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ENGE. MATHEMATICE 1131
H.E.(Prod. & Mach,)

freaching Scheme:— Examination Schomed-

Lectures:— 4 Hrs/weeds Faperz— 1080 marks

Tutoriali- 1 hrs/week Paper Duratisn 1— 3 hrs
UNIT I3~ LINEAR DIFFIRENTIAL EQUATION:— (i@ lectures)

"

Linear diffirential eguation of order 'n’, sclution of linear diff.
squation with constant coefficient, methods of variation of
parameters, eguetion reducable to lipear form (with const coeff.),
Cauchy' s lingar squation, Legendre s linear eguation. Applications
nf lipear diff. eguation to mass, spring system with coupled
maszses, whirling of zhafts.

MIT IIx— {18 lectures!

Z.1. Simulteneocus L.D. eouation of the forms
(i) F (D¥» + § (D)y = L {1 ¥
1 z 1 .
O (Dx + 0 (D3 = U ¥} bL where T = drsdt
1 2 2
f11) Symmetrical form @ dx/F = dy/0 = de/K

2.2, Partisl differential eguations' Froeblem related to solution of
(i} Wave sguation
(11} Onhe dimensional heat flow equation
{iii) Two dimensional heat flow pouation in steady state i.e.
Laplace eguation.

2.3%3. Application of elementary differentizl geometry, tangent line,
principal rmormai, bincrmal to space tuarwve, oscculating plane,
riormal end rectifying planes, the toreion, curvature of curve.
frenet s=erret formulae.

UMIT I111x— (10 lectures}

2.1. Laplece Trensfirm:

Defirition of lapiace transform, Inverse laplace transform,
properties and theorams, laplace transiorme of standard  functions,
urit step function, impulse function, Laplace inverse transforms.
Pariodic functione.

Z.2. #fApplication of Laplasce Transfurm to solutions of different
gquatipns. (Lipear}.

IMNET IV~ {18 lectures?

4.1. VECTOR CALCUAUS:— Vector differentiation, Redizxl & transverse,
tangential & normal components of linear velbcity and acceleration,
Gradient of scalar point functions, Divergence & curl of vector
porint functions, Fractinnal & rotenoidal vecior fields.

4.7, APFLICATION OF FLUID MECHANICS:~ Problems related to equation
oF stream lines, Fuler's pouaticon of continuity equation of motion.

BNTTF Vi- {B5 lectures)

H.1. Line integral, Green = lemma, Stoke's fheorem, Gauss’' s
divergance theores,

B2, FOURIER TRANSFORM:— Fowurise integral theoren {only statement}.
Fronlems on sine, cosine integration and transforms,



>

ENEREY CONVERSEOM - I
S.E.{Mech) .

Teaching Schemet - Examination Schemz:-

Lectures:— 4 Hrefwaek Faper:— 108 marks

Fracticals:— 2 Hr=/week Termworki:— 2% marks.
Drals— 25 marks.

Faper Duration t— 3 hrs
UNIT Ir'— Fuels and Combumtipn and Steam Generators:— (12 Lectures)

Types of Ffuels, caleorific values and Eheir determination,
combustion eguations, Stoichivmetric air—fusl ratio, fiue gas
snalysis, Orsat apparatus, gravimetric and volumetric analysis and
their conversions, sxcess air, determination of actual guantity of
air from combtusiion analyeis.

Steam Generators -

Classifications, squivalent evaporation, boiler efficiency, energy
balance, steam generation controls, boiler dranght, natural e&nd
artificial draught, draught lomees, regulation for chimrey height,
introduction to TER laws. '

UMIT 1I1:— CondenEsrs and Nozzlem: - (B8 lpctures)

Introtduction to condensears, Jet and surfzce condernsers, types
af congdensers, condenser vacuwn and vacuum efficciency, air  pumps,
capacity of air extraction pumps, cacling towers.

Noziles:—

Types of nozzles, isentropic flow, wse of mollier chart,
effect of friction, Nozzle sfficiency, tritical pressure ratio anrd
manimum discharge, super saturated flow, effect of variation in
back pres=ure on nofzle characteristics.

UNIT 1Il:x— Vapour Powsr tycles:- { B Lectures)

Carrot cycle applied to steam power plants, modified Rankine
cycle, regenerative feed heating, regengrative cycle, parsmelers
affecting Rankine cycle, rehsating cof steam, Reheat factor, inlet
pressure and- back prospare on performance of Hankine cytle.

Steam Enginer—

Constructionsl features and development, compournd steam
engine, indicator diagram, MER thermal ar mechanical
sfficiencies, asteam consumption.

UNIT d4:— Reclprocating Alr comprassors:— (08 lectures!}

Reciprocating air compressore:— Introgduction, classification,
construction and details of single armd multistage comMpressors,
computation of work gone, isothermal efficiency. effect ot

ciearance, volumatric efficiency, F.A.D., theoratical and actual
indicator diagrams, method of improving volumatric efficiency, nead
of miltistsging, conditiorn for maximum efficiency, intercooling and
aftercoocling, &ctual indicator diagram of multistage compres’sor,
capacity cantrol of comprossors.

UNIT Y1~ Available Energy and Availability : { 98 lectures)
Introdguction, Availabile and unavailable energy, avéilability of
system with heat transfer, availability of the ron—+low and steady

1o system, irreverseibllity  energy atnalysis, availability
Functian.

2.



TERMMORK y
LIST OF PRACTICALG:-

1. Study of compound steam engine (neat sikgtch of compound  steam
e#ngine 1ndicating isaportant parts).

2. S5tudy of surface condensor/azir extraction pumps, cooling towers,
fwith neat sketch?,

‘. Study and trial on reciprocating air compremsgr,

3, Determination of calorific value usaing bomb calorimeter.

. Peterminastion of exhauxt gas ansalysis.

&. Btndy of boiler drausght.

7. Dne assignment of numerickl problems compuelsory

B. vaisait o thermal power S$tation.

¥ llee of mbodel shouvld be dorne whErgver NECERESEEFY .
X All the cxperiments should be completed in the form of iournal.

R ferences hooke

1. Thermal Fngg.
by F L. Hallaney

¥, Thermal ENGQ
by F K Furohit

.« Thermodynamics and heat enginas
by &rora, Domkundwar
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MAEHINE DRAWING AND COMPUTER GRAPHICS
(S5 Mech., & Frod.)

Teaching Scheme: Examination Schemea:

bectures 1 4 Hrg/weak Faper: 199 marks

Fractical:s 2Hrs/weelk TeErm work; P55 marks
Oral oz 23 marks

Peper Duration : 4 hrs
UNIT T:- (B4 lectires)

1. Detail drawing of Ffollowings with complate dimersioning
tolerances, material & surface finish epecifications as per 1.5,
Codes. ’

l.1. Arbor

1.2, Couplings:—-1.2.1. Universal coupling
1.2.2. Oldnem’ s coupling

i1.3. Hearings
1.2.1. Simple bush besaring .
1.3.2. Aall bearing & roller bearing
1.3.3. Fluminer block - details & assembly
1.3.4. Fact step bearing

» BHracket

Fulleyvs

Fipe joints

LLathe parts
1.7.1. tool post
1.75.2, Tail =stock

B e ek e
. b om

R o )
v

-

1.8. Screw jack

UNIT 1I:- ) (848 lectures)

2.1. Introduction to the principle of part drawings & detailed
Working drawings, and assembly grawingm.
2.2. Conventional representation
2.2.1. uelded joints
2.2,2. Pipe fitting & pipe joints
2.2.3. Springs
2.2.4, Screw Lhreads
2.3, Morking Drawing
2.3,1. 1.C. engine parts
2.3.2, Tobl Holder for CHNC lathe
2.5.3., Vires
Z2.5.48. Elutches
2.3.2. Yalves

UNIT IIla— LIMITS, FITS AND TOLERANCES :- (84 tectures:?

3.1, Intrpduction, terminology used in limits and fite. designation
of tolsrances, limits, fits, Indian standard system — Hole basis
system, ashaft basis system, suitable examples of application to
product design, limit gauges and gauging. ISD system of tolerances,
Surface roughness, texture, machining symbiols, roughness value.

UNIT 1IV:- COMPUTER BRAPHICS: (1% lectures?

&

-1. Study of drafting package 8utocad Release 14 and introductinn
o latest version.

t

4.2. Study Oof Autocad commands for different operations.

4.3. Ta draw the given drawing with all detaills in at least two
views, use of lavers, Sdimensioning & all machining symbolis.

4.4. To write sequence of commands for a particular part grawing.
4.5. Isometric drawings of simple machine romponents.

%.6. iise o=f MsAccess, Hayward Graphics package to draw different

tvpes of charts. grephs.

/8



UNIT V 1 AUTOLISP {i2 lectures)

Al a2) Introduction to Autobisp.

b Data tyvpes in Antolisp: Real, Irnteger, Strings, Liste,
Seilectiorn Sets, Data type conversions.

) Mathk Fonctions: Additien, Substraction, Maltiplaication,
Diviston. Maximum and Minimum of numbers, Trignemetbric functions,
Logieal Functiors.

d) Irmpat & ovtout funcilons.

e} Contrel Structures 1n Autolisp control functions.

£) Recirsion with Aotolizp: Hesting, itteration and roursions.
Tail recursive procedure.,

Bl sz} Defining functions: Concept of Editor., Basic functions  ip
sutolisp,. Greating new commands and usang AnkolAD as  automating
tondl.

(=3 Lt response  functions. Geometlric &g relational
functions,

! Mer customisation.

d; éApplicatzon Programs: Simple Mechanical engineering based
application  programmes through Avtolisp such &8 Design & Drafting
cf Khuckle jount through Autolisp. Design & Drafting bof cotter
1pant through Autolisp,

B} Frograms hased on decision making reguired  in mechanacal
engineer 1tng Design.

TERM WORK:—

Termwork shall consists of @

%} Three projects based on above syllabus., Two projects
consisting nf & smperial sive shests - involving assembly drawing
wrth & part 1ist and overall dimensions and drawings of  indivaidoal
components.,

Man.facturing tolerances, surface finish symbols and geometric
tolerances shonld be specified so as to wake it working  drawing.
The third sheet showld cortain all the machkining symbols,
tolerances, welding symbiols, sto.

b Two assignmenis on dutalAD.

£} Tue assignments on Avtolisp {(such as Design and drafting of
erck le joint through Autolisp?

REFERENCE BDOKS :

1. Hachine Drawing by B D Bhatt.

?. Mechanital Engineering Deslgn by J E Shigley & L H Mischke — Sth
edition, McGBraw Hill Fublicationes.

T, P S 5 Design Data Book.

4, Machine Design — Hall & Helowenko - Strhaun Series.

¥. AUTOCAE references manual.

&. Machine Drawing by N Sighsswar & P Mannalzsh - Tata MeGraw Hill
Cu. LEo.



DYNAMICS OF MACHINERY - I
S.E. imMech:?
Teaching Scheme: - ' Eramination SIcheme: —
Lectures:-— 4 Hrs/fweek Faper:-— 198 marks
Practicals:i— 2 Hrs/week ' Termwori: s — a0 marks,
' Oral z2- 2% marke

Paper duwwation:— 3 hrs

UNIT I:- BASIC CONCEPTS OF MECHAMISME AND MACHINES: -
(A lectures)

{01, Hipematics & statice of machines,  Arslysis & synthesis,
resigtant bodies. )

1.2, Definitions of Element, Link, Structure, Frame, Pair and its
classifications .

1.3. Definitions of elements, Link, Structure, Frame, Palr and  its
clessifications. .

1.4. Definition of Kinematics chain, Machines & mechanisams,

Classification of Mechanism.
1.5. Motion & its types, Rnalysis of Constrained motion, Degree  of
freedom,

1.6, Irmversions of mechanisms, Iaversions pf single nd. double
Slider Crany Mechanism, SHM.
1.7. Kinematics disgram of mechanismse such &3 Straight line

pentocgraph, Geneva mechanism, Stesrlng gear mechanism, Hooke's
joint, Wetts mechanism, Straight line mechanism, Qffset straight
line mechanism, .

l. 2. Instantanrecus center of ratation, body & space centordes, & 1ts
application.

1,.%. kKenmnedy ' 's theogrem of three centers in 1linke . itm
applicaticons.

UNIT I1:_ VELOCITY AND ACCELERATION:- o 112 lectures)
2.1, Velocity & acceleraticn and its purpose

2.2. Velocity & acceleration diagram i

2.3, Coriolis component of accelleration.

2.9. VYelocity and acceleration by vector algebra.

~

2.3 Velocity and acceleration by compler alyebra.

2.8, Coordinate system, Loop closure equation, Chase eguation

2.7. Melacity and acceleration of slider crank  mechanism by
aralytical method, Klein's consktruction i

UNMIT I11:— STATIC FORCE ANALYSIS & COMPUTER AIDED ANALYSIS:-

. (19 lectures!t
F-1. Static force analvsis of slider crank mechanism
F.Z. Inertia force aneslysis of rigid bodies, Methods of findirg
inertia of rigid bodies.
3.3. Compoundg pendulum, Bifilar & trifilar suspeEnsion methods.
3.4. Inerrtia forces in engine mechanism, Inertia of gearsd syvstem.

3.5, Dynamically eguivalent system & its applirations,

J.86. Introducticr te Compriter fided Analvsis.
3.7. Computer Aided Analysis of Four link mechanisms, Slider crank

mechariem.

UNIT IV~ FRICTION AND {_UBRICATION:—
(B8 lectures:?
4.1, Types of friction, Laws of friction
4.2, Inclired plane.
4.5, Sgrew threads.

4.4. Fivots & Collers. Clutches - Types, poWer ftransmitted,
Friction material.
4.5%. Lubricants and itz properiies, Systems of lubrications,

Methods aof tinbrication.
4.é.lFri:tinh rircle arnd friction Axis,

€



UNTT Va— BELT, ROPE CHAIN DRIVESI-— (98 iectitres)

=.1. Flat pglt drive, Rope drive, fper & cliosed Selt drive.

5.2, Action of belts on pulleys, Veincity ratio

£.3. Glip, wreep, Lrowning of pulleys

5.4, Length of belt, V-helt ¥ pul leys.

5.5. Fowsr htransmitted and Maamem power tran=mltted

.5, Centrifugasl effect on belt.

= _ 75, Chein, Ehain length, Classification of chain, Ccpecification of

thain, Selection of chain and sprockets.
=.8, Angular zpeed ratio af chain.

.9, Hoisting & Hanlaing of char

= 1@. Fower tranemitted by chain.

TERMWORE, SHALL CONSIST OF FOLLOWING:

1+ Three sheets (Half imperial size), Graphical solution of

problems on  velocity. arceleration iR mechanism by relative
veligtity method, inp=tantanons conter of rotation methnd, #leins
ronstructicon, One probliem cortaining coriolies component of

accEle@rAation.
w1 A journsl consisting of
1) Experinentation on any fourt—-
3) Determination of moment of inertia of rigid body by
Byfilar or Trifzlar sispersian methods.
b3 Experamental getermination o f valpcity anid
acceleration of Hook s joint.
c) Determination of slip of flat belt drive.
dibetermination of oisplacement of slicer crank mechan:=m
wlih the help of model & plot velocity # acceleration
war ves trom 1t
g Determination of Masns moment of inertia o4 rompound
pendi lom
i1} Assignmerts:-
& h Developing computer programme for velnoitLy anc
acrbleration of mechanism.
Ly lnet ti1a forces in =hginge machanism.
¢} Labrication systems.

REFERENCES: —

1. Theory of machines
by Thomas & RAeven

©, Theaory of Machines & Mechanlisms.
By Shigley.

%, Theory of Machines & Mechanismi.
py FoL.Ballany

4. theory of Machines L Hechaniams.
by jegdishlal

=_ Theury of Machines L Mechanisin®k.
by B.S.Rattan, Tata McGraw Hill.

&. Theory of Machanes & Mecharnisems.
by Ghosh, Malik



MONUFACTURING PROCESSES
S.E.(MECH & Frodl

Teaching Schemg @ aamination scheme:
Lectures : 4hrs/wesk - Faper @ 188 marks
- Termwezrk 23 marks

Paper Duration:— 3 hrs
LUNIT-1:— CASTING FROCESSES 1 { A8 lectures b

1.1. Casting processes! Fundamentals of metal casting 1
Introduction, Solidification of metals, Fiuid $fiow and heat
transter,

1.1.1. Types of patiterns and materisls vsed.

1.1i.2. Pattern allowances.

1.1.%. Desiagn considerations in patierns.

1.1.4. 1.5. Codes, melting and casting metals.

1.1.5. Foundry classificaticor, tocls & eguipments, core boaxes,
core prints, moulding sands-— types, properties & testing, malding
procedure, cand | —eonditioning eguipment. core making, sheet
moulding. investment cesting, die gasting, slnsh casting,
Expandable pattern casting, sgueeze casting, vacuum casting,
rontrifugal casting.  advantages end  limitations of all  above
mentioned casting processes.

1.1.4. Casting techtmigues for single - crystal romponents,
Gating & risering of castings, Melting furpaces -  operation,
fethling % cleaning, Casting defects, Design conciderations é&nd
vconomics of castinos and rmumericals on gating  system  design,
risering design, etc. ' . .

1.1.7. HMolding Processes :— Pit molding, Gresen Sand  molds,
Skir—dried molde, Laom molds, , Design of wmonld from component
drawing by consideraticon of variouws =llowances applicable.

UNIT - I13:~ JBINING PROCESSES:— { 1@ lectires )

2.1 Imntroduction, classificaticon, terminology used 1IN proCRSS5eS,
tonls & appliamces, #quipment, adhesives, Filunes, satety
precaetions, advantages, defects -~ causes, detection & remedies,
limitations & applications of following processes - ’

2) Arc welding {(AC & DC), CDZ2 welding.
b} Gas welding & cutting

c! Spot welding

dy TIG, HIG

g) Thermit

' Boldering & Brazing.

2.2 Solid-state wvelding processeEs 1-
2.2.1 Intrmductiﬂn, celd welding, friction welding, eto.

2.7 Welding design and process selection -
Weld guality, weldability, weld design ang Erocese selection,
etc.

UNIT — IXII = FORMING & ROLLING PROCESHES = { B8 lectures %

S.t. Introduction to forming procescses, classification, Theory of
plastipity :— Morr's circle~Three dimensieons, the Flow curve,
amizotropy in yielding, effect of strain rate, mechanice of metal
forming, product applications.

I_?. Rolling :— Introduction, Rolling mills = construoction &

operation, deformation irm rolling # determination of forcedtarguac
required. Geometry in rolling, friction and lobrication.

g



tolliing of rounds, {flats & apctions. Froduction of seamless tuabing
! pipe. Roll pass design. Defects 1in rotled products. Mo
wemeratals .,

3.%. Forging :-~ Introduction, HOpen and closed die forging,
uisatting, edging, Ffullering and =waging, Hot & Cold forging,
Larging hammera & presses - their construction, WOk g £

-apacities. Design  of forged parts & forging dies. selection of
berting ling, shriakage and olher allowances, load rcalculations.
efeocts & lLitbrication in forging.

fronomics of forgaing.

UNIT IV 1— EXTRUSION & WIRE DRAWING : { B8 lectures |

4.1. Extrusion @ Dircct & reverse extrosion. Extrusion plant
detzils and working. Dies for extruzion., stiock preparation. Force
required for extrasion, role uf friction 1o extrusion. Lnbricants ,
it & cold extrusion.

Deformation & defects in pAtruded parts.

Hydrostatic extruzion, impact extrusion.

4,7. Wire drawing : Wire drawing machines, constroction & wirking.
Freparation of stock for drawing. Wire drawings dies, materials and
design.

Foarce required for drawing. Lubricants in cdrawing . mE X imom
reduc tion per pass.Defects 1n wire products, tabe drawing.

Corming of wire products.

UNIT ¥V 1- Forming & Shaping of FPlastics, Ceramics & Gleéss.

{ B Iecturas }
m_t. Imntroduction, shaping cesramics, Forming & shaping glass,
terhrigues for treating glass. Design considerations.

= Thernoforming, Moalding — Injection, Elow, tsotatzonal,
Lompression, TJfranefer, FProcessing Elsstomers, Rapid Frototying,
processing metal matrix & ceramit matriy composites.

Term Work:-

. Assignment on different types of pattern.

. Bosignment on casting and molding process. including IB] codes.
. fssignment on welding process and weld design.

. fBssignment on rolling and forging process.

. Rssignment on extrusion ang wire drawing process.

4. Assigniment on economics and accuracy ocbhbteanable Dy differeont
DrOCESRES .

T R

Reference books:-

1. Metal forming Technology
by HNarayanswamy

2. Principles of manufacting Material & Processes,
By J.5. Campholl
¥ Tata McGraw Hill Ltd.
<. Prodoctann Tec o ioly
by HMT
¥ Tata McGraw Hill L7d
4, Manutactiring Technology
by P K Ramo



WORKSHOP PRAOCTICE — II
(SE Meck. & Frod.}

Teaching Schome: Examination Schemo:
Fractitals:— I Hro/ueek Term work 1= 230 marks.
1. Study of different tools, measuring instruments, speacification
of following machineg tmols,
1} Lathe 1i) Milling 11i) Grinding iv} Shaper

vi Drilling

2. Each rcandidate shall be reguired to compiete snd submit  the
following termwork. ' .

‘&) Lathe m/ci— Dne job on lathe having turning, taper turning,
threasding, HHurlimg, drilling, chamfsring, boring, mperatiﬁﬁs*

b} Forging and grinding of lathe tool showing all angles & its
meEasurenents - one job,

£} Shapgr:—- One job on shoper having davetail machining &
irregular surface machining operation,

d} Millingst— One iph on milling having keyway milling & thread
milling operation.

“. Determination of tutting speeds, feeds, machining time & other
peatametars reguired for sbove Job =such as rost sctimation etec.,

MOTE; - A} The candidates are reguired to finish the job to  the
following limits,
i) Lathe:~ +s- A% mm
i1} Grimding:— */~ @A.P5 mm
11i) Shaper 11— +/~ B.BS mm
ivi Millings= +/= Q.05 mm
B} HWorkbook shall ipelude descriptian gwith detailed
drawing i.e. WOk ing drawing of Each Job showing a1l
dimensicns, limits, finishing BroceEsS=os, mstrial uzsed,
machining symbpls wte.
LY Theory Concerning is to be taught in workshop orly  +to
Every bBatch Boing to workshop for practicalssy Nt in
lecture roomz and ofnly in practical hours o ly .
D) Demonstration on difisrent cutting filudids  and  thsirs
acttual applications.
E} THEDRY

il Introduction to machine tools Elglal their
attachmonts,

. {ii} Standards 0f Measurements @ Line - ernd
ztandards, Interchangeatle system - limits, fits and
their system. Limit gauging. )

1iii) Linear Messurementsi—- Vernier callipers,
height gauges, bore gauges, Lise =F =lip gauges,
Sukfare plates, pitch gouge.

(iv) Ahgul ar measUura&ments : Angle Flates,
protractors, levels, slno-bars, aneto callimator,
clinometers, dividing Meads ariel special methods of
angtilar measurements, )

{v) Errors in measurements : Temperature, parallau,

sine and cosine errors and allignment,

jo



MECHANICS OF
S.E.(Mech & Frod?

Jeaching Scheme:— Examination Schems:-
Theory1 - 4 Hrs/week Fapor:s-— 1@ marks
Faper Duration 1— 3 hrs
LNET 11— (38 lectures)
i
1.1. Conrept of stress and straip tlinear, latgral, swshear, ard
volumatricy, Hooke's law, Poisson’'s ratic, modulus of elasticity,

Modulus of rigidity, stress-—sirian diagrams for ductile and rittle
materials, factor of safepty and working Stress, Hooke's law,
concept of 3D srress state. Bulk modulus., interrelation  between
elastic modulus.
1.7. fAwmal force diagrams, siress strain and deformations in
determinate homogengous and cosposite bars of follaowing YvpRS.

1V Frasmatic

2y LiRearly varying and .

) Stepped sections under concentrated load & self wt.
1.%. fAxi1al stresses and strains in determinate members-  Axial
stress, strains antg deformations in foilowing indeterminate
homogeneaus and composite bars.

1) Prismatic

2y cinearly varying andg

%) Stepped bars, due to concentrated loads, self weight and
temperature changes.

UNET 11:1- (@8 lectures!

=.1. Praincipal streszes and strains— Mormsl and shear stresses  ON
any obligue planes, roncept of nrinciple planes, deviation DFf
gxpressicns for principle stresses strain and maximum shear strRES,
posaition  of principal plares and pianes of maximum shear ,
graphical kglution using Mohr's circle nf stresses, cambined effact
of shear and bending in beame .

7.2. Strain enetrgy and impact— Concept of strein energy. Deviation
and  use of PHPrESEIONS for deformaticons af axially loaded members
vhder gradual, sudden and impact loads. Strain energy due to self
weight.

Theories of fsxilure = Marimum sStress, maximumn strain, Man. shear
atress, Max. total =train BNergy -

UNET IT1:- ti1f lectures?
L)

%.1. Shear force #nd BM diagrams~ concept a&nd deflpations of SF and
EM in determinate besams due to concentrated, uplL. and wniformiy
varying loads and couples. Relation betweer SF.EM and intensity of
tpading construction pf SF and BM diagrams jor captilerers simple
and compound beams and pents defining critical and man. values and
position of points of contraflesure.

Construction of Joading diagrams and BMD from SFD,
constructinon of loadig diagrams and SFD from BMD.
Sigpe and deflectzron of heams — Belation between B, slope.slope
and deflection for detprminate beams. Doble integratlion method.d
Mecauiey = method:/ derivation of formuls for slope and deflection
fur stsndard Cases.

2.7, Bending Stressest- Thmory of simple rending, assumptions,
derivations of flexure formula, second moment o¥ area oOf common
cross sentien with respect to centroidal and parallel anes. Bendinog
atress distritution diagram. Momernt of resistance and section
modulus=. Calculation of force on partlal ares of cross section and
MR offered by partial area.
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UMIT IVi-— (B8 lectures!

4.1. fAxially lgaded columns, concept of buckling of column,
derivation of Euler’'s formula for buckling 1pad for coluwn with
hinged ends. Concept of eguivalent length for various end
cenditions, Rankine's formula, formulase given by I8 coue, safe

1oads on columns, Limitations of Euler’'s formulae.

4.7, Uirect and bending Shresses in short columns  and other
ctrurtural components. Stress distribution diagram. Arial load with
single eccentric self weights combined with lateral loads. concept
of core of a section .i.e. middle third ruie. . »

4.%. R.C.C. struts and columne:—
Design for no tension, HeEhaviour of conerete in tension and
its limitations, tepncile strength of E.C.C. ard P.S.C.

UNRIT Vi- (98 lectures!

5.1, Torsional shesr—-sStress3Bss— Concept,. derivation of chear Stress
distribution formuls, shear stress distribution diagrams for COMmD
symmetrical sprtions. Max. and  average shpar Stirgss, shear
connection betwsen flange and web.

T.2. Toreion of circular shafis:- Biresses and straings and
detormation’ in  determinate aghatts and indeterminate shafts of
holiow sSolig homogerecus oF composite circular cross-section

sttbjected to  twisting moments,. Derivation of torston  equation
ctrepsses  due to combineod tarsion and bernging and anrisl force for
shafts.

5.%. Thin and thick walled pressure vpsaplsr— Stresses, etrain and
deformation  im thin walled seamless oylindrical and  spherical
vessels due to  internal fluid pressures, Cchange in wolume,
constants. Effects of agditiional compresmible oF incompressible
fluid injected under pressure. tse of 15 code.

REFERENTCES: — .
i. Mechanics of materials.
by Timashenko
% Mepchanics of materials.
by Bear & Johnsaon.
3. Strength of matecial.
by Ramamur thom.
4. Mechanics of structures Yal, 1
* by G.B. Junnerhkar
Charotar Publishers
=. Engg. mechapics.
' - by ¥.L.Kumar
ThH
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ELUID MECHANICS
S.E, tMarh.}

Yeaching Scheme: - Examinatipn Scheme: -
Lectiiresi— 4 Hrs week Theory:~ 18@ marks
Practicali- 2 Hrs/wask Yermuaorki—~ 23 marks

Paper iration:— 3 hrs

UMIT Tr- FLUID STATICS (B8 lectures)

Fluid properties and definltion, definition of fluid, viscosity,
Bslk modulue of elasticity, Vapour pressive, =urface t@nsion,
Ltapillarity, »speed of sound. Pressure at a point, liguid pressure
on  plane area, corved serfacre, centre of Rre&sure, manometer,
differential, in micro. Bunyancy and stability of tloating and
Eubmerged bodies — determinaticn of metacentric helght. Relative
Equllibkrium horizontal ang vartical acceration, uniform rotation of
open vEssRls, Fascal’'s Law.

UNIT II:~ KINEMATICS OF FLUID FLOWI-— (98 lectures)

Types wof flow, definition of steacy, unstiesdy, uniform, non
uriform, laminar, turbulant, 1D-2D flows, Etream tine, Strealk line,
path  Iine, Stream tnbe, irrotational flow, corcapt of wvelocity,
potential and stream function, flow Pet (no mathematicai treatment}
Contamuity eguation, 2D Euler’'s egquaticr. Beranpulli's eguation
alohy a stream line for coamoressible and incompressible flows and
its appligation, Filot tuhe, Ventur imeter, diffirential (= Tta
cirtulzr sharpe sdged mouth pisces and orifice rotometer . Matchgs—
Fectangular, triangular and trapezoidal end contraction anrd
correctien for veloucity of approch.

UMIT IT11- LAMINAR FLOW:~ {8 l1ectures)

Dafinition, relation between shear stress and Pressdre gradient,
tlow betwesn parailel plates, cirecidlar tubkes, Covttes +low.
Lubrication mechaniam, Hagen poiseville’'s Theory, Hydrodvnamically
amacth and rough boundaries.

TURBULENT FLOW:~ Definitien, Prandgtl’'s mixing length theory
legarithmic and parabolic velocity, Variation of flow through pipe.
mirigr losses in pipes and fittings, Darcy-Weisbach equation for
frictional head loss, Mooddy diasaram.

UNIT IV:- FLDOW THROUGH PIPE:— (@8 lectures?

Reynolo' & exper iment, pipe discharging from n Fresgryio, plLpe
eonnectaing  two reservice, plipes in series and parallel, syphons,
Transmitaionh of power and flow through nozzle.

Introduction to compressible flow, socund wave and Mach Ro.

Introduction to unsteedy flow in closed conduwit, oecillationn of
liguid, pharomenon of swgas and water hammer and othar  their
control.
Dimensiohs—-Dimensions homogenelty—dimensional analysis method.
Fiilage = method and Buckimgbam’ e P1 theoram, Model apalysis -
Dynamic foreces - Dimension 1lepss no. - similitude - based oo
Revnold' = and Mach numbers,

NIY Vi~ CENTRIFUGAL FUMPS: - (L) { 989 LECTURFS ?

Introduction -~ Classifications of centrifugal pumps -~
componernits of CF -~ starting and working of OF ~ Heads of  phsps —
Energy convarsion in a CFP - Variation of Euler's head with wvane
Ghapes - Effect of finite rmumber of vanes on Enler hoad - lLossec
and efficiphcaies - Minimum starting sposd — limitations of suction
1ift - cavitation - effect of cavitation — methode to prevent

[ 4
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tavitation - detection of cavitation. Net positive suctien head -
Head losz due to flow variation - puops in aprallel apd  seriBs =
sperifir gpoed - pertormance of centrifugal pomps.

LIST OF PRACTICALS-

Vispocity of given liguid.

Study of manometer.

Study of s=tability of floating bodies.

Btiudy of forced vorter mation.

Flow met by electrical arnalogy method.

Study of flow pattern by use of heleshaw apparatus.
Verification of Berpoulli’'s theoram.

8. Calibration of Venturimeter /7 rificometer.

?. Study of sharp-edged circular orifice/mouvthpiece. #
id. Verification of mament.uam squation.

11. Study of lamimar ‘and turbulenmt §flow by wae of Reynold
apparstus,

1Z2. Study oof flow throuatt pipe.

N R R e

ARy eight practical of the above should be complated.
Oral is bswed on ahove practicals.,

RECOMMENDED BDOKE:

1. A tertbook of fluld mechanics amgd hydraulics machines
by R F{ Pansal .
¥ Lay.mi Publicationz, Delbhi.
2. Hydraulics & Fluid Mectanlcs
by s, F N Modi, B8 M Seth.
J. Fluid Mecharics , Hydraulics end Hydranlic Machines
by 5 Ramamriutiham -
¥ Dhanpat Fai & Sons.
4. Frngg. Flutid meschanics
by K L kKumar
%. Eurosa Publications Houss, Delhi.
Y- Fluid Mechanics and Machinery
by 5 K Agrawal
¥ Toata MocBraw Hill Ltd.
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INDUSTRIAL ELECTRONICS AND DRIVES
{5F Mech, & Frod.)

feeching scheme: Evamination Scheme @
Lecturg:s 4 Hrs/wesk Fape+: 108 merks
Fracticals: 2 Hres/veshk Term work: 25 marks

Faper Duration ¥+ 3 hre,
LINIT I=- (19 lectures)

Industriati safetyr Electrical ehock, safety in  the workplarce,
grounding ., Electrical asymbol, wiring diagrams, motor comnnecttion and
terminology. Power distribution systens, transformer operation  and
applicationz, transformer connections and symbonl, suhetatir ,  in-
pPlant distributicn. electric power and energy.

UNIT II:-— cures;
Industrial control devices: Primary ane ol cdevices,
manual ly operated switches, meche a4 switches,
transducers and sehsore, actuators. A instruments,
bridge measuring circuits, thyristors, Jircuits.

UMIT IIfx~ . {18 lepctures?

A generators, DL generators, DO wmotors, RC motors, motor
gelection, instxllation and maintenance. Relaves, electromechanical

control relays, solid =ztate ralave, timirg relays, latching relays,
reélay logic.

LINIT IVy— (A5 1pcturec}

Contarturs and motar starterm Magrintic contactor, arc
SIpprressicn, contactor sizes and ~atings, magnetic motor starters,
solid state contactar.

Motor control circuits @ Motor protection amd installation, motor
starting, motor reversing and logging, motor stopping, motor speed
vantrol .,

IMNIT Vi (85 lectures)
Typese of control :— Motion contrel, pressure contrel, temperature
cortrol, time contrel, count control, scquence control. Process

control systemgz @ types of processes, structure of control sSyetems,
controller responses, data acguisition svystema. Intrpduction o
controls over CHE and robots.

REFERENCE BOOKE:-—

t. Imoustrial Electronics,
by Frank D Petru zella,
M- Graw Hill
2. Industrial Electronics and Cantrol,
by Bhattacharya and Chatterji,
TMH
3. Electrical Tech.
by Edwarid Hauges.
4, DC & AC mrea—-
by Liwshets, Garik & welil i
5. Control of Elsctrical Machines,
by Bhattacharva and Singie,
New Nge International

5
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LIST {F EXFERIMENTE:~

CGROUFP Iz-
1. fta) Study of digital multimetsr
{nl! Stady of CRO

(c) Study of wheatstone bridge for measurenent of resistance.

2. Full-wave trecitifier circulit alorgwith capacitor filter.
Measurement of regulation and ripple factor.
3. fa) BIT timed switching circuit.

ibi Multivibrator oscillator as a2 flasher.
Triac/Diac lamp dimner circuait,
{&} Sine wave oscillator using opamnp.
fb} Schmitt trigaer circuli using opamp.
fc} Fulse generator using ICSES
& (a) Bimary to 7-segment display.

{6} Four bit binary Ffuill addere

(W,

GROWF II:-

- Btudy of single phase and three phase glternator
Study of de generatar

Study of dc motor

Study of single and three phase induction motors
Ftudy of three phase synchromous notor

Study of stepped motor in detail.

. {a} Starter +for gc motor,

b} Starter for ag motor

R+ ol B ST P 6

MNOTE: -

¥ Minimum 4 exsperiments shoueld he done from gQroup I and  all
gxparimerrts from group IT are compulsory.

% The termwork marke will be bhased on overall performance.

¥ All the experimente applications should be shown practically  in
mechanical workshop.

1



ENERBY CONVERSION - 171
{8.E. MECH.)

feaching Scheme i Evaminatinon schema:
Lectnres » Ghre fweei Fapor 1 13 marke
Fractirals: Z2hre/ mesk Termwor) 23 marks

Fm‘; ﬂtf - 25 marke
Papwﬂiﬁuratiun P 3 hrs

UNIT-E1- AaIR BYANDARD CYLLES ;- ¢ 10 hrs )

Air standarg Cyt leg: -~ Intrﬂductiuh, Larrmot cycle, &ajipr standard
cycle, Air fucl tynlie, Actual Cycle, Thermal efficiancy.

Btirlaing, ﬂftn,D:Eael, Bual, Combustieon evole, Perivatiorn of thearr
efficiency Bfuation, cvcie analveis, comparision on the basis o4f
heat  input, Lampreesion ratin, Maximum pressure ancd temperature,
mean effective pressure. '

UNIT~ Il:~ 1C ahgine Syatemy;- (128 Frg )

i)y Fuel fERding systems of 51 and CI S|ngines Yheoritical azp ftiml
tonsiderstion, 8rgine reguirements o+ Fetrol engine, s1mple
cartmirettor, Sglas tvpe Caroinrettor, Frovisian 4for starting S GOy
TengE scceleration, compengating jet wtiz, Simple numerical problemns

e carburetion, furl irjection in digep] =hogings, study of fuel
PLuoiiLy .

iig Igrztiorn Eystem:~ Ignition Eyvg ten requiremesnt , battery
it tann, magreto igrirticn, elactrongc ignition Sys¥em 10 twg
stroke engines, Igrition timing. Epark timing advance,

111 Catling systpmes.- Frigine cEaling BEvstemg, thermostat,
addit. /ew,

iv}) Lubricationy- Mechanigm of lubritatinn, different methods,

LRpOrtant progpertics of tubricating gils.

<1 Btarting methods of 10 BNgipeg

Wl overning ot 0 SN iNnes, requrisment, atidy of typacal syetsng
for constant spred and variable 2Ngine.

UNIT-IFTz- Combustion in 51 and CI engines;- C 0 hes 3

Eombust ion in HI ENgines, Ignitian lag, veloprity of flame
Propagation, Detnnatinn, Arexghition, Rating of 57 englnag fucls,
oc tang number , Dopes, combustion chamber for &I Phgine,

Combuistion 1n Cl mngirne:—-

Diexeld knock, E+fect of 2ngine variables on igrition delay  and
“hc b, Hating af 1 ergrne fuels cetano humiber, peformance frumber
combustion chamber for ] Eitzines .,

UNIT IVi—- Enginas testing ang performances C 1 breg
Messureiment of indicated power, brake power, Morse test, energy
Balance shd effociency cal:vlatimns, RIS Specification,

stpercharging of 0 EhgQines, turbnthargerg {Elementary detaile
arly ),

LNIT vi— Economice of PpOwWer generationg- 1 IR hkeg 3

Azgh or essire boilsis and power Flants:- I_aag Curves, load coration
=rves, oot analysis, elements of cankrolling the cost GF P
plant,

Frinciple and Wwatrking of Migh pressure beilers, Lamomnt,
1ne4+1er,ﬂemgmn, VYelas, Schmaidt Hertmarn, Bertmann bhoilers,

Suvpor critical boilers, fluidised bed boiler,

Steam power plant, Digsw) pomeEr slant, N loae Fowver  npnlant-
Aaste fuel disposa] ., Eooling towers ugew in powier plants.,
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TERM WORK

izt of Fracticalsi~{hAny B}

i. Study of Carburation and Solex Carburator and <fuel injection
sytem of diesel engine, 'Hosch fuel pump.

Z. Study of ignitiocn systems, Electronic ignition svstem for  two
wheeler.

=, Study of cooling systems of [.C engine.

4., Study ot Lubrication system of I.€. ergine. ,

=, Study of trial on petrel engine and to determineg its performance
fry heat bhalance shesl.

&. Morse test on petrol engine.

7. Ferformance  test on diesel s engine  to datermine thermal,
mechanical effictency, F.F. by witltam's line,. performance curves.
g. Htudy of combustion chambers 1n 2.1. englne.

9., Study of combustion chambers in C.I1. enging.

1D. Vicit *to Nuclimar and Hydraulic plant.

FRECDMMENDED BODREG -

1. Internal Fombustion Engine -==> M L Mathur & R F Sharma
7. Internal Cambustion Engine ———3 Y Ganeshan '
. Thermal Engineering ———> P L Ballaney
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HATERIAL

5.E. (Mach & Prad)

Teaching Scheme:-— Examination Scheme: -
Levturesni— 4 Hrs/wpek Theory - 188 marks
Fracticaly- 2 Hr &/ week Termwork:: - 25 marts

Faper Duraticr:— 3 hrs
UMIT Iz (03 lectures)

1.1, Engilnesring meterials:- Metals, non-metals such as CEramics,
plactice &nd Poliymers, composite materials,

1.2, SIRUCTURE OF MATERIALS: ~ Structures and  their property
corelationship in relation to #ngineering materials, indeving of
lettice planes and dirsctipns. Plastic deformation - MeCchanisms.
Deformation of single crystals and rolycrystalline metals,
Linper-fectione in crystals, dislocations, wort, hardening. Cole  and
kot workaing of metals,

LA, PYROME TRY : - Frinciple, operation and uges of Yvarious
pyrometec-, Thermpcouplas materiale, resiatance Pyrometer,
Disappearlﬁg filament pPyrometer, +total radiation pyrometer,

UNIT 11:- (P8 lectures)

Lol MECHANICAL TESTING:-- Tension test- Engineering and true
ztress-gstrain Curven, conversion relationahips, evaluation of
properties,  Numerical ba=ed on tension test, types of engineering
stress—strain Cirves, compression  test, capping test on  ghoet
metz] . Hardness test— Brimell, Folgi, Vickers, Rockwall
Superficral, scelerbscope ., Burometer, Moh ' wm test, Micro hardness
il hardness convers:ons, Imgbart testg — Eharpy and Izod. Fatigue
and Creep tast,

2.2. NON-DESTRUDTIVE TESTING:- Yisual inspection, Magnaflun, dye
pengtrart test, sonic and ultrasonic test, Fadiography and eddy
rarrent test.,

Examples of selection of NDT armgd mechanical testing methods
fOr =selected componentz 1ike crankshafts, gears, razor blades eto:.
We ] ded Joxntis, steel and .3, casting, rolleg products.

LNIT I1F1-

{92 lactures;
1.1 EQUILLIERTUM DIAGRAME - Related +erms #nd their definitions,
Hume Rothery' s rule of s0lid solvbility, Gibb's phsze rule,

Folymorphism, soclidification, dendritic growth. Coolang curves,
Pluotting of equillibrium dizagrems, lever rule. Isomorphowts =vstem.
LCoring. Eutetic Eystemns, partial eutatic systens, other

transformation, non BQuillibriuvm cooling and its effect,

T.2.  STRENGTHENING MECHANISME 1 — Refinement of grain size, sglid
solution hardening, dispersion hardering, age hardening,
martensitic tramnzfarmation, Composite materisls,

UMIT Iv:-

(8 lectures;
4.t FPOWEER METALLHRGY HE Advantages & limitatibns,
Characterisation and testing of metal powders. Powor manufeacturs,
powder conditioning. Prodoction of sintered structural COmpGReEnts,
ze]F lubraicating bearings, cemented tarbides, cermets, sintered
Carbaide cutting tools, Fefractory metals, Elepcteical contact
Mmaterialea, friction materisls. Diamerd impregnated tools,

|
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UNIYT V- . 38 lectires)

S.1. CORROSIOM AND PREVENTION: - Dry corrosion, wet corromion. Tvpes
of corrpsion: pitting corrosion, stress corrosion, cracking., season

cracking, cavitation Caustic embrittlement, inter Qranuilar
Chrrosion.

Frevertion of corrosion: salection of meterials, design, of
components, modlficetion o+ Environment, cathodic protection,

toatings, anodising, inhihitors,etc,

T.2. METHODS OF SURFACE IMPROVEMENT 2~

i) Surfsce properties of brse materizls like strerngth, adhesion
structural  reguirements for metal to metal and mnen metal to metal
deposition.

ii) Plasting, coating, vapour deposition and ion implantation
Processes,

Terawork i-—
LIST OF EXPERIMENTS:—
1. Tensile test on milgd stecd and aluminium test. pisces.

2. Compression test on cast iron and brass test pieces with
vatriable L/D ratio.

3« Brinell hardness test on steet, C.I., brass, aluminium, etec.
4. Poldi hardness on steel, C.I., brass and aiuminium Teat pieces,
3. Vickers hardness test on mild sterl, aluminium zlloy, brass,

H.5.8 ez,

&. Rockwell ang Rockwell suvperficial test on different samples with
different scales.

7. lzpd and Charpy impsct testo.

8. Erichen tnpping test on minimum three differest sheet metal
Sanples. .

¥. Mxgnaflux testing, oye penetrant testing and wltraosonic testifng.
1. £ffect of cold Wworking on hardness of minimum two materials.
11, Calibration of tensile testing machine by using load cell or
load ring.

MOTE: Student showldg perform at least eight experiments to cerktify
the Lermworl.

RECOMMENDED BOOKS :

1. V D rodgire — Material Science snd Metallurgy for Engineers,
Everest Puklisbing House, Pune.

2. Davis H E, Trowell § E & Wiskeril C T - Testing of Enpg.
Materials, Mclraw Hill Book Co.,Iing.

Zn o Ve Wlack L H — Elements of Material Science, Addison MWesley
Fublishing Co Inc.

4. Smith W F - Primciple of material SLience and  ergineering.
McBraw Hill EBook Co.,Inc,

5. FRaldev Rai, T Jaykumar and Thavssimathu - Practical o -
destructive testing, Narosa Fublishing MHMouse, Delhi.

&. Engg. Metallurgy - GBholap, Kolkarni, Nirald Prakashan.

7. Introduction to Frgg. Materiale by B K Agrawal, Tata MeBGraw Hill
Co. Ltd. .

8. Material Science, Marula, Teta MeGraw Hill Co. Ltd.

REFEREMNCES BOOKS 3

Surface Engg, Yol. Ko.S
Materizls, Finishing and Coating, Volume No,3.

1. ASM Handhooi:
2, THME Handbom:

LI ¥
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WORKSHOP PRACTICE — 1V
S.E.iMech & FProdi}
‘eaching Schemei- Exvamination Schame:-
Fractical:i- 3 Hrs/weel Termwork:—~ 20 marks

Oralo-— 29 marks.

1. Freparation of pattern, casting of pattern, inapoction and
tegting of the same. Actual weight calcuiation, vyimld and cCosting
af 1tem should bhe performed.

NUOTH: - Items should be the parts of machine tools e.g. Fulleys,
Erarkets, foot rest levers, ete. Allotment of job to each student
shegld be such that variety of the prodocts should come out.

Z. Disas=embly and assembly of following mechanzsms for prevent:ve
Mmalinbainence,

a* All geared head SLoCk

B}y Apron mechanism

¢l RBuick return mechsnism

i One compousite job involiving different mschining pperationsg oh
lathe, shaper, osSlotter, drilling, milling maching. tGronp  of
Mas amiun 3 to 4 students depending wpon the work involvedl

MOTE:— Marketable wtility items shouid be selerted and it should be
Meiifec tured a= per IS codes. &.9. Bench vise, Screw & toagle
1avks, Hang presz, otc,.

4, Determiration of cutting speeds, feeds, machaning time and cost
enuired for abhove iobk and showld be compared sith market value ang
rates,

MUTE: -

A1 The candidates are reguired to finish the job to the following
limits 3

i! Machineg shop -~ +/-- @.85 mm

1i!' casting - +/—- .5 mn

B MWorkbook should incClude description with detzilsd workaing
drawingz, assembly drawing furnishing =all dimensions, limrte,
firizshing processes, material u2ed, machining symbols, eto.

C: Theory concerplng 1s to be teaught in workshop only  to every
batch going to workshop for practlcals, not i lecture rogm  in
practicals hoirs only.
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