B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre&®ystem (CBCS)
SEMESTER - Il

TRANSFORM CALCULUS, FOURIER SERIES AND NUMERICAL TE CHNIQUES
(Common to all Programmes)

Course Code 18MAT31 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:2:0) SEE Marks 60
Credits 03 Exam Hours | 03

Course Learning Objectives:

* To have an insight into Fourier series, Fouriemgfarms, Laplace transforms, Difference equatior
and Z-transforms.

* To develop the proficiency in variational calcuarsd solving ODE’s arising in engineering
applications, using numerical methods.

NS

Module-1

Laplace Transforms: Definition and Laplace transform of elementary fumes. Laplace transforms (
Periodic functions and unit-step function — proldem

Inverse Laplace Transforms:Inverse Laplace transform - problems, Convolutioeotem to find the invers
Laplace transform (without proof) and problems,usioh of linear differential equations using Lap3
transform.

Module-2

Fourier Series: Periodic functions, Dirichlet’'s condition. Fouriseries of periodic functions peri@d and
arbitrary period. Half range Fourier series. Pradtharmonic analysis, examples from engineerielgl {

Module-3

Fourier Transforms: Infinite Fourier transforms, Fourier sine and oesitransforms. Inverse Fouri
transforms. Simple problems.

Difference Equations and Z-Transforms: Difference equations, basic definition, z-transfedefinition,
Standard z-transforms, Damping and shifting ruldsial value and final value theorems (without pfpoand
problems, Inverse z-transform. Simple problems.

Module-4

Numerical Solutions of Ordinary Differential Equations (ODE’s): Numerical solution of ODE’s of firs
order and first degree- Taylor's series method, ifitedl Euler's method. Range - Kutta method of thy
order, Milne’s and Adam-Bashforth predictor andreotor method (No derivations of formulae), Proldem

=

Module-5

Numerical Solution of Second Order ODE’s:Runge -Kutta method and Milne’s predictor and ocioe
method.(No derivations of formulae).
Calculus of Variations: Variation of function and functional, variationakroplems, Euler's equatior
Geodesics, hanging chain, problems.

Course Outcomes At the end of the course the student will be abie t
* CO1: Use Laplace transform and inverse Laplacestoam in solving differential/ integral equatic
arising in network analysis, control systems arofields of engineering.
* COZ2: Demonstrate Fourier series to study the bebawaf periodic functions and their applications
system communications, digital signal processird)faid theory.
e CO3: Make use of Fourier transform and Z-transfeorilustrate discrete/continuous function aris
in wave and heat propagation, signals and systems.
. CO4: Solve first and second order ordinary défgial equations arising in engineering proble
using single step and multistep humerical methods.

e CObL:Determine the extremals of functionalsngsicalculus of variations and solve proble
arising in dynamics of rigid bodies and vibratioraialysis.

n
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Question paper pattern:

* The question paper will have ten full questionsyéag equal marks.




Each full question will be for 20 marks.
There will be two full questions (with a maximumfofir sub- questions) from each module.

ﬁllc'). Title of the Book Nimﬁc?rf/;he Nsl%i:ggre Edition and Year
Textbooks
1 Advanced Engineering E. Kreyszig John Wiley & Song 10" Edition, 2016
Mathematics
2 Higher Engineering B. S. Grewal Khanna Publisherg 44" Edition, 2017
Mathematics
3 Engineering Mathematics | Srimanta Pal et al | Oxford University | 3° Edition, 2016
Press
Reference Books
1 Advanced Engineering C. Ray Wylie, Louis | McGraw-Hill 6" Edition, 1995
Mathematics C. Barrett Book Co
2 Introductory Methods of S. S. Sastry Prentice Hall of 4™ Edition 2010
Numerical Analysis India
3 Higher Engineering B.V. Ramana McGraw-Hill 11" Edition,2010
Mathematics
4 A Text Book of Engineering | N. P. Bali and Laxmi Publicationg 2014
Mathematics Manish Goyal
5 Advanced Engineering Chandrika Prasagd Khanna 2018
Mathematics and Reena Garg Publishing,

Web links and Video Lectures:
1. http://Inptel.ac.in/courses.php?disciplinelD=111

2. http://www.class-central.com/subject/math(MOPCs
3. http://academicearth.org/
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B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)

SEMESTER - 1lI
ENGINEERING THERMODYNAMICS
Course Code 18 AU32 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives:

« To define work, heat, and laws of thermodynamios;opy, principle and working of refrigeration, jet

propulsion.
* To evaluate thermal performance of refrigeratiodey.
» To calculation of efficiency of gas power and vapower cycles.
* To analyse gas power cycles

Module-1

Fundamentals of Thermodynamics:
Thermodynamic definition and scope, Microscopic dutroscopic approaches. Thermodynamic proper
definition and units, intensive, extensive prometi specific properties, pressure, specific volu
Thermodynamic state, state point, state diagramh, gr@d process, quasi-static process, cyclic amecyolic;
processes; Thermodynamic equilibrium; definitiongamanical equilibrium; diathermic wall, therm
equilibrium, chemical equilibrium, Zeroth law of @imodynamics, Temperature; concepts, SCi
international fixed points and measurement of teatpee. Constant volume gas thermometer, con
pressure gas thermometer, mercury in glass therbeome

Work and Heat:

Thermodynamic definition of work; examples, sigmweention, Shaft work, Electrical work, Other typafs
work. Heat; definition, units and sign convention.

ties;
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Module-2

Laws of Thermodynamics :
Joules experiments, Statement of the First lavhefrhodynamics, steady state-steady flow energytiemé
important applications, analysis of unsteady prsesssuch as filling and evacuation of vessels waitt
without heat transfer.

Keivin —Planck &Clasius statement of Second lawloérmodynamics, PMM Il and PMM |I. Clasius Theor
& thermowynamic equivalence of the two statements; revexrsibd irreversible processes; factors that me

154
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Module-3

Entropy: Entropy; definition, a property, principle of inase of entropy, entropy as a quantitative test
irreversibility, calculation of entropy using Tdslations, entropy as a coordinate. Available anavaitable
energy.

Pure Substances:

P-T and P-V diagrams, triple point and criticalmiei Sub-cooled liquid, saturated liquid, mixtufesaturated
liquid and vapour, saturated vapour and superheatpdur states of pure substance with water as [@ear]
Enthalpy of change of phase (Latent heat).Drynesgion (quality), T-S and H-S diagrams, repredénaof
various processes on these diagrams, steam tafdldtsaise, Throttling calorimeter, separating tmdttling
calorimeter.

for
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Module-4

Refrigeration:
Vapor absorption refrigeration system, steam jdtigeration, vapor compression refrigeration systs
description, analysis, refrigerating effect, capagbower required, units of refrigeration, COP friRgrants
and their desirable properties.

Psychrometry:

Dry bulb temperature, wet bulb temperature, dewntpdemperature; specific and relative humidif
Construction and use of psychrometric chart Analydivarious processes; heating, cooling, dehuiiujf
and humidifying. Adiabatic mixing of moist air. Sumar and winter air conditioning. Numericals.

es

Module-5




Reciprocating Air Compressors, Gas Turbine and JePropulsion:

Operation of a single stage reciprocating compresgark input through P-V diagram, steady state steddy
flow analysis, adiabatic, isothermal and mechansftiencies minimum work for compression, mukige
compressor.

Classification of Gas turbines, Analysis of opermleygas turbine cycle. Advantages and disadvantat
closed cycle, numericals. Principle of Jet propuisand Rocket propulsion.

Course Outcomes At the end of the course the student will be able t
« Define work, heat, and laws of thermodynamics,ragyt, principle and working of refrigeration, j
propulsion
* To evaluate thermal performance of refrigeratiociey.
* To calculation of efficiency of gas power and vapower cycles.
* To analyse gas power cycles.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfotir sub- questions) from each module.

Elc.). Title of the Book Nzrl?tié):/;he N&%ﬁ:ﬁ;:}e Edition and Year

Textbook/s

1 Engineering Thermodynamicg P. K. Nag, PTatl)ta McGraw Hill | 2002

ub.

2 Applied Thermodynamics B. K. Venkanna PHI NewHbe 2011

Reference Books

3 Thermodynamics, An Yunus, A. Cenegal | Tata Mac- Graw Hill | 2002
engineering approach and Publishing Company

Michael A.Boies,

4 Fundamental of Classical G. J. Van Wylen and Wiley eastern 1994

Thermodynamics- R. E. Sontang,.




B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)

SEMESTER - IlI
MATERIAL SCIENCE AND METALLURGY
Course Code 18AU33 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits : 03 Exam Hours 03

Course Learning Objectives:
At the end of this course, students will be able to
» Explain different crystal structures, mechanisnvarfous types of failure, types of heat treatment
processes, types and methods of manufacturingnopaesites.
» Draw stress strain diagram for various metals, €liives and Iron carbon diagrams
» Select various non-ferrous metals and alloys basatbmposition and properties for a given

application.
* Interpret the phase diagrams.
Module-1

Crystal Structure:

BCC, FCC and HCP Structures, coordination numbdraaomic packing factors, crystal imperfectionsinpQ
line and surface imperfections. Atomic Diffusiorhghomenon, Flick's laws of diffusion, factors afiieg
diffusion.

Mechanical Behaviour:

Stress-strain diagram for ductile and brittle matsy True stress and true strain, linear and el elastiq
behaviour and properties, mechanical propertigdadstic range, yield strength, offset yield stréngtuctility,
ultimate tensile strength, and toughness. Plasfiorthation of single crystal by slip and twinning.

Module-2

Fracture: Type |, Type Il and Type Ill.

Creep: Description of the creep phenomenon with examglage stages of creep, creep properties, s
relaxation.

Fatigue: Types of fatigue loading with examples, Mechangdfatigue, fatigue properties, fatigue testing &
S-N diagram.

Module-3

[ress

and

Solidification and Solid Solutions:Mechanism of solidification, Homogenous and Heteregpus nucleatior
crystal growth, cast metal structures, solid sohgitypes and rules governing the formation of solilditsons.
Phase Diagram: Basic terms, phase rule, lever rule, cooling cunamstruction and interpretation
different phase diagrams ( eutectic, eutectoidiguic and peritectoid)

Module-4

Heat Treatment of Metals: TTT curves, continuous cooling curves, annealind &s types. Normalizing
hardening, tempering, martempering, austemperiagiemability, surface hardening methods like cazing,
cyaniding, nitriding, flarne hardening and induatitardening, age hardening of Aluminium-copperyallo
Ferrous Materials: Properties, Composition and uses of Grey cast malleable iron, S.G iron and steel.

Module-5

Non Ferrous Metals: Copper alloys-brasses and bronzes, Aluminum alidySu, Al-Si, Al-Zn alloys,
composition, properties, advantages and disadvestagd applications.

Composite Materials: Definition, classification, types of matrix matdsia& reinforcements, fundamentals
production of FRP' and MMC's advantages and agpmit®f composites.

CourseOutcomes At the end of the course the student will be abie t
» Explain different crystal structures, mechanismarfious types of failure, types of heat treatment
processes and types and methods of manufacturicgnabosites.
» Draw stress strain diagram for various metals, €liives and Iron carbon diagrams
» Select various non-ferrous metals and alloys basetbmposition and properties for a given

application.




Interpret the phase diagrams.

Question paper pattern:
The question paper will have ten full questionsyiag equal marks.
Each full question will be for 20 marks.
There will be two full questions (with a maximumfotir sub- questions) from each module.

Sl. Title of the Book Name of the Name of the Publisher Edition and
No. Author/s Year
Textbook/s
1 Foundations of Materials Smith, McGraw Hill, 2009 3" Edition
Science and Engineering
2 Materials Science Shackleford. & M. | Pearson Publication 2007.
K. Muralidhara,
Reference Books
3 An introduction to Metallurgy | Alan Cottrell Univaty Press India 1974.
Oriental Longman Pvt. Ltd.,
4 Materials Science and V. Raghavan, PHI 2002
5 Materials Science andWilliam D. Callister | John Wiley & Sons. Inc 5th  Edition,
Engineering Jr. 2001.




B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)

SEMESTER - llI
MECHANICS OF MATERIALS
Course Code 18AU34 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:

« Explain the basic concepts of stress, strain, hehawf engineering materials under different load
conditions.

» Calculate principal stresses using analytical araglycal methods, shear force and bending mom
deflection and slop of beams, critical loads fdfedent type of columns using euler’'s and ranksn
equations

« plot shear force and bending moment diagrams famisecarrying different types of loads, and vari
support conditions

« Determine deflection and slope of beams subjecteditious type of loads

« Compare solid and hollow shafts subjected to tarque

onts,
e,

DUS

Module-1

Stress and Strain:Introduction, Hooke’s law, Calculation of stresgestraight, Stepped and tapered sectic
Composite sections, Stresses due to temperaturgeh&hear stress and strain, Lateral strain amssdtos
ratio, Generalized Hooke’'s law, Bulk modulus, Relaghip between elastic constants.

NS,

Module-2

Analysis of Stress and StrainPlane stress, Stresses on inclined planes, Prirstiggses and maximum she
stress, Principal angles, Shear stresses on paingignes, Maximum shear tress, Mohr circle fomplatress
conditions.

Cylinders: Thin cylinder: Hoop’s stress, maximum shear stregsumferential and longitudinal strains, thi
cylinders: Lames equations.

par

ck

Module-3

Shear Forces and Bending MomentsType of beams, Loads and reactions, Relationshipdas loads, sheg
forces and bending moments, Shear force and bemdorgents of cantilever beams, Pin support andrr
supported beams subjected to concentrated loadsrdfiodmly distributed constant / varying loads.
Stresses in BeamsPure bending, Curvature of a beam, Longitudinaissr in beams, Normal stresses
Beams with rectangular, circular, ‘I' and ‘T’ crosections, Flexure Formula, Bending Stresses, Etaile of
beams (Curvature).

Ar
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Module-4

Torsion: Circular solid and hallow shafts, Torsional momehtesistance, Power transmission of straight
stepped shafts, Twist in shaft sections, Thin tabséctions, Thin walled sections.

Columns: Buckling and stability, Critical load, Columns withinned ends, Columns with other supp
conditions, Effective length of columns and Sedantula for columns.

and

ort

Module-5

Strain Energy: Castigliano’s theorem | and Il, Load deformatioagtam, Strain energy due to normal stres
Shear stresses, Modulus of resilience, Strain gratrg to bending and torsion.
Theories of Failure: Maximum Principal stress theory, Maximum sheassitheory.

Ses,

Course OutcomesAt the end of the course the student will be abie t

« Explain the basic concepts of stress, strain, hehawf engineering materials under different load
conditions.

e Calculate principal stresses using analytical agblgical methods, shear force and bending mom
deflection and slop of beams, critical loads fdfedent type of columns using euler's and ranksn
equations.

e plot shear force and bending moment diagrams famisecarrying different types of loads, and vari
support conditions.

onts,
e,

DUS

« Determine deflection and slope of beams subjecteditious type of loads.




« Compare solid and hollow shafts subjected to tarque

Question paper pattern:

» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.

Sl. Title of the Book Name of the Author/s Name of th@ublisher Edition and
No. Year
Textbook/s
1 Strength of Materials James M Gere, Barry J| Cengage Learning, 2009

.Goodno,
2 Strength of Materials S. S. Bhavikatti Vikas podtions House| 2006

-1 Pvt. Ltd.

Reference Books
3 Strength of Materials- S. S. Rattan, , Tata McGraw Hill 2009
4 Mechanics of Materials K.V. Rao, G.C. Raju, Suhas stores, Bangalore 2007
5 Strength of Materials R Subramanian, Oxford 2005




B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)

SEMESTER - IlI
MECHANICAL MEASUREMENT AND METROLOGY
Course Code 18AU35 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:To
« explain significance of mechanical measuremengsnehts of a generalized measuring system, th

eory

and working principle of measuring instruments fbbe measurement of force, torque, flqw,

temperature, pressure and strain

« Define Metrology, appreciate the objectives of Mietgy, and explain the importance of standards.

* interpret the limits specified, identify fits aeaplain the concept of tolerance
» Use comparators, screw and gear metrology

Module-1

Measurements, Measurement Systems and Standards ®easurement: Definition, significance of

measurement, generalized measurement system, tidefisind concept of accuracy, precision, sensjtivit

Calibration, threshold, hysteresis, repeatabilibgarity, loading effect, system response, timeyleerrors in

measurement, classification of errors. Definitiand objectives of metrology, Standard of length-

International prototype meter, Imperial standantly&Vave length standard, Subdivision of standdiaks,and
end standard, comparison, Transfer from line stethtb end standard, calibration of end bars (Nigar

Module-2

Comparators: Introduction to Comparator, Characteristics, Clasgtion of Comparators, Sigma

comparators, dial indicators, optical comparatginciples, ziess ultra optimeter, Electric andcttanic
comparators —principles, LVDT, pneumatic compasatback pressure gauges, solex comparators.
Angular Measurementsand Interferometet

Bevel protractor. Sine principle, use of sine bamse centre, angle gauges (numerical on buildfrgngles),
Clinometers. Principle of inter-ferometry, autocuktor, optical flats.

Module-3

Transducers, Intermediate Modifying and Display Devices: Transfer efficiency, primary and secondary

transducers, Mechanical, electrical transducersisfiee capacitive and piezoelectric transduces®gtronic
transducers, advantages of each type of transdubtgshanical systems, inherent problems, elect
intermediate modifying devices, input circuitry, chanical signal transmission, . Mechanical, digiézd out
devices, ultra-violet recorders, servo-recordetsade ray oscilloscope, Oscillographs, X-Y plotters

ical

Module-4

Measurement of Force,Torqui and strain : Principle, analytical balance, platform balancevprg ring,

torque measurement, types of dynamometers pronkebrélydraulic dynamometer, Eddy current
dynamometer.  Strain gauge, preparation and muyrdf strain gauges, gauge factor, Methods of rstrai

measurement.

Module-5

System of Limits, Fits, Tolerance and Gaugin¢ Definition of tolerance, Specification in assemisyinciple
of interchangeability and selective assembly, Bnof size, Indian standards, concept of limits iak sand
tolerances, definition of fits, hole basis systeimaft basis system, types of fits and their designglS 919-
1963), geometric tolerance, position-tolerances.

Pressure and Temperature Measurement: Principle, use of elastic members, bridge marggaiicleod
gauge, thermal conductivity gauge, (pirani gaugel #mermocouple vacuum gauge) ionization gal
Resistance thermometers, thermocouple, law of theoople, thermocouple circuits, thermocouple maker
pyrometers, optical pyrometer.

Course Outcomes:
At the end of the course the student will be able t
« explain significance of mechanical measuremengsnehts of a generalized measuring system, th
and working principle of measuring instruments fbie measurement of force, torque, flq
temperature, pressure and strain

Ige,

eory
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« Define Metrology, appreciate the objectives of Mketgy, and explain the importance of standards.
« Interpret the limits specified, identify fits ardplain the concept of tolerance.
» Use comparators, screw and gear metrology

Question paper pattern:
* The question paper will have ten full questionsyeag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coveratighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Sl. Title of the Book Name of the Name of the Publisher Edition and Year
No. Author/s
Textbook/s
1 Engineering Metrology. R. K. Jain Khanna Publishélew | 2007
Delhi
2 Mechanical Measurements and. S. Kumar Metropolitan Book Co. | 2005
Control Pvt. Ltd, New Delhi
Reference Books
3 Hand book of Industridl ASTME PHI 4" edition
Metrology
4 Engineering Metrology K. J. Hume Kalyani pubdsh Third (metric)
Edition




B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)

SEMESTER - IlI
MANUFACTURING PROCESS - |
Course Code 18AU36 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:To
» Define various terms associated with casting prsees
» Explain methods of construction of moulds.
» Select moulding machine and moulding process basedaterial type
» Select appropriate joining process, type of joints.
« Explain different non-destructive testing methods

Module-1

Introduction: Concept of Manufacturing process, its importandassification of Manufacturing processe
Introduction to Casting process & steps involvedrigties of components produced by casting prog
Advantages & Limitations of casting process.
Patterns: Definition, functions, Materials used for pattekarious pattern allowances and their importar
Classification of patterns.

Binder: Definition, Types of binder used in moulding sand.
Additives: Need, Types of additives used. Types of base saugirement of base sand. Moulding sa
mixture ingredients (base sand, binder & additivesylifferent sand mixtures. Method used for saradding,
such as Green sand, dry sand and skin dried moulds.

Cores: Definition, Need, Types. Method of making cores)d&irs used, core sand moulding.

Gates & Risers.Principle and types.

Fettling and cleaning of castingsBasic steps, Casting defects, Causes, featureeamtlies.

Module-2

Special Moulding Process & Furnaces:

Moulding Machines: Jolt type, Squeeze type, Jolt & Squeeze type and Singer.
Process: Study of important moulding processes, No bake dguFlaskless moulds, Sweep mould, G
mould, Shell mould, Investment mould.

Metal moulds: Gravity die-casting, Pressure die casting, Cergafcasting, Squeeze Casting, Slush cas
and Thixocasting processes.

Furnaces: Constructional features & working principle of eokired, oil fired and Gas fired pit furnac
Resistance furnace, Electric Arc Furnace, Cupataaite.

£S.
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Module-3

Welding Process Definition, Principles, Classification, Applicatipfddvantages & limitations of welding
Welding defects — Detection causes & remedy.

Arc Welding: Principle, Metal Arc welding (MAW), Flux Shieldedétal Arc Welding (FSMAW). Structur
of welds, Formation of different zones during welgliHeat affected zone (HAZ). Parameters affeddAg.
Effect of carbon content on structure and propgmiesteel. Shrinkage in welds & Residual stresSesi.cept
of electrodes, Filler rod and fluxes.

Gas Welding: Principle, Oxy — Acetylene welding, Chemical Reawtin Gas welding, Flame characteristi
Gas torch construction &working. Forward and baaldwaelding.

1)

CS.

Module-4

Resistance welding:Principles, Seam welding, Butt welding, Spot weddamd projection welding.
Other welding processesWorking principle, advantages and disadvantagesammiications of Inert Ga|
Welding (TIG & MIG) Submerged Arc Welding (SAW) a#domic Hydrogen Welding processes. (AHW)
Friction welding, Explosive welding, Thermit weldinLaser welding and Electron beam welding.

Module-5




Soldering, Brazing: Parameters involved & Mechanism. Different Type$§ofdering & Brazing Methods.
Inspection Methods: Methods used for Inspection of casting and weldiNgsual, Magnetic particle,
Fluorescent particle, Ultrasonic, Radiography, Eddyent, Holography methods of Inspection.

CourseOutcomes At the end of the course the student will be abie t
» Define various terms associated with casting prsees
» Explain methods of construction of moulds, diffarean-destructive testing methods.
» Select moulding machine and moulding process basedaterial type
» Select appropriate joining process and type oit$oi

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximumfofir sub- questions) from each module.
e Each full question will have sub- question coverdtighe topics under a module.
« The students will have to answer five full quessioselecting one full question from each module.

Sl Title of the Book Name of the Name of the Publisher Edition and Year

No Author/s

Textbook/s

1 Manufacturing Process Dr.K. Sapna Book House 5th
Radhakrishna Revised Edition

200¢
2 Manufacturing & Technology: P. N. Rao, Tata McGraw Hill 2nd Ed, 2003
Foundry, Forming and Welding

Reference Books

3 Manufacturing Technology Serope Kalpak Pearson Education Asia,,  5th Ed. 2006
jain, Steuen. R.
Sechmid

4 Process and Materials of Roy A Lindberg Pearson Edu. 4th Ed 2006.
Manufacturing




B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre&®ystem (CBCS)

SEMESTER - Il
METALLOGRAPHY AND MATERIAL TESTING LABORATORY

Course Code 18AUL37 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03
Course Learning Objectives:

. Conduct experiments in Metallography and Materigting Laboratory using the principles of

material science and mechanics of materials

. Use different material testing machines

. Tabulate the data, plot the graphs and make thbranglysis of results
Sl. Experiments
No.

1 PART- A
1. Preparation of specimen for Metallographic examamatof different engineering material

Identification of microstructures of plain carbdeed, tool steel, gray Cl, SG iron, Brass, Brol
& composites.

2. Heat treatment: Annealing, normalizing, hardenind eempering of steel. Hardness studies ¢
heat treated samples.

3. To study the wear characteristics of ferrous, remeius and composite materials for different
parameters.

4, Non-destructive test experiments,lik
a. Ultrasonic flaw detection
b. Magnetic crack detection
c. Dye penetration testing. To study the defectBadt and Welded specimens

5. Brinell, Rockwell and Vickers’'s Hardisetest.

4

nze

2 PART- B

Tensile, Shear and Compression tests of metaldaman-metallic specimens using Universal
Testing Machine

Torsion Test

Bending Test on metallic and nonmetallic specimens.
Izod and Charpy Tests on M.S, and Cl specimen.

. Fatigue Test.

—

SPNEYS

CourseOutcomes At the end of the course the student will be able t

e Conduct experiments in Metallography and Materidting Laboratory using the principles of
material science and mechanics of materials

e Use different material testing machines
* Tabulate the data, plot the graphs and make tharanglysis of results

Conduct of Practical Examination:

1. All laboratory experiments are to be included faagpical examination.

2. Breakup of marks and the instructions printed @ndbver page of answer script to be strictly adhe
by the examiners.

3. Students can pick one experiment from each pami fot prepared by examiners.

4. Max. Marks for part A and B should be 30, 50maxkd for viva 20 marks.

5. Change of experiment is allowed only once and 15&#kis! allotted to the procedure part to be ma
zero.

re

de




B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Crig@ystem (CBCS)

SEMESTER - I
FOUNDRY AND FORGING LABORATORY
Course Code 18AUL38 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives:
* To apply knowledge of foundry and forging for thenduct of experiments in Foundry and Forg
laboratory using standard test procedures
* To explain various foundry and forging tools andhdestrate their usage

Sl. Experiments
No.

1 PART- A

Testing of Moulding Sand and Core Sand:

Preparation of sand specimens and conduction dbtlwsving tests:
a. Compression, Shear and Tensile tests on Univeesal $esting
Machine.
b. Permeability test
c. Core hardness & Mould hardness tests. ( Demaiiwst only))
d. Sieve Analysis to find Grain Finest number o§8&and
e. Clay content determination in Base Sand

2 PART- B
Foundry Practice:
a. Use of foundry tools and other equipment.
b. Preparation of moulds using two moulding box&agipatterns or without
patterns. (Split pattern, Match plate)
c. Preparation of one casting (Aluminum or castiBEemonstration only)

3 PART- C
a. Calculation of length of the raw material regdito prepare the model by forging.
b. Preparing minimum three forged models involvilpgetting, drawingand bending operations

CourseOutcomes At the end of the course the student will be able t

* To apply knowledge of foundry and forging for thenduct of experiments in Foundry and Forg
laboratory using standard test procedures.

* To explain various foundry and forging tools andhdestrate their usage.

Conduct of Practical Examination:
1. All laboratory experiments are to be included faagbical examination.
2. Breakup of marks and the instructions printedhencover page of answer script to be strictlyeaelth
by the examiners.
3. Students can pick one experiment from part Agartl B or part C from lot prepared by examiners.
4. Max. Marks for part A and part B or part C slibbé 30, 50 marks and for viva 20 marks.
5. Change of experiment is allowed only once artd Marks allotted to the procedure part to be made
zero.

ng




B. E. (Common to all Programmes)
Outcome Based Education (OBE) and Choice Based Crie@ystem (CBCS)
SEMESTER -l /1l / IV

Aadalitha Kannada

Course Code 18KAK?28/39/49
Teaching Hours/Week (L:T:P) (0:2:0) CIE Marks 100
Credits 01
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B. E. (Common to all Programmes)
Outcome Based Education (OBE) and Choice Based Crie@ystem (CBCS)
SEMESTER -l & II/IV

Vyavaharika Kannada

Course Code 18KVK28/39/49
Teaching Hours/Week (L:T:P) (0:2:0) CIE Marks 100
Credits 01

Course Learning Objectives:
The course will enable the students to understanthEda and communicate in Kannada language.

Table of Contents:

Chapter - 1: Vyavaharika kannada — Parichaya (doicbon to Vyavaharika Kannada).
Chapter - 2: Kannada Aksharamale haagu uchchat&aenada Alpabets and Pronunciation).
Chapter - 3: Sambhashanegaagi Kannada Padagalng#@avocabulary for Communication).
Chapter - 4: Kannada Grammar in Conversations (astianeyalli Kannada Vyakarana).
Chapter - 5: Activities in Kannada.

Course Outcomes:
At the end of the course, the student will beeablunderstand Kannada and communicate in Kannada
language.
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B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)

SEMESTER - Il
CONSTITUTION OF INDIA, PROFESSIONAL ETHICS AND CYBE R LAW (CPC)
Course Code 18CPC39/49 CIE Marks 40
Teaching Hours/Week (L:T:P) (1:0:0) SEE Marks 60
Credits 01 Exam Hours 02

Course Learning Objectives:To
« know the fundamental political codes, structurecpdures, powers, and duties of Indian governry
institutions, fundamental rights, directive prifeigp and the duties of citizens
* Understand engineering ethics and their respoiigbil identify their individual roles and ethic
responsibilities towards society.
«  Know about the cybercrimes and cyber laws for cgladety measures.

Module-1

Introduction to Indian Constitution: The Necessity of the Constitution, The Societidsigeand after the
Constitution adoption. Introduction to the Indiaomstitution, The Making of the Constitution, Thel®of the
Constituent Assembly - Preamble and Salient featof¢he Constitution of India. Fundamental Righmsl its
Restriction and limitations in different Complexw&itions. Directive Principles of State PolilPSP)
and its present relevance in our society exhamples. Fundamental Duties and its Scope gndisance
in Nation building.

Module-2

Union Executive and State Executive Parliamentary System, Federal System, Centre-Beltdgions. Union
Executive — President, Prime Minister, Union CabiRarliament - LS and RS, Parliamentary Commiftees
Important Parliamentary Terminologies. Supreme €Colindia, Judicial Reviews and Judicial Activism.
State Executives — Governor, Chief Minister, S@abinet, State Legislature, High Court and Suibetd
Courts, Special Provisions (Articles 370.371,37%tdsome States.

Module-3

Elections, Amendment and Emergency Provisions Elections, Electoral Process, and Election Commisgi

of India, Election Laws. Amendments - Methods Gonstitutional Amendments (How and Why) and
Important Constitutional Amendments. Amendments,9,10,12,42,44, 61, 73,74, ,75, 86, and
91,94,95,100,101,118 and some important CdadieS. Emergency Provisions, types of Emergerasiels
its consequences.

Constitutional special provisions:Special Provisions for SC and ST, OBC, Women, Chilcand Backwary
Classes.

Module-4

Professional / Engineering Ethics Scope & Aims of Engineering & Professional EthicBusiness Ethics
Corporate Ethics, Personal Ethics. Engineering Bmndfessionalism, Positive and Negative Faces
Engineering Ethics, Code of Ethics as defined i website of Institutionof Engineers (India): Pssien,
Professionalism, and ProfessionalResponsibilityas@lof Ethics, Conflicts of Interest. Responsiletitin
Engineering Responsibilities in Engineering and ikegring Standards, the impediments to Resportgib
Trust and Reliability in Engineering, IPRs (Intelieal Property Rights), Risks, Safety and liability
Engineering

nent

al

I
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Module-5

Internet Laws, Cyber Crimes and Cyber Laws Internet and Need for Cyber Laws, Modes of Reuiiabf
Internet, Types of cyber terror capability, Netinality, Types of Cyber Crimes, India and cybev,|&€yber
Crimes and the information Technology Act 2000etnet Censorship. Cybercrimes and enforcement
agencies.

Course Outcomes On completion of this course, students will be dble
e CO1: Have constitutional knowledge and legal litgra
e CO2: Understand Engineering and Professional etlidsesponsibilities of Engineers.

e CO3: Understand the the cybercrimes and cyber famsyber safety measures.




Question paper pattern for SEE and CIE:

» The SEE question paper will be set for 100 markd #re marks scored by the students
proportionately be reduced to 60. The pattermefdquestion paper will be objective type (MCQ).
* For the award of 40 CIE marks, refer the Universgigulations 2018.

will

Sl. Title of the Book Name of the Name of the Edition and Year
No. Author/s Publisher
Textbooks
1 Constitution of India, Shubham Singles, 2018
Professional Ethics and Humar Charles E. Haries, | Cengage Learning
Rights and et al India
2 Cyber Security and Cyber Laws  Alfred Basta and elCengage Learning 2018

al India
Reference Books
3 Introduction to the Durga Das Basu Prentice —Hall, 2008.
Constitution of India
4 Engineering Ethics M. Govindarajan, | Prentice —Hall, 2004

S. Natarajan,
V. S. Senthilkumar




B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)
SEMESTER - 11l

ADDITIONAL MATHEMATICS - |
(Mandatory Learning Course: Common to All Prograsin
(A Bridge course for Lateral Entry students undgdoma quota to BE/B.Tech. programmes)

Course Code 18MATDIP31 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:1:0) SEE Marks 60
Credits 0 Exam Hours 03

Course Learning Objectives:
« To provide basic concepts of complex trigpnometegtor algebra, differential and integral calculu
* To provide an insight into vector differentiationdefirst order ODE’s.

Module-1

Complex Trigonometry: Complex Numbers: Definitions and properties. Maduand amplitude of
complex number, Argand’s diagram, De-Moivre’s theor(without proof).

Vector Algebra: Scalar and vectors. Addition and subtraction amdtiplication of vectors- Dot and Cros
products, problems.

5S

Module-2

Differential Calculus: Review of elementary differential calculus. Polaurves -angle between the radil
vector and the tangent pedal equation- PnotleMaclaurin’s series expansions, problems.

Partial Differentiation: Euler's theorem for homogeneous functions of tvaesiables. Total derivatives
differentiation of composite function. Applicatiém Jacobians of order two.

Module-3

Vector Differentiation: Differentiation of vector functions. Velocity andceleration of a particle moving @
a space curve. Scalar and vector point functionad@nt, Divergence, Curl and Laplacian (Definisamly).
Solenoidal and irrotational vector fields-Problems.

Module-4

Integral Calculus: Review of elementary integral calculus. Statemeffit reduction formulae for

sin™ x, cos™ x, and sin™ x X cos™ xand evaluation of these with standard limits-ExaapDouble and triplg
integrals, problems.

v

Module-5

Ordinary differential equations (ODE’s): Introduction-solutions of first order and firstgtee differential
equations: Variable Separable methods, exact aedvrlidifferential equations of order one. Applicatio
Newton'’s law of cooling.

Course Outcomes At the end of the course the student will be able t

e« CO1: Apply concepts of complex numbers and vectgetaa to analyze the problems arising
related area.

e CO2: Use derivatives and partial derivatives taualte rate of change of multivariate functions.

« CO3: Analyze position, velocity and accelerationtwo and three dimensions of vector valy
functions.  CO4: Learn techniques of integratiocluding the evaluation of double and ftriy
integrals.

« COb5: Identify and solve first order ordinary diatial equations.

in

ed
nle

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfotir sub- questions) from each module.

Sl Title of the Book Name of the Name of the Edition and Year
No. Author/s Publisher
Textbook
1 Higher Engineering Mathemati¢c8.S. Grewal Khanna 437 Edition, 2015
Publishers




Reference Books

1 Advanced Engineering E. Kreyszig John Wiley & 10" Edition, 2015
Mathematics Sons
2 Engineering Mathematics Vol.I|  RohitKhurana Cemgag 2015

Learning




B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)
SEMESTER - IV

COMPLEX ANALYSIS, PROBABILITY AND STATISTICAL METHO DS
(Common to all programmes)
[As per Choice Based Credit System (CBCS) scheme]

Course Code 18MAT41 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:2:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
* To provide an insight into applications of complexiables, conformal mapping and special functi
arising in potential theory, quantum mechanicst beaduction and field theory.
* To develop probability distribution of discrete,ntinuous random variables and joint probabi
distribution occurring in digital signal processimigsign engineering and microwave engineering.

ons

ty

Module-1

Calculus of complex functions: Review of function of a complex variable, limitsprginuity, and

and

differentiability. Analytic functions: Cauchy-Riema equations in Cartesian and polar forms
consequences.

Construction of analytic functions: Milne-Thomson method-Problems.

Module-2

Conformal transformations: Introduction. Discussion of transformations= Z?,w = e?,w = z +
1 .- .
ot (z # 0).Bilinear transformations- Problems.

Complex integration: Line integral of a complex function-Cauchy’s thearand Cauchy’s integral formulal
and problems.

Module-3

Probability Distributions: Review of basic probability theory. Random variab{discrete and continuous
probability mass/density functions. Binomial, Bois, exponential and normal distributions- proldgio
derivation for mean and standard deviation)-lHaiste examples.

:),

Module-4

Statistical Methods: Correlation and regression-Karl Pearson’s coefiitca# correlation and rank correlatior
-problems. Regression analysis- lines of regresswablems.

Curve Fitting: Curve fitting by the method of least squares-fgtthe curves of the form-

y =ax+ b,y = axPandy = ax? + bx + c.

N

Module-5

Joint probability distribution: Joint Probability distribution for two discretendiom variables, expectatid
and covariance.

Sampling Theory: Introduction to sampling distributions, standartbe Type-l and Typé} errors. Test of
hypothesis for means, student’'s t-distributi@hi-square distribution as a test of goodéss.

n

Course Outcomes:
At the end of the course the student will be able t

* Use the concepts of analytic function and complexeptials to solve the problems arising
electromagnetic field theory.

» Utilize conformal transformation and complex int@grarising in aerofoil theory, fluid flow
visualization and image processing.

* Apply discrete and continuous probability distribus in analyzing the probability models arising ir
engineering field.

* Make use of the correlation and regression analgdis a suitable mathematical model for the
statistical data.

* Construct joint probability distributions and demstrate the validity of testing the hypothesis.

n

N

Question paper pattern:
* The question paper will have ten full questionsyéag equal marks.




Each full question will be for 20 marks.
There will be two full questions (with a maximumfofir sub- questions) from each module.

. Name of the Name of the .
Sl. No. Title of the Book Author/s Publisher Edition and Year
Textbooks
1 Advanced Engineering E. Kreyszig John Wiley & Sons| 10" Edition,2016
Mathematics
2 Higher Engineering B. S. Grewal Khanna Publishers| 44" Edition, 2017
Mathematics
3 Engineering Mathematics Srimanta Pal et al Oxford University | 3“ Edition,2016

Press

Reference Books

1 Advanced Engineering C. Ray Wylie, McGraw-Hill 6" Edition 1995
Mathematics Louis C.Barrett

2 Introductory Methods of S.S.Sastry Prentice Hall of 4™ Edition 2010
Numerical Analysis India

3 Higher Engineering B. V. Ramana McGraw-Hill 11" Edition,2010
Mathematics

4 A Text Book of Engineering N. P. Bali and Laxmi Publications| 2014
Mathematics Manish Goyal

Web links and Video Lectures:

A WNPF

. http:/Inptel.ac.in/courses.php?disciplinelD=111

. http://www.class-central.com/subject/math(MOPCs
. http://academicearth.org/
. VTU EDUSAT PROGRAMME - 20




B.E.AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)
SEMESTER - IV

FLUID MECHANICS

Course Code 18AU42 CIE Marks 40
TeachingHours/Week (L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives: To
« Define fluid properties; describe Pascal’'s lawdkbgtatic law.
e Calculate total pressure given point and betweetians of pipe, Buoyancy and Stability of floati
objects.
Apply Bernoulli’s principle to solve fluid flow mblems.
¢ Make dimensional analysis of fluid mechanics peois.
* Analyze various forces acting on submerged bodies.

Module-1

Properties of fluids: Introduction, Properties of fluids, viscosity, therdynamic properties, surface tensi
capillarity, vapor pressure and cavitation.

Fluid Statics: Fluid pressure at a point, Pascal's law, pressarégaton in a static fluid, absolute, gaug
atmospheric and vacuum pressures, simple manonagtdrdifferential manometers. Total pressure amtecs
of pressure on submerged plane surfaces; horizovgalical and inclined plane surfaces, curved g
submerged in liquid.

DN,

€,

—— D22

Module-2

Buoyancy: Buoyancy, center of buoyancy, meta centre and owtéric height, conditions of equilibrium
floating and submerged bodies, determination ofddentric height experimentally and theoretically.

Fluid Kinematics: Types of fluid flow, continuity equation in 2D ar8D (Cartesian Co-ordinates only
velocity and acceleration, velocity potential funotand stream functiol

Module-3

Fluid dynamics: Introduction, equation of motion, Euler's equatmfmmotion, Bernoulli’'s equation from firg
principles and also from Euler’'s equation, limitais of Bernoulli’'s equation.

Fluid Flow Measurements:Venturimeter, orifice meter, pitot-tube, verticalfize, V-Notch and rectangulg
notches.

=

Module-4

Dimensional analysis: Introduction, derived quantities, dimensions of @byl quantities, dimension
homogeneity, Rayleigh’'s method, Buckinghamtheorem, dimensionless numbers, similitude, typés
similtude.

Flow through pipes: Minor losses through pipes. Darey's and Chezy'sagqo for loss of head due
friction in pipes. HGL and TEL.

Al

\"4

(0]

Module-5

Laminar flow and viscous effects Reyonold’s number, critical Reynold’s number, laariflow through
circular pipe-Hagen Poiseille’s equation, lamidanfbetween parallel and stationary plates.

Flow past immersed bodiesDrag, Lift, expression for lift and drag, boundadayer concept, displacemer
momentum and energy thickness.

Introduction to compressible flow: Velocity of sound in a fluid, Mach number, Machheg propagation o
pressure waves in a compressible fluid.

N

—

f

Course Outcomes:
At the end of the course the student will be able t
« Define fluid properties; describe Pascal’s law, Hatatic law.
e Calculate pressure given point and difference resgure between sections of pipe, Buoyancy
Stability of floating objects.
e Apply Bernoulli’s principle to solve fluid flow @blems.
* Make dimensional analysis of fluid mechanics peois.
» Analyze various forces acting on submerged bodies.

and




Question paper pattern:
* The question paper will have ten full questionsyeag equal marks.

» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.

ﬁll(')_ Title of the Book Niﬂﬁg:/;he Name of the Publisher Edition and Year

Textbook/s

1 Fluid Mechanics Pijush. K. ELSEVIER 3rd Ed. 2005.
Kundu

2 Fluid Mechanics Bansal, R. K. Lakshmi Publicasion 2004.

Reference Books

3 Fluid Mechanics and hydraulics | Dr. Jagadishlal,| Metropolitan Book Co-Ltd.| 1997.

4 Fluid Mechanics (SI Units) Yunus A. TMH 2006.
Cengel John
M.Cimbala

5 Fluid Mechanics and Fluid PowerKumar. D. S. Kataria and Sons 2004.

Engineering




B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)
SEMESTER - IV

KINEMATICS OF MACHINES

Course Code 18AU43 CIE Marks 40
TeachingHours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: To

« Define and explain the basic terms such as kinenwdtain, kinematic pair, degree of freedom ¢
associated with kinematics of machinery, inversiofisfour bar mechanism, single slider cra
mechanism and double slider crank mechanism.

« Determine the mobility of given mechanisms.

« Determine the velocity and acceleration of linkexggraphical as well as analytical methods.

* Plot cam profiles using displacement diagram faroues types of motions.

» Define gear terminology and determine the veloGtio in different gear trains.

Module-1

Introduction, kinematic chains, inversions & mechanism: Definitions Link or element, kinematic pair
Degrees of freedom, Grubler's criterion (withoutiwkgion), Kinematic chain, Mechanism, Structuregtity

of Mechanism, Inversion, Machine. Inversions of fFbar chain; Single slider crank chain and Doulitées
crank chain. Straight-line motion mechanisms, Pelliecs mechanism and Robert's mechanism. Intenti
Motion mechanisms -Geneva wheel mechanism and &atmhd Pawl mechanism. Toggle mechani
Pantograph.

Module-2

Velocity and acceeration analysis of mechanisms:Velocity and acceleration analysis of Four B

btC.
nk

Bar

mechanism, slider crank mechanism and Simple Measmasnby vector polygons: Relative velocity and

acceleration of particles in a common link, relativelocity and accelerations of coincident Parsioben
separate links- Coriolis component of acceleratfamgular velocity and angular acceleration of linkslocity
of rubbing. Definition.

Module-3

Velocity analysis by InstantaneousMethod: Kennedy's Theorem, Determination of linear and angu
velocity using instantaneous centre method.

Velocity and acceleration analysis of mechanisms,ldin's construction: Analysis of velocity ang
acceleration of single slider crank mechanism. psial of four bar chain and slider crank chain us
analytical expressions. (Use of complex algebravetor algebra).

Analysis of velocity and acceleration of singlelsli crank mechanism by Kleins’s construction.

Module-4

Gears: Gear terminology, Law of gearing, Characteristitsnwolute action, Path of contact, Arc of conta
Contact ratio of Spur, Helical, Bevel and Worm gednterference in involute gears. Methods of avgd
interference, Back lash. Comparison of involute eyrloidal teeth. Profile Modification.
Gear Trains: Types of Gear trains, velocity ratio, Train valddgebraic and tabular methods of findit
velocity ratio of epicyclic gear trains. Tooth loadd torque calculations in epicyctiear trains.

ar

ing
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Module-5

Cams: Types of cams, Types of followers. Displacementlodiey and, Acceleration time curves for c3
profiles. Disc cam with reciprocating follower hagiknife-edge, roller and flat-face follower, Disam with
oscillating roller follower. Follower motions inading SHM, Uniform velocity, uniform acceleration ca
retardation and Cycloidal motion.

im

CourseOutcomes At the end of the course the student will be able t
« Define and explain the basic terms such as kinentdtain, kinematic pair, degree of freedom
associated with kinematics of machinery, inversiafisfour bar mechanism, single slider cra
mechanism and double slider crank mechanism.
« Determine the mobility of given mechanisms.

btC.
nk

» Determine the velocity and acceleration of linkexggraphical ansanalytical methods.




« Plot cam profiles using displacement diagram farouss types of motions.
» Define gear terminology and determine the velogitio in different gear trains.

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.

» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfofir sul- questions) from each modt

Sl Title of the Book Name of the Name of the Publisher Edition and Year
No. Author/s
Textbook/s
1 Theory of Machines Rattan S. S. Tata McGraw-Hill Publishing | 3rd edition -2009
Company Ltd., New Delhi
2 Theory of Machines Sadhu Singh Pearson EducéSimgapore) | 2006
Pvt. Ltd, Indian Branch New
Delhi
Reference Books
3 Theory of Machines & J. J. Uicker, , OXFORD 3rd Ed. 2009
Mechanisms- G.R. PennOCk,
J. E. Shigley




B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)
SEMESTER - IV

AUTOMOTIVE ENGINES

Course Code 18AU44 CIE Marks 40
TeachingHours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: To

* Explain need, constructional details and working vafious auxiliary system used for internal

combustion engine, scavenging systems for two stewigines
» Calculate efficiency of theoretical , fuel air asctual cycles
» Choose cooling and lubrication system for integmhbustion engine
« Analyse effect of supercharging and turbochargimgiegine performance.

Module-1

Construction and Operation: Engine classification, Constructional details afifstroke spark ignition (Sl
and compression ignition (CI) engines. Working pipples. Comparison of S| and Cl engines , thecaitiad
actual valve timing diagrams for engines.

Engine Cycles:theoretical Otto, diesel and dual cycles, Fuelcsicles and Actual cycle, numericals.

Module-2

Construction of engine part: Cylinder, cylinder head, piston, piston pin, cortimeg rod, crank shaft, inle
and exhaust valves, flywheel, valve operating meisimas

Fuel Systems:Air fuel ratio requirements of Sl engines, Workiofa simple fixed venturi carburetor and

limitations, gasoline injection system, types, $2lefuel injection systems-inline pumps, distribupaimps,
Types of Nozzles, Unit injector and common raikeitjon systems, Need and types of governor faetl
engines and their comparison.

Module-3

Cooling System Necessity, variation of gas temperature, Areaseat flow, heat transfer, piston and cyling
temperature, Heat rejected to coolant, quantitwater required, air cooling, water cooling, thedyiwamics
of forced circulation, thermostats, pressurizedewaboling, regenerative cooling, comparison ofaid water
cooling, radiators — types, cooling fan — powemisgment, antifreeze solution, types of coolant.
Lubrication System: Lubricants, lubricating systems, Lubrication oftprsrings, bearings, oil consumptig
additives and lubricity improvers, concept of adiabengines, oil filters, pumps, and crankcasdilaion —

types.

Module-4

Supercharging and Turbo charging: Purpose, thermodynamic cycle, effect on the perdmee, turbo
charging, limits of supercharging for petrol andsdil engines. Modifications of an engine for sugarging -
methods of super charging — super charging ana tthirging of two stroke and four stroke engines.

ler

>

Module-5

Two Stroke Engines Principles and working of two stroke engine (SI §,®ort timing diagrams.

Types - Three port engine, Separate pumps or bfggmmetrical & unsymmetrical timing, Cross fldeop
flow &uniflow type Scavenging systems. Scavengingdess — Pre blow down, Blow down, Scaveng
Additional Charging. Theoretical Scavenging proesssScavenging parameters, Comparison of Diffe
Scavenging Systems; port design, scavenging pumps

ng,
rent

CourseOutcomes At the end of the course the student will be abie t
» Explain need, constructional details and working vafious auxiliary system used for interr

combustion engine, scavenging systems for two stewkjines
» Calculate efficiency of theoretical , fuel air asctual cycles
» Choose cooling and lubrication system for integmhbustion engine

nal

* Analyse effect of supercharging and turbochargimgiegine performance




Question paper pattern:
The question paper will have ten full questionsyeag equal marks.

Each full question will be for 20 marks.
There will be two full questions (with a maximumfofir sub- questions) from each module.

Sl Title of the Book Name of the Name of the Publisher Edition and Year

No. Author/s

Textbook/s

1 Internal Combustion Engines| V. Ganesan Tata McGraw Hill 2007

2 Internal Combustion Engines Ramalingam K. K. Bath Publications 2005

Reference Books

3 Internal Combustion Engines| Mathur and SharmaDhanpat Rai  and Sons 2002

4 Fundamentals of Internal John B. Heywood. | McGraw Hill International 1998
Combustion Engines Edition

5 A course in |. C. Engines Mathur& Sharmg Dharipai® sons, New | 1994
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B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Crie@ystem (CBCS)
SEMESTER - IV

MANUFACTURING PROCESS -lI

Course Code 18AU45 CIE Marks 40
TeachingHours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: To
» Explain the nomenclature of