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T.E. (MECHANILAL ENBE.}
First TERM
{N.E.F JULY, 2000}

. LIE TURJEET fEREHING SCHERE EXANENATION SCHEME
%0. {HEURS PER MEEX}
LECTURE FPRECTECAL . DURATIDM MATINUM  MARKS

FAYER THEORY TERMMDRY PRACTILAL ORAL

Lhrs)
0. 13 NUNERICAI ANALYSIS X

CONPOTAT (DMAL METHODS 11 07 nd 1 i - -

0. $1 EHGINEERING METALLUAGY. T 1 1) 114 ] -- i
{3, INBUSTRT L ENGG, & MANAREMENT L] - 33 100 - - -
o, MACHINE |'EGIGN - | 4 {4 1) 190 25 -- Fo)
{5, HEAT TRANSFER % BAS DYRRANILS ok 02 93 100 % - -
0k, L WDE¥SHOR PRAETICE - ¥ -— m -- - 25 — Fii

Note :- 1 Theoty relatet to workshop practice - ¥ 1s to be taught in workshop in practical hours,
!4 Comsan to Mechanice]l and Producticn Engg.

T0THL py] 13 - 5 125 - 15
Brant Total %3 L
T.E. (MECASMICAL EWGE.)
Second TEWM
i#.E.F Dec, 2009
%R, CHE SUBRJEET TEACHING SCHENE EXARINATION SLMEME
a0. {HEURS FER NEER}

LECTURE PRACTIGAL . DURATION

MAXIMUM  MRRES

1. TURDD MACHINIERY

a2, NAHUFACTURIFD TECHNOLBGY
93, DYNANICS OF WACHIMERY - i
o, WRCHIME DESIEN - I

05, ¥4 METROLOSY & GUALITY CONTROL

Db, §5 PRACTICAL TRAINING/SPECIAL STUDY
NINDR PROJELT/EDR

Hote:- b Cosscn o techanical & Prodectics Engg.

TOTAL

Srand Yotal

Total of Katisua marts of ters | & 11 == 1480

PAPER THEORY TERMEISK PRACTLCAL DRAL
ihrs!
il v ﬂ; _h;-ﬂa -;5 ~=“ i )
] -- o3 10 - - --
o4 62 ¢l w6 - 5
04 ] 1 4 150 25 - -
4 o 03 100 25 - Fio]
- -— - - 75 - _—
iy B i1 59; i?‘."‘:" - fi-}
3t - o ) ?ﬂl;_ T
1
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NUMERICAL ANALYSIS & COMFUTATIONAL METHODS CPG$RN J:]
T.E.{Mecr & Prod)

‘tachirg Schemne 3 Examination scheme!
EFLEtures @ 4hr 5/weeh Faper 120 l'Ft-.:srk:E
Fracticals: Zhes/wesk Termwork 1 o0 marks

-

Faper duraticon @ X h-s

{ 5 hours }
Introduction to language (. Programing:-

Study af Nomerical methads & feature of the language ~ its
trief teaching for simple INPUT/OUTPUT formstied INPUT/CUTRUT,
T FuTh1-S IF-statements, loops  arrsy, functions & subroutine,
introadur Llon algorithm development, flow chart,

UNIT - [: 18 hrs:

A 30F ‘WARE DEVE . _OFMENT ; --

Sufrware develupment principles.

Cor.ept of mathematical modelling and engineering problem so'wving.
Errars ia computatipn,

BY S UTTION OF TRAHSCENDEMTAL ERUATIONSy~

Bracteti~g methods: Graphical method, Bisection method, false
pogatzon method,

Sic-eEzive approximation metiusd, the MNewton-Raphson method, rite of
Timsergenie.,

—

(weightrge — 20 marks)

UMIT - 1X:- (g8 hrs)
A WUMERICAL INTEGRATION: -
Trajyezoidal ruele, Simpsons 1/3rg & Z/Bth rule, Buass Ouadrature
teC In1qous.
B) 3OLUTION OF ORDINARY DIFFERENTIAL EQUATION:-
Tay.or’'s series method, Euler's method, Improved and mocified
Euolr's method, Fourth order FRunge-Kutta method.
{weightage - 20 merks)

UMET - TTZ:- (8 hrs)

AY [NTERFOLATION: -

Lin s & quadratic interpolation, Lagrange’s ihterpolation,
Hlew o’ 5 forward & backward wnterpelation, Newton's divided
dif ere~re interpolation, Htirling interpolation. '
By URVE FITTING'lasaxt AJuare criteripon):— .

A & quadratic regression, Logarithmic & exponential curve
ok ing.
tweightage — 20 marks)

UNI = IVi~ {8 hrs)
SOLNTION OF LINEAR ALGEBRIC EOUATIONG:—
E.linarmation methed=: Gauss Elimination method, LU-decompositon
met od.
Ite ative method :- Jacobi Iteration method, Bavss Siedal Iteratave
mnethiod, Cholesky method,
“im ergence analysis, Cholce of method.
‘tweightage - 20 marks}



UNI™ -~ W= - (8 hrs)
FI1nM"TE DIFIERENCE METHOD: -
Solution o ordinary differential equation,
Sclution o elliptical eguaticns for various boundary condition.
Solution G+ parabolic  egueation by  explicit, ieplicit % Crank
Micnlzon merthod.
FINUTE ELEMHENT METHOD:-
Introduction,comparision with finite difference method . General
appiroarh, rterpolation function, Finite elemant application on one
domtrsion{beam element) .

(weightage — 20 marks)

xESOO0FE  OF  PROGRAMMING SHOULLD BE RESTRICTED 7O PRACTILAL LRSS
oL .

ARSI EGNMENTS

The term work should consist ot minimum 2ight assignments including

Ahg yrical,/Mumerical solutian, algorithm, flow shart & compubter

[ Gy v SRR -

1. # general program like sorting,conrditional intersst etc.

2. Solutior of gquadratic equation.

T, “glution af transcendentsl (exponential or togarithmic! equation
related with enginesring application.

4. Calculation of werk/heat transferred by using  any integration
nethod

=. tima  exorcise on Mumerical integration  related to mechanicsl
vngineering application.

G. Helotion of Poisson eguation.,

7. Gmlution of one dimensional parabelic eguation by Crank—Nicolson
et b . , 1
5. flurve -itting for the dats related to mechanical engln2ering

applications.

9. Solution of one/twe dimension problem by finite element method
using &by conpatible softwsre.

10, nterpn ation for any tabulated data used in mechanical
cngineering.

RECFIMMENRDED BOOKSA

1.Chapra,Cinale: NMumerical methods for Crginsers-McGraw Hill Co.

2.%.5.8astry & Introductory methods of Numerical Aralysis-Frentice

Hill Inmdia.

A dnin,Jain & Iyangar:Mumerical methods for scientist & engineering
Computations—MNew Age International (P} Ltd,

4.) n.Reudy :Finite elemant method-MoBraw Hill Co.

= Bolegundupatla @ Introduction to Finlte Elements methods—Prentice
Hall India.

G, M. Szajaraman: Computer Qriented Methods.



ENGINEERING METALLURGY {Paper IL)
T.E. (MECH & FROD)

Tea n'ng Scheme : Exairination scheme:

Lec ures @ dhrs/week Faper : 100 marks

Fra ticals: 2hrs/week TermHork 25 marks
. Cral 1 25 marks

Faper duration ¥ 3 hrs

UNIT §: . {? hrs)

1. Mi-tzllngraphy:

Micriscopy—Specimen preparstion,,.  etchng, principles of
elec rolytic polishing, etching readgents and optical mettalurgical
Microsepsi.  Macroscopic-specimen  preparation macroetching .

sulfir orinting, flow lines observation, examination of fractures
and .pari test. Applicationuf electron microscppe.
2, S eels: Plain Carbor steels:
fror Jron Carbide eguilibrium diagram. Critical temperatures.
Allo ropy, Looling curve and volume changes of pure iron.
Micristructures of sloWwly cooled steels, estimation of carbon  from
miorcstruc ture. Mon-equilibrium conling of steels, Specificationn of
SomE commonly used steel for engineering application.

{Weightage: 20 marks)

LINTT IIa {7 hrs)
1. Hiat Treatment of s=teelsa Frinciples of heat treztment:
"ran: formation products of austenite, Time—-Temperat.ire—

Tean: furmation disgrams. Critacal cooling rate. Continuous cooling
Lres: formetion diagram. Heat treatmentof steels.

Bueric honyg media, annealing, nermalizing, hardening, other oeat
treatments such a% avstempering, patenting, ausforiming,
Mat £E mpering, Isoforming, etr, Retention of austenite - Effects of
retained austenite. Elimination of retained austenite, vemperling,
St Ll GRT Y hardening, tEmper embrittlement, guenich cracks,
hardenability testing, defects due to heat treatment and remadial
MEE BL F ey,

{Weightage: 20 marks)

HMIT - I11:z~ (9 hrs?
t.f BURFACE HARDENING TREATMEMTS:
Carblrising, Hesak treatment after Carburising, Mitrid.ng,

Carbomitriding, Tuffiriding, and sursalt hrocess. Flame Harderming,
ard  Induction thardening, commercial heat treatment practice of
gear: mt different mizes, tools lathe beds, Springs eteo.

HAT TREATHMENT FURNACES & ATMOSPHERES:~

1. Feast trestment furneces & their classification. Batch Y DE
furng .es  continuoss  furpaces, salt  bath furrnaces, contro.led
atiroE phere.,

(Weirghtage: 20 mnarks)

UNIT IVe- {7 hrs)
17 ERSFTMEERING ALLDY STEELS:-

BEffects of alloyving elements. Classification of alloying elements.
woampeles of atloy steel.

Sta.r less steel, Sensitisation and weld tdecay of stainiess steel.

AR



V!

Tool steel and tanl materials. Heat treatment of high speed steels,
Sperial pu-poue steeles with applicaticns.
2y ZRAST IRMM:
Classificazion- Gray cast iren, chiltied and alloy cast iron, effect
of variows parametsrs on structure and properties of cast  iron.
Application ©f rfast irons for different components of machine
toole, antomobile, pumps etco.

{Weightage: 20 marks?

UNIT Wi (9 hrs)
1. Zngineerring Mon—-Ferrous Alloys:
Brasses, Bironze {(Tin, Aluminum, Berylliwn), Copper— Nickel alloys.
Fluioum and aluminum alloys. Solders, bearing materials and  their
app icatiocn, Frecipitation hardening alloys.
Comuosite Materials: Classification,different types of composite
material and it's applications,

(Weightage: Z0 marks)

Recuommended books 1

1Y k. Agrawal: Introduction te engineering Materials.Eight reprint

1994, Tata PMelGraw Hill Fublishing company Limited, Mew Delhi.

2} Fodgirve F.Dy Material Sciernce snd Metslluwrgy for engineering.
Everast publishing Houses,Pune.

ZY Clarik D.S. and Varney W.R.: physical Metallurgy for Engineers,

Affrliated East-West press Pvi.ltd.

4} SBidney H.Avher) Introduction to physical Metallurgy Second

Edition,Thrrd Edition Reprint 1998, Tata McBraw Hill Fubishing

Compamy Ltd., New delhi.

5} Rovert E Resd Hill: Physical Metallurgy Principals, East-West

Fubl icatiar..

4] lNetals Hermdbook on Heat Treatment, Metallography by ASTM/ASM.

List of experiments:

13 Microcpecimen preparation and uwuse of the metallurgical
Mict cocope,

Ohiectives:

at To provide practice in the techrigues of microspecimen
selection, polishing and Etching. ,

%) Te provide initial training in the use of the metallurgical
miry oscope., ‘

2% Furnace pperation and spark testing:

RNbjec*rivess —

&) Tuo determine the naturaliempty furpace) heating and coaling
Fates of ar available laboratory furnaie.

k) To drew Spark diagrams of Medium, High carbon steel, Cast Iron &
stainless SLesl.

2) Study #nod drawing of microstructure of mild steel {low carbon
steel’, meEdium carbon stee]l Futectaoid and hypertectoid steel. in
anmrealed condition.

OBEJECTIVES: -

a) o study the copstituents present in the microstructure of steel
and their effect on properties of steel.

e



4y g Study arg drawing gf mi;rustruvture 0t BGrey MSdular ecaot
Fory wWhite and mal leabhle CeEl 1rpn,

S juleuy Frant  tegy on ¢ sSteel specimern foor flow vinesg
SoeRltationeg of forged Component.

& Etudy of change p Merd-structyre £4n arnesling andg narmal simg
Yt d mediyg stee],

UEJE:TIVEﬁr

A Ty Normalise gr,4 Fully anneal thg Sample nf medilum ¢arbon steel
and kg study the Aariness and micra Et-nctiyre of step]

al  Tpg Aetermine the temparature TeRded fo harden Mlle estes] ard
Fayr Ca&rbon Steel thesyr- TELLEC L] vp A& X M tarness,

bt T4 Study the Chanues jp mrorg structure nf step] SE 1t jg Mgt ed
bhee wgh the Crrtieg: range,

(R determine | a1 eftert o4 rarben o hargress,

& ?amperlng OFf wrep]y.. CHfect of temperature oy Propertios;
de T TTIVES, -

arr oy determime toae effert g 1
BT, determine tie effert ot tmmpering Lt Lthe structure o+ Stesl,

= < st o Haruanaix‘ity test;
UEJT:TIHEE:—

e T tratact ke I LIty hardenahllity test an two types of Stee],
b} o Utilize the 10mhy test Fegults o determing steel  ang to

iee: Study  ang Heavrg MIErostruc ture of Carburiseg steel  fusipn
Weld 1n milg Steel,

i Btod, &nd drawlng micrnstructure of alpkg brassg, ﬁlphahbeta
bram ﬂlumiuiumbrun-e and hearlng metal,

Mitiinum g EHEerimenty MLSEtT Lo Ferformed Sut of the dbove Tigy,
MOIE: - Ur=l wil: e haspg o {he Prescribed term warl, Presenteg 3,

AR
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INDUSTRIAL ENGINEERING & MANAGEMENT C PaperH)
T.E. (MEGH )

Teaching Schems Examination scheme:
hestures @ dhrs/woslk Faper 100 marks
FPaper duration 1 2 hrs

UNIT %:- {7 hrs)

1) Introdiction +to Industrial Engineering, origin and yrowth,
conktribution of taylor, gilbreths ralesvence and importance in the
ecoaomics k ingdustrial develoepment through productivity.

2) Horkstudw -
&) Werkstwly and productivity improvement: scope arnd application.
B NMethod satuady;—
ir Introduction scope and application.
ix) Select criteria for selecting assignments; Record charting
symlinls. Flow process chart, multiple activity chart,
Euanine = (uestioring technique, Pevelop motion economy, worplace
Tayout, improvement in working condition, implement and maintain.
) York medsurenent:-
1Y Nims, obrjiectives, scope and applicaticons.
ird Stop watch study- eguipment and procedure, Rating allowance and
standard lime; Activity sampling - principles, procedure  and
app. izatiane,

(Weightage: 20 marks:)

UNIYT ~ JIt- {(F hral
12 FLANT LAYOUT AND MATERIAL HANDEING:-—

.4} Criteria for plant location, site selection, types of 2lant

layewt, plénning for utilities.

by Material Randling— necessity of material hardling, procedurs for
analyeing material handling system, methods and eguipment of
mekterial hendling.

¢! Effect of layoutr ard material handling system on proguctivity
and profitebility.

d} fadtety in material harndling and factory operation.

2y a) Factocry act
By Indian kEpiler act.
{leightage: 20 marksi

UNET - IX1i:z-~ (% hrsl
FROCUCTION AND MATERIAL FLANNING ARND COMTROL: -
a4} Froduction planning.

i Froduction and materizal planning as i integral and
interdependant system.
ii’ Frodustion plamming - Forecasting, capacity eztimalion,

pianning seneduling and contrel.
b Masterial plannhing— Meed and basis for material planting,
plariing awl contrgl of raw material  ark—in  and  Bowght  cut
compInents.
c} Pregres=s contriol — Introduction, step involwved, Bar chart, Gantt
chart, Tramnznission of report ard corrective acticon.

(Meightage: 29 marks)



LNIT - IV:=- (? hrs)
FIANT FAIMNTANMANCE $
Ghiective cf plant maintanance, importance of plant  maintanance,
NMuties, Functions and responsibilities of plant mzintenance
lepar tnent.
Tvpes ¥ Maunteranse, worrective or Breskdown maintenante, schedule
mainter ance, preventive mainterance, predictive maintenance, plant
me-ihter antis  schedule, standard data for maintenance, Some recent
devel-pments ir plant maintenance.

{Weightage: 20 marks)?

EIMIY —~ W3- (9 hrsl

Wage «dministration— Job analysis, Job description, Job rating,
Hage =L rvey, wWage scale.

l: Job evaluation and payment of results:-

Job ev: luation— necessity and principles wuf job evaluation, systens
2t Job evarutipn., application.

2% FER as & motivating fartor, Inuentive scheme— basis of schemes,

Taylur Riwari, Healsey and Bedous ptlans, Incentives +to indirect
worker:s , Preplannang for introduction incentive schemes.
v o wvalue amalysais/Lrgg. Concept, Procedure and steps in value

analys. &/ ergineserign scope & appliction.
{Heightage: 29 marks)

Fecommt nded Books:-—
1 Lt gtrial EnQo. & Management System. ~Mangoor Ali & Dalela.
't Wort study - POMLCurrlie.

. Wort stady - TLL).

4> Frofuct_or planning and contrel - fameel Ealm.

1t Mattrial management - Gopealkrishnan

2 Fagiory act 1948

FooInd an Boiler act - 1923 (revised 1983)

‘3: H.B Maynarg, “Industrial £ngg. Hanttbook™, Mc Graw Hills Book (5.

R PRI &
+ bt EoJhamb, "A  text bowt of Industrial Engg. " everest
“ublic. ty House, India.

re
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MACHINE DESIGN - I Papex 1Y)
T.E. (MECH ) C

Tea:zhing S:heme : Examination scheme:

Legtures @ dhrs/srezk Paper 130 marks

Frazticals: 2 hrs/week{Drawing) Termwork ¢ 20 marks
2 hr/week (computer} Oral : . 2% marks

Faper duratisor @ 4 hrs

UNIT — T:~ INTROBUCTION TO MACHINE DESIGN 1?7 HRE)

) Memhanizal Engineering design process: Traditional tiesign

methods, Design consideratlan: Strength, deformation, Wear, creep,

and *orrosisn. pesthetic and ergonomic considerations in desigr.

by Standards: IS0 9000, Use of standerdisation, use of Design Data

book=.

r) Stiressesz:- Simple stresses - Tension, Compression, hending and

torsitm, Stress Strain relsativnship. Combined effect of different

strezses.

d' Demign of machine elements subjected to static losding: knuckle

joint, Cortzr jcint.

2 Materials: Properties of material such as strength, plasticity.

) Taeories of failure: Maximum narmal stress theory, Maximum-shear

stress thecy, Manimum distortion anergy theory and maximenm strain

theory, marx. pricipal stress theory - their applicatioens  and

limlixtions. .
’ (Weightape: 20 marls?

UMIT 11:- - (? hrs)l

al wints - Applications. IS0 metric screw threads, stresses in
Ecres fastnsrs. Bolted joints under tension, Torgque reguirement far
Bolt  tighteming, pre-loading of bolts ander static lnsding,

gask2ted bolted joimts, Eccentrically loaded bolted 1oints.
b1 Power Brrews: power screw thread forms and their applications.
£y Dezign  3f threaded fastners: Types of thread forms and their
torguae  snalysis with square threads. Collar frictiomn. streses  in
powe~- scres — Differential and compound screw, Recirculating ball
SUFE A . .
d)  Jesign of Welded Jeints— Advantages, types and applications
cf aclded joints, Stresses in Butt and Fillet welds, =trength of
weldsd joi-ts, welded joints subjected to toreional and bherding
momets. .
=N Nesign of riveted joints- Advantages, stresses, Strength of
riveted joink.

{Weightage: 20 marks?

LNET — IXIXI:=- (2 HRE)

al 3Shaft, Keys ang Couplings: Yarious design considerations  in
rransmissiony shafts, splined shafts,

bt Spingdles and anles — strength lateral and torsichal Figicity.
ASME code far designhing shafting. Shaft materials and stiresses.

) Types ¥ keys—their classification and fitments in kKeyways.
Design considerstions in parallel and taperad sunk HeEys.

Couplings: Design considerations, Desion of rigid couplings. Muff K
Flange tygpe, Design of flexible coupling.

dY Flywheels: Fundamentals eguation of motion, Torgue analysis,



¢ E5es in flywheel rim and ite sgrouckets, Design of =alxd and
vt Ed B ywheel .
{Weightage: 20 marks:.

UNI - IV: (9 HRS!}

' Springs: Types, applications, materials of spraings. Stress -

di-f ection equations —f helical aprings, Wanl’'s factor, style of

e . DPewign of kelical compress:ion, tension and torseional springs
w2+ static loaus. Construction and cesign consigerations in  leaf

= o hes,. Shot pEEning.

(Y (.l.tche=: Design reguirements af frictieon  clutches, selection
L. eria. Toeque  transmitting capacity of  single plate clutch,
uik pte  ¢lmter, cone £luch and certrifugal clukeh. Dry  and wet

L ou che-w. Material for clutuh facimgs. Energy considerations and
i B share riree.

Fra'"e#s: Design ronsiderations in brakes - Energy pguations,
the mes considerstions, raticg of brakes. Design of block brakes
w.. =huat shoe, long shoe, anternsl expanding shoe brakes and band

al 2=. FBrake frowtion materials properiies.
fWeightage: 20 marks:®

UMT™ = Wy (% hres}
- Stress concentration - causps  and reseEdiss - Fluctusting
atrt sses, 5-N diagram under fatigue load, Endurance limit, fatrtors
1§ CcEmMILng fatigue failure of machine components. Hoteh
sec 1t1sity. Endurance strength modifying factors.
b Deswgn four tinite and infinite life inder reversed SIresses.

S lative  damage wn fataigoe  failure. Soderberg  and goadman
d . aram-. Modified goodman diagram.
c Fatigae design of components, under conbined StreSses, such oS
sha t2 , bolte joints, welded joints and springs.
d Geleckinn of flat and V belts and chains  from manufacture
et logue.

(Weightage: 20 marks?
Tertwork:
The terwork shall consists of Two design prolects based on  the
ate B 3y llabus, consisting of two ieperial size shegts - O¢E
14 Lvang assembly dreawing with a part list and overall dimensions
and  the other sheet involving drawings of individual components.
M oy faut turing tolerances, surface finash symbols  and geamgetric
t: i raneces show'ld bhe specifisd sc as to make it a working drawlng .
3] E£51gr- report  giving all aecessary details of celenlations of
the design  of conponents and azsembly should be spbmitted 1n A
SirpH o Fate F1le,
F.vl assignmente of problems based oh above topics of the syllabus
it pf whirh mincmum three should be solved with the uss of
Ctmp wter aided design., (..& two prubltems should bhe solved in C
Y pape and one in Autol ISF.0

£xSI OFE  OF PROGRAMMING SHOULD BE RESTRICTED TU FPRACTICAL CLASS
1 [

F .- erample, "Desion and Drafting of knuckle joint” with the help
o Enputer .

LG
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Oral:-

Oral 4ill e based on the Prascrivced termwork presented in tre form

wf ce-tified Journatl.

Neconasndied Rogks: —

lv Methian iecat Erngineering Design by J. E. Shigley
= Ytk BEd. . McGraw Hill Fublicatione,

<o Dissagn of  Machine elements by M. F. Spotte
Falilivakiomg,

<o Mathine Design by Schaum Seriew.

e Fundamentals  of machiine denign by phelan
Fubel it aticms,

wa FEL Des ign Databook .

£. Mac hine Design - Maleev & Hartmarn.

T FProgranming Im "o by Falgurdsamy

i1

arnd E. R. Misrchke

= Fremntice Hall

- MoGraw 144111



HEAT TRANSFER anD Bas pvnamics (Paper 0
T.E. (MECH 1

Te at:hang Scheme 1 Eramination scheme:
b ctures @ dhrs/weak Faper 122 mngE
Fractirals: 2hrsiuapek Termuork @ 25 marks

Psper duration ¢ 3 h-s

UNIT L:- €9 hrsl
CUFRDUCTION HEAT TRANEFER:

Modes of heat transfer., fundamentzxl laws of heat tranfer.
Mec hamism of heat conduction, thermal conductivity and ite
war lation wikh temperature, variable theraml ronduct ovity,
tectrople  and  anilsotropic materials. Hest transfer by conbined
rat ks, elecrical analogy, overall heat trensfer coefficient, log-
me¢ 1 ares, critical thickoess of insulations. )

Derivation of unidirgctaionil heat conduction in anlids  aving
eivj furm  and  variable cross sectional area with MBeat generation.
Trie rmal difussivity, stluticon of uwunidirectional diffarential
eyLation (Poisson edquation) with different boundary conditians.

Evtended surfaces, sotution for heat transfer through fins of
WAl form cross—sectlonal area. Types of fins, fin effectiveness  and
fir eff_Liency.

{Weightage: 20 ma. kg)

UNIT - II:- {7 hrs)

Ursteady state hest conduction threough sclids with negl.ogible
internal resistance, Use of Heisler charts.

Mechanizm of heat convection, natural and foroce conveotion,
v tept of  hydrawlic and thermal boundary layer=, similarities
Lbetween wvelocity znd temperszture profile.

Hest transfer cosfficient and effect of wvariious parans2iers
=uch  am  physical properties of fluid sysyem, fluid geomatr and
fivod ' oOw.

Dimensiomal analysis for foroced cenwvection, ptresical
significance of dimensicnless numbers (Re, Nu, FPr, Gr,Rz, P2,8t).
Feynald  analogy between morentum and heat  transfer over flat

LlEtE.
Hatural convertion +from a vartical plate, correlations for
“arrzortal cylinder and rectangular duct.
Fiim and dropwise condersation, cordensation on verticsl plate
“de-ivat:onl). critrcal heat Flus.
tWeightage: 20 marks:

UNMIT - III:- {9 hrsi

HKatiation heat transfer: Mechanism of thermal radaticor, Basic
ron~epte  and definitione of radiation graperties, laws of thermal
vaviationeg—- Kir.uff's law. Flank's law, Wien's displacement law,
Ste fan Bolteimaanr law and Lambert Cosine law, Intensity of
fadcation s, swilzd angle, srradiaztion and radiosity.

Frhape fartor  for simple geomatry and properties of  shape
fackore and 1ts determications from cherts.

Hadiation bexl exchanygse betwesn two bodies. Electrical network
arigingy  for  radiation heat exchange between two and  three gray
bitres, thermal radiation sheild. {Weightage: 2% marks?

12
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ENITY - 19z~ i(? hrs)

Heat eHcharngeros Elqggificatimns, overall Feat trarnster
cusfiicioant, fouling factor, LMTD for parallel and countepr 1w
hoat Bxthanger, correction tactor. NTU ond effectiveness of Meat
gLt fiinger, Design cnnsideratinnﬁ, Industrial applications of heat
Blchingers, )

' {Heightage: 20 marke)

UMIT - 3.~ (? hrs)

Cas dynamics: Introduction Gf compressible and incomprescsible
flulagd fiew, veintity of Sourd , velocity -of =pund for an idezxi pas,
BChac, EupErsonic  snd eub=onic flow, Marph rnumber , Stagnation
Prraperties and their relatiaon.,

Steady  ne dimensicral flaw, change in Cross-sertional aitEa,
=haeli, noarmal shock, effect of friction factor in oneé  dimersionat
Flaw., Fang linrs, =ffgcts ni ohe dimensional heat transfer in one
JiaEn 345M 11 heat trancter, Rayvieigh lilnes, anmalytical salution of
M Tral sheek, sirength of shock,

{tWeightage: 20 marks)

Lict of Erperimentgr~
¥ Miniimoe gight euperiments should be performed.

1. Determination of thermat conductivity of metal rosd.

Z. Determination oFf thermal Condeutivity of inﬁulating powder

X Deterainatsion of temperature distributiun, fin efficiency in
ratura]l and forced convel:tion,

4. Study of potentioneter ang callibrstion of thermocouples.,

o Deteraination of film coefficient im natural Conveotion.

. Jetsrmisation of film corfficient in forced Cconvection.

7. Jetzrnivation of stefan—Boltzman constant,

B. Jetermination f efrmissivity of test surface.

F. PErformance of Farallel and counter +1ow heat exchanger.
o Study Gf normgl shocks.
1., Tu detor mine tritiral heat filuw,

Reecmmended Boplkess -
1. Bupia a Frakash: E€ngg He=+ Transfer, Nemrhard Rrns. Roorkee,
2. F.¥Yoday: Hoat & Moss Transfer, Cont,o? puiil ishers, fAllahabadg.
F» R 0 Zachdeva: Fundamentals o+ Engg  Hext transfer, New Fge
Internzl Ltd, New PDelhi.
4. F . nag: Engyg Thﬁrmudyhamicg, Tata Mt Graw Hill Fubications.
» 5 Bazhakrishnar: Gas Dynamics, Prentice Hall India.
- J F Selmany Heat transfer, ;
5 F Fuithatme;: mHeat Tranzfer.
« M fOzisik; Heat Transfer

fAlan chasmar, Macmillan Fublishing o, Heat Transfer
. Y B Kera, McGraw Hill, Process Hest Transfer

et I 11 RN s |
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WORKSHOP PRALDTICE - WV CPCLFQJI’ jﬂ:j
T.E . (Mect::

Teact 1ng Soheme @ Ewaminsiion scheme:
Prec?icasss 3hrs/ week Termwnork o 25 marks
Orzl @ 25 marks

Hote =~ % Theory related to woriishop practice = V i1s to be tauxght
1 werkshep in practical howes.

1. fne mini project an dise making for shest metal warkaing, ¥z 3DEr
Err | last i b  using Jig Foring machince, precision grimiing
paer: fioe like surface grirding, cylindricsl granding, etc. Qbher
mach.ning operations as required should be carried out on genzral
AU B mauhines.

{12 houar=z)

. re job of programming and manufacturing on ONC lathe or trainer
i1 hr}
Z. re job of programwming and manufacturing on CHNE milling machine
A4 btra.ner (1 hr:

4., I1ne abrication inb of manufacturang & pipe fitting 1like tee,
perd  2tr.. involving designing of intersections of splids/surfazes,
deve’ cpment of surfazes and operations like gas cutting and welding
by = 1table method.

(2 hre}

5. Mirntenance of CNC and above menticonzd machine tools.

14 hre?
Mt A1l Jobs specified 1| to S should be zllocated to batch of ]
te ¢ stugenis and dif+ferent batihes should have different desigrs
of b=

DE ST TRATIONS  OF FOLLOWING MACHINES AND PROCESSES TO PE  CARRIED
LUT N THE WORKSHOF INLY, ( UGNt HOUR FOR EACH DEMOMETRATION

L. Jtar Hebhing or Gear Shaping Operation.

. lperations on Capstan & Turret Lathe a&and Single Spiadle
gutur alb=.

2. Steel metal workaing on Mechanical or Hydrauwlic Fresses.

4. wpercrinaishing opegrations like lesppitg, honning, etke.

5, P ast.r movlding operaticons on 1njection moulding machines.

4., D v firging on Jpower hammer.

T 5.0t Welding machine.

8. D +ferent types of granding wheels, selechinn criteriz, standard

mark nr system <f grinding wheel, wheel balancing, truing and
dres.ing pperations.
P F oaraer.

THEW ¥: Tlheory ~concerned to ditferent machines, their capakilities,
sl Cat.ons  and limitations, tool holding, work holding devices
my. $nr  above jobs and demonstrations., is to be  taught in the
wo: ¥ hop only for every batch going to the workshop. Concept of

14
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aligntent and geometric tolerancing requiraed for
tacght in the class room,

iy HMarketable uwtility ifitems z=hould he selectod
manuta tured &s per 1% codes. e.g. Muts, Boltes,
nonzeles, ke,

1:) =Zetting of turret/capstan for as=igned jobhs
Uidividual ztudents,

wniy Freparstion nf CMNC programs for Sob on COHNC
dun= by group of =tudents for their job.

Aed BAC maintenance should be done practicalliy i.e.

regarding  vwariows comporents of both cateqoriecssy
mirchainical .

Job no.l is o

antd 1t shoold
Fushes, pin=,

showld bhe done

mafhifde show! o

glectronice

be

e
ass

try

brie

demonstration

and

f. Detzraiation of cutting speeds, feeds, machining time and other
paranekters reguired for above job such as cost estimation stc.

=healad be tompared with market rates.

-

Fe Tmer jab con plannee shouls be pirepared invol
bra bt gz,

=18
lim.ts:— i- CNC lathe & millimg — +/-0.05Smm
1.- Eapstan & Turret lathe — +/—0,O0Smm
i3— Flamner — +/~ Q.35 mm

Che camdidates are required to Finish the iobe to the

ard

i1 i}

ving atl students

(1 hr?

Motice - ral will be based on the preseribed Lermwirl presentod

the foirm of eertitied journal .

- —————— —_— — . e o

follaowing

in



~Jeymx
Turen macinAry ( Paper-TT)

T.E. (MECH )

Yo o . . .
@c ing Scheme o Eramination scheme:

Lo bures 4 Mrs/fuesel FPaper = 100 marks
Frictrosls: 2 tirs/aeex Termwsrk t 285 marks
Oral = 25 marks

Faper duration ¢ 5 h-s

NI - 1., (? hrs)

Htgam  Turbines: Typee af turbines, constructicnal details,
'mmL1§E turkine, compounding of turbine, velocity diagrams, outpot,
gtf. ciency, logses in  turbines, reaction turbine, velscity
Siacrams, degres of resction, constructional features of blades.

ALverring of turbines, application of turbonss, types of szals,
# 4 paci ing to reduce leakage. losses in turbines.

fReraghtage: 20 mar =)

UMET - 2. 1% hral

Ga= Turbine: Theory and fundamnetals of gas turbines,
oo ifciples, classification, Joule's cycies, assumptions for sumple
gris  turbines, cycle anslysis, work ratio, concepr of maximum and-<
-t mum pressure ratio, actual cycle, effect of cperating varisbles
or ihernxl efficieny regengration, wntercocling, reheating, their
eifects on  performance, closed cycle and semiclosed oycles gas
hhrtine plant, applicatione of gas turbines.

{MWeightage: Z0C mar :s7

UNIT - 3. (? hrs}

Tet propulsion and Rotary compressars: Introduction, theorys of
1=t propulsion, tvpes of JBt engines, snergy flow  through jet
B Nes, thrust, thrust power, and propulzsive effaicrency, turbo
jet, turba prop, turbo fan engines, pulse jet and ram jet eng.nes,
per+ ormance tharacteristics of these engines, thrust sugmantatbion,
apntication 0f 12t tanines, Concept of rocket propulsian.

RNT{RY LoverESSORS:
Conrmepts of rotary Compressors, reob blowse ang vane type

L] FESSOFS , centrifugal compressors,  velooczty giagram and
e o ess.om for wort done, introdustion to terms like =lip  fa.tor,
—ciak ¢ Lhipu¥d factor,

P -

{Weightage: Z0 mar:s) -
UNIT = 42 (7 hrs)
Aydraul 1o turbines
Cao lee momentum principle, fixed and moving flat plate and carved
rznEs, series of plates & vares, wvelooity triangles and thilr
at.a’ysie, wWork dorne. efficiency etc. classxfication of hydraulzc
tirt ines., Heads & various efficiencies, lopulse  turbine:  Msin
tomionents  and constructional features of pslton wheel, wvelacity
diex rams & wWork done, candition for max. hyd. efficiency, number of
Y, ets, jets, Nor dimensiconsl parametzrs (speed ratio, jet ratio)
{Weightage: 20 mar s}

14
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UNIT - 5 {2 hrsl

Hyde aalis turipines

Rect on  turbine, main components & ropstructional features, types

of roetion turbine {Francis. kaplan), draft tuhse types, pfficiency,

cavi .ation, govering mechtanisms for pelton wheel, Francis, kaplarn

turt snes, Types of characteristic curves, unit guaptlties,

egle .ftion ef furbine romsidering varios factors.specific Speed,

fpli ation of similarity as applied to turhines, scale esffect.
{Weightage: 20 marks:}

LIST OF PRACTICALG:

% M.nimua B experiments to be perfarmed out wf which there sbould

=

be m.omimam S trial edperiments.

% ady nf steam bturbine power plant.
4 _udy f steam turbine systems
P Methods of compounding
1} Methoos of governing
-1 Losses in steam turbine
1" Lahrication svstem.
T 1al n steam turbine
S udy of gas burbines.
S5_udy mf hydraulic turbanes.
T-ial on peltaon wheel.
T-12al o francis turbine.
T-ial on kaplan turbine.
T-ial ar gas turbine plant.
Trial on centrifugalsanial flow air COomprBSSOrF .

= W e A

o

Note; Orat will be hased on the prescribed termwork  presentec in
ths ‘orm of certified journal.

Feco nmendeed Books:—

i.'fA course in thermodynamics and heat engines’ by Domkundwar .
. " Thermnal Engg’ by P L Ballaney.

. “Thermal Engg’ by R K Rajput.

. " Tluid mechanics and Hydraulic M/c by Dr. R.t.Bansal

. Hrdrauwlic msc by Dr. Jagdish Lal.

&, Meorauliz & flund msfe by Dr Modi seth.

7. R .yadav: SBteam & Gas turbine, Central Publications, Atlahbac.

8. J.K.Jainsz Gae Turbine Theory & Jet poplsian, Eranns
Fubl .cations, New Delhi.

. Cshen, Roger: Bas Turbine Ttheory , Longman Fublicatians.

10. Anantswami: Fundamentals of Hydraulic machinery, United Book
Cour yoration, Fooha.

i1. Turbn Machinery by Rahya kEhan.

& id k2
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MANUFACTURING TECHNDLOBY L Paper —IT-)
T.E. (MECH »

. chlae Scheme Examination schems:
Ler tur=s : dhrs/week Faper : 1060 marks
Faper duration = 3 hrs

UME — T:~ {8 nhres)

1.1 Thetey of Metal Duttings - Introduction, Mechanics of chap
ford stier, Hingle point cutting tool Geamatry, Designatiocn of
t:t ing 1aol, Method of Machining, Typ=zs of Chips, Determanation of
-t dding tool, Metrod uf machining, Types of chips, Determinatin of
Sh2e r  angle & chip thickness, Foree analysis— Merchart ci1-cle,
€. "ing torce dynamameters,

Jrermonetion of cortting epeeds & feeds, depth of cut & effect o+f
brese e cutting forces, cutting time, powar, choice of mazhine
Loarle | ooptimization of cutting processes, Tool wear & toml -1 fi,
EL o widlv = or metal cotting, Machirabzlity, Cutting teal makte-i1z21,
Teol nomenculture, Design of tutting tools(ro problems?). Types of
¢ Ming t*ools - Siogle point,. Multipo.rnt- mriling cutter, bBraach,
ur-tls, -ramers, furm tools.

1.7 Ecehomics of tooling:- MAchine tool replacement. FReturn  on
in-estment, Mathematical analysis for econemic equipment egquipment
seie ~tirn, Ecronoamacs of small  tood selection, Small tool
replacement, Breav even analvysis, Econaowics lot zize, Mimimam cost
annl rsze, Differesnne between economic batoch guantity & Break  even
yuarbity . Qther relationz for Economic batch guantity,problems.
(Weightage:s 20 marls)

UNET - JXI:— (9 hrg)
2.7 Tapstan & Turret :- Introduction, Difference  between Endine,
Capi=ran E Turret tathe, Indexing mechanisms, Ear feeding

ME anleEm=, Work holding devices, Yool hoelding devices. Toogl
La.net, Avtomates- forming & single spindle & multl spaadle,
S.0 dear Manufacturingi- Bear cutting process forming & generataion,
pear cuttong o malling, hobbaing, shaping, Sear finlshing processes
- -ivsvany, lapping & grinding construction & working wf mechanics.
2.7 Thread manufacturing:— Thread cutting - internal & external,
Cth.-s's, dies, threac mi1lling, rolling, lapping & grinding.
{Weightage: 20 marts!

LNIT - IIl:- {% hrs!?
T.i. Mach maing Processes:- Intreduction to single point  machirning—
Luen ng, boring, facing, forming, shaping & planing. Moltiroint

ms Tonahyg, Drilling, Milling, Brosching.
T.O. Jd1yge & firtures:— Introductions, DPefinitions % concepts,
Arira tagzs, Elements of j:08 & Ffixturesas, Degree of fresdom,
Frn iple of logaticn, Lovating devices. Ejectars Clamplng tevices,
Ty e of Li1gs & frxtures.(introductory’

{Weightage: 20 marks?

IRE]

v {



1.

UNIT — Iye- ; (2 thrsl _ )
4.'. Fress tools :— Types of presses, Fundamentals aof die cutting

ot ratiom, Cutting action  in purck & die ocperations, Die
clearance,Types of die Construction. ) .

4.1 . Die Design Fundamentals:-— Blanlting & piercing dmg dES%gn;
Lonpound  die design, Bending die, Forming dies, Drawing dl?i,
Frigreseive dies, Strip lsyout determination of blank size, Drawing

foar e,
tWeightage: 20 marks)

UNIT - vi- (? hros)
Z.1. Findishing % Surface trestment processes:— Brimding, Hobbling,
Larping, Buffing, Prlishing, Hobhing trols, Lapping Materials,
Ahirasive, Buffing L7 Folishing wheels Electroplating,
Zlectrolessplatinig, Plasma cesting, Phosphating, Balvanizing wetal,
BT Aaving, Ariodizing, Shot Feering.
5.2, Mon Conventicnal machining Processes:— Intreduction, E”,EFHs
EDM. EEM, LEM, PAM, AJM, WiM, IBM, Ultrasonic machining, Explosive
forning, Hot machining,

\ TWeightage: 20 marks)

ASS IGNMENTS : - B
1. Jig design for drilling operation for given component.

2. Tiwture design for milling operatiorn for given component.

S. RAlanking/ Funiching Die design for given components.

4. Tool layout for turret or vapstan lathe for a ichb.

. Assignment on urit 2 & 5.

Rec< ommended Books:- .

1. % Bhattacharya, metal cutting theory & practices - Central Book
Fubtiishers, Indig.

Z. *.C.sharma, Froduction Enginsering.

3« Haira Chaudbari s Bose - Werkshop Technblogy WYol-I1: Asia
Put.ishing House.

4., 4.8.BHawa Workshop Technnlagy Val-II, TataMcBraw Hill.

. iohn A, Jchey, Introductiom to mafpufaiituring processes,  MoGraw—
Hil. Internatiorsl Editions.

O, Imerican Bociety of topl & marufacturing Enginners, Fundamerntals
of woal design , Frentica Hall pf India Fvt L te,

7. Donsldson, teol design, Tata McGraw Hill

8. F.C.Fandey, H.5.8ahu, Modern machining FProcesses, TataMcBraow
Hil .

7. O.F.Khanna, M.Lal - & text Book Producticon Technology, Yol 1 &
IT, Dhanpat Rai & Sons,
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DYNAMICS OF MACHINERY - 11 CPa_pgx;rIrl':)

T.E. (MECH}
Teacking % heme Examination scheme:
Lec ures 1 dhrs/week Faper : 100 mariks
Prat ticalss Zhra/vaek Termwork 23 marke
Dral RS marus

raper duration @ 3 hrs

UNET - I~ {% hrs)
BRRAKES AND DYMAMOMETER: -
i, IRAKES:i—a) Different types of brakes b} Force analysis of

brave =, @ ternal and internal expsnding shoe brakes, Block brakeg,
Eard brakes, Biock & band brakes o) Preaking torgque.

2. DYNAMOMETERS : - a) Differsnt Lypes of ahsorbtion and
tredit M1 0N type dynamometer py Eddy current dynamomater
cons Fweenion and  warking principle, ¢! Torque measurement o I

Flirat coupling.

UNIT — IT:- {10 hrs?

FOME MUK & FLYWHEEL: -

1. OVERNDR: - 21Types of Qovarnorss viatts, Porter, Frosll,
Harti 11, Spring controlled, Inertia centroliled, B) Sensitivengss
=t gQovErnor, cC} Hurting, Yschronasm, Geability d) Effect o f
guve rer . B} Power of governor, controlling force.

2.  FLY¥YWHEEL 11— &} Turning moment diasgramg, L alemberis principle
By { Juctuation of energy and spped, ¢} Equivalent ocffset 1nerktia

foree. d) Piston effort, crank effort el Determination of flywheel
w1ren for different Lypes of engine and machine.
tWeightage: Z2¢ marks!

LNIT — IILl:=- (10 hre)

¢ INENIETI S DF CAM & GYRDSCOPE

Bt Looms .

as ypes o0f cam b) Types of follower ) Dafinitions o) Follower
disp acement programming ) Motich of follower, analysis of motion
£ eternination of Cam profile for given follower motion o}
Anal s1s  wf cam with cepec: fied counters-circular Aarc Cam, tangent
ca , HY Tygloidal cam, polydyrnie Cam, £inematics equivalent of cam.

By G wgs.upe: Angular wvelocity and acceleration, gyroscoplc couple,
oy copl mffect an neval ahips, stapility of & WO wheel vehicle.
(Weightage: 20 marks)

UNIT — IV:- (10 hrs)

SRR . AND BEAR TRAIN

av opar fiear: Terminology of gearing, Comjugate ascticon. Involute
and oycioidal prafile, Peth of contact, arc of contact, contact
(-3 B mterference, underetting, methods to avoid Lhe
e Ciatt.ng  and  anterfereance, rack =hift, effect of center
gist roe wariation, friction between gear tooth.

B! Ioteryal gears

ry 4pli.al gears: forque transmitted by helical ge=rs &0 parallel
shot =, Turmal ano transverse module.
it parat gEarsi Spiral angle, shaft asngle, efficiency pf splral

EAr .

r—_



£y MWeora and  worm gear terminoledy, geanstrical relationship.
apirl (wazion and toothk forces, torgue Leanamittied.

£ fypias 0% gear  trains, velooity ratio, tooth load, torgue
tramsti cted, holding torgue. )
iWeightage: 20 marks)

UNIT -~ - P10 s

Eed ABWEING

) Balancimg pDf rotstiong masses in ene and several planes

BY iialamcing of reciprocating masses in single and multicylinder

erngine, inei:ned, radial and vee types. .

c} VPrinary and secondary balancing analysin, d} Concept of direct

arcl ceverse cranks ) .

=} Ralancing nf locomotive engines and effect of partial balancing

1 Seat .c aud dynamic balancinmg machine, controlliing force.
{Weightage: 20 marhs]

Termwork =hail consist of any "NINE' experiments of the followimngs—

1. Stuily of variouws types of geRarboxes such  as industrial Qesr
brmums, syrehromash gear 90, Differential gwar boX.

7. o draw the conjugate profile for any geneval  shape tf  gEad
tooth,

3. o genirate gear  tooth profileand to sturdy the effect of
underrcu . timg and rackshift usig models.

4. To doternine torgue capacity of dynamometr using transducers.

5. Tu @ .udy spicyclic gear train and to measure torque transmitted
arnd loliing Lorijus

B, To dram tam profile for various types of fol lower motion.

7. T detertine the characteristic curve of & centrifugal goveErnor
£ to find ites gcoefficient ofinseneitiveness & ctabtility.

2. Veryicabion of principal of gyraoscopic couple.

. Sudy of any two gyrp controlled instruments.

19, g oiudy the dynamic balancing machine & to balance a rotor.

Oral
O cin wed wer based on the pr‘t‘{rEE’r"ihE'd fomi et por mmrbeep Svr Chiz e m
o f coertified zaonepal moiv.

Reconmended Booksi—
1. Theory i machines

Thomas % Beven

2. Theory o machines & mechanisms — Shigley

%. Theosvy o+ machines & mechanisme -~ F L Ballaney
4. TheEory & machines & mechanisms — Jsgdishlal
5. Theory 9f machites & mechanisms — 85 5 Ratan

& &

. Theory o machines mechanisms — Bhosh, Malick



mackIng DESIGN - 13 ( Papex XD

T.k. (MECH)

Teach ng suhema Examination scheme:
et ey @ AhreSweek Paper 1006 marke
Fra.t cals: Shrs/weehk Termwirk 2 28 markes
(Rrirsseeel for computer) Paper duration : 4 hrs
{ 2hre/vieek for drawing?
UNIT - T:- (12 hisl

ISP sND HELICAL BEARS
Fleass fication of gear drives and their Gelection criterisa’' s,
. ewv:s on o2f theory of gears, standard system of gear tooth.
Dz Oesr tooth load, humbar of teeth, face width, strength of
gea- teath, static bheam strength, ¢ Lewis equalion }y barth
#ruat Lh, dynamic  tooth loads, i{spotts equation}, wear strength
'Buc b ngham’s egaation), estimation of module on beam srrangth and
wear strangth, gear design for maximum power ., tYQpes of gear feeih
failu &5, gear materials and ¢onstructional datails of gear whesls,
methnles of gear lubraication.
Helic 11 Bear touth lopad., formative number of teeth  an helical
BN & fare width, strengeh of gear teeth, static beam strength,
lewa  equation, barth eguation, dynamic topth  lgads., ispLtte
=qut o ¢, wear strength (Buckingham s equation), extimation of
mudu]  an heam strength and wear strength, gear design for  maximam
(a0 LY} Lopues vt gear teeth fallures., Jggar materials and
vt ol tional detaile of gear wheels, rethods of gear lubrication.
{Weightage: 20 marks)

UNMIT - TI: (10 hirs?
BESMTL BND WORM BERFS
4y a1 bt  +tpoth bevel gears terminoloy and geametrical. relations
star:d +d dimensions and recommepdations of oworm gearing, force
araly is, mountings of bevel gearz and bearing reactions. Eeam
stren thoand wear etrength of bevel gesr teeth, dynamic tooth load,
“esiy. of straight  tooth bevel gears basert on  beam arid wear
strernth. Design of spiral bevel gears and hypoides gears and
ompa 15100 with straight with straight tooth bevel gears.
WRH GEANS: —Werm  antd  wnrm  gear technology and geomeirical
retat ons. Standard dimensiona snd recommedstinns of worm GQEaring,
Farce analvsis of warm drive. Fraction in worm gears, efficiency of
worm  ear Arives. Design criteria for worm drive. Etrength and wear
@t on Warm gears, thermal considerations in worm drive, types of
failu B 1D WOMM Jearing,worm and worm wheel material, method af
lubon atl s,
iWeightage: 20 marks!}

UNET - I¥L:- (10 hirs?

BEART I6S: -

at R llinyg contact bearings: Type of rolling contact  bearings,
stat and dynamic load capacities, Stribracks equatiaons.
gquiy lent bearing loads, load lite reiationship, bearing lafe,
lwad factor, selectinn of bGearings from mfg. catalogue. Hall and
tapwr ronlar BEAFINGS, Design for variable load and speed. Bearing
with prooability of survival ather than 90%. Lubricaticn and
mount rgs wf bearings, nil seals and packing.



e

nl

b) tlicirg Contact Bearingsi:— Basic modss of lubrication, wizzoasity
ard ite Aaecsurements gffect of temperature on visgosity, viscosity
imdex. Tyres of lubricating and additives, greases, selectios of
Iubricents, Bearing materizls.

Weightage: 20 marks?

UMIT —- IVi-— (10 hes?
PRE! GUFE VESEELS:-
Thick & thin cylinders, Failure criteria of vessels. Lame’'s
sausticrn, (lavarino’s & Birnic squations, ‘suto frettage & comoound
cylinders.
TYFES CF PFESSURE VESSELS:— Horizstal, vertical, classification of
prezsure  sessels  as per 163 2R25-194%9 and  typical categories of
welrs. Materials of constructionsl details. Stresses  indocmid an
precsure vessels,Design of pressure vessels as per I5: Z820 code B
ASHE  rcode, Shell and #nd closwres. Effect of openings and noiRlies
ir shells and cover arsa compensation method, gasketed joints,
types CFf wessel suppDris.

{Weightage: 20 maris)

UNIY — V- (7 hesd

Statistical in  Design, probability, Randem variables— csample 3
populaticn, Mermal distribution, Sampling distributlen, Contidence
intervsls, Fopulation combinstionsz, design & natural tolerance.
degigh for assembly,. Stalticstical snalysis of telerences.

ERGCNOMICS: & AESTHETID DESIGM:-

basic tves of product forms, designing  for appearances ShHape .
deaign  features, materials & finishes, color & tore, quality,
ergrronical  considerations—  relation between user, maching and
envirormental communication betwesn user & machine- centrpl
devicws, control layowt & shape of control- display signals, layout
of cisglay panel.

{Weightage: 20 marbs?

TERMWORE. : —

T feem  wWerk Shall consists of OME design project baeed  on the
ahove sylilabus. €ach design project consisting of  fwo imperial
size cheets— one invelving assembly drawing with a part list &nd
owverall dimensions ang the nther sheet  involving drawings  of
ingdividueal components. Manufacturing tolerances, surface fininsh
symkbkois and geomatric tolerances should be specified so as to make
ot & working drawing. & design repori giving all necessary details
of caleulations of the design nf components and assembly ehould be
subritted in & seporate file.

FIVE dewmign assignments of problems based on the topics of the
=vliabus out of which at least three shall be solved with the help
of computer. {i.e two problems should be solved in Visual © ++
langaage and sne in AutolisSF. )

B}
il



¥15 OFE OF PROQGRAMMING SHIWLD BE RESTRICTED TO FRACTICAL CLASS
I ] -

Rer mmeried RBooks -

i Mew sanical Engg. design by J.£E.S5hingley and C.R. Mischke - Stk
ed1 1on, Mograw Hill Publications,

d. Uesign of machine elements By HM.F. Spotts— Frentice hall
Fuo L=t en,.

S. Bachire desigr: Hall and Helowenko ~ Schaum series.

4 Fuihdamentals of machine design by FPhelan- MeGiraw Hiil
Fub atatans.

5. beeiyr of mac ane elements by ¥Y.B.Bhandari, Tata McGrawm Hill

o. F.T.G design data book.

e Fachure demigh - Maleev & har tman

1
L

t RIS 1RAET tode for unfired RrrEessure vessels,
?. lrocees eguspment design by M.V.Josni, McMilian Irdis Ltd.



=

METROLOGY & GUALITY CONTROL (Fapexé@

T.E. (MECH!

Temibing Seheme Examination schems:

Ler wraes 1 dhrssweel Faper : 125 mar ks

Fracticals: Zhrs/weehk Termuwork 25 marlks
Oral : 25 marks
Faper duyation : 5 hAres

A HETIL Oy 2 —

NI = TI7-— {7 hrsi

Ded . nitom meazurement, precision, ADCUYAacy sensltivity,

clausil-ficaiion of method of daecasurement.

LIMERAR MEASUREMENT:- Standards, line standards, end standarids,
Wawe length standards, classification of standards, pre-izian
e LA E M. precision frzssuUring instruments and their
chatacierisntics, slip gavwges.

STRAOIGBHTHNENS, FLATHNESE AND SOEHARENESS: - Surface plates, agles
plaigs, Mefmilochks, mezasuremsnt of straighthness, flatness tesking,
Gitjoe ref @58 festing, roundrness testing,. machine tool metrology.
MEASUREMERT BY LIGHT WAVE INTERFERENCE:— bHasic principle, soarces
ot light, optics]l flats, frige patterns and their interpretztion,
te=tine of flak, conver and concave and irregular surface, checking
i e lip caiges, calibration of optical $lail.
' {weightage: 20 marbksl

UMIT - II:z- {7 hrs)

Dol AND MANUFACTLIRING OF GALGES:-

Trhree curfeice generation, manufacture of slip gauges, principle of
Aalicnment, errors.

CLMPARETORS t— Cheracteristics, application, tvpes, construction amd
working of different mechanical, optical, electrical, preunatic
ComMEal-s tore,

ANGLE  MEASUREMEMT:— Sine hars, sine centprs, wuses of sine hars,
anle gauges, autocoliveter, angle dekker-constant devisation RFisin.
MEASUREMENT OF SURFACE FINISH:— Surface texture, dJefinitions,
terrinclogy and basic concept, methods of measuring surface finieh,
asslgrment  of  surface roughress as per 15, relaticnship between
Burface rougReess aod manufacturing procezsses,

{weightage: 20 hrs)

UNET - 17I:- (% hirs}

METRILOGY 07 SCREM THREADS: - Terminology, errore and their effucts
thread gzujes, measuremsnt of elgments of external  and int&rnai
thresds,
BEAR MEISURIMERNT ; — Cxlipers mEasurements, invoiute testing rollar
mEaEAFEﬁEﬂtE, toolmaker's microscope, profile projectors. ’ o
BTLUGY  3F  EABLRING MACHINES: - Uhiversal measuring machine, co-

?F?lTaFE M2asuring machine, paossible =ourfes of  errors in DM
electris inspection and MERSUming machines. ’

20



wETE T TREMDS e ENGE METROLGGY : Development in aptical
fEas rEmENLS, prec1s120n ingtrumpents pased oD 1&=EEF s pr o RES,
telenmtric 2 ySLRMS, pmomatric viewing of surface gefects, 1Mmage
shea -111@ Micrascop® for vertical gimensions.

{weighiage: 2¢) marks?

iy G IALTTY CONTROL.:— )

UNIT - IVs— (% hre?

1. O oaept of qualitly £ quality cantral, almments nf gquslity 5 1is
gt e Ar pUSE et up, prlicy and cbhjectivesa fa-ttors controlling

epant T 24 desaign and Cotifornsnce. bz larnce belweRn the cost 4
gu-lot s and value af gquality-
i Tntroduetian tre  tophkcs-— 28V defects, statistical pruCess

co Lol guality circles, Company wide guality management, totsl
gjuas bR coantrol, 180 000 and Equivalent Trdian ctandards.
= Tatal gqual:ty maragenent, vENDOr ifspection, process capability
. TS I qu=lity aotlit sysLEf, quality SESLmANCE differencsd pet.weer
o3 nalh and Cuoli by contool and guality asTirance-
imeightage: =) marks?

UMIT - Wi

ST T T T 1GAL DUALITY CoMTROL: =

Ba i wtatistirs, el modie standard geviation, data copiect ion,
bylat njf @ frequent ¥ distributiohy importance of statical methods
it gqual by control. Variables and attributes- Heaﬁurement
LT - S A=A ditferent types of control chartst  X,R.NPP ara &
b WE Machines process ﬁapahxlity analysis.

AL E PTAMC T GaMPL ITG:

S b g inspatt-or wis runderd % ipepectian, baszit concept o¥
sawp . 2Ny wnspechiuh, operating :haracterlstica cUrwES, conflaicting
imte e tE of consumer apd producEr . prudu;er's snd cansumer L L
al . LTFh aOorL. =ingle and double camplling plans, ctar dard
sanp -1 rables, vendor retliig-

t9 mrs!

{we1ghlage: 20 marks?

Tarm4ork: -

T Fie rermeor K shall consiats ot record of any rpn  Out o+ the
fo) ) wand EHpEFLﬁEﬂtE and assignmemts. Bral will be pases 20
reemarho

1. Jarermanatisn ref 1iﬁear!angular dimensicons of part
I ard nmnrpretlﬁinn measuring instrument.

P eyt b el measurmment using a S1N& hal sutocpllims

LsEi1nNg

TOr sngle

S it Lethe
T 1ai hinae tool x1ignment tpsts OO an machine tpol  l1ike g ,
G 1 .2009 Miiling- _ N
G . ﬁeagurement of gEav parameters (1Y pea’ rooth thicknass {1ii?
cons ant -heord fi. Al piteh circle diameter .

a. S arfacs $imish meaaurement.

£1a H.aﬂurement af sutface flatnws . . _
= §ogroiog ON design of 1imit @auges LE1ng Taylor S prxnczple&,

g, 5 uwdy and meaﬁurment of ﬂarameterﬁ wsing ro0l maker? mlcraacupe.
=2 ﬁqﬁ.uﬂment on and iy (g% wrth the uss of compuier®
1

0. \Ehiﬁﬁmﬁﬂt an wr R



¢

11. MEasuremonte by wu=ing mechanical, glectrical  and FReEumatic

S dAiratbixrg.,

L= . Mz asurement of  screw Farameters using floating carriage

Jic -oume ter.,
Hexbozra® Unly for Practicals

Hecommended Books: -
-« B Jaing Engg Metrology: Kharmna Publishers.

T

v Handbook of industrial metralogy; ASTME; Prentice Hall Fub.
Taoo M lJurar; Handbook of quality contral, McBraw Hill Pub.

‘. MoMahisjamg Statistical Ouality Control:

S bC laimy TOM % XSO PO00; Khanna Publishers,

£. 1 € Cupta; & texthook of Engg Mebtrology;: Khanmas Fublishe.-s.
'

~ F L Cupta; Engyg Precicion Metrology: Khanna Publishers.

hote:
Cral will be bazed on the preecibed termuork presented in the
cf cerifisd jourmnal. T

A

L
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Term-11 CRupervl
Practical Training/ Special Study/Minor Project

{{Jomumon with T (Electronics, Industrial Flectronics, Electromic and
T Jecommunication Engineering & Computer Engg., Electrical Engg.,
T nghraumertetteh Mech, & Production Engg.}

Framination scheme :
Tearmwork : 25 marks

Every student need to complete following requirements for termwork
of Practical Training/Special Study/ Minor Project.

Practical training in any industry for & perlod of mintmum two weeks
am  submit tralning report certified by personnel manager or works manager or any
othar higher authority of that fndustry.

OR
Special study en a recent topic from reported literature and submit a report
on &
OR
One mini theoriticat ar fabrication project and submiit a report on i
OR

Atlend a course of Entrepreneurship Development course conduicted by
col ege and  submit a report on it

¢ TE: -

L Practical training s to be undergone in Summer Vacation after S.E. and / or in
Winter Vacation after firat term of T.E.

2, Report should be typed on Ad size paper and three copies paper bounded are
to be prepared, one copy is for the candidate, one for the Ihrary and one for
the teacher concerned.

L DL L L

L s iy o]
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