification of off road vehicles and their apation. 1L
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R
Shovels:types of shovel. Construction details of diesacelc and hydraulic shovel. Operating principalserating cycle.
Production capacity, cost of production. 10L
Draglines: types of Dragline. Construction, Operating cy8leyduction capacity,
cost of production. 6L
Dumpers: types of dumpers, construction and operation.y@agrcapacity, matching with shovel capacity.

6L
Road making and maintenance Mchines Different types of Dozer, construction anmbation dozer capacity grader
and its construction. Application of dozer and grad
6L
Scraper: construction operation and application. 3L
Maintenance: Maintenance of shovel, draglines, Dumpers, Do@eeglers and Scrapers. 4L

Reference

1. Abrosimov, K. Bran berg, A and Katayer, K. Roadkiig Machinery, M | R. Publishers Moscow.
1971

2. De, A. Latest Development of Heavy Earth Movivigchinery, Annapurna Publishers, Dhanbad 1995
3. Nichols, Herber L (Jr.), Moving the Earth, GalgdPublishing House, New Delhi,

1962.

4. Rudnev, V. K. , Digging of soils by earthmovethwPower Parts, Oxanian Press Pvt. Ltd., New
Delhi, 1985

AUE 802(B):Automotive Air-conditioning.
Contacts : 3L
Credit : 3

Introduction of Air-conditioning system: simple vapour compression refrigeration systei@(R.S), , Driers, Lubricants,
Refrigeration components and controls: components,

condenser, evaporators, valves electrical cirauitbdevices, etc. 10L
Refrigerants: refrigerants and their properties, 3L
Psychometrics:human comfort, Psychometrics processes 5L

Air-conditioning equipment: components and controls, Installation of Air cdinaiing system in vehicle

Load estimation: heat transfer from exterior wall, passenger,igiment and infiltrated air. Heater system
for winter conditioning, Requirement of air and distribution systems, duct design, duct systen@&.

Power required for Air-conditioning system of pasger car, multi utility and commercial vehicle.3L
Maintenance and repair: Air-conditioning system . 3L

References:

1. Stoecker W F & Jones J W Refrigeration & Air-citiething. Tata. Mc Graw- Hill
Publishing Company Limited, 1982

2. Giri N K Automotive Technology, Khanna Publish@004

3. De A Automobile engineering, Galgotia publishimyise 2004

AUE 802(C) : CAD/CAM and modern manufacturing methals
Courses . 3L
Credits 0 3

CAD: Design process and introduction to CAD,
Computer Graphics: concept of rasterisation, linear interpolation aipons (DDA and Bressenham), different
geometrical transformations,
Geometric modeling: wire frame, surface and solid modeling; differéathniques of solid modeling, Free form
surfaces — Bezier Surfaces, B-splines and NURBS.
Concept of a) Engineering analysis, b) Design Evaloaand Review with basics of Rapid prototyping, c)
automated drafting.
Benefits of CAD 10L
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CAM: Introduction to Numerical control, Advantages aapgbplication, CNC (open loop and closed loop), DNC and
Adaptive control Components of NC and CNC machine tdanual programming for lathe and Computer-
Assisted Part Programming using APT.
0L

GT: Group Technology, different approaches of groupi®®FA Chart ; Rank order clustering , part clasaifan and
Coding system, composite part, different GT mackglts and layout ,From-To chart.
6L

FMS: comparison between automated GT and FMS, levékeribility, Classification, different componentsefefits,
cutting tool management system in FMS 5L

CIM: Introduction, Functional classification of CIMtdhase, Communication network in CIM, advantages.
5L

References:

1. Automation, Production Systems and Computer Intedrtanufacturing, M. P. Groover, Prentice Hall mdib.
2. CADI/CAM, M.P.Groover and W.Zimmers Jr., Prentice IHdlindia

3. CAD/CAM, P.N.Rao, Tata McGraw Hill Pub.

4. CAD, CAM, CIM by P.Radhakrishnan and S.Subramanyam Nge International Publishers.

AUE 803 (A) Alternate Fuels and Energy Systems
Courses . 3L
Credits ]

Introduction : Important properties( Calorific value , Flash gpfire point, pour point, cloud point,viscosity, @ee and
Octane number etc ) of a fuel. General characiesisf S| & Cl Engines fuels,estimation of petroletaserve, need for
alternate fuel, availability of various alternatiuels, general useof Alcohols,LPG,Hydrogen,CNG, LN@&getable oils and

Biogas. 5L

Solar Energy: Semiconductor and Photovoltaic effect, Solar Gelljantages & disadvantages of SolarEnergy, apiolicat
of solar energy. 3L

Alcohols: Properties as engine fuels, merits and demaetitehol as Sl and CI engine fuel, alcohols with tjasé diesel
blends, Combustion characteristics and emissioractexistics in engines. 5L

Natural Gas: Source and composition of CNG, Properties, adgast&disadvantages, performance and emission
characteristics of CNG. 5L

LPG: Source, Compositions & Properties, PerformancendisBion of LPG. Components of LPG kit .

Hydrogen: Production, Storage ,Handling, Safetgpprties and Performance of Hydrogen.

Vegetable Oils & Bio-diesel: Composition & Propertis/arious vegetable oils for engines; OL Transesterification
reaction and bio-diesel production , Performanakeamission characteristics of Bio-diesel.

Fuel Cells Types of fuel cell, advantages & disadvantagesagpplications. 3L

References:

1. Maheswar Dayal, Energy today & tomorrow, | & Brisar India, 1982

2. V. Ganesan, Internal Combustion Engines, Tatafee@Glill Co., 2004

3. SAE paper N0s.840367, 841156,841333,841334.

5. The properties and performance of modern alterfuels SAE paper No 841210.
6. Bechtold.R.L. Alternative Fuels Guide Book, SAB9T.

AUE 803(B) : Quality Control and Reliability Engineering

Contacts: 3L

Credit:3

Quality concepts Quality factors influencing quality, Dimension$ guality, Quality costs, Quality assurance, Qualit
planning, Organization for quality, Bureau of Indstandards, 1SO 9000, Quality circles, KAIZEN-TQMncepts, Quality
audit.

8L
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Statistical process control: Statistical tools used in quality in SQC, Variatimnprocesses, Control charts, Variables,

Attributes, Establishing and interpreting contrbads, X , R chart, p chart, ¢ chart, u chart. Process diyathnalysis of
process capability.

8L
Acceptance Sampling:Lot-by-lot sampling, types probability of acceptarin single, double, multiple sampling techniques,
0O.C curves, producers’ risk and consumers’ risk, AQLPD, AOQL concepts, Standard sampling plansA@L and
LTPD-uses of standard sampling plans.

8L
Life Testing-Reliability System Approach: Life testing-objectives-classification, failure ashcteristics, Reliability
definition, Reliability parameters, Mean time toldiae, Maintainability and Availability, Failure datanalysis, System
reliability-series and parallel systems, Standbgtay, System reliability in terms of probability édilure-MTBF-
Acceptance sampling based on reliability test O@e&sir

12L

References:
1. Fundamentals of Quality control and Improvemenfyitava Mitra-2nd; PHI, 2000
2. Statistical Quality Control by D.C. Montogomary- £Hition; J. Wiley, 2002
3. Concepts in Reliability Engineering by L. S. SrindhyP, 1985.
4. Reliability: For Technology, Engineering, and Managat byPaul KalesPrentice Hall, 1998.

AUE 803(C) : Finite Element Methods and its Applicatbn

Contacts : 3L

Credit: 3

Introduction : Review of various approximate methods in strwgdtanalysis. Stiffness and flexibility

matrics for simple cases. Basic concepts of firliéenent method. Formulation of governing equatiams a
convergence criteria. 5L

Discrete Elements Use of bar and beam elements in structural aisalg@mputer implementation of procedure for these
elements. 5L

Continuum Elements: Different forms of 2D elements and their applicat for plane strees, plane strain and axi-
symmetric problems. 8L

Consistent and lumped formulation. Use of local dowtes. Numerical integration.

ISO Parametric Elements:Definition and use of different forms of 2D and 8[@ments. Computer implementation of
formulation of these elements for the analysis/pfdal structural parts.

Solution Schemes: Different methods of solutiosiafultaneous equations governing static, dynamicsaability problems.
General purpose software packages. 10L

References

1. Segerlind. L.J., Applied Finite Element Analyss&con Edition, John Wiley and Sons

Inc., New York, 1984.

2. Bathe.K.J. and Wilson. E.L., Numerical method#8riiie element analysis, Prentice

Hall of India Ltd., 1983.

3. Cook. R.D., Concepts and Applications of Finitenigat analysis, 3rd Edition, John

Wiley & Sons, 1989.

4. Krishnamurthy. C.S., Finite Element Analysis,arstcGraw Hill., 1987

5. Ramamurthi.V., Computer Aided Design in Mechankradineering, Tata McGraw

Hill, 1987.

Elective Papers — IlI

AUE 821 : Alternate Fuels and Energy Systems

Contacts : 4L

Credit: 4

Introduction: Important

AUE 891 : Automative Electrical & Electronics
Contact : 3p
Credits D2

Cheracteristics of amplifies, study of logic gatdder & flip flops. Study of SCR& ic timer.
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D/A and A/D converter. Assembly language prograngm'nerbise. Interfacing A/D conveter and simpleadequisition.
Interfacing stepper motor control and CRT terminaicrgl controller programming and interfacing .Studybattery
charging system and setting of regulators and ¢utou

AUE 892 : Auto scanning Laboratory
Contact : 3P
Credits D2

Study of vehicle lifting machine.

Study and experiment on wheel balancing machinalys& experiment on wheel alignment machine. Stfidxperiment
on head light focusing of vehicles underbody insipacof vehicle either by lifting the vehicle oribging the vehicle over
under ground inspection pit.

AUE 893 : Project Part Il
Contact . 12P
Credits .6

Students will be allotted either new project ortbmmation of project | from previous semester indiiially or in a group.
They will require to submit report regarding thgioject work.

AUE 894 : Comprehensive Viva- voce
Contact . 0-0-0
Credits 12

Students are required to appear before a boardaofieers, where they will tested about the ovduadiwledge of the entire
Automobile Engineering subjects and laboratory work
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