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Jabalpur Eugineering College, Jabalpur (M.P)
PROGRAMI\IE: B,E. M€chanical Engtnecring (Ill-Semester) OBCS

..r -,,-.-! *

.t.tli , 11t. Material Science L:3,T:1,P101

′ )

′
)

Course ObJecti'e: M喧襲31
The r:ourse inlroduks several advarued cottcepls al.d tapits in lh? rapidly evolyihg lield oJ fiare' ial s.:ience. St tdehls

arc anpeetod to develop caaryrehairion o! the ssbject und ,o gain scienlifc understanding regadiry ahe choicE and
n.&ipulation o{ mdteiaLt .for ehgineerirrg applicatiot s.

Course Contents:

Crystal Atoms of Solid: Structurc of atr:m binding in solids metallic, space laltice and cryslal
system arrangement of atoms in BCC, FCC and HCP crystal. Miller indices, Mechanical,
El ectrical , ihermal, Magnctie & oplical Propertics of materi als. Types of m ateri als.

l'lastic Deformations of Metrls: Point and line delbcts in crystals, thsir relation to mechanical
properties, defomation of metal by slip and twinuing, stress srain eurvas of polycrystalline
materials ,Cold and hot wofking of metais and their effect on mechanicai properties.

Alloy Formiltion and Birxry dirgrrm: Phase in metal s),stem solutior and inter-metallic
compounds. Hume-Rottery's rules, solidification of pwe metals and alloy equilibrium diagrams of
iso-rnorphous, Gibb's Phase rule & lcver mle, eutectic, peritecaic and eutectord s)4itcm, Iron carbon
uquilibrium diagrairr.

flert Treatment of Alloys: Principles of heat treatment of steel, T'fT curves, Ileat hrating
processcs, normalizing, annealing and spherodizing, hardening, temperng, Case hardeniag aus-
tempe ng, mar-tempering, precipitation hardening process with reference to iron, AI, Cu alloys"

llngineering Matcrials, Applicrtions end f,nvironmenial Impects: .Ferrous & Non-ferrous
metals, base alloys, bronze brasses and llmalumin. Study of Advanccd matefials: Composite
materials, Smarl nralc als, Bto-degradable malerials. Carbon footprints, recycling of matcrials,
Powder Mctallurgy: Principle, Propery &nd application of powdcr merallurgy, Plastics, their
propenies & applications in engineering.

Ouktnrcs:
l. 1b acqi:irc ba$ic unde$tanding of advanccd matcrials, $eir funclions snd propenies for

technological applications.
2. To emphasiz,c rhc significance ofmaletials selection inthe desilgr process
3. l'o undemt nd the corcepis tif /ual trealraeat in Material soience.
4. 1'o get familiarize with the new concepts of smarl materials.
5, To understand thc inpuct on enyircnm€rr, of materials selection and use,

Evaluation will be cantinuous an integral part of the class as well through external assessmerlt.
Rcfcrenccs:

l. Narula GK. KS aflC Gupta VK; Material sciemcc: Mc Craw Hill Educanon
2, Askcland. l.,;sscntials ofMsteI.i$l Sciencc & Engi11euring Cl-:NCACE trarning.
3, ll Bala$ubrlrlnaniam , Cillistcr's Maieial Scic!.e,Wiley Studelti gdition
4. Jamcs l. Shackelford; Infoduction lo M{tcrial Seieace forF-nginceff pEARSON, Sixlh edition.
5. llaghavan Vi Matcrial sci.nce {nd lingilrcedng, PHI Putlicrtion.
6. Sriniwasau ll; Eugineeriog nuterials and Metallugy;
7. Agarwal BK Introducrion ro linginecring ME erjals, Mc Grow llills.
8, R. K. Rajpur, Mslrrial Scicico, S,K. Kat8riya nnd sotrs, New Dclhi.
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Course Obicctive:

irlrr-uii." ,n" ura"nn with lhe.fundameruls ofdqfo'mdtiani ttressar' ttraitut in itructural ele ents'

cnurse Contelrt3:

Stress and Shain: stl'esses in msmbers of. a stfl1chre, axiai loading' nomal stress' shear stress'

analysis of simplc struclrres. srepped rods, mcmbers in series and parallel: stress strain diagram'

ttooi"'" tu*, srriss due io tsmperuture, Poissoa's ratio, Bulk modulus' shear shain' relation among

;i;il;;;Jil;iJ*r u*r., rtu", r"inforced composire materials, strain energy under axial loads

il;;;r;; ilfact of falling weights. Transformation of stress and strain, principal stresses,

;;;-.;"rh;;r;;;uou,, 
"iroi. -I 

iis spptication to rwo and ttuee dimensional analysis.

Bending:purebending,symmetricmember'tleformationandstress'bentlingofcomposite-sections'
ecceqtric exial loading, shear force anrl BM diagram, relationship among load, shear ald"BM' shear

r*aa-* i" l"rr., t r4ln cnergy in bcnding, defleition ofbeams' equatior ofelastic cuwe' Macaulay's

m"tho<t and areamoment method for defleclion ofbeams'

Torsion in sliaftS: Tensional sresses irra shafts, deformatiou in circular shafi, &$gle of twist, steppod

and hollow tlansmission shafts.

Thcories of Failures: meximum rornal stress & shear stress theory; maximum normal aod shesr strain

;;;6;;&; ;^_imum rlistorrion energy theory; application of theor.ies to diffcrent msrerials and

loading condirions.

Columns & struts: stability ofstruch]Ies, Ealer"s forrrula for columns wit.Ir diffcrcnt cnd condilions,

Rankine's lotmula.

Course Oulcoues:
It the conpletion of this coffie, sbldenl, sho ld be able ta

L K4o\P lhe concepl\ afsbvss a d ittdir.''t,'i,iitlr"t*"uri^oiaiterentcrost$ctionshrsheatlofte-'beidlng'nonent'slopeaod'l4lection

3. Urdertland lhe coneepu nccessary to desigp the strucatal elemenls and pressu:re t*sels'

Evaluation will be contlnuous an integral pa* ofXhe {lass as well through external assessment'

ncfcfcncei:
l. Bccr fp, JoirnsoD M.chmics ofMatctisls, Sixtlr Ediion;t4c Graw Hills

I Deb.br(i, Nlg & Abhijcl Chdnda: Slren8th ofMattriils: wilcy
,, Rattan: Slrength olmatctirls;Second Edition. Mc Or[wllills
i Nrsfr wilfitri scluum's outlk& seriec: fotrnh Edition s$engd1 of MatcrialsiMc Craw llilts
4. Singh tubild K: Meclanics of Solid5i PIU
5. Ssdlu SrBeh: Streturlh ol MrEri&lsi Kbsnna Pub'

It n i"hrantionian, srr$8th of rD.tcrials OxFoRD Uor"elrity Prcss Thud Edr or'

?.'S Rrmafiun}llm,strcnglh of li1t!{rirls, OhanF't Rii
l-ist o{ ErocrimeDb:-'-' i' -i["a",,] *"i,r. rcst on vS and ('l tcsispocimcn with thc hclp ofU IM

2 nuecv cross shcrr te$ on MS ,nd CI sPcci'ncn'

! traDsv€Ise bcndiig (est on woodcfl bc&$ !o obuin nNdulus Df ptufl'

4  F":窮ぃ、test

5  B蔵うoll harancss tegs
6  Vitlぐ r hattness test

,  17od7Chalpy t● 5ヽ

8  RoCICwell Haraness伝、t
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Coune Obje*ive;
To etpasa tite studens to Laflt the Jindemenlah o1 l.,tio '' la:!,n goremtug rigid bodies cad ih 

"'otiont'

Coursc Contcnts:
M;;;;i.*r rnd Mschines: T.inks, Pain, Chains, Struchrrq Mechanism, Machinc, Equivalent linkage.

u"g,"", oi i""oonr, Grueblor,s & i<utzback's criterion, Inversions of four bar chain, Mechanism,with

i";;;;; purtogrup1,, straight lire morion mech&ris*Ls, Davis and Ackermonn's steerina mechanisnu,

Ilooke;sjoint, Nu-nrcrical protrlctrx besed or' {to\e lol'cs'

Mo$oni Plaoc motion, Absolute & Relative motion, Dispiacement, Velocity and Accelention of a point,

Vclocityan<IAccelelltionAnaiysisbyGraphical&Analyiical.methods,VelocityimaSe,VelocitYof
*UUing, X"nn"Oy'* '1heorem, Accsleniion image, Acceleratior polygon, Coriolis acceleration componvtt,

Klein,i construciion, Velocity and Acceleration Analysis using Complex Algebra (Raven's Approach),

Nttmerical probler$ based I abolc lopies

) Gears: classificatioo of geafs, Helicsl, spiral, B6vol, worm and spur Gear, spur Gear Terminology, Law

' 
"G*irg, 

i*& profitei , velocity of sliding, Fath of conract, Arc of coqiact, contact Ratio, loterlbrence

ar,iUnCJicuniag, , Conjugate action, Nurncrical ptoblcrs bascrl or atrovc topics

Gcrr Trdns: simple, compourd, revertcd and epi cyclio gear kains. velocity ratio and torque calculatioo

in gear trsins

cams: cla$ification of cams ard Followers, Radial cam Teffiiinolos/, A4alysis of Follow$ modon

{unifonn, modified uniform,.simple harmonic, parabolic' cycloidal), Pressure Angle' Radius ofCurvature'

iurn profrle for radiai and o'Esei follow*s Synthesis of Cam Profile by Graphical Approach, Cams with

Spccified Cdrtollrs.

Gyroscopc Gyroscopic Action in Machines, Angular Velocity a,Id Acceletation, Gytoscopic torque./

.*p1", dyoscopi" 
"Iio"t 

on Naval Ships, Stabiliry of'Iwo and Four Whcel vehicles, Rigid disc at an anglc

' lixcd to a rotEting shaft.

Bett Rope & chain Drive : Types of Belts, velociry ratio ofa belt drive, Slip in belts, Length of_open belt

anrl crossed belt, Limiting raiio of belt-Tensior*, Povcf transmitted by a belt, Conl1ftlgd tension,

Maximum tensioo io a belt Condiiion for maximum power traasmittcd, Inilial tension ir a belt, Creep in

_) belt, Applicatiors ofV-llclt, Rope and Chair drives.

Oircon.r: At thc ?ot rPlclion oI 
'hit 

cou\e, t&del.ts thatdd be able o ktow:
t. Bas;c nerh nitnt. wlocity ind accelelatio" aJ sifiPle 

"tahfiist,.s2. Dtu\4t g the prcJilc of cltttts t dit uhdlljtls
i. G&t tral crlcr\nia$ . Olroscoqe$
4 - hrerli\loEe dnolysi. aad.fywheels

:, J. Botancing oJ tulatiag and recipracatiag me\ta3

, .i".;.i;r{.ai
Evaluation will be.continuous an integral part of the class as well thtouBh €xternal assessment-

Refercnce:
l. Thorn$ Bcvan; Thcory oi M ach inesl P.anon Educ8tioc

2, Ral(rn S5; l hcory ufnrnchrncs; MC Grarr Hills

-r. nmukar itl; uectrsnitm and Machine Throry; PHI. Eottern tlconoiry Edirioa 2015

4. Uicker & shi;!cy. Theory ofmachifl€s & M.chsnism Sccotd Edition Oxford University Pttst

5. Dr.Jagdish lnl; Theory ofMschiaesi Mctmpolilao Book Co: Delbi - . .

6. Rao Ji ad Dukkipa{i Mcchaoirrtl rtd Mrchi.oc't}.ory; Nrv Age Delhi'
7. AbdullaShariff ,Thcoryof Machincs.

,



List of &rp€riments:
l. Sludy of various

2.

3.
4.
5.

6.
7.

8.

&.H!r uu!x!s.

Study of various tlpes of thc govemors & calculatc out sensitivily and stability of
Govelnors.
To finds out gytoscopic couPle.
'lo Fird out velocity & accEleration ofslider crank mechanism by Klin"s Construction.

1'o find out velocity raiio ofvarious gear trains.

To study various typas of belt drives & find out the velocity ratio of the drive.

To draw the cam profile.
Study of working models ofvarious popular n:echarisms like quick retum mechanism etc.

To draw Involute profile ofa gear by generating method'
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Course abieaive:
'fa d?\,elop a'bilir, an t guin i$ight inla lhc Prccett oJ p@ble*t-so!vi/,g' with elllphasis on l'ettnod''tto4irt Speciullt in [' owhtg

'nu'u)u" ,oply *nrn_o*n ptrnciplet fta,,,,s and e*,.g) k ewtu,k rhz pa{ofilince ol si,,pre ergineefi*g s$iems ond qcre.t,

. iioiuot tdrr^oayioitic propet'tiesof it'ple homogeneolls subt&tnce! 
.

: ;;;;;;;;,;,na cy"ni ari,g ie u,nad tawiJ tnernodynanics to detennine zlfrciek y andpelfonnance'

. Dbtxtss the pbEical ote'tn .o o?no i"m*ical w';es for thd salutial.J to tpacilic eAgtneehtg prob!ffir and the Ph$b,!

rclerance ol-\h( probtents in generul

. ii,ii*iy )rari. tt,e vtliliv ofthe auareticttl solations lor vecilc ensineeins Pioblll'tl

Course Contents:
B&3lc conceDts & L,aws of Thcrmodynamics: Basic concepts: rropelty, Equilibrium, state,

ffi;r;,"6i;: zr*t ro* of thermodynamics, Heat and work transfer. Ftrst law of

ii"r-"auni.i.t- nrst law applied to various systems stdady flow proccss' limitations offiGt la\ry

;iilffiI;;;Jl."ooJi"jw ot trr"rmodynam ics, heat engine, heat reservoir, Refrigerator, hear

nu-o- Cu*ot'a .y"le, statealents ofsecond l3w Revsrsible and irreversitile processes'.consequence

:;';J;r,,d ;;. 6h"iious Inequariry , Enrfopy, T-S d.iagrams, Available & tJnavailable energy

Availsbility concept .

Prorerties of Steam: Pure Substance, Phase, Phase-transformations' formation of steam'

;;;il;;f 
""^-;" 

PV'r surfac", l$,rs,;v,PII,TV tliagram, processes olvaror measurement of

dryness liaclion, Uss'olsteam tables and Mollier chalt'

Air Standaril Cycles: Camot, Otto, Diesel' Dual cycles and their comparison' Brayton cycle'

iion_o".ii". g"-. *ixture: FyI relaiionship, mixruri ofideal gases, prope.ties of mixt,re ofidsal

gascs, iltcrnal energy, Enthalpy and specific heat of ga's mixures'

Fuels & combuslion: Actual & theoretical combuslion processes, Enthalpy of formation &

"ntirufpy "f 
t"*tion, first law analysis of reacting systems, adiabatic flan:e temPeratue' l'asic

"on."ot 
ol'l'hitd Law ofthermodl, ramics'

.il'"^'iiit*.-iii"t cncu ts a ub[et con ected to reuctiye syste,'ls are allowed in Examinatio, hall.

Oatco$ra\: ll the cofupletio/lol thk coarse, slltdenlj should be able td

I Fintt values of thermodlqamlc properties in tahles

2. Dru$' the/rnody4dmi. ptortlses oin pt,sstrre-wlumt, tt lemperuure vohtne diogtams f-'l i-S diogrcmr'

3. llse cotnPrer hili1'cha s'

4. Calculate displdcement warli in a closed sytteti;
5. llse cotttervition ofma$, la deLen ine tht chulge ih /,r,u$ aJ o sytlam

. i i' l

Evalqation will be contin!ous an integral part of the class as well through external assessment'

Rel'crences:
l. P.K.Na8; Enginccting thcrrnodyonmics; Mc Ctitw Hills Fiilh Edilion'

' L Ccngll Y; fi;modynrmics; MC Craw llills' EiSh' Edition ,
z Krds * porrcr Ttre imod)'ns mics fi,t En8incar CENGAGE Leerning ,-
i. i,l.*",ir,"pr'", e"ettnei Principlcs ofingin?ering 'lt'mrcdvnamrcs wiley s$d'nt cdition'

+. i irt",i"p"irtyi r"gincethg Th.ltnod!nrmics secoDd Edition'oxFoRD.r'lnivcrsiry Prcss'

5, Zar:arxky llcu & Then odyraoics. tjigbt Edilion. Mccnw Hills India ljduc'!'on

6 ,rchurhan Ml Engincc'ing Thqmodf,amics by' PIII lndia'

7. R Yadrv AppLI.d lhctmodynamrcs. Ctnual Publishin8 bous€ All3habad'

E. vrn wyin t Sonlak. Themloilyoalrlics by wil€y' E!$lem'
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Course 0bjective:
ft ,ttuke lhe sludenlr ,lwarc ol-difrare'1t nfinulac:tu'|ing process4t like carti"g' met"l Jb'fiing' '.etal 

calting and gear

han4facluting.

Course Contents:

Casting: Types of casting process. Molding and Foundry- core sands and their propenies' gati[g'

i*".ri *,llr,i;ildificaion, ,l"fect. ano cilminarioq molding machinas, centrifugal casting' dye

"*ire;rh"if 
.aAingl tost wax molling; continuous easting; cupola description and operation'

Wcldinp: l voes of welding ,Gas welding mcthod, flames' gas cutting' Electric arc welding'-AC

una OC-*"fiing *achines ind their chatacteristics, flux' elccu{)des' submerged are weldlng' I lu

; nfi; ;;il;il p..tto.t o"tai,rg; electric resistance w€lding spot' seam and butt welding;

ii,",rnir.t 
".i"ii*elding 

brazingind soldering, welding defccts & remediEs. safety precautions.

Pattern Making: Types of pattern, Pattffn and pattem making, pattern allowances; pattem design

considerations, core, core boxes'

Forging: Types offorging operalions. Theory and application offorging proccsses' description of

drop and horizontal forgrng machines

Itess working: Description and operation ofprocesses, process of shearing, punching, piercing'

iiJing, ttiti*i"g, p"rf."ti.,g, notching, lancing embossing, coining' bending' forging and

0."*i"gl'pr"r., ,""]'di"., uu*ifury 
"quipriient, 

sati:ty deviccs, stock feeders, scrap cuttffs, forces,

pressure and powcr rcquirctnents

Rolling: Types ,i R*ltirg operations, General descriptioo of machines and process; roiling of

slructuial section plates a;d sheetsl hot and cold rolling techniques'

Melal Machining: Basics of Lathe machines, operadons_& comPonents, working principle of

Shaper & plannerl'Introduction to milling, griuding and drilling machines'

O{tcon er:
L Cancepts q{.larling technalogL
2, Mechd'tidi watd,tg oJ metils
3. ConrcPtt ofwelding Protess
4- (d capt oJ fotgihg nethods

5 lJ,iler"tundnE P,-ass wo*inE.

Evaluation will be continuous an integral part ofthe rlass as well throqgh external assessment'

Rcfalenccs:
l. Andcrson nnd Tekoi Shop Tleory; Mc Cra\" Hills'

2. Kaushish Jfi Maoufact1lriflg lrccessesi lHl Leamirg

3. Kalpakjra0 PloductrnB Enginccrrn& PIiARSON Educalio

4. Chapman: WorkshoP I echnolory

5. Phiti! F Ostwald: Manufacturing Process & systeos: Iohn'Wiley'

6. Raghuvanshi; Workhop fschnology; Dhanpal Rai'

7. llaia Choudhary; 
'Workshop T6chnology: vol L

i- iir,iip*at, c"pi". Manufa*uriog Proceis; Dha'ugat Rai Publishitrg Co"' New Delhi'

簸
岬AcademicJEC,Jabalp● r(M.P:
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List ofDxpcrlments:

, . SLudy ofMolding and Casting process.z. I o pe(orm wcldingjoints us.r srudy of rbrgjn, oo".urior. ulf,ll.,|'gas 
wetding.

a. ro understand press worki

- rrimming, ctc. 
r'-- "vr(lng procass like; shearing, punching, pielcin& blanking,

ii$if ,i3{,!!-*;:;ffiT"1;"#r;:xT#*requircmen,s

I :$ii :r $,#,f #[l[:'J"ff #""Jff lltv. iitudy ofGrinding and Driiling machines.

勝         DEAN
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Ilranch SuttcCt Titte
Gradeお r
End Sb“
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♪驚電騰織認讐燎轟貯罰臨lT::11譜:蹴踏蹴胤認織暫撃凛濡ご庶帖
W

Audio-Visual Aids,rNuances 6f Delivery, lrnportance of Paralanguage and Kinesics in Communicatiorl, Audience

Awareness, Setting and Achieving Goals

Wriiten Communication: Writing Curriculum Vitae; Letter and Cover Letter and job Application; Letter

Componenti and Layouts, Frinciptes of Effective Letter Writing, E-mail etiquettes/ Notice Agenda dnd Miriutes,

Writing Proposals: Nature and Significance, Types of Proposals, Parts of a Formal Proposal; a brief recap of
Fdrmats of Report Writing.
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