AP] ABDUL KALAM TECHNOLOGICAL UNIVERSITY

B. Tech. Syllabus
S3 and S4



Somme: Avinmsh K Y (SCTIGVIADIT)

Course Mo, Course Name L-T-P - Crediis Year of
Introduction
KA LINEAR ALGEBRRA AND COMPLEX R Hilg
ANALYSIS
Prevequizite : Nil
Course Objectives
COURSE OBJECTIVES

s Tereguip the stodents with methods ol solving @ pemnenal syvetem of linear ﬁquaﬁnm

#  To familianze then with the concepl of Eipen valoes and diagenalization of & matrx which hiave
miany applications in Enginecring,

o Tounderstand the basic theory of fuetions of a complex varable and conformal Transformestions.

Syllabus
Analyticity of complex functions-Complex ditferentiation-Conformal mappings-Complex
integraiion-System of lincar sguatinons-Eigen voloe problem

CHETCOTTE
Ak the encd of ihe course stodeits will be shile to
() sodve any given sysiem of lnear equariony
{ii} find the Eigen values of & matrx and bow to dingenalize a mairix
ik pbentity analyte functons and Harmonie functics.
{ivievaloate real definite Integrals as application of Residoe Theorem

| () identify conformnl mappingstviy find regions thit wre mapped under cenain Transformatinns
Text Boaok:
Erwin Kreyszig: Advanced Engincering Mathematics, 10" ed. Wiley
Refercnces:
|.Denmis g ZilkSPatric T Shanaban-A first Course in Complex Analysis with Applications-Jones & Bartleq
Pubdizhers

2B, 5, Grewnl, Higher Engineering Muothemutics, Khanna Publishers, Mew Delhi,
3. Lipschutz, Linear Algebm 3e ©Schooms SeriesiMeGimw Hill Edueation India 2005
4.Complex variahles introduction and apphcations-second edition-Mark.J,Qwitz-Cambristge Publication

" Course Plan
Sem. Exam
Mlube Contents Hanars Marks
Complex differeniation Tess 11335134
Lirnat, continuigy and dedvative of comples funcion k.
Amnalviic Functions ;.
| Canchy-Riemnnn Equution{ Proof of sufficient condition of 2
analyticity & C R Equations in pilar form nof required)-Laplace’s =
Fiquiition
Harmomic (unctions, Hamonie Conjugate 2
5%
Geametry af Anatytic lunetiond Confarmal Mapplng, I
n
Mapping w = 2~ confarmality of w = &7, 2
15%
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1
The mapplng w= 2+ —
z

1
Properties of w=— |

o

Circlas and straight lines, extanded complex plane, fed points

Special linear fractional Transformations, Cross Hatbo, Cross Batio
property-bdapping of diske and hall planes

Conformal maggsng by w=sinz&w =ocos8 2

{Assignment: Application af anabaic
functions in Engineeringl

FIRST INTERNAL EXAMINATION
Comples Intagration. Toxt 3[14.1-14.41 [15 4816.1]
Cafinition Complax Line Integrals, First Evaluation Method, Second 2
Evaluation Method
Cauchy's Integral Theorem| witheut proot), Independesce of 2
pathiwithout proof), Cauchy's Integral Theorem for Muluply | 5%
Connected Domains (without proaf)
M| Coochy's Infegra) Formule- Derivatives of Annytic
Functsanst withoud proofiApplcation of decivative of Analytical
Fumetioms
Taylor and Maocluerin series(withow proab). Power series & Taylor
series. Practical methods{withoat proof) 2

I

Lansent’s series (without peoaf) :
Regidue | wn Tex 2-16. 1 5%

Singularities, Zeros, Poles, Essentlal singularity, Zeros of anafytic 2
functions

Residue Integration Method, Farmulas for Residues, Several i
singularities Inside the contour Residue Thearem,

Evaluation of Real Integrals {I] Integrals of rational functions of 3
sinfland cos [iijintegrals of the type jﬂ:}d: (Type |, Integrals

from Ote = |
| Assignment ; Application of Complex integration in Engineering)
SECOND INTERNAL EXAMINATION

L
Lirgar system of Equations Text [£7.3-7.5)

Lingar systems ol Eguations., Coeflicient Matnx, Augmented Matrs 1
Granss Elimaation and back substitation, Elementary sow operafions,

Riow equivalent systems, Ganss elimination-Three possible cases, 5
Row Echelon form ond Information from it ’

FapEe 48 of 147



Somme: Avinmsh K Y (SCTIGVIADIT)

-

Lingar independence-runk of o matnix
Vector Space-Dimensicn-bosis-vector spaceR*

Solution of linear systems, Fundamental theorem of non- I
hqmﬁ-:m:nlm.'lirp:nr s:.-sl:m‘ﬁr'itl'umt pmﬂ-lhmyﬂ:nmun lipear
aysterns [ Theory amly

Mutrix Eigen valws Problem Texe 1R 1.8.3 &2.4) 1%

Desterminatsom of Eigen vidwes and Eigen veciors-Eigen space 3

Symmetrie. Skew Symmetric and Onoponal matrices —slmple
propertias (aithout proof)

B

Basis of Eigen vectors- Similar mairices Ehiggonalization of o matrix-
Cradratic forms- Principal axis theosem{withost praaf)

{ Assignmens-Some applications of Eigen values(3. 21

END SEMESTER EXAM

QDUESTION PAFER PATTERN:

Maximum Marks : 100 Exam Duration: 3 hoars
The question paper will comsist of 3 pans.
Part A will have 3 questions of 15 marks each uniformly covering modules 1 and 1. Each
question may have two sub guestions,

Pari B will have 3 questions of |5 marks éach uniformly covering meshules 1T and TV, Each
guestion may have two sub guestions,

Part- C will beve 3 guestions of 240 marks each uniformily covering modhules Y oond YL Each
uestion may have three sub questions,

Any twi questions from each part have o be answered.
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Course Ma, Conrse M img L-T-P-Credits Year of Introduethon
MEZIni MECHANICS OF 50LI1DE A-1-6-4 FLL T
Prereguisite: nil
Coarse Objectives:
1. Toacquaint with the basic concepts of stress and deformation in solids.
2. To practice the methadologics o analyse sivesscs and strains in simple structural members, amd o
apply the results in simple design problems.
Syllabus
Analvsis of deformable bodies ; siress, strin, matersal behaviour, deformation in axially loaded bars,
biaxial smd imaxial deformation. . Torsion of elastic crrealar members, design of shafts, Axial foree,
shear force and beading moment. in beams. | Stresses in beams: flexure and shear steess fomulae,
design of beams. Deflection of eams,  Trinsformobicn equations for plane state of siress and strain,
principal planes and stresses, Mohr's circle, Compeund stresses! combined axial, Mesural and shear
boads = evcentric boading, Bucklng: Euler®s theory and Rankime™s formula For colsmns,

Expected owteomes: Af the end of the course students will be able fo

[. Understnnd basic condepts of stress and strain in solids.

2. Detenmine the siresses in simphe structural members swch as shafts, beams, columns efc. and apply
these resulis b simple design problems,

3. Determine principal planes and stresses, and apply the results w combined loading case,

Text Books; ]
|, Rattan, Strength of Materials, 2e MoGraw Hill Education Indis, 200 |
2, SJose, Sadhi Mary Kuman, Mechnnics of Salids, Pepiagon, 2015
References Boaks: | ;
L5 H. Crandal, N. C. Dhal. T. J. Lardner. An introduction to the Mechanics of Solids, MoGraw
FHIE, 1900
2, K. C. Hibbeler, Mechanics of Maternals, Pearson Educition, S
3. LH. Shames, ). H. Pitamesi, Intreduction to Solid Mechanics, Prentice Holl of Indsn, 2006
4. Bames M.Gere, Stephen Timsoshenko, Mechanics of Materials, CBS Publishers & Distribubors,
Mew Delhi, 20102
5. F. Beer, B R, Johnston, J, T, [eWolf, Mechanwcs of Materials, Tata MeGruw Hill, 20401
&, A Pyiel, F, L, Singer, Strength of Maieriaks, Harper & Row Publishers, Mew York, 1993
T E. P DPopov, T A. Balan, Enginecring Mechanics of Solids, Pearson Edweation, 2012
% R K. Bansal. Mechanics of dolids, Lavmil Pablications, 2004
4 P, M. Singh, P, K. Jha, Blementary Mechanies of Solids, Wiley Eastern Limited, 2002
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Conrse Plan

Maodule

Contenis

[ xam

Introwduction to analysis of deformable bodies — itermal forces — methiod
of segtions — sssumptions and limitations. Siress — siresses doe b
mormal, sheor and beanng londs — strength design of simple members
Definttion of hnear and shear strins,

Materinl  behavior — uniaxial tension test — stressstrain diagram
concepts of onhotropy, snisotropy and inclastic behavior — Hooke's |
for linearly elnstic isotropic matersn] under axial and shear deformation

Deformaton 0 axally boaded bars = thermal | elfects — statcally
indeterminate peoblems — principle of saperpesition: - elastic strain
energy for uniaxial strees.

15%

Definition of stress and strain ot o poind (introducticn o stress aamd: strain
tensors ond its components only) — Poissen’s mtio — biaxial and trinxind
deformations — Bulk modulus - Relations between clostic

Torsion: Shafis - torsion Ih:-:lrjrnfi:llsun: cincular bars — — Assumptions anid
limitations = polar modulus - wrsional rigidity - economic cross-sections
= statically indelerminate probleme - shaft design for forsional Toacd.

15%

FIRST INTERMAL EXAM

Bearns- clussification = dimgrammatic conventions for supports and
lsadings - axdal force, shear force and bending moment in & beam

Ehear force end bending moment disgrams by direct approach

|

Differential equations between Ioad, shear foree and bending moment.
Shear force and bepdimg moment diagrams by summntion approach -
elastic curve = point of inflection.

5%

v

Stresses in beams: Pure bending — flexure formala for  beams
ansumptiond and limidations — section modules - fexdral rgidiny -
ecanomic sections — beam of uniform strength.

Bhearing stress formuln for beams = assumptions and limitations = design
for flexure and shear,

5%

SECOND INTERNAL EXAM

‘I

| Tramsformation of stress and strains: Plane state of stress - equations: of

Deflection of beoms: Moment-curvature relation — assumptions and
limitations - dooble iniegration method: - Macaolay’s method -
superposition fechniques = moment aren method and conjugate heam
idbens Tor stmple cases.

tronsfonmation - principal planes and stresses;

Vi

Mohr's circles of stress — plane state of strain - analogy between stress
anel strain trapsformation — strain rosetles

loading wnder tension/compression - combined bending and twistin

Compeund stresses: Combined axial, Hexurl and shear loads — cocentn
loads, %
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Theory of columns; Bockling theory —Euler’s formuln for leng colum
~ assumptions and limitations — effect of epd conditons - slemdemess 3§
ratso — Rankin's formuln for intermedinte columns,

END SEMESTER EXAM

Ouestion Paper Potiern
Tostal marks: 100, Time: 3 hrs
The question paper should consist of thres parts
Pari A
& questions uni formily covering modules | and 11, Each queston carnes 10 marks
Students will have toanswer any three questions out of 4 {3X 10 marks =30 marks)

Pari B
4 questions unifermly covering modules [ and IV, Each guestion carvics [0 marks
Stucents will have to answer any three questions out of 4 (3X10 marks <30 marks)

Part C
f questions winiformly covering modules % and Y. Each-question carries 0 marks
Students will have e answor any four questions out of & (44X 10 marks <40 marks)

Mote: In all parts, cach question can have a meimum of four sub questions, if needed.
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Coorse code Course Name L-T-I" - Credits Year of
Introdoction
| AL __AUTOMOTIVE CHASSIS Aa1-0-4 26
Prereguisite ; Nil
Course Ohjectives

®  Tostwdy ahout vanous components of Automobile chassis with thesr constructonal detwls
and understanding the concept of wWorking varosus compoaens.
#  To know the application of the components in vanous automobiles
Svlialbus
[ntreduction- Types of automobiles- chassis layout - Frames and body- chassis — Frames - integral
body. Design feptures of a body — Body sccessonies — Drive axles - Differential - Suspension —
Wheels amd Tyres = Wheel geometry- Steering mechanisms — Bruking system

Expected ouicommse.
¢ After this course the student will be able to explzin the constrectional detwils pnd the
structure of drve line, steering, braking system and suspension system in o vehicle,
Text Hoinlis:
1. Kripal Singh, Automobile Engineering, Yol [ and Vel 11, Standord Publisher, Mew Delhi .
e
2 PS5, Gill, A Texthook OF Automeobile Engineering-11, 5. K. Khataria & Sons.. 2™ Edition,
22
3. R.K. Rajput, A Text—Book of Automobile Engineering, Laxmi Publications Private
Limited. 2007 3
4. M.K. Gin, Avtomotive Mechanics, Kanpa Publishers. 2007
References:
I, Heldt BM., Autmeitive Chassas, Chalon Coo, New Yok, 1990
2. Mewion Seecds and Garrer, Motor Vebicles, th Edivion, Butterwortly, London, 2005,
3. Heinz Haisler Advanced Vehicle Technedopy, Butterwortl, Lomndon, 2005,

Course Plan
Adaube Cuomitenis Haours | Sem.ExamMarks
[ntroducton: Profile. of Awtomobile Indostry, Types of 9
automodiles, general considerations  relating o chassis
layout and power plant Location, relative merits &
1 dements of different lavouts, description of different tvpes
of chassiz lnyout. Frames and body; Role and requirement
of 4 chassis frame. londs scting on frumes

[ 5%

Types of chassis = Light, medivm and heavy duty vehicle 9
chassis, ladder chassis, Types of Frames (conventional,
integral construction and perimeter frame) materials, cross
n members and X members, Trame sections, defects
frames, frame repairs, frame alignment. integral body.
Diesign features of a body — Types of bodies, coach built,
comvertibles, Body accessones, bumpers.,

FIEST INTEENAL EXAMINATION

m Torque reaction, driving thrust, Hodchkiss drive, torque b [ 5%
mbe  drive, propeller shafi, universal  joinls,  tvpes,
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Construction and Design of Drive Axles, Types of Loads
acting on drive axles, Full — Floating. Three—{uarier
Floating and Semi-Floating Axles, Axle Housings und
Types, Differcntin]l prnciple and  types. Differential
housings, Non-5hip differential, Differennial bocks, double

Suspension: Objectives, iypes of springs, spring materials, 9 1 5%
leaf spring = Single and Multleaf, helper springs, coil
apring. lorsion bar, rubber £ paeumatic suspension,
Hydra-elastic suspension, shock absorbers — iypes and
consiructional details, Wheels and tyres: Types of wheel,
constrection of wired wheel, disc wheel. byre tvpe &
construction, aspect mtio, specificotion of tyres, tyvre
rotidion, static & rolling properties of poeumabic fyies
SECOND INTERNAL EXAMINATION
Types of Front Axles and Stb  Axles, From Wheel q 2%
Crenmetry, vie, Castor, Comber, King Pin Inclimagion and
Toe—in, Condition for True Rolling Motion of Wheels during
Steering, Ackerman’s and Davis Steening  Mechanisms,
Steering  Linknges, Different Tyvpes of Steenng  Gear
mechonisms, Ship Angle, Over—Sicer amd  Under—5Sieer,
Reversible and Irreversble Steenng, Power amd Power-
Assisted Steering
Theary of Auiomobile Braking, Stopping Distance Time and g Hi%
Braking Efficiency, Effect of Weight Transfer dunng
Braking, Theory of Dmum Brakes, Leading and Trailing
Shoes, Broking Torgee, Constructional Detils of Brum
V1 Brake and itz Activators. Disc Brake Theory, Types and
Construction,  Hydraulic  Braking  Svstem,  Mechanieal
Braking System, Prieumatic Braking System, Power-Msisted
Braking System,  Serve Brokes, Retarders. Twpes  and
Constrisction, Anti-Lock Braking Fundamentals,

END SEMESTER EXAM
Cuestion Paper Pattern
Maximuni marks: 100 : Tiwa: 3 Boiirs
Thee question paper shall consist of three pans

Part A
4 questions uniformily covering moedules 1 and [L Esch question carries 10 marks
Students will have o answer any three guestions oot of 4 {3310 marks =30 marks)

Part B
4 questions uniformiy covering masdules [1 and IV, Each question carmies 10 marks
Students will have 1o answer any three guesticns ot of 4 (3IX 10 marks =30 marks)

Part C
b guestions uniformily covering medules Vo and V1L Esch question carries 10 marks
Students will have to snswer any four guestions out of & (4X 10 murks =30 marks)

Mode: Inoall parts. each question can bave o masomum of four sub questions, 1If needed.
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Course Ma, Conrse M L-T-P-Credits Year of Introduethon
MEZIas THERMODYMNAMICS A-1-6-4 FLL T
Prerequisite: mil
Coarse Objectives:
I. To understand basic thermadynamic principles and lnws
2. To develog the skills w analyze and design thermodynanie sysiems
vilahus

ic concepia, reroth law ef thermodwnamics and thermometry, energy, first law of thenmodynamics,
ond law of thermodynamics, eatropy, imeversibility and availability, third law of thermodynumics
ure substances, equations of state, properties of gas mixtwres, Intreduction (o ideal binary solulions,
neral thermodynamic relationships; combastion themmadyniomics

Expeeted suteomse: AL b cod of the course the stadets will be able o
I. Undessiand the laws of thermodynamics and their significance
2 Apply the prnciples of thermodynamics for the anal ysis of thermal systems
Text Hooks
. K. Mag, Engincering Thermodynamics, MeCraw Hill 2013
2. E.Ruthakrishnon Fundamentals of Engineering Thermodynamics, PHI2005
References Boolks:
I ¥, A Cengel and M. A.Boles, Theemodynamics an Engineering Approach, MeGiraw Hill, 2001
2 G VWanWylen, R Sonntag and O Borgnakke, Fundameneals of Classical Themmodynamics, John
Wiley & Sons, 2013
3. Holman J.P, Thenmesdymamics, MeGraw Hill, 2004
4. M. Achuthen, Engincering Thermodynnmics, PHI, 2004

Stenm Toables/Datn baok
5. R.5.Khurmi, Steam table with Mollier chart, 5. hond 2000
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Conrse Plan

Maodule

Contents

Hurs

[ xam

Robe of Thermodynamics in Engincering and Scicnce — Applications o
Therrseshynameca

Bazic Concepls - Macroseopic and Microscope viewpoinds, Concept of
A ontinuam, Thermadynomic Svstem and Control Volume, Surrounding,
Boundarics, Tyvpes of Svstems, Universe, Thermodynamic propernics,
Process, Cyele, Thermodynamic Equalibrium, Queasi — slatic Process)
Siate, Poant angl Path Tunction. (Reveiew only- sell study)
Feroth Law of Thermodyoumics, Mezsurement of  Temperature-
Thermometry,  reference  Peints, Temperature  Scoles, Ideal pas
pemperature scale, Comparison of themsometers-Gas Themmometers)
Thermocouple, Resisiance thenmamerer
Energy « Work - Pdv work and other types of work transfes, free
ox pansion work, heot and hewt capacity.

3%

1

Uonle's Expermments First bw of Thermosdynamics = First low applhied :;
Mon fow Process- Enthalpy- specific hests- PRMMI, First law applied

Flow Process. Mass and Enerpy balance in simple steady flow process.)
Applications of SFEE, Transient flow —Filling and Emptying Process)
{ Problemis), Limitations of the First Low,

§

5%

FIRST INTERNAL EXAMN

Secom! Law of Thermodynamicz, Thermal Reservoir, Heal Engine,
mp = Performance faclors, Kelvin-Planck and Clamesins Stafemen
Equivalence of teo stutements, Reversibility, [rreversible
Canses of Dmeversibality, Corellaries of second law, PMM2, Carmot®
ftheonet and its conallaries, Absolte Thermodynamic Temperature scale
Clausius  Inegquality, Entropy= Causes of Entropy Chamge,  En
Eh-l'l.l:lgtﬁ in varows thermodynamic processes, principle of increose o
otropy and it applications, Entropy gencration in open and clo
system, Entropy and Disorder, Feversible adiabatic process- isenirop

5%

%
Available Energy, Availability and Dveversibility- Useful work, Dea
ftate, Availability function, Availability and irreversibility in open an
chosed systems = Gouv=Siodola theorem , Third law of thermodynamics.
Pure Substances, Phase Transfommations, Trple point, properies durin
change of phase, T-v, pov and p-T diagram of pure substance, p-v-
surface, Saturation pressuns and Temiperature, T-h and T-5 diagrams, b

ingrams or Mollier Charts, Dryness Fraction, steam tables, Propen
nleulntions using steam tables,

5%

SECOND INTERNAL EXAM
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The ideal Gias Egquatbon, Chameteristie and Universal Goas constanis,
Deviations Trom ideal Gas Model; Equation of stale of real substances-
Wander Wanls Equation of Stote, Berthelot, Dicterici, and Bedlich-Kwong
cquations of state | Virial Expunsion, Compressibility facior, Law of
comeaponding state, Compressibility elars
Maxtires of iden] Gases — Mole Fraction, Mass fracton, Gravimetric and
Y wlumeitic Analysis, Dalion™s Lew of partial pressure, Amaogat’s Laws of
El!iw: vislumes, Gibbe-Dalton's bw -Eguoivalent Gas comstint  snd

ofceular Weight, Propertics of gas mixmres: Internal Encrgy, Enthalpy,
ific heats and Entropy, Introduction 1o real gas mistures- Kay's e

*Indroduction b ideal Binary solutions, Definition of solution, ideal bnary
flutions and their charpctenstics, Devimtion from ideality, Raoult’s Law,
Phase diagram, Lever rulel*in this seotion nunerical problems. st )
General Thermodynamic Relations — Combined First and Second Tow)
cquations — Helmholtz and (ibb's functions - Maxwell's Relations, Tds
Equations, The Clapeyeon Equation, equations for lernal  esergy,)
enthalpy and entropy, specific heats, Throttling process, Joule Thomson|
Vi :Cu::’rﬁnimt. INVErsion curve, )
Introduction 1o thermodvnamics of chemically reacting - systems,
Combustion, Thenmochemisiry — Theoretical and  Actual combustion!
processes= Definithon and significance ol eguivalence ratio, enthalpy of
formation , enthalpy of combustion and heating value ("in this section)
pumerical problems not incladed)

END SEMESTER EXAM
Question Paper Pattern
Total mardks: 100, Time: 3 hrs
Approved steam fables permitied
The question paper should consist of three parts
Pari A

4 questions uniformly covering mosdules | and 11 Bach question carnes 10 marks
Students will hove to answer any three questions out of 4 (3X 10 marks =30 marks)

Pari B
4 questions uniformly covering maosdules 111 and IV, Each question carries [0 marks
Stuclents will hove e pnswer iny three questions out of 4 (3X10 morks =30 marks)

Part
& qpuestions wii formly covering madules ¥ and VI Each question carries 10 marks
Students will have o answer any four guestions out of 6 (4X 10 marks =40 marks)

Nuote: In pll parts, each question can hove o maximuom of four sab questions, if peeded:
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Course Mo, Course Mame L-T-P-Credits Year of Imtreduction
© METALLURGY AND | I
ME2IN MATERIALS J-l-3 2016
ENGINEERING

Frerequisite: nil
Course Objectives:

I. To provide fundamenal scicnce relevant o materials

2. To provide physical concepts of atomic radius, atemic strocture, chemical bomds, crystalline
and npon-crystalling muderials and defects of crystal siructures, gruin size,  strengthening
mechanisms, heat treatment of metals with mechenical properiics and changes in structure

3. To enable students to be more aware of the belavior of materials in engineening applications
and select the materials for vanows engineering applications.

4, Townderstand the copses belimd metal filure and deformation

5. To defermine propertics of unknown mpderials and develop an ewareness o apply this
krowledge in material design.

Syllabars:-Chemical bonds — crystallogruphy- imperfections- - crystallization- diffusion- phase
dingrams-heat teatment — sengthening mechnnisma- it and cold working — alloying- fierrous
wied non ferrous allovs fatigue-creep- basics, need, properties and appbications of madesn
engineering materinls,
Expected outcone: A the omd of the courae stadents will be able to
1. ldentify the crysiil stroctores of metillie materials.
2. Analyze the binary phase dingprams of alloys Fe-FeaC, vte.
3. Cormelate the microstnssture with properties, processing and performance of metals.
4. Recognize the failure of metals with strucfural change.
5. Select materials for design amd constrection.
fi. Apply eore concepts in matenals science 1o solve engineenng problems.
Text Boaks
I, Raghavan ¥V, Material Science and Engimeering, Frentice Hall 20k
2 Jose 5 and Mathew E W, Metallurgy and Materipls Science, Pentagron, 200 |
Reference
Ansderson J.C. etal, Material Science for Engineers, Chapman and Hall, [ 9494
Clark and Varmey, Physical metallurgy for Engineess, Van Mostrand, 1964
Reed Hill E, Robert, Physical metal lurgy principles, 4% Fedn. Cengage Learning, 2009
Avner H Bidney, Introduction to Physioal Metallurgy, Tata MeGrw Hill, 2009
Callister William. D, Material Scicnce and Engineering, John Wiley 2014
[Dieter George E, Mechanical Metallurgy, Tata MeGiraw HIll 1976
Higgins B.A, - Engineermg Metallurgy part - 1 = ELBS, | 998
Myers Mare and Krshna Kumnr Chewla, Mechenical behavior of materials, Cambmdge
Lniversity press, 2008
Q. %an Yiack -Elementzs of Material Science - Addison Wesley, 1989
I, hagpimpbel ac anfoourses’ | 1310603271
I 1. hitpswww myopencourses. comsubpect primciples=of-physical-metallurgy-2
2, hitpiiocw. mit.edu/courses mnterinls-science-mnd-engineenng 3K  se-introduction-to-

201 O Lh ke el =
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solud-stabe-chemisiry-fall-20 105 yllabus’

L3, hitpowwew msm.camac. ukAeaching partl A php

Course Plan

Muodule Contents

Huurs

Semester
Exam.
Murks

Eadier and present development of -atomic strocture;
atributes . of  iopizatien energy  oand  conductivity,
electronegativity and alloving; correlation of atwnie mdis
io sirenigih; electron configurations; elecironic repulsion
Primary bonds: - characteristics of covalent, ' jonie and
mietallic bond: atributes of bond energy, cobesive force,
density, direchional and non-chrectional and ductilify,
propertics based on - atemic bonding:- attnbules of deeper
encrgy  well  and  shallos energy well o melting
temperature, coefMcient of thesmal expansion - altnbutes of
modulus of elasticlty i metal cutting process =Secondary
bonds:-  classificotien- hydrogen bond  and  onomabows
behavior of ice flopt on water, application-  mfomic meass
unit #ndd specific heat, application. (Pelel seview' arli, me
Uiniversity questions ard imteraal assexxoent from these
grortients).

Crystallpgeaphy:- Crvstal, space laffice, unit cell- BOC,
FCC, HOP strsctures = short and long range order - effects
of crystalline amd amorphous  strsture on - mechonical
properties.

Coordination mumber ond radius ratio; theoretical densiiy;
simple problems - Polymorphiem amd sllotropy.

Miller Indices; - erystal plane and direction dhief revien)
- Atiributes of milker indices for slip system, britflencss of
BOC, HCP and ductility of FCC - Moedes of plastic
| deformation: - Slip and bwinning,

Schimid's law, oquation, critical resolved shear stress,
cormelation of slip svstem with plastic defemation 0 melals
arsf applications.

15%

Mechanism of  crystallization:  Homogeneoos amd
heterogeneaus nuclel formation, under cooling, dendrtic
| groowth, grain boundary rmemlasify,

Effects of grain sine, grain siee distibution, grain shape,
gram  onentation  on dislocation'strength ond - creep
| resistunge - Hall - Petch theory, simple problems

Classification of crvstal imperfections: - types of dislocarion
= effect of point defects on mechanicn] properties - forest of
dislecation. rele of surfoce defeets on erack mitiation.

15%%
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Burgers vector —dislogntion souree, significonce of Frank
Read source in medals deformation - Comelation of
dislocation density  with  swength  and  naso  concept,

applications.

Significance high and low  angle grain boundokies - on
dizlocaton — driving foree for grain growth andapplications.
during e trentment.

Palishing and é:h:ﬁﬁ 1o determune the microsiruciune and
| grivin sire,

Fandamentals amd erystal simcture determination by X —
ray dilfraction, simple problems —SEM and TEM.

Diffusion in solids, Fick's laws, mechanizms, applications
of diffusion in mechanical cngineening, simple problems.

FIRST INTERNAL EXAMINATION

Phise diagrames: « Limitations of pure metals and need of
wlioying - elassification of alloys, solid solutions, Huoms
Rothery's rule - equilibrium dingram of common tvpes of
binary syatems: five Depes.

Coring. - lever rule and Gibb's phase rule - Reactions: -
pnnteetic. eutectic, eulectoid, periectic, pertectoid.

Dretailed discussion on Iron-Carbon equilibrium disgrm
with microstracture and propenties changes. in austenite,
Fedeburite, ferrite, cementite, special fuatures of mariensite
transformation, bainite, spheroidite efc.

Heat treatment: - Definifion and necessity — TTT for a
eutectoid iron—carbon alloy, CCT diagram, applications -
_annealing, normalizing, hordening, spheridizing.

Tempering:- austermpering, marempering and ausforming
= Comparative stady on ductility and strength with structure
of pearlite, bainite, spherodite, masensite,  tempened
martensiie and ausfomming.

Hordenability, Jominy  end quench fest, applications-
Surface  handening  methods;- no  chanpe in surface
comiposition methods - Flame, indudtion, laser and electron
beam hardening processes- change in surface compasition

meethads icarburizing and Mitriding; applications.

(o]

15%
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Types of Strengthening mechanisms: - work hardening,
cquation - procipitiieon strengihening and over ageing-
dispersion kandening,

Cold working: Demiled discussion on strain hardening:
recovery; re-rystallization, effect of stored encrgy; re-
erystallization wmperniure - hot working Bauschinger effect
and attributes in metal forming

Alloy  steels- Effects, of alloving elemems on steels
dislocation  mevemnent, . polymorphic . iransformation
ternperature, alpha and beta sabilizers, formation and
stability of carbides, groin growth, displocement of the
entectold point. refardation of the transformation  rates,
mprovEment in cormosion resistance, mechanical properties

15%

Nickel steels, Cheomium sieels ete. - Enhancement of steel
properties by adding alloying elements: - Molybdenum,
Mickel, Chromiom. Vanadiom, Tungsten, Cobalt, Silicon,
Copper and Lead.

Hugh spead steels:= Mo sl W types, effect of different
nlloying elements in HSS

Casl drons: Classifications; grew, white, mallesble and
spheroidal  graphite  cast  fron ele,  composinion,
icrosiruciure, propertes and applications.

Pringipal Mo ferrous Alleys: = Aluminum, Copper,
Magnesium, Mickel, study of composition, properties,
applications, reference shall be made to the phase diagrams
wheneyver necessary.

S SRS P s =S

SECOND INTERMNAL EXAMINATION

15%

‘.l

Fatigue: - Stress cycles — Primary and secondary stress
raisers - Characteristics of fatigue failure, fatigue tesis, 5-N
CHFVE,

Factors offecting fatigise strength: stress concendration, size
effect, susface roughiess, change i surface propertics,
surfirce residual stress,

Ways o improve fatigue life — effect of tempernture on
fatigue, thermal fatigue and its applications in metal cutting

Fracturg; = Brittle ond ductile fracture — Griffith theory of
britile fracture — Stress concentration, siress miser — Effieet
of plastic deformation on crack propagation.

transgranular, intergranular fracture - Effect of inspact
keading on ductibe materiol and s application i forging,
opplications - Mechanizm of fafigue foilure.
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Structural features of fatigoe: - crock imitiation, growth,
propagation - Fraciure toughness {definition only) - Ductile
to britde tremsation wemperature (DBETT) i steels and
structur] changes during IETT, applications,

Creep: - Creep carves — creep tesis - Siructurad clange:-
deformation by slip, sub-grain fommation, grain boundary I
slidi

Mmhufnjgm of creep deformation - threshold Tor creep,
prevention aguinst ergep - Buper plasticity: nesd and 1
applicatisns

Ceonnposites:= ~MNeed of development of composites =
geometricnl pod  spatial | Chamctenstics of porticles -
classification - fiber phase: - choracteristics, classifications -
meatrix phase:- functions — only need and characteristics of
Vi PMC, MMC, and CMC — applications of composites; | 2 20
pireTafi applications, serospoce equipment and mstrument
striscbure,  industrial applications of composites,  marins
applications, composites i the sporting goods industry,
compasile bomaterials. .

Maodem engincering mafcrials: - only fundamentals, need,
propertics and applications of, inermetallics, manging
steel, super alloys, Titmiem = iotreduction o nuclear
malgrinls, smort materiols and bio materials,
Cerambes~coordination  number and radius ratios- AX,
ApXp ApBy X 1ype stractures — applications.

COoestion Paper Pattern
Total marks: 108, Time: 3 hrs

The question paper showld consist of three parts

Part A&

4 questions uniformiy covening madules [ and I Each question cormees 10 marks
Students will bave to arswer any three questions ot of 4 (35 10 marks =30 marks)

Part B

4 questions uniformiy covering modubes 111 and 1%, Each question carmies 10 marks
Students will have to answer any three questions owl of 4 {2510 marks =30 marks)
Part ©

6 questions wniformly covering madules % ond V1, Eoch question carries 1 marks

Students will have to answer any four questions oot of & (4% 1 marks =4 marks)

Mote: In all parts, each guestion can have a maxinuem of - four sub gquestions, i needed.
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Course code Course Name L-T-P - Crediis Year of
Introduction
| HSI0 Business Economics Jelb-i1-3 2ia
Prereguisite; Nil
Course Ohjectives

# To familianze the prospective cagineers with clementary Principles of Economics and
Business Economics,

= To sequaint the siudents with tools and technigees that are useful in their profession in
Business Decision Making which will enhance their employability;

s Toapply business analvsis to the “lirm™ under dillerent market conditnons;

¢ To apply cconpmic models fo examine current economic scenario and evaluate policy
aptions for sddressing economic isswes

¢ To gain understanding of some Macroeconomic concepls o improve their ability 1o
understond the business climate;

# To prepare and analyse various business ools like balance sheet, cost benefit analysis and
rwte of retums wton elementary level

Svllalbues

Business Economics - basic concepts, tools and analysis, scarcity and choices | resource
allocation, margingl analysis, opportunity costs and prodoction possibility corve. Fundamentals of
misroeconommies - Demand and  Supply  Anolysis, equilibrium, elasticity, production and
production lunetion, cost analyvsis, break-gven analysis and markets, Basics of macroeconomics -
the circular Mow models, pational income analysis, inflatdon, rade cyeles, money and credit, and
monetary  policy, Business  decisions - investment analysis, Capital Budgeting  decisions,
forecasting  techniques and  elementary  Balance Sheet and  taxation, business  financing,
interpational investments

Expected outeome
A student who has undergone this course would be able 1o

. make investment decisions based oo copital budgeting methods in alignment with

nreroeconmmic and mocrosconomic heories,

ii. able tr analyse the profitability of the frm, economy of aperation, deermination of price
under various market situntions. with good grosp on the effect of trade cycles in business.

il pain keowledge on Monetary theory, measores by BB in comrolling inierest rsie and
cmerging concepis like Bit Coin.

v, gain knowledge of clementury accounting concepts used for preparing balance sheet and
inferpretation of balance sheet

Text Books
1. Gectika, Piyvali Ghosh and Chodbury, Warageria! Ecomomics, Tata MoGraw Hill, 2015
2. Gregory Muankiw, Principles af Macrvecomoniics, Cengage Lewrning, 2006,
3. M.Kasi Reddy and 5. 5arswothi, Ecaromics and Finoneinl Accounsing, Preotice Hall of
India, Mew Delhi,
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di ek g

= M LA

9.

References:
i.

Diornbusch, Fischer and Stane, Woecroecarontcs, MeGrow Hill, 11th edition, 2000
Khan M Y. fndian Finaecial Svsten, Tota McCraw Hill, Tth edition, 207 1.

Samuelson, Maragerial Econamics, 6" edition, Wilew

Snyder C and Micholson W, Fundamentals of Microvcomomics, Cengage Leaming (India),
201k

Truett, Managerial Economics: Analysis, Problems, Cases, "™ Edition, Wiley

Welch, Econonics! Theary and Practice 7" Edition, Wiley

Uma Kapila, Indian Ecoramy Since Independence, 260h Edivion: A Comprehensive and
Critical Aralysis of India's Economy, 1947-2015

C Rongargjan, bufian Economy, Essayvs on monetary and finanece, UBS

Publishers" Distributors, 998

A Ramuchandra Arvasn, Managerial Econonics amd Finpneial Amalvsis, Tata MeGraw-
Hill, Mew Delhi.

1, Daminick Salvatore, Managesal Economics in Global Ecomary, Thamas Westemn

College Publishing, Singaporne.

11. LM Pandey, Financial Managenent. Vikus Publishing House. New Delhi.
12, Dominick Salvitore, Theory and Problems of Micrs Ecomsmic Theory, Tuta Mac Graw-

Hill, Mew Dethi,

13, T.N. Hajeln Maney, Banking and Public Finoece, Anne Books. New Delhi,
14. G5 Gupta. Macre Economics-Theory and Applications, Taa Mac Graw- Hill, New Delhi,
15. Yogesh, Maheswari, Mancgemen! Economics , PHI learning, NewDelhi, 2012

16, Timothy Taylar . Principles of Ecenomics, 3™edivion, TEXTBOOK MEDIA,
17. Varshney and Maheshwari. Manageriol Economics. Sultan Chand, New Delhi

Course Plan

Mol Conkents Mours | 5= Exam

Marks

Buosiness Economics and it mle in moanngenal decision making- 15%
munirmﬂnpﬂ—ru]uvammmmﬁl: [mblumser.u.:arrily Vi chice (2
Hraj-Baslc coscepts  in - econsmici-scarchy, chiice,  nesource 4
allocation- Tride-off-opporunity  cost-marging  analysis- marginal
utility theory, Law of diminishing marginal wcility -peoduction
possibiliy curve (2 Hrs)

Busics of Micro Ecomsmics | Demand and Sepply  anolyais- 15%
cguillibrinm-elasticily (densand and sugplyy (3 His) -Produsction
concopis-nverage  produci-margingl  produci-low of  variahle F
proportions- Production function-Cobb Doeplns function-problems
i3 Hrs)

FIRST INTERNAL EXAMINATION

m

Basics ol Micro Economics [T Concepn of coste-murginal, average, 15%
fixed, variable coxis-cost curves-shul down polne-beng mon amd shon
run {3 Hrs)- Break BEwen Analvsis-Problem-Markets-Perfect 0
Competition, Moenopoly and Mopopolistic Competition, ‘Oligopaly-
Curtel and collusion (3 Hrs.)

v

Basics of Macro Economies - Circular fow of bnoomse-two secbos 15%
and malti-sector madels- National Income Conce pis-Measurement
methods-probiems-Inflotion, deflotion (4 Hes, -Trade cveles-Momey-
siock and fow concepl-Criantity theory of money-Fischer’s Equation 8
mel Cambridge Eguoteen svebocity of crculation of mones=credst
comtral - methods-5LR, CRR, Open Morket Operations-Bepo and
Reverse Repi rabe-eiterging concegis i money-bil coin {4 Hrs ).
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SECOND INTERMAL EXAMINATION

inberpretation-forecasting  technigques (7 Hrs )-business  financing-
Vi sources of copital- Capital ond  meney  markels-intemational q
|'|:|1u.|1|ﬁrl]_-FI'_'lL FPL, FlIl-Basic P:rinL'iFh:l ol tmcadion-direct @
indirect @08 T (2 hrs. )

Busimess Decisions [-Invesiment analvsis-Capital Budgeting-NPY, 2
v IRE. Profitability Index. ARR. Payback Period (5 Hrs.)- Business

decisions under cerningy-uncertainty-selection of aliernatives-risk i

ansl sensifivity- cost benefit analysis-resource management (4 Hrs. 3,

Business Decisions 11 Balonce sheet prepansion-principles  and 20

END SEMESTER EXAM

COaestion Paper Pattern
Max, marks: 100,  Time! 3 hours
The guestion paper shall consist of three pans

Part A

4 guestions. uniformly covering modules 1 wnd L Esch question curmes 10 marcks
Students will have to answer any three questions oot of 4 (3% 10 marks =30 misrks )

Part B
4 questions uniformiy covering modules T and IV. Each question carries 10 marks
Swudents will have 1o answer any three questions out of 4 (3X 10 marks =30 marks)

Part C
6 questions umiformiy covering modules Voand Y1, Exch question cames 10 marks
Stucdents will have to answer any four questions ol of & (S50 marks =40 marks)

Note: Inall pars, each question can have a maximwm of four sub questions, i needed.
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Coorse code Course Mame L-T-F = Crediiz Year of
Introdduction
A2 Computer Added 3T & Auto i-1-3 -1 26
Components Drafting Lab

Prevequisite 3 NI
Course Objoctives

#  To sudy the capabilities of sofiware for Drafting and Modeling

¢  To develop skill 1o use sofbwane to create 210 and 30 models

& Toindroduce the siudents the Indian standard code of praciice for engneenng drawing
List of Exercises/Experiments

1. Review of graphic interface of the software, Review of basic sketching commands and
navigationn] commands. Saning o new deawing sheet, Sheel siees. Maming a drawing,
Drawing units, grid and snap.

2. Drowing and Sections of Solids: Sections of Pyramids, Prisms, Cobes, Tetrahedrons,
Cones and Cvlinders resting only on their bases (Mo problems on, axis inclinations,
spheres and hollew solids). True shape of sections.

3. Onhographic Views: Conversion of pictonial views info enthographic projections of simple
machine parts with or without section. (Burean of Indian Stundards conventions ure o be
followed for the dmwings) Hidden Iine conventions.

4. PFusteners; Hexogonol headed bolt and nug with washer {ossembly), square headed balt and
nut with washer (assembly) simple assembly wsing sted boks with not and lock nuot,
Flanged nut, slotied nut, taper and split pin for locking, counter sunk head screw, grub
serew, Allen screw.

3. Assembly Drawings of the fallowing components {Part drawings should be given)

ak. Plummer block hiRams Botiom Safety Yalve
c) LC. Engine conpectingrod — d) Screw jack

e} Tuilsteck of luthe [} Tosal Hesd of a shisper

i) Paston Assambly b Inpector

1) Couplings 1} Dhaphragm Regulator valve
K1 Cluich Assemhbly

Exprcted oulcome
e Ability to create 21 and 3D models of Enginesring Components using the software
pachage.
s Ability to develop engineering d.mw'mg for the industrial component as per Indian
Standard code of practice.
o Ahility to prepure asseanbly druwings From detwiled drowings.

Text Borks:

1. K.CJohn, Machine Drawing, PHI Learning Py Lid New Delhi, 2009,

2. K. L Naravana, P.Eannziah & K. Yenkata Reddy , Machine Drawing, 3rd Edition , New
Age Internationn] Pvi.Lid, New Delhi, , 20046,

3. N Siddeshwar, P. Kenmioh, V.V.5. Sastn ‘Mochine Drawing’, Tota MoGrvs Hill Co.

4, B.K.Dhawan . Machine Drrvwing, 5.Chand Publications, New Delin, 1996,

5. 5 Trymbaka Murhy A Text Book of Computer Aided Machine Deawing', , CBS
Fublishers, Mew Delhi, 20607 2, "Machine Drawing ", K. R, Gopala Krishna, Sublash
Publication,
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I To provide knowledge on mechanical behaviour of mterials

Course MNa, Course ™ame L-T-P-Credirs Year of Introduction
CEZM MATERIAL TESTING LAR =li-3-] 6
Coarse Objectives:

X Toacguaint with the experimental methods to detcrmine the mechanical properties of materials.

Syllabus
List of experinsents:

Machine and extensoneters,
Tests am sprngs {Open and closed coiled)

Hardress test{ Brinell, Vickers and Rockwell)
Tmpact test (1zod and Charpy)
Torsien best oo rvild steel rods.
Shear test on mild steel rocds.
Fotigue test — Study of testing mschine,
Bending test on wooden beams,

. Strut test {Column buckling experinsent|

S S TR

—

of steel,
12, Phote clastic methods for siress measurements,
I 3. Jominy hardenahility test
[4. Measurement using strain gaupes
15, Determination of moement of nectta of rotating bodies

Sote: A minimum of 10 experiments are mandatory.

Torstom perwdulum (mild sbeel, alwmimum aml brass wires)

I. Tension best onmild steel! tor-steel! high strength steel and cast iron using Universal Testing

. Menficaton of Clerk Maxwells law of reciprocal deflection and determination of Young's maduliss

Expected suteome: Al the end of the course the students will be able ro

1. Acqguire the knowledge on mechanical behaviour of materiils
2. Conduct experiments deteemine the mechanical propertics of materials.

References Books:
I G E Dieter. Mechanical Metalhuergy, MeGrow Hill 2003

[riserabtors, 200 5

2. Dally 1 W, Railey W P, Experimental Stress analysis | MoeCarw Hill, 1991
1. Baldev Raj. Jayakumar T, Thavasimuthu bM.. Practical Non destructivie testing, Narosa Book
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Course Mo. Course Name L-T-F « Crediiz Year of
Introduction
MLAZN2 Probahility distributions, 3-1-00-4 206
Transforms and Nomerical Methods
Prevequisite; Nil
Course Objectives

o Tointroduce the concept of random varables, probability distributions, specific discrete
and continuous distributions with practical application in various Engineering and social
life situaticons.

¢ To know Laplece and Fourier transforms which has wide application in all Engineering
CORITSES,

#  Toenahle the students o solve variogs engineering problems using nomerical methods.

Syllabus
Discrete random variables and Discrete Probability Distribution.
Contmunies Rambom vanables and Contineous Fl'-l'.ll:la_hifjl}' Dhstribasticn,
Fourter trunsforms,
Loplace Transforms,
Numencnl methods-solution of Algebraic and transcendental Equations, Interpolation.
Numerical solution of system of Equations. Mumerical Integration, Mumerical sslution of

ordinary differential equation of First geder,

Expected outeone .

After the completion of the course student is expected to huve concept of

(1} Dhzerete amd continuoss probability density functions and special probabality diziribations,
{11} Laplace and Fourer iransformes and apply them in their Engineering branch

(i) namerical methods and their applications in solving Engineering problems.

Text Bouks:
1, Miller and Freund’s “Prohability and statistics for Engineers™-Pearson-Eighth Edition.
2. Erwin Krevszig, "Advanced Enginecring Mathematics™, 10™ edition, Wiley, 2015,

References:
1. V. Bundarapandian, “Probability, Statistics and Cueuing theory™, PHI Leaming, 20049,
2, . Ray Wylie and Lows C. Barreit, “Advanced Engineering Mothemgics™-Sisth Editson.
3 Jay L Desare, “Probability @nd Statistees for Engineering and Sciemce™Eight Edition,
4. Steven C. Chapra and Raymond P, Canale, “Numenical Methods for Engincers™-Sixth
Edition-Me Ciraw Hill.

Civurse Plan
Manbube Confents Hasrs 5""' " E‘””’i

Discrete Probability Distributions, (Eelevant topics in
section 414,244 4.6 Textl )

Discrete Random Yariabdes, Probabilivy disiribution function,
Cumulative distribution function.

I Mean and Variance of Discrete Probability Distribution, 2
Binomial Distnbotion-Mean und vanance,

Pois=on Approximation to the Binomil Distribution, Poisson
distribution-Mean and variance,

Fed

L

1 5%
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Continuous Probability Distributions. (Eelevant wpics in
section 5.1.5.2.5.55.7 Textl)

Continuous Random Yanable, Probability density function,
Cumulative density function, Mean and vamance,

Mormal Distobution, Mean and vanance (without proof).
Uniform Distribution, Mean and vianance,

Exponential Diswribution, Mean and variance,

[ E¥]

Fad B =

15%

FIRST INTERNAL EXAMINATION

Fourier Integrals and transforms. (Relevant topics in section
LLT, 10.8, 119 Text2)

Fourer Integrals. Fourer imtegral theorem (without proof),
Foarer Transform and inverse transfomm,

Fourter Sine & Cosine. Tramsform, inverse transform,

ted Lol Ll

15%

Laplace transforms, (Rekevant wopics in section
6.1,6.2,6.3,6.5.6.6 Text2)

Laplace Transforms, linearity, first shifting Theorem.
Tramsform of dervative ond Integral, Inverse Loplace
irwmestorm, Solution of ordinary differential equation using
Laplace tramsform.

Unit step function, second shifting theorem,

Comvolution Theorem {widhouwt prood ).

Differentiation and Integration of transfomms.

(2]

bd

15%

SECOND INTERNAL EXAMINATION

Mumerical Technigues. | Eelevani topics in
section. 9.1, 19.2_89.3 Texi2)

Salution OF equations by Ikeration, Newion- Raphson Method.

Interpodation of Unegual intervals-Lagrange's [nterpolation
lorvmsla.

Interpodation of Equal intervais-Newton's forward difference
formuli, Mewton's Backward difference formuola.

[ E¥]

pLHL

vl

MNumerical Technigues. | Felevant topics in section
195,201,203, 21.1 Text2)

Soluticn to linear System- Govss Elimination, Gavss Seidal
Ieration Method,

Mumeric Integration-Trapezoidal Rule, Simpson's 1/3 Rule.
Mumerical salution of firsiorder ODE-Eoler method,
Runge-Kuotta Method (fourth order),

20%

END SEMESTER EXAM
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QUESTION FAPER PATTERN:
Maximum Marks L] Exam Duration: 3 hors
The question paper will consist of 3 pans.
Part A wall have 3 questions of 15 marks each uniformly coverme modules | and 11 Each
guestion may have two sub guestions,

Pant B will have 3 questions of |5 marks each uniformly covering meules Tl and TV. Each
question may have two sub questions,

Pari C will have 3 questions of 3 marks each umiformly covering modoles V' oamd Y1, Each
guestion may have three sub guestions,

Any two guestions from each part have (o be answered.
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Course code Course Name L-T-F - Credits Year of
Introduction
ME212 . FLUID MECHANICS =104 2016
Preveguoisite ; Nil
Course Ohjectives

*  To establish fundamental knowledge of basic fluid mechamics and  address specific topics
relevant 1o simple apphicatons involving Muds
¢ To familiarize students with the relevance of fluid dynamics o many engineering sysicms
Svliabus
Fluid Properties, Kinematics of fuid flow, Flaid -Statics, Dynamics of fAuid flow, Flow through

pipes, Concept of Boundary Laver, Dimensional Analysis and Hydraulic similitede

Expected ouleomse
A the end of the course students will
i.  Become conversant with the concepts of flow measarements and flow through pipes
ii.  Be able to apply the momentum and energy equations to fluid fow probiems.
iii.  Be able o evaluate head 1oss in pipes and conduits.
iv., Beable touse dimensional analvsis to design physical or numencal experiments and to
apply dymamic similarety
Text Boaks:
|. Bulschandrun. P, Engineering Fluid Mechenics, PHL 2012
2. A 5 Soaleem, Fluid Mechanics, Fathima Books, 2016

Referencies:
1. Bansal B. K., A Texstbook of Fluid Mechonics and Hydraulic Machines, Laxmi
Publicitions, 2005

2. Cengel, Fluid Mechanics, MeGraw Hill Edecation Indis 2014

3. Fox B W, and AT, MeDonald, Introduction o Flukd dynamics, S, John Wilsy and
R, 200,

4. Joseph Karz, Intmoductory Flid Mechanics, Cambridge University press, 2000

5. Modi P. M. and 5. M. Seth. Hydraulics & Fluid Mechanics, 5.B.H Publishers, Mew Delhi,
202, Streeter VY, Lo, BB Wylie and K. W. Bedford, Fluid Mechanics, Tuta MoGraw
Hill, Delhi, 2010,

6. Shames [ H, Mechanics of Fluids, MeCiraw Hill, 1992,

7. White F.M., Fluid Mechanics, 6/, Tata MeGiraw Hill, 2008

Course Man
R,
Mlomle Contens Hours | Exam
Alurks

Iniroduction: Fluids and continuom. Physical properiics of fluids, 8
density, specific weight, vapour pressure, Mewton's low of viscosity,
Ideal and real fluids, Mewtonian and nog-Mewdonian fluids. Fluid
1 Stutics- Pressure-density-height relationship, manometers, pressure on
e andd curved surfaces, center of pressure, buovancy, stability of
immersed and floating bodies, fuid masses subjected o oniform
pecelerstions, messursment of pressurs | 50y
Kinemuatics of fluid flow: Eulerian ond Lograngien approsches, i
[} classificatiom of Mwid Tow, 0¥, 20 and 3-0 fow, steady, onsteady,
uniform, non-unitorm, laminar, wrbolent, mdational, iredational [ 54
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flows, siream lines, path lines, sireak lines, stream twhes, velocily and
geceleration 1 fluid, cieculatkon and vorticity, siream function and
poiential functiom, Laploce equation, equipotential lines flow neis,
waes and limitationg
FIRST INTERMNAL EXAMINATION

Dvnamics of Fluid Nove Flud Dynamdes: Eoergies in flowing flukd, a 1 5%
head, pressure, dynamic, static. ond al bewd, Control volume analysis
of mass,  momentom amd  epergy, Equations of fluid  dynamics
I Differentinl equations of mass, epergy and momenium  (Eoler’s
equation), MNavier-Siokes eguations (withoat proof} in rectangular and
cylindrical co-ordinates, Hemnoulli’s ecguation and it applications:
Venturd and Orifice meters, Motches and Weirs (description only for
notches and weirs ). Hydranlic cosfficients,
Pipe Flow: Viscous flow: Reynolds experiment. significance of | 10 [ 5%
Eeynokis number, eritical Bevnolds numbser, shear stress and velocity
distribution in a pipe, law of Tod foction, bead loss dee w foction,
Hagen Podsenille equation. Turbalent flow: Darcy-  Weishach
w equation, Chezy's equation Moody's chart, Major and minor energy
losses, hydraolic gradient and total energy line, flow through long
pipes, pipes in series. pipes in parallel, equivalent pipe, siphon,
transmusston of power through pipes, efficiency of tronsmission,
Water hummer, Cavitation,

SECOND INTERNAL EXAMINATION
Concept of Boondary Layer : Growth of boundsry layver over 3 fla 10 M,
plate and  definition. of boundery laver thickness, displacenment
thickness, momentum thickness and energy thickness, laminar and
turbulent boundary lavers, lominar sub loyer, velocity profileé;, Yon-
Karman momentum  inlegral equations for the boundary loyers,
cabculation of drag, 2eparation of boundary and metheds of coniral,
Dimensional Analysis and Hydrowlic similitude; Dimensional analysis, 10 2%
Buckingham’s theoremy, importnnt  dimensional nombers and  their
R | significance, geometrie, Kinematic and dynamic simifafry, model
studies, Froude, Beynold, Weber, Caschy and Maoch lows- Applicotions
and limitations of mode] iesiing, simple problems only

END SEMESTER EXAM
Craestion Paper Patiern
Ml i marks: D00, Exam duration: 3 hours
The guestion paper shall consisi of three parts

Part A

4 questions uniformly covering modules 1 end IL Esch question carties 10 marks
Students will have o unswer any three questions out of 4 (3% 10 marks =30 marks)
Purt B

4 guestions uniformiy covering mesdules 111 and [V, Each question carmies 10 marks
Stucents will have o answer any three questions out of 4 (3X 10 mwrks =30 marks)
Part

6 questions uniformly covering modules ¥ and V1. Each question camies [0 marks
Stadents will have to snswer any four questions owt of & (45X 10 morks =40 marks)

Mote: Inall pars, each gquestion can have o muximum o four sob questions, if needed,
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Course code Course Name L-T-P - Crediis | Year of Introduction
MEZII4 Theory of Machines 4-0-0-4 26

_Frereqnﬂte: il

Course Dhjectives

To impart basic knowledze on kinematies of mechanisms and machines.

To understand kinematic symbesis of mechanisms.

To analyse the motion resulting from a specified set of linkages in & mechanism.

Tor siudy the prnciples involved i pssessmg the displacement, velosity and sccelemtion at

any point i a liok of 3 mechanism.

To study the application of fnction in different devices.

To study the power trunsmission devices

L

Syllabus
Rimnematics = velociy and aceelerstion- Frichom = Brakes = Gear = Cams- Gymscope -
Flywheel Govemors- Static and dynamic balancing - Vibntion
Expected oufcome.
e Afier the course; students will wnderstand the vasions aspects of mechanisms and
machines ard will be able 1o solve design problems in the area of mechanisms and
machines.

Text Books _
I. PL Ballaney, Theory of Machines and Mechanisms, Khanna Publishers
2. 5 5. Rattan-Theory of machines, MoCoraw Hall

Refercnces:

1. 1. E Shigley and J.J Uicker, Theory of Machings and Mechamsms, MeGraw—Hill,

2. T. Bevan T, Theory ol Machines- A Text Book for Engineering Students, Pearson,
Wilson C. E, and 1. P. Sadler, Binematics and Dynamics of Machinery, Pearsan.
Ambekar A G, Mechanism and Machine Theory, PHI Leaming,

Gosh A, and AL K. Mallick, Theory of Machines ond Mechanisms, Affilited Enst West
Press.
. V. Singh, Theory of machines, Dhanpist Rad.

LH e Ll
bt B

Course Plan
Module Clontents Hours | Sem.Examblarks
Kinematics - links, mechanism, Degrees of freedom,
Cirashoff's law, four-bar chain, Shder crank chain,
inversions  and  proctical  -applications. - Automihile
steering  mechanisms: Dovis and Ackermonn steering
I mechonisms, 10 5%
Velocity  and  sccelerabion  disgrams of  simple
mechanisms. Conolis  accelersion {Theory  oplvl
Friction - Pressure and wear theories, pived and collar
fricticn, Single ond multiple disc clutches..
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Brakes - hlock and band brakes, self energizing and self-
locking in braking.

i Crear — Different tvpes of gears- Nomencluture of spur ] 1559

and helical gears, Law of geanng, Gear trains - Simple,
compound gewr trmns and epicvelic gear rains,

FIRST INTERNAL EXAMINATION

Cams = types of cams, cam prodiles for knilfe edged and
mller followers with amd without offaes for SHM.
conatant acceleration-deceleration, constant velocity and
cycloidal motion.

i

| 15%

Civrpscope —Gyroscopie torque, gyroscopic stabilization
of ships and aeroplanes.
Flywheel - Turning moment diagrams, fluclation of

cnergy.

A 5%

SECOND INTERNAL EXAMINATION

Giovemnors - (ypes of governors, simple will governor -
Porter,  Progll govemaors-,  lsochromsms,  husnng,
seqsinavity and stability. Hertnell govemnaor.

W Siatic and dypamic balancing of rotafing mass- Single 1 2

and several masses in differont planes, bulancing of
reciprocating mass,
Dyvnamic analysis of shder crank mechanism.

Wibration - kinematics of vibrating motion, vibration
systems having single degree of freedom. free and foree

¥ wibration, damped vibration, o 2%

Torsional vibrtions -Transverse vibration. whiring of
shyafl {Description only ),

END SEMESTER EXAM

Cestion Paper Pattern
Muoximum marks; 108, Exam duration: 3 hrs

The question paper shall consizt of three pans

Part A

4 questions uniformly covering modules 1 end IL Esch question carries 10 marks
Students will have o pnswer any three questions ogut of 43X 1 marks =30 marks)
Part B

4 questiops uniformly covering mesdules 111 pnd [V, Ench question carmes 10 marks
Siudents will have fo answer any three questionsout of 4 (3IX 10 marks =30 marks)

Part C
6 questions uniformly covering medules ¥ and V1 Each question carries 10 marks
Students will have to answer any four guestions out of & (4X10 marks =40 marks)

Mobe: Inall parts, each question <an have o mosimem of foor sob questions, if needed.
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Course code Course Name L-T-P - Credits Year of
Introduction
| AL212 __Auntomwhile Power Flani 30-0-3 L
Preveguisite ; Nil
Course Ohjectives

* To know the fundamentals of 1C Engine and  varioos components of the engine,
#  To know about the vanons svstems in automahile power plant

Syllatus
IC Engines — working — components - Lubrication system- Cooling system- Fuel supply system
in petrol engines- Fuel supply system in diesel engines

Expecied oufeomse,
*  After this course the student will be able 1o understand cleardy the various components
und constructional details of sutomobile power plant.
Text Books;

I. M. L. Mathur, B, P. Sharmen - Intemal Combustion Engines, Dhanpat Rai Publications

2. BE.K. Rajput, Internal Combustion Engines. Laxmi Puhlications.

3.V Ganesan, futernal Combustion Engine Tolm McGrow Hill Poblishing Company Lid.,

Mew Delhn 206,

Relerences:
1. AW Judge, Modern diesel engine, Chopman und Hall, London
AW Judge, Modern petrol enging, Chapman and Hall, London
Heinz Heisler, Advanced EngineTechnology, Socicty of Automotive Engineers Inc
John B Heywood, Internal Combuostion Engine Fundamentals, MoGraw Hill Publishing
Company
Joseph Heitner- Automobile mechanics, CBS Publishers, Mew Delhi
. Kripal Singh, Automobile Engineering, Vol 1 and Vol 1L Stundard Publisher, New Delhi |
20065
1. Lichty , LC Engines .. McGrow Hill
82 Mewion K Steeds W Garent T K - Motor Vehicle, Butterworth Heinemann Lid
9. P. M. Heldi — High speed dicsel engines, Chillon Co. Mew York.

10, William H Crouse [ Dopald L Anglin, Awtomotive’ Mechanics |, Tata MeGaw-Hill
Publishers

| %]

Ll
h T

M
H

Course Plan
Mdolmle Contenis Mo Sem.Expmblarks
Introduction:  Types of power plant, Basic engine f)
nomenchture, classificabion of 1T engines { Classitication
by exlinder armangement, Valve amangement and Type of
1 valves), Engine cycles, Comparison of 51 and C1 engines,
working of 2 -stroke und 4 stmoke engines wath relotive
merts and demerits, Mumbering of cylinders, linng order,

[ 5%
Constructional details of engine components: Moving parts T
and stationary parts, engine block, Cylinder block and
i crank case=iypes, cyhinder liners, tvpes of cvlinder head,
gasket maierials, pision (ypes, piston rings. piston pins, | 5
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connecting fod, crank shafi, Aywheel, vibration damper,
Main Bearings, camshaft, comshaft drives, Types of valve
and valve seats. valve actoating mechanisms {mechanisms
with side camshaft and overhend camshaft), inlet and
exhaust manifold construction, hydraulic tappets.

FIRST INTERNAL EXAMINATION

Lubncation - system:  Fupction of lubnication system, 7 | 5%
Iubrication principles, clossificaton of lubrcants, ivpes of
lubricants, properties of lubricants, service rtings of oils,
oil additives, specification  of  lubricants; crankcase
ventilution, lubrication systems (Mist, Wet sump Dy sump
lubrication systems), pre-lubrication sysiems, cffect of
enging conditions on lubncating ¢il, consumption  of
lubricating oil, Components of lobncation system {odl
strainers, ol filteérs, od pumps, oil coolers),  chassis
lubrication,
Cooling system: Mecessity of engine cooling and correct 7 5%
operating - emperaiures, types of cooling  systems - ke
Direct pir cooling, Indirect or water cooling, Eiguid
v cooling, Pressure sealed cooling, Evaporitive cooling or
steamt cooling, components of water cooling  System
(thermostal, water pump. radisfor, cooling fan elch,
antifreere solution, emperature Fanees.

SECOND INTERNAL EXAMINATION
Fuel supply system o petrol engines:Types of fuel feed 7 H%
systems, fuel fank, fuel pumps and fuel Gliers (vpes and
constraction ), air filter types and construction, eombustion
and ignition limits in 31 engines, corboretion, propertics of
¥ pir-petrol mixtures, mixture requirements for steady stite
operation,  frEnskent  moxiure requirements,  simple
corburetor,  different  cireuits in corburetor, type of
ciarburetors like Sodes, SU, Caner e, MPFI engines, G
engines, Brael about TSI, Flex Fuel Yehicles
Fuel supply system o diesel engines: Beguirements of 7 Hi%
diesel inpection system, Components of dizsel inpection
syatem, Desel filters, fuel feed pump, hand pump, heavy
duty air filters, Diesel injection pump types - simple and
b multiple wnit  pump, C-AY  Bosch  pump, Modem
distributor type pumps, TR, injection nozzles wnd types
of injectors,  povernors  imechonical,  poesmatic  and
hydraulic povemers), cold staring devices,, Quadra Je
and Multijet principles

END SEMESTER EXAM
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uestion Paper Pattern
Maximurm marks: 10 Tirmed 3 hours
The guestion paper shall consist of three pans
Part A
4 questions uniformly covering mesdubes | snd L Esch guestion carries 10 mairks
Students will have o answer any three questions out of 43X 10 marks =30 marks)

Part B
4 guestions uniformiy covering mosdoles TI and [V, Each question carmies 10 marks
Students will have to answer any three questions oot of 4 (33010 marks =30 marks)

Part C
6 questions uniformiy covering medules ¥ and V1L Esch question carries 14 marks
Students will have 1o answer any four questions out of & (SX 10 marks =30 marks)

Note: In all pans, each question can have a maximum of four sub questions, if needed.
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Year of

Corse M Course Mumme LTl redins vl

MEXZN MANUFACTURING TECHNCHLOGY 3-0-0-3 1] 1

Prerequisite: Nil
Course Olbfectives:-
To give an exposure o differen technbgues of caating and molds regquired:
To provide an exposare todifferent rolling processes and different rolled products
To familinrze with different forging methads, coutions to be adopred i die design,
To give an mroduction o various work and ool holding devices used in manufacturing,
To introdace 1o the bending, shearing and drawing proceszes of sheet metal working amd
allied machines,

t, To give on understunding of welding metallurgy ond weldahility and to introduce vanmmes

metal joining fechnigues

SYLLABRUS
Casting —pattesns - Cores — Cating — Risering — Defects in Castings - Rolling —Defects in
Rolled parts- farging = Coining = Heading - Piercing <Die Design— Extrusion Process-
Extrusion Drefects — Drawing Process -Principles of Location —Principles of Clamping — Types
af Clamp -5heet meéml charscteristics —Deep deawing —Spinning —Definition of Welding -
Weldahility — Solidification of Weld Metal — Hear Affected Zone — Welding Defecis - Gias
Welkhng -Arc Welding = Ultmsomc Welkling = Friction Welding -~ Resistance Welding -
Brazing- Soldering.
Expected outoomes: At the end of the course the students wall beabke o

I, Acquere knvwledpe i various casting processes and technology related to them,

2. Understand the rolling passes required for getting requires] shapes of molled products.

1, Discuss important sspects of forging techniques

4, Disguss sheet metal working processes and their applications o produce vanous shapes and

prodisces,
5, Acqurre knowledge i vanows tpes of welding processes,

L o bbb

Text bonks:-
I. Amitabha Ghosh and Ashok Kamar Mallick, Manufacturing Science Affilinted East
Weat Press Lid, Mew Dielhi, 2002
2, S Kalpakjian and Steven R Schimid, Manufaeiuring Engineering and Technology,
Prurson, 2011 |
Reference books:-
I. RAD. Manufacturing Technology-Yal 2 3o, MoGraw Hill Education India. 2013
2 RACQ, Manutactunng Techmalogy-Yal | e, MoGmaw Hill Bdueation Inadia, 2003
3 Cynil Domaldson and George H LeCain, Tool Dhesign, TMH
4.  Huandbook of Fixture Design = ASTME
5 Campbell 1. 5., Principles of Manufactuning Materials and Processes, Tata MoGraw
Hill, 19949
G, PR Bﬂ:lu],', F-:l-undr_l.' '|'1.-|,:E1|.‘||.1|.-;.|r3:|:,'.h Elsewier, 20011
7. Richard W. Heine, Corl B Loper, Philip C. Rosenthal, Prnciples of Meial Casting,

1
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Tata MoGraw-Hill Education, 2001
#., Paul Degarma E and Ronald A, Kosher Materials and Procosses in Manufacturing,
Wiley, 20111
4, P. M, Rao,Manufecturing Technology Foundry, Forming and Welding, Tala Mciraw-
Hill Education, 2] |
10, HMT Production Technobogy, 1e MeGraw Hill, 2]
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Course Flan

Module

Cnntenis

Hours

Semester
Examinathon
Marks

Sand Casting = Sind Molds-Types of Molding Sonds and
Testing

Type of patterns - Pattern Mastenaks

Cores —Types and applications —Sand Molding Machimes

Gating System — Risering

Shell Mold Casting — Ceramic Mold Casting

Inveatment Casting — Yacuum Casting — Slush Casting

Pressure Casting — [He Casting — Cenirifugal Casting

in Castings — simple problems in cast:

15%

Principles of Rolling —T ypes of rolling mills, Mechanics of
Flan Rodling

Raoll Foree and Power Requirement - Meutral Point

Ho wnd Cold Rolling

15%

Drefects in Rolled Plates - Bolling Mills

Ring Rolling — Thread Rolling

Applications- Bolling of wbes, wheels, axbey and [-beams

FIRST INTERMNAL EXAM

Classification of forgmg ~ Forging methods — Forging
under sticking condition

Precision Forging — Coming ~ Heading - Piercing

Die Design:- Preshagang, Design Fealures, Drall Angles -
IHe Materiaks and Lubrication

Forging Machines — Forging Defects and 1esis

Extrusion Process - Hod Exirusion — Cold Exirusion

Impact Extrusion — Extrusion Defecls - Drwing Process,
wire drwing process

15%
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Principles Location - Degrees of Freedom, 3-2-1 principle
of locating

Locating Trom Planes « Locating from Circular Surfaces

Concentric Locating - Principles of Clamping

Types of Clamps - Strap Clamps
Slide Clomips - Swing Clamps - Hinge Clamps

Vicuwm Clamping - Magnetic Clamping

15%

SECOND INTERNAL EXAM

Sheet metnl charmctenistics = Tvpieal sheanmg

Bending Sheet and Plate — Spinghack - Bending Force

Press Brake Forming = Tube Bendimg

Stretch Forming - Deep Drawing

Rubber forming - Spionimng
Shear Sprnming = Tube Spinning

Drelinitben of Welding - Weldability — Solidification of the
Weld Metal

Heal AfMected Zope — correlation of strength of welded
Joind with structure - Welding Defects

20%

Vi

Cias Welding: — Flame Characteristics

Equipment, fluxes and filler rods

Arc Welding — Applications and Equipomeent

Elecirades

Shielded Metal Are Welding — Sabmerged Arc Welding

GTAW — Plasma Arc Welding

Ulerasonic Welding — Friction Welding

Resistance Spod Welding

Resistance Seam Welding — Stud Welding — Percussion
Welding - simple problems inowelding

Bmzing:- Filler Meialz, Methods - Soldering:- Technigues,
Twpes of Solders and Fluxes

20%

END SEMESTER EXAM
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Coestbon Paper Pattern
Total marks: 100, Time: 3 hrs

The question paper should consist of thres paris

Part A

4 guestions uniformly covenng madubes | and [L Esch question comes 10 marks
Students wall have to-answer any thres questions out of 4 (3X 10 marks =50 marks)

Part B
4 questons umiformiy covenmg modules 11 and IV, Ench question cormies 1) marks
Students wall have to answer any thres questions owt of 3 {2310 marks =20 marks )

Part C
i questions umiformly covenng modules Vo and V1. Each question carries 10 marks
Students will have to answer any four questions out of & (4% 10 marks =34 marks)

MNate: Inall parts, each question can have a maximom of fowr sub questions, 87 needed.
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Conrse code Course Name L-T-P- Year of Introduction
{Credits
HEX10 LIFE SKILLS 212 26
Prereguoisite ; Nil
Course Ohjectives

s Todevelop communication compeience in prospective engineers.

¢ Toenable them to convey thoughts and sess with clamty and focws,

#  Todevelop repon wrting =kills.

e Toeguip them fo face imterview & Group Discusseon,

& Toinculcae cnncal thinking process,

= To prepare them on problem scelving skills,

s To provide symbolic, verbal, and graphical mlerpretations of siatements in a problem

descnplion.

#  To understund leam dynumcs & effectiveness;

¢ Tocreate an awareness on Engineenng Ethics and Human Values,

»  Toinstill Mol and Social Values, Lovaliy and also o learmn to appreciate the nghts of

athers,

# To leam leadership qualities and practice them,
Sxllabues
Commnnication SKill: Introdaction o Commuonication, The Process of Communication, Barmiers
to Communication, Listening Skills, Writing Skills, Technical Writing, Letter Writing, Job
Application, Report Writing, Non-verbal Communication and Body Language, Interview Skills,
Giroup Discussion, Presentation Skills, Technolegy-based Commumnication,
Critical Thinking & Problem Solving: Creativity, Lateral thinking, Critical thonking, Multiple
Intelligence, Prablem Sobving, Six thinking hats, Mind Mapping & Analytical Thinking.
Teamwork; Groups, Teams, Group Vs Teams, Team {ormation process, Stapes of Group, Group
Dyvnamics, Munnging Team Performance & Team Conflicts.
Ethics, Moral & Profesionsd Values: Huoman Valees, Civic Rights, Engineering Eihics,
Engineening as Social Experimentation, Emvironmental Ethics, Global Issues, Cole of Bihcs like
ASME, ASCE, [EEE.
Leadership Skills: Leadership, Levels of Leadership, Making of a leader, Types of leadership,
Transactions Vs Transformational Leadership, VUCA Leaders, DART Leadership, Leadership
Ginid & lesdership Formuolation.

Expected oimfcome
The studenis will be able 1o

#  Communicate effectively.

s Muoke effective presentutions,

»  Wrile different tvpes of reports.

o Face interview & group discussion,

»  Cntically think on o particular problem,

s Solve problems,

#  Waork in Group & Teams

= Handle Engineering Ethics and Human Valees,
s Become an effective leader.
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Avimash B Y (SOT TGV ADAT)

Resource Book:
Life Skills for Engineers, Complied by ICT Academy of Kerala, McGraw Hill Edvcation
{India) Private Lid., 2016

References:

Barun K. Mitrag (2001}, "Personality Developraent & Soft 85lls", First Edition; Oxford
Publizhers,

Kalyana; (2015) “Saft Skill for Managers™; First Edition; Wiley Publishing Lid.

Larry James (2016); “The Firse Book of Life Skills™; First Edition; Embassy Books.
Shalini Yerma (2004); “Development of Lije Skills and Professional Practice”; First
Edhitian; Sultan Chand (G/L) & Company

John C. Maxwell (2004F “The & Levels of Leadership®, Centre Street, A diviswn of
Huchete Book Group Ing,

C‘nirsel‘lu_l_

Ml be

Haours Sem,
Cnlenis L-T-P Exum
L P Marks

Meed for Effective Communication, Levels of communication;
Floww of communication; Use of language in commuanication;
Communication  pedworks,  Sigoificance  of  fechnical
communication, Types of bartiers; Miscommunication; Noise;
Overcoming meassures,

I

Listening as an active skill; Types of Listeners; Listening for
genersl cootent; Listening io fill up informotion; [ntensive
Listering; Listening for specific information; Developing 2
effective listening skills; Bamiers i effective listeming =kills,

Technical Writing: Differences between technical and lterary
sivie, Elements of style; Common Emors, Letter Writing:
Formal, informal and demi-official letters: business letters, Jub 4
Application: Cover letler, Differences betwesn bio-duta, CV
and Eesume, Report Wriling: Basics of Eepont Writing;
Structure of o report; Types of reports,

MNon-verbal Communication and Body Language: Forms
aof non-verbal communication; Inferpreting  body-language 3
cues; Kinesics; Proxemics; Chronemics; Effective use of body
language

See evaluation acherme

Tnterview Skillz: Types of Inerviews; BEnsunng success in job
inerviews; Appropriste ose of non-verbal communication,
Grroup Discussion: Differences between group discussion and
debate; Ensuring success in group discussions. Presentation
Skills: Oral presentation und public speaking skills; business 4
presentstions, Technidogy -hased Commumication:
Metiquettes:  effectve  c-mml  messages;  power-poin
presentation;  enhancing  editing  skills  wsing  computer
aqfiware,
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Meed for Creativity in the 2 g century, Imagination, Intuition,
Expenence, Sources of Creativity, Laterul Thinking, Myths of
creativity

Critical thinking Vs Creative thinking, Functions of Left
Bruin & Right bran, Convergent & Divergent Thinking,
Critical reading & Multuple Imelligence,

Steps in problem solving, Problem Solving  Technigues,
Problem Solving throagh Six Thinking Haots. Mind Mapping,
Foreed Connections.

Problem Solving  strategies, Amnalytical Thinking and
guantitstive reasoning expressed in woitten form, Mumenc,
symbohe,  and graphic reasoning, Solving application
problems.

=

1

[ntroduction o0 Groups and Teams, Team Compesition,
Managing Team Performance, Importance of Group, Stages of
Group, Group Cyche, Group thinking, gering acguainted,
Clarifying cxpaciations.

Crroup Problem Solving, Achieving Group Consensus,

Grogp  Dvpamics techmgues, Group va Team, Team
Drynartics, Teams for enhancing productivity, Building &
Managing Swvccessful Viruwal Teams, Managing Team
Performance & Managing Conflictin Teams.

Working Together in Teams, Tesm Decision-Making, Teum
Culture & Power, Team Leader Development,

Morals, Values and Ethics, Integrity, Work Eihic, Service
Leaming, Civie Virtue, Respect for Odhers, Living Peacefully.

Canng, Sharing, Honesty, Coumnge, Valuing Time,
Cooperation,  Commitment, Empathy.  Self-Confidence.
Character

Spirituality, Senses of 'Engineering” Ethics”, vanety of moral
issued, Tvpes of inguiry, morsl dilemmas, morl autonomy,
Eohlberg's  theory, Gilligan's  theory, Consensus  and
controversy, Models of Professional Roles, Theories about
right action, Self-interest, customs and religion, application of
cthical theories.

Engineering s experimentabion, engincers s responsible
eapermenters, Codes of ethics, Balanced outlook on.

The challenger case smidy, Mulunational corporanons,
Environmental ethics. computer ethics,
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Weapons  development, engineers 15 managers, consuliing
engineers, cngingers as expert wilnesses and advisors, moral
leadership, sample code of Ethics hke ASME, ASCE, [EEE,
Institution of Engineers{India), Indian Institute of Matenals
Management, Instinion of electmmes and telecommimicino
engineers(IETE]. India, etc.

[ntroduction, o framework  for  considering  Jeadeship,
entrepreneurial and moral leadesship, vision, people selection
and developrment, culiural dimensions of leadership, sivle,
folbowers, crises.

Growing us o lender, tumaroend Feadership, poining contraol,
trisst, managing diverse stakeholders, cosis managemen

Imiphications of nationad culiure and muolicaloral leadership
Twpes of Leadership, Leadership Traits,

Lesdership Sivles, VUCA  Leadership, DART Leadership,
Transactional vs Transformotional Leaders, Leadership Grid,
Effective Leaders. making of a Leader, Formulate Leadership

[§=]

EXND SEMESTER EXAM

EVALUATION SCHEME

Internal Evaluation
(Comdwcted by the College)

Total Marks: 104

Part - A

(Te be saarted after completivn of Module | and to be complted by 30" warking day of the semester)

1. Group Discussion = Create groups of sbout 10 students each and engigre them on a
G on a sudiable opic Tor about 20 minutes, Parameters 1o be used for evaluation is

as follows:
(1) Communicaton Skills - 1) marks
() Subgect Clanty - 10 miarks
(i Group Diymamics = 10 miarks
(ivl  Behaviors & Mannerisms - L) marks

{Marks: 48
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Part — B

(Vo b starteol from 317 warking day amd fo be completed before 60 working dior af the somister)

2. Presentation Skills — Tdentifv a soitable fopic and ask the studends (o prepare a
presentation (preferably o power point presentation) for about 10 minutes. Porumeters
fer b sl for evaluation 1s as follows;

(i} Communication Skills® - 1 marks
(i} Platform Skills** - 10 marks
(i) Subject Clarity'Knowledze - 1) marks

{Warks: )

* Language foency, awditability, voice modulation, rate of speech, listening, summuanzes key
leamings efc.

¥ PosfuresGestures, SmilesExpressions, Movements, usage of floor area ete.
Part-C
{ T Ive comnelivcted hefore the ternrination of senréter)

3. Bample Lesier wriling or report writing following the guidelines and procedures.
Parameters to be used for evaluation is as follows;

i1 Lispge of Eaglish & Grammar - 10 marks

i) Following the formal . 10 marks

(i) Content claricy - [0 marks
{Marks: 30)

External Evaluation
{ Conducted by fhe University)
Tonal Marks: 50 Time: X hrs,
Part— A
Short Answer questions

There will be one question from each area (five questions in total}l, Each question should be
written in about maximum of 405 words. Parameters to be used for evoluation are oz follows:

i Content Clartv/Subject Knowledge
(i} Presentation style
(iil)  Chrganizaiion of content
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{iMarks: 5 x 6 = 30
Pari - B
Case Study

The stuckents will be piven w cuse study with questions ot the end the stedents have o analyze
the case and pnswer the question of the end, Parameiers to be used for evaluation are as
follows;

(i) Anadyre the case situation

(i) Key pluyersicharacters of the case

(il ldenmficntion of the problem (both major & minor if exists)
(vl Brng oot aliematives

iv)  Analyze each allernative against the problem

(vi)  Choose the best altemative

(wii)  Implement as solution

(viiiy Conclesion

(is)  Answer the question af the end of the case

(Marks; | x 20 = 21))
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Course Course Sams L-T-F - Crediis Year of
rodle, Introdduction
ME236 Machine shop 0-41-3-1 2016

Prevequizite: MEZZD Manufacturing Technology

Course (Objectives
= To dcquaint with fhe basic operations of lathe, shaping, slotiing, grinding and milling
machines.
#  Togondact the exgrciss involving plone termang, groosve custing, faper turming, facing, thressl
cutiing, gear cuiting and prinding operations,
List of exercises
I, Demonstration of construction and operations of geneml purpose machines — lathe,
drilling machine, milling machine, shaper, planning machine, slotting machine,
cylindrical grinder, surface grinder, and 1ol and caner grinder.
Plane tuming amd Step mrming on lathe.
Crroove tuming (cup and ball) and taper uming on Eathe.
Thread cutting and knorling operations on lathe,
Exercise om machiming flat surfaces, grooving keyvways using shaping machines,
Machimng of ¥ =block using shaper machines,
Mackhining grooves and kev slots using shotting machine,
Experiment on drilling machines —drilling and boring operations,
Reaming, counier sinking and tapping operations wsing drilling machings.
. Experimeent on milling machine — Plane milling, keyvway cuiting. and cutting of
splines.
1. Experiment on vertical milling.
12, Cutting of spur gear on milling maching,
I3, Grncing of plane surface using surface grnding machine.
T4, Cylindrical grinding using cylindrical grinding machine.
Expeciod oofcome.
The students will be able o

il B ol

=

Lo operste different mochine tols vsing proper work holders
i, produce different part features o the desired quality,

Text Bodsls:

1. B.K. Join, Prduction Technology, Khanna Publishers.

1. HMT, Production Technology, Tata MoCGraw Hill.

3 Chapgiman, Workshop Technology Vol 11 ELBS,

4. 5.K. Hajra Choudhury, Workshop Technology Vol 11, Media Promoters & Publishers.
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Course code Course Nams L-T-PF - Credits Year of
Intreduction
ALY VEHICLE SYSTEMS LAB f-3-3-1 2006
Prerequisite ; N
Course Objectives

s To study about hand tools, special parpese toals, and their uses,

& To famitisrine with varioos sy stems asd components of an asomobile:

®  To know pboud wnbing technical !Fltljrﬁ,::.llil:ﬂ']h ad dewcription of all types of chases amd
Iransrmassian components ol aobomodiles, |r|.L'Imli:15 l'u:rd.].' ancl mnleriors

Lizt of ExercisesExperiments (Minimum 12 exercisesexperimenis are mandatory |

I. Servicing of cluich assembly, checking the spring tension of coil springs.in spring tester.

2. Dismunthing of gear box, inspecting components, servicing. checking the mear ratios,

3. Dismpntling of differentinl assembly, servicing, backlash adjustmends, check for drive
axis ratio,

4. Servicing of Al O mechaomenl fuel pamp and testing the pump.

5. Bervicing of Carbuneror, Study Various Circait on i, twming of carburetor.

. Servicing manster and wheal cylinders in hydraulic beake sys<tem & bleeding of brakes.

7. Walve timing setting including valve clearance adjosimient.

8. Servicing of steening gear box. checking for end play in shofis.

U, Owverhasking of o complete strul iype suspension system.,

103, Dismnntle and sssemble ©.V point, Also examine i ship joind, U cmss in propeller shaft,

11, Compression test ol petrol and diesel engine,

12, Disassembling cylinder head, decarbonizing, Valve Seat Grinding

13. Disassembling of engine: inspection of engine compoments, servicing of components,
measurement of dimensions of different companents of engine, compare with standard
specifications. piston ring sctting, assembling using special tools.

14. Rectifying the troubles in ignition system. adjusting spurk plug end €. B, Point gap,
checking ignition timing.

15, Cylinder reconditioning: Checking the cvlinder bore, setting the tool, re-boring aperstion
using vertical or portable eylinder reboging machine,

15, Tyre removing, inspection, check for cuts, bulges and excessive iread wear, resening
using pnewmatic tyre changer & Wheel balancing: Balancing of wheels by computerized
wheel halancing machine,

17. Wheel alignment: Checking the camber. caster. king pin inclination, toe in and toe ol
with computerized wheel alignment machine.

158. F. L P Calibraticn and phasing: Seming the angle of fuel delivery, calibratien of fuel
guantity by FIP calibrating machineg,

19, Brake drum re-conditioning: Brake drume skimming after leveling maching, ovality
measurermnent and setting the ol

201 Testing of Two wheeled vehicles on chassis dynamometer

Expected oulcome
After this course the student will be oble o
i. hondle uny maintenance issue in o vehicle
i, identify the troubles of the vehicles from the sympdoms shown.

Text Book:
1. Baoyee Dwiggins — Automobile Repair guide. Theodor Audel and Co., Indiana — 1978,
2, AW, Judpe — Muintenance of high speed diesel cnI?jm:- Chapmiann Hall Lid.
30 AW, Judge = Motor vehicle engine servicing 3% edition, Pitman paper mark, Lomdon,
1965,

4, Vehicle service manuals and reputed manufacturers,
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