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EME OF INSTRUCTIONS AND EXAMINATION (R-20
. ~2007
50 UNIVERSITY OF MUMBA|

No. of periods of 1Hour Diuesitig
subjects Lecture Practical Tutorig| of ”:‘:;ks

-lcal O .
Paperin p,  Work ral Tot:

Hours aper
4 - 1 3
ied 100 25

:\;fhemancs-lll , - 125

ongth©f 3+2(PE) 100 5 25 25 1
- aterials ; - _ 75
| \pehine “3PE 100 50 o5 - 175
" prawing 4 |
| productlor; ) 3 100 25 ~ 125

procesS =1

mermodynamics 4 - 1 3 100 25 25 150
[ oesentation and 2 2 - - -- 50 -

communication -

Techniques $
t Machine-shop - 3 - - - 50 -

Practice - | o
AL 21 12 2 -- 500 250 50 50 850

r'Sijects are Common with Mechanical Engineering.
Blommon with all branches.

%)- Practs
ractical Examination
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E
E. (AUTOMOB"’E
¢ SEMESTER’
AR S Durati
YE No. of periods of 1H0TUft 1 of on ;\‘Aafks
- 5‘?5 UO
Subred Lecture practical Theory heory term Py
Paper in Pap WOrL ey,
No Hours ;
3 1
‘\—\ﬁhe\, 4 - "
\’qoheﬂathS'
Y - 3 100
- Theory of 4 2 =
Mac.hmeS-l -
2 Thermal 4 2 ’ 100 =
Engineernng
¢ Production 4 2 - 3 100 25
Process - Il
5 Material 3 2 B 3 100 25
Technology
8 Industrial 4 2 i 3 100 25
Electronics
7 Machine- - 2 6(PE) -- 25 3
shop
Practice - ||
TOTAL
23 12 -- - 600 150 30

All Subjects are Common with Mechanical Engineering.

(PE) - Practical Examination
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S
JATHEMATICS Il - : emester.
PL'.E.P-—:aa‘ofeo. ‘Lecture

Hrs.
08

03

1

07

4
Practical R
Tutorial 1
"" o o Hourg
- Theory Examination 3 Marks
‘Practical . 100
¥ ,Oral Examination - -
=TT Term Work - -
T T OTAL 25
_/_’_——*“—" o - 125
q tails . .
o :og "4. complex Variables
WUIG '
o 1.1 Functions of Complex variable
3 1.2 Continuity (only statement) ang derivability
] 1.3 Analytic Function. Necessary conditions for the function to be
4 analytic
(statement of sufficient condition)
: 1.4 Cauchy Riemann equations in polar coordinates
B! !
5 i A .
i 1.5 Harmonic function and orthogonal trajectories
’ 1.6 Milne-Thomson metHod to fing analytic Function (z)=y-y for
given u,
i V, U+V, U-v
Edule 2. Mappmg
[}
2.1 Conformal mapping
2.2 Standard transformations and Bilinear transformation
%'V;du!e 2.3 Fixed points and cross ratio
L 3. Complex Integration
3.1 Regions angd Paths in the Z-plane
:é 32 Line integral of 3 function of complex variable
33 Cauchy's integral theorem
E‘
34 .
3 Cauchy's rntegral formula and deduction (without proof;
; 35 .
: Taylor's and Laurent's development (without proof)
36 Si
i i .
eVa,Uat?gn“'a”“eS. Poles. residue at isolated singularity and its
g R
. a esidue Theoram
ace S Transformg
Unctig
7 of bounded variation (statement only)
k\\ L pla
N C :
e &'s transforms-of 1., e* sin(at), cos (at), sinh (at), cosh (at)
\\\.-.N .
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- ) xpressions (without proof) fo
-- 7743 Linearity property. €XP ) for Le™ ),

¢ .
. s n

L (et L 01 L L{‘S {w)du} - UTn(f ()}

J

o ; i it step function, Di
¢ functions. Heaviside uni , Dirac.
4.4 pgnodl 4 their Laplace transforms (statement only) delta

olace Transforms

Module 07
05 ‘ 1 Linearity property evaluation of inverse Laplace Transformg
. in
| , 9
' theorems and py partial fraction method
5.2 Convolution Theorem (without proof) and Heaviside developmen,
’ n
53 Apphcation to solve nitial and boundary valve prcblems involving
ordinary differential equations wit~ one dependent vanable
Module 6. Matrices ‘2
06

6.1 Types of Matrices.

6.2 Adjoint of a matrix, Inverse of a matrix. Orthogonal and Unitary
Matrices.

6.3 Elementary transformations. rank of a matrix.

6.4 Reduction to a rormal form.

6.5 System of homogeneous and non homogeneous equations, their
Consistency and solution.

6.6 Brief revision of vectors over real field . Inner product. Norm.
Linear dependence and independence. Grthogonatity Gf matrx

6.7 Characteristic polynomial. values and vectors of square matrix

6.8 Characteristic polynomtal, Cayley Hamtiton Theore™ {without

A_pvroqf) Functions of square matrix

Theory Examination:

1. Questi .

! Question paper will comprise of total seven quesiion each cf 20 1ar<s
- Qu ; B

; Question one will be compulsory and based on maximum part of s/ 20uS

- Remaining questions wi 5 arti3!
s will be mix eg Q 2 has p
from module 3 then ed in nature (for example SuppPOs

ant i
part (b) will be from any module other than module 3)

4. Only five question need te be solved

In question
a i < of
respective |:Ct‘:jefr ";elghtage of each module will be proportional t numbe? ?
€ hours as mentioned in the syllabus.

Term Work:

The diSlfib i ’
ution of ma
t f d for tern work shall be as follows

¥5
* Tutorial work (O 10 mar
ne assj ms)
. Zest (at least one) Y_S,Slgnme”‘ on each module containing 0'5 proo'e
ttendance (Tutorial & theory): ‘OO' Nr;dar:(ks"
e 5 5

Pl
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JOTAL: weessmsrsssesssisitiniii L 25 Marks.

Wejﬁ
Matrices Vasistha
A Text Book of Applied Mathematics : P. N. & J. N. Wartikar

_Higher Engineering Mathematics : B. S. Grewa|
_Advance Engineering Mathematics : E. Kreyszig
complex variables : R. V. Churchil

: Laplace Tranforms : Schaum series

DA LS I

-
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il Autom

~Mecha

____=6TRENG
ST riod of 60

<JBJECT: >
sue) week‘lPe

Tempera

Module
02

and bending M

rate of 103

Module STREESES [
03 Flexural formu

distribution , Section MO
ed beams, Principle axes,

strength , Flitch
Direct and ben

wind pressure.

SHEAR STRESSE
sethons used common
TORSION: Torsion
04 transmitting power.

Module

PRINCIPLE STRESSES: Genc:aleq
anes and principal stresses.

principal pl

using Mohr's circle, m
Combined Bending an

torque.

Module

05
types of loadings

THIN CYLINDRICAL A
Cylinders and spheres du

ress-Elastic limit, '
i dulus, yie

es
SHEAR FORCE AND BENDING M
oment diagrams

peams with internal fringe€s
ding, shear force an

N BEAMS:-
|a for stra

ding stress¢

DEFl}.ECTION OF BEAMS: Deflection of ¢
hanging beams using double integration an

lhemispherical ends.

S IN BEAMS :

of circular shaits —
Shafts in series and parallel.

obile) Se"‘eSter
~

~ IALS.

Lecturé
'Practical
Tutorial -

Hours Marks
" Theory 3 o
‘practical 2 ’
Oral Examination - g
‘Term work - ”

175

iTOTAL -

Examination

tress strain, tensile and compressiy Hrs,
w, Poisson's ratio.modulus ; 08
idity, bulk mO d stress. ultimate stress, f3

. tween elastic constants, volumém Clor of
formation of tapering membcer
posite sectiohss'

- Deﬁnition. S
. it Hooke's 12

i axial loading. de
f varying sections, com

OMENT IN BEAMS: Axial force, shear f
atically determinate beams including e o

for st
of loading. relationship between

for different types
d bending moment.

Theory of pure bending. Assumptions,

s, moment 91‘ resistance, bending stress "
sections, bcams of’ unil"o;m :
Principle moment of incrtia.
Chimneys subjected to

ight beam
duli for ditferent

s, Core of section.

Distribution of shear stress across plane
| purposes. shear connectors

ly for structura
solid and hollow. stresses In shaft when {

uations for transformation of stress.
maximum shear stress, determination
& max. shear stress theory of failure

aximum principal
Bending moment and equivalent

d Torsion, Equivalent

antilevers. simply supported and over 03

d Macaulay's methods for different

ND SP.HERICAL SHELLS: Stress and strain in thin
g to internal pressure, Cylindrical shell with

olumn, 08

Module COLU
06 Euler,s"gi r::la eSTRUTS: Buckling load, Types of end conditions for ¢
ory and its Limitations . Ranakin Gordon Formula

STRAIN ENERGY

member due to gra&'z:ﬁmence‘ proof Resilience. Strain energy stored ! the
strain energy stored dueyzapphed load. sudcenly applied load. impact 1029
(due to Torsion. 0 shear Strain energy due to bending. Stra!” ene’dy

List of Experiments:

l. Tensi
: on test on mil
d steel b
ar (stress- strain behavior, modulus determination’

5
2. Test on tor-steel

.
) S|eSf on CaS( Iron (lIaIISVGI Se eHSlOlI
. l
0
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( Id steel parfcast iron bar
m

ol ’ hardnes‘; ;esy test
o : testfcea (central poir‘\l load) .
{ ﬂdnﬂP’ ton bn team (two point load) (Plotting of |gaq deect
est 0 E for experiment no. 9&10) eclion Curve g

wil comprise of total seven question, each
r

on P3P~ need to be solved.
,av“; " es‘:',‘i":‘be compulsory ard based on maximum pary of ¢ ]
Lol yestions will be mixed in nalure (for example supposetj aObus
LW aing qe 3 then part (b) will be from any module other th 2
Hion ™  weight age of each module will be pro
e hours as mentioned in the syllabys.

ol 20 Marks

has
an module 3y "o ()

orti

fiof Portional to numpey of
ves ectur

5‘|n0 ctive le

oral Examination:

‘ amination will be based on one experiment perform

doral X . ed from the Jist
W:;‘given in the syllabus and the oral will based on the same experiment, o
e
‘w
; ini 7 experiments, assi :
Il consist of minimum 07 » @ssignments and writte
xem"?‘kst;a ks for term work shall be as follows: ftest The
ﬂmulloﬂo m
, Laboratory work (experiments/assignments). ..._........ (10) Marks.
.Tesg(atleastone); cerrrrreeneen e, (10) Markss.
, Atendance (practical & theory). ... (05) Marks.
TOTAL: covvreesrenersonasnennessimenistucsesnsnnnnennnennireescnnnn. (25) Marks.
Tot Books:
 llechanics of Materials EP Popov, Prentice Ha!!l of Indie
| [ Theory of Elastic Stability Timoshenko & Gere, Tata Mcgraw Hill
1 Egneering Mechanics Timoshenko & Young, Tata McGraw Hill
,-" .
| Veshanics of Structures SB Junnakar, Charotar Publishers
’531(3 . .
| ol Materials W.A. Nash  Schaurn's cutline series, Tala McGraw Hill
gty
anics of : .
2 Materials James Gere-Thompson Learning
MEcha i
- S of Mater:
Aerials Ferdinand P Beer, © Russell Johnson. Jr John

Dewolf McGraw Hill International

MMaterialg
ke S. Ramamarutham
Qh OfMalenaI } )
0 o¢ 3H Ryder MACMILLA
) Maleria|S
"Wh o R. Subramaniam OXFORD

werals i Univrsity Press
ey A Practica Approach (Volume-l) D S. Prakash Rao .
f

M Mo
eriglg Riley Wiley India
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Semestg,. "

v ob“O)
_ —fechanica!! Av
Guass SEMC
. iNE DRAW NG 3
<ITBJE ACH! Lecture
UBJEC  1pencd , 5
periods Pe’ wee practical ~
min Tutenal Houre e
i 4
N n 10
Theory gxaminatio ; 250
Eraluation gystem practical ,
Oral Exammanon
Term Work 50 |
Detai T e i Hr
Is — TP and Interpretation of solids- S,
Sr. No. .P_G,‘EL.,._,/ 1o action of surfaces ,
Module |solid Geometry: I"*" .;nndef with Prism cylinder or cone both solids in simpje 09
01 Intersection of prls;“~ A ews and aux. brojections of simple maching

[position only, Prim
fpants

1 elements such as bolt
‘ _ ..o hand sketches of MIC , S, Nuts,
'Machine Elemer:f'_-w ~oles, Conventional representation of assembly of
\washers. stucriti. ir; P aland sectional Convemlonal representation of
.Threféj;‘; g?r;r 8 aé,_._: sarts in external and sectional Views.
A id Assomb, Drawing: Introduction to unit assembly drawing steps
Modi(e ?\?/;\I/l:daln preparnz .sembly drawing from details and vice versa
02 ! i
, _ i of Clapper block, Single tooi
ation of deta = assembly drawings , post,
E;fr?:r& ;\Ailhng tal =« Cotter, knuckle joint, Keys and coupling: Keys-sunk,
parallel, woodruff. <= € feather etc.
Coupling - simple. ™ Flanged, protected flange coupling. Oldham’s coupling,
universal Coupling
of Bearings- simple, solid, 03

’ :Prebaration of Deta’

& Assembly Drawings
sentation of ball and

Module

03 bushes, pedestal, oo tep, IS conventional repre
bearings.

Module P_r-ebaravt»ibn'of Dets. : & Assembly Drawings of Pulleys-flat peit, VV-belt, rope 08

04 ‘belts fast and loos= = '€YyS. Pipe joints: flanged joints- spigot and gland and
istuffing box, expans joint

‘Module :Preparation of deta:. - & assembly urawings of Valves- Air cock, Blow off 08

05 «cock, Steam stop V3 -, gates valve, globe valve, non-return valve, |.C Engine
‘parts: piston, connc:” g rod, cross head and crankshaft.

gnsodule Preparation of deta. & assembly drawings of Jigs and fixtures. 06

Limits fits and tolar
types of fit in deta .

ces dimensioning with tolerances indicating various
1 assembly drawings

Theory Examination:

1. Question paper . nprise of total seven questions, each of 20 Marks

2. Only five questicn: 1 to oe solved.

3. Question Wil
one wi': - >mpulsory and based on maximum part of syllabus
4. Remaining ques:

Al i i
bl ill be mixed in nature (for example supposed Q 2 has part (a)

(b) will be from any module other than moduie 3)

5. In question papar ..

ihtage of i
respective leclure » ge of each module will be proportional to number of

s mentioned in the syllabus.

Practical Examination:

Practical examination will be i
tion will be 015ed on
v part B of the T
' erm work
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' otk imperial drawin
3 I}WM pers of half imp g sheets

4o

otd! e minimum 3 problems
0

Y
on _

(5  details to assembly of any two topics from Module 2
0

eetS

Jetails 10 assembly of any two topics from Module 3
on

E 4ssembly to details of any unit topics from Module 4
on

n details t0 assembly of any two topics from Module 5
5 0

detail- assémbly of Module 6 with fits and tolerances
o t
 5hee

5 practicals in AUTOCAD
ute raided drawing and designing of Assembly, joints, Gears, spring, shaft, pipe

CorP " Bearings Jigs and fixtures, 1.C. engine parts. pulleys and belts, Limits, fits and
tlmn:n’ces Rivets ,Preparation of 2-D drawings for machine components (bolts. nuts.

rances o n Nt . . . :
ol :e coupling, connecting rod. ) - 3-D modeling - solid, surtace, wire frame using
ang 1 ) M s -~ .
flr Jjard CAD packages , creation of 2-D drawings from 3-D models using CAD
sla , ; : o . Hadie !
. kages different views. sections, isometric view and dimensioning them -
ac * . gl . o e ] ' A
garamctric modeling. creating standard machine parts, connceting rod. flange

couphing.-

vinimum Four Print out of problems solved in the practical class to be attached in the
Term work ( module 2 to &)

The distribution of marks for term work shall be as follcws:

. Journal containing of drawing sheets .......... (20) Marks.

o Test(atleastone): ..o (20) Marks.

« Attendance (practical & theory): ................. (10) Marks.
TOT AL ririinieeeiaeeasaereancanrassassasassansnnneassces (50) Marks.

Reference Books:

i.  Machine Drawing By N. D. Bhatt
ii. A text book of Machine Drawing By Lakshminarayan & M. L. Mathur. (Jain
brother,Delhi).
lii. Machine Drawing By Kamat & Rao
iv. Machine Drawing By M. B. Shah
v. A Text book of Machine drawing By R B. Gupta (Satya Prakasham Tech
publication )

Vi. Machine drawing By K..Narayana. P Kannaiah, K Venkata Reddy

Vil. Machine drawing with AutoCAD—Gautam Pohit and Gautam Ghosh (Pearson

_ Education) _
Vill. Machine drawing By Ajeet Singh (Tata McGraw Hill)
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Mecham""‘" Y i 10bi|0)

g _ Semestur-1)|
i ~5RODUCTION "ROCESS - |
,/UB/_]EU r ook 1Period of ‘Lecture 4
> ods per : Practical R
min: Tutorial ~
Hours Marks
'/T.- 'Sysiem Theory Examination 3 100
guaato” Practical . )
V Oral Examination - .
Term Work - 25
a——— TOTAL 2o
//
petail® f Manufacturing Process, F s,
' acsification of Manuia f -ess, errpus and non-ferroys metal
'C::is;s:l]loys used in engineering, their properties and uses, alsand 12
l
panufacturing of pig iron, cast iron , wrought iron ang steels.
remelting furnaces: sucri as C_upo.lg, pit-furnace oil fired, gas and electric
furnaces. their size, capacity, suitability, censtruction and working.
pattern making and Foundry: Materials uysed for pattern making, Types of
pattern, Pattern allowances, core box, core prints and cores.
Moulding Methods: Hand and Machine muulding teci'miques
principle of gating. principle of risering, solidification of casting, Defects of
casting and inspection of casting.
Lathes: type of lathes, their construction and working. operation of lathes, 06
screw cutting on C lathe, attachments and accessories used on lathe type of
{ools, cutting speed, feed: depth of cut and machining tme Capstan and turret
lathes, tcoling for simple jobs.

'Elementary treatment of modern lathe such as single spincle and multi-spindle
Automats. NC and CNC machines, machining centers

Milling Machines: types of machines, horizontal, universal, vertical, Cutters

06
and their applications, Operation on milling machines. Use of dwiding head and
circular table. Direct, simple, compound, differential and angular indexing and
helical milling operation. Table feed in miling. Work holding devices
Driiling Machines: Types of machines, Types of drillings. nperations such as 10

<illing, boring, reaming. spot facing. counter boring, counter sinking and
tapping. Drill speeds and feeds.

Plaining machines, shapinc machines and slotting macnine: Various types,

construction and working, operations and tools, field of application, quick return
mechanism and feed mechanisms of these machines

Grinding: Grinding machines such as pedestal, cylindrical surface, centre less
and tool and cutter grinder. Operations on the above mentioned machines.
Grinding wheel, selection and specifications. Dressing and truing cf grinding
wheels. Finishing operations such as lapping and honing

‘We'diﬂg And Joining Processes: Riveting, soldering and brazirg. Fusion 03
Welding, gas and arc welding, sub merged arc welding - insert gas welding -
Electric slag welding — CO, welding - thermit welding. Welding Equipments.
Pressure welding - solid phase welding - resistance welding, friction welding

rcc_eSS capability and applications. Weld joints- types edge preparations —
Weiding fixtures. Weldability — designs, process and metallurgical

COnSlderations - testing and improvement of weldabiity — microstructure of
Weld - Welding defects.

oWder Metallurgy . 08
Pringi .

mrmc'ple- Process, applications, advantages and disad-.'antages_) of powder‘ i

- allurgy, Processes of powder:making and mechanisms of sintefingis of sintaine

me BTN vkt EANel sk

<
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e
e netrant, Magnetic, Electrical, Uitraggn

ve . . onic g .
DY uctive testing methods. "d Radiogiaphic non.

Eé's’m}[:tive Techniques -

e onventional machining processesg:

pasic principles, machines and applicay;

('Oanclt):' ning (EDM) Electrochemical magl?in(i::;o?éé%‘ecmc
mU M) ,Laser bgam machining (LBM).Electronb !
\esma arc machining_ (PAM) .

al discharge
Ultrasonic machining
i Vajg M machining (EBM),

aminaﬁon:

gramind==
‘ W _ .
L jpstion paper will comprise of total seven question, ea
1. u.uw fve question need to be solved. '
s Oni) 1
O . one will be compulsory and based on maximum

ch of 20 Marks

ion paper weightage of each module will be

- < nquest : roporti
S In’ gspecﬁve lecture hours as mentioned in the sy||abﬁs Portionalto number of
! :

Ll

s test. The distribution of marks for term work shall be as follows:

clas
, ASSIGNMENtS. oo (10) Marks.
, Test (at least ONe): oo oieeieeeieeieeeee . (10) Marks.
) Attendance(Theory): viiiiiieieen... (05) Marks.
TOTAL: ooeunnnmmmmeremmmtmni s (25) Marks.

Workshop Technology By W. A J. Chapman part I, Il &Il

; 4 Textbook of Foundry Technology by M. Lal

Production Technology by R. C Patel and C. G. Gupta Vol |, Il.
Manufacturing Processes & materials for Engineers by Doyle.
Production Technology by HMT

i

Pioduction Technology by Raghuvanshi

Poducton technology by Jain & Gupta

|

!
B

- “*Ments of workshop Technology Hazra Chaudhary Vol I, 11

§ Ma -
- Macturing Process by Roy A. LINDBERG.

C} Scanned with OKEN Scanner

> questio . ) o part of syllab

i tions will be mixed in nat yllabus.
maining Ques ' . ature (for example

4 Rﬁom module 3 then part (b) will be from any module o%hesr‘:ﬁgssfwggﬂg g«;as Per

(a)

Term work shall consist of minimum 06 assignments covering all the topics and a



——
_ Autorod
. SE (Me_c_".i“"-”-"»' AMICS
CLASS: 9= RMODYNAMI .
CURECT T oo 00 L0 ‘
eriods por ek ipe ipractical -
e ‘Tutorlel 1
/”_/‘"ﬂ 7 I ) Hours
;/’/' e ';i.heory Examlnat‘on 3 Marks
Eval_‘!a_"_of‘fyg.e.'l»--'*"' = practical . - 0o
o e %Ofal E?(amination -- :
S ITerm Work == %
J— " ITOTAL R fs
asslo o - e, 50
sr. No. Deta‘"’s_-_.,_..__- e - 9y surfound v
No. T ie congepls: Systet, surfoun Ing, state, path, propg I
M10du!9 ;réserslblg and irreversible process, thetmodynamic work, heat, aeﬁ,",,’f,’,'. gm'
° thermal equilibriuft. Zeroth law of therfmodynarmics. Fle

lcs! Statement. First law applied 1o non-¢
plicatiort non flow processes viz. COnSlan){cuc
tant tgmperaturg. adiabatic and polytroph; Volumeg,
|ations. Appllqalion of First law to Oper:C
nergy equation, Work done in steady f

d volume. Throttling process. J0ule'§ o
fficient, SFEE applied to boiler, nggzr?eus

First law of Thermodynam

rocess, |nternal energy. Ap
constant Pressure. and cons
processes: Heat and work calcu
svstems, flow work, Steady flow e
p?ocesses in terms of pressure an
plug experiment. Joule-Thompson coe

conderser etc.

Module |Second {aw of thermodynamics: Limitations of first law of Thermodynamic
5. 8

02 Heat engine, thermal efficiency. reversed heat engine, coefficient of
performance, Kelvin-Planck and Clausius statements and their equivalen
s theorem, Thermodynamic temperature scale e

Carnotvcyglg. Qarnot'
quality, Entropy changes for an ideal gas during g

Module “[Entropy-Clausius ine
03 reversible process, Entropy of isoiated system in real processes. Principle of

lincrease of entropy.

i

Introduction to Availability: Available anu Unavailable en

iIntrc _ : ergy. AE wh

lis withdrawn from a finite reservoir and when heat is wuthdraw%yfrom an?r?hrr]\'iatzt

o _-_r_e'sgr!pi_r:_l.r_rg_eversibility.
Module Properties of steam: Dryness fraction, enthalpy, internal energy and entropy. 6

04 Steam table and Mollier chart, F_irst law applied to steam processes.

Module Power Cycles: Vapoffr Eo@ve—r-.Réﬁkine'cy—cle, Modified Rankine cycle for 8

0 i
5 llmproved performance (Reheat, regenerative)

Gas power- Thermod i [ i
. ynamics of Otto, Diesel, semi-Diesel a
Comparison and representation on P-V, T-S diagram nd Braylon eyle
10

Module |T Mars g m.
06 wg:g?m};g a;\n (i:cs of Flu-ld "0\'}' (One dimensional): Propagation of saund
Application gfco:?p(ess‘b'e fluids, Sonic velocity and Mach number.

conifions Stosy u;lgnty. momentum and energy equations for steady st
through ducts of vya i\: energy equation applied to nozzle. Isentropic flow
‘on nozzle performa;yceg:ross's?‘:"onql area. Effect of varying backpressur®
‘equations of normal sh rea ratio. Critical pressure ratio. Normal shock. b2s¢

shock, change of properties across normal shocks

‘Rayleigh and F :
I a iabati
fiction. nno lines. Adiabatic flow through constant area duct with

——

ate

Theory Examination:

2l. Question paper will
3. Only ﬁye question n
. stion one wil p

Que
4. Remaini
. INg questions wi
rom module 3 th $ will be mixed in n
en . ature (for .
part (b) will be from (for example supposed g i
any module other than modulé s

5. In questi i
Question Paper weightage of. fe37 j,
each module wiltbe proporionatonUmPer |

{

comprise of total
seven ques ks
cedlobesoney o oo of 20 Mark

€ compuls
Pulsory and based on maximum part of sy!labus:
pal'( (3)

respective lecty
busz ihe ayliaou®. ~
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ofk: . ..
all consist of minimum 20 problem

S : S Covaeyj
work. tribut'on of marks for term work shall enng all
t .
rrr“f ne di° be as follows; 'OPics ang a clagg
ical/assignm . '
jwork (Nur)r"encal assignments): (10) Marks,
ﬂa one MTRRR A -....:... A, e,
‘ Tu;c:(a“ezs(tpractical & Theory): (10) Markg
' ;tetendar‘c +(95) Mari

W
o

tes"

atio?

g’
l o will be pased on the term work.

,arniﬂa

eefin Thermodynami.cs M. A Sagd, Macgraw Wil

I Engineering ThermOdypamncs R. K. Rajput, Lakshmj Publication

). Engred Thermodynamlcs T D. E_astop and A. McConkey, Additi

3. App(;amentals of Compressible fluid flow S. M. Yahya + Addition — Wesley
0 :

" Thermod namics J. P. Holman, Macgraw Hill,

) gineering Thermodynamics .P. K. Nag, Tata Macgraw Hi
2’ ?:ndamentals of Thermodynamics Sonntag, Wiley India
w&cﬁi

1

H

E | Thermodynamics W. C. Raynold, Macgraw Hill and NY.

7 Engineering Thermodynamics Mayhew Y R Rogers GFC - Orient Longman
3, Engineering Thermodynamics M. Achutan, PHI

4. Engineering Thermodynamics  J. B. Jones and Dugan, PHI.

| 5 Thermal Engineering  Ballaney.

]

6. Thermodynamics and Engg. Approach Yunus and Cengel. McGraw Hil, Inc.

7

Press Engineering Thermodynamics Lyndd Russell, George A Adebiyi Oxford

. it A AR i 5
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——____—-—__—-____.‘__.——————“"—’_— . . — ——, ‘ .
CLASS: S.E (Mechanical Engineering) ‘Semestem\
éUBJEc_T: Prese.nga't’ion and Communication Teém\
Periods per week Lecture 2 -9_99_3_.

. Practical 2 ’
(each of 60 min.) T torial ]

Evaluation System Theory Examination ;
Practical examination - o |
Oral Examination -
Term Work - 50
Total 50

Detailed Syllabus Lect ‘
1. Communication in a business organization: ""’“‘“WW'?“S
06
Internal and external communication, Types of )
meetings, strategies for conducting successful business
meetings, documentation (notice, agenda, minutes,
resolution) of meetings. Introducticn to modern

communication techniques.

(e-mail, internet, video-conferencing, etc.) Legal and
ethical issues in communication (Intellectual property
rights: patents, TRIPS, Geographical indications).

Advanced technical writing:
08

8]

Report writing: Definition and importance of reports,
qualities of reports, language and style in reports, types
of reports, formats (letter, memo, project-repots).
Methods of compiling data for preparing report.

A computer-aided presentation of a technical project

report based on survey-based or reference based topic.

The topics are to be assigned to a group of 8-10
students. The written report shcuid not exceed 20

printed pages.

Technical paper-writing, Writing business proposalS.

Interpersonal skills: 04

I

Introduction to emotional intelligence, motivation,
Negotiation and conflict resolution, Assertiveness.
team-building, decision-making, time-management.
persuasion

Presentation skills: 04

Elements of an effective presentation, Structure of a
presentation, Presentation tools, Audience analysis,
Language: Articulation, Good pronunciation, Voice
quality, Modulation, Accent and Intonation.

(} Scanned with OKEN Scanner



| Gareer skills:

; | ing resumes and cover letters.
[PrePe es, Interview techniques: Prep
'Resrl:/ie ws, facing an ln'tetrwew. verbal
inte™ = ication during interviews, Observat ,

commun lay techniques to be used t on Sessions

o™ e ) 0 demon
lar:gnr/?;westrategies (mock interviews), Srate
Iin - -

Group discussion:

Types of 04
anng for job
and non-verpy

6 o discussions as part of selection Process, 04

g ture of a group discussi0p, Dynamics of

|Slf"° ior, techniques for effective Participat; S Te
or, s f on, Team
btk and use of b0dy language.

ork: part-l (25 Marks): Assignments;

work:

for® .

unication topics

. ments on comm

zaSS'Qn 3
SSignments on report-writing

38

3assignme”t5 on interpersonal skills
) ssignments on career 3Kills

Atleast on€ class test (written)

pistibution of term work marks will be as follows:
pssignments 10 marks

witten test = 10 marks

Atendance (Theory and Practical) : 05 marks
Termwork: Part-ll (25 Marks): Presentation;
Distibution of term work marks will be as follows:

Project report presentation : 15 marks

Group discussion  : 10 marks

The final certification and acceptance of term-work ensures the

:l:':factory performance of laboratory work and minimum passing in the
“Work.

Books recommended:

L. Freq Luthans: Organizational behavior, McGraw Hili .
Lesikar and Petit Report writing for business, Tata McGraw Hill

uckin & Olsen, Technical writing and professional communcation,
McGraw Hill

4. .
Wallace & Masters, Personal development for Life & work, Thomson

Ler Ning.
S, ;
6 ;‘:tna Murth. Effective Business Communication, McGraw Hill -
i 4 and Sharma, Report writing:a, 12001 witag.

A Qi
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; ' gh;}{ical / Automobile)
E‘ .~ SE (Me [ : Semester- |||
s AGHINE SHOP PRACTICE |
L)B»’ECT : sek 1period of 60 Lecture
3 o8 rw Practical 'l 3 'l
pe: Tutorial ', ".
" 1{
Hours T
stem Theory Examination . by Marks ‘\
3|uaf'°“ Sy Practical e
Oral Examination li__ - ‘\
Term Work =
TOTAL - I e ﬂ§o }
- ~ e e 50 |
' - )
//‘ -
b
. in and taper turning.
(. one job o pla

S pon prevision turning, taper turning and screw cutting.

7.0n€) o on shaping machine to make norizontal and inclined surfaces.
3. ?nz jgbs on forging of cutting tools use on lathes.

4w

one simple exercise on welding — preparing a component compressive welding joints.
5,00

di tribution of marks for term work shall be as follows:
The dis

Laboratory work (experiments): reeie ... (40) Marks.
:Attendance (practical): ... oveeee (10) Marks.

.............. 50) Marks.
TOTAL: 1ovvererensressmnmnsnsssunsssssesssnsssnsenes (50)
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TOMOBILE ENGINEERING)
AU

E (
P \Y

w“sE sEMEsTER'l

i R:5.E-' No. of periods <?f THour ,DuratiowMarks

# " wre Practical Tutorig| of Thas

; Paper in Work ral Totg
| Paper

: : Hours
W o : B N 3-
4 100 )
i “
a 2 - 1 |
v 4 ‘ 100 _ |
ITneon°f| e - 125 |
. s- !

N 2 ' 3 100 ]
-] B~ 2 g
- gnee™™ ? . 3 ,
g tion 100 925 _ 2% 150 |
B 0
.Maiefiai Y 3 100 25 _ ~ 125
oS 2 -
pdustrial 4 3 100 25 _ 125
lectronics ] i
. yachine- 2 6(PE) 25 50 75
$hop

practice - {1 ;
o 23 12 - 600 150 50 S0 850 |

4sjects are Common with Mechanical Engineering.

#)-Practical Examination
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\@

scHEME OF INS
UNIVERSITY OF MUMBAI )
COURSE' B.E. (AUTOMOBILE ENGINEERING)
YEAR: S.E., SEMESTER: n
- No. of periods of 1Hour Disrati
bjects 1on M:
s S0 Lecture Practical | Tutorial of Mr;""'s
er in I r'
Hours Pape, o b'z'
1 Applied 4 - 1 3 100
Mathematics—lll 2
5 Strength of 4 2 - 3+2(PE) 100
Materials 25 "
3 Machine 3 5 - 4+3(PE) 100 ’
Drawing 50 %
4 Production 4 - - 3 100
Process - | 25 _
Thermodynamics 4 -- 1 3
100 25
Presentation and 2 2 - _ -
Communication 0 .
Techniques $
7  Machine-shop - 3 - .
Practice - | - 0 .
TOTAL 21 12 2 B 500 25,
5

_RUCTIONS AND EXAMINATION
-200
l

All Subjects are Common with Mechanical Engineering.

$ Common with all branches.

(PE) - Practical Examination
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¢

&

};/3” Amom"”"” Semester. v
o N
i o TH MATICS
4 g MATT g Lecture
27 /LIED —of 60 i~al
e nod pra slica
Tutorial
tn it Marks
Theory Examination 3 100
X practical .
o oral Examination - .
’ Term Work - -

TOTAL - 100

Hrs.

i ies 14
y:nls ot ef serié
. nd orthonormal functions, Expression for a function ina

hogon@ < - functions

t
1;nes of Othogon?
s . _
and cosine functions and their Orthogonality properties
12 siné .
or Series of periodic functions with period 2 and 2i . Dirichlets

urie
1520Fr2m (only statement)
t

runctions
, 4 Even and odd fund!

5 Half range Siné and cosine series
1.

6 parsevalls -elations (only statement)
1.

17 Complex form of Fourier series

| 8 Fourier integrals with even and-odd functions.
,' partial pifferential Equations ' 12

partial differential equation governing transverse viorations of an elastic
string, its formulation and solution using Fourier series

eat equation, steady- state configuration for heat flow.

Two& Three dimensional Laplace equation

¢ 3.Random Variables: 02

31 Discrete and continuous random variables, probability mass tunction and
dnsiy function. Probability distribution for random variables. Expected value,

 Variance.
¢ 4 Probadility distributions: %

41Bnomial, Poisson and Normal Distributions.
#Simpling theory: 07

51 Samnfin aiet
; ron,agr?:{:g distribution. Test of Hypothesis Level of significance, cnitical

Prameley ailed and two tailed tests. Interval Estimation of population
- Large and small samples.

SZTes ;
Lol signis
gmee“ sa""gpr::cance for Large samples' Test for significance of the difference
L € betw Mean and population means, Test for significance ore

€€N the means of two samples

5_33

l“Uent'
S tdistribyy; ,

oy S Te ;srl”bum” and its properties Test of significance of small

align meanssgmﬁcance of the difference between sample mean and

oy P, Chis est for significance of the difference between the means of

~.. Quare distribution and its properties, Test of the Goodness
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20

Module
06 - . .
6.1 Least square method: Fitting the straight line and paraboyie N \
Ve g U
Frequency Distributions: Correlation. Co-variance, Karl Pegr "’a“atg |
0
> " Cgefﬁci& |
, . -
Spearmans Rank Co-relation Coefficient (non-repeated & rep, |
Cateq
fangg

ihout proof ) Regression CoeficEr & lines of regression

al seven question, each of 20 Mark
S

|. Question paper will comprise of tot

2. Question oné will be compulsory and based on maximum part of syllaby

3. Remaining questions will be miged in nature (for example supposed Q 2s.
from module 3 then part (b) will be from any module other than moduie 2?3

. Only five question need to be solved.
5. In question paper weightage of each module will be propertional to number of
0

respective lecture hours as mentioned in the syllabus.

Part g)

N

Reference Books:

ed Mathematics : p N &J. N Wartikar
cs : J. N. Kapoor & H. C. Saxena

hematics : Dr. B. S. Grewal
d Random Processes . T. Veerarajan

|. A Text Book of Appli
2. Mathematical Statisti
. Higher Engineering Mat

_Probability, Statistics an
. Advance Engineering Mathematics : E. Kreyszig

W B wo
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| utomobile) Semester. 1y
ic it '
Mca"’" W‘cmNES -1
46( /Y/OF 0 Leclufe 4

7 2Rl g0 6! al 2

' /ﬁlé,qpeﬂo Pracllca

W Tutorial -
?é‘é‘i = Examination ?Ours Marks

' — Th xami
; " ey 100

/’1/ ) ;pmctlcal -- )
et oral gxamination -

i B
f'r‘ Term WOfk — 2
! TOTAL o i2s

T :
y
.‘ Hrs.
5 s .. .

y‘"' B Ki"ema:chine. Link and its types 10

| Bt M

(ot ) . .

fyf irs Lower pairs and higher pairs ,Form closed pairs

Jtics pa a[ l'\l 1 STy )
ased on relative motion permitted such as

airs. '

o gjc, Cam nelical, Globular.

st

chain and Mechanisms: Grubler’s criterion for
mechanisms has locked, constraint

Grubler’s criteria. Limitations of Grubicr's

n: Swdy of various mechanisms derived from

rsion of chai
regard o motion o links of

(4 [‘f‘chI(l~o||o\»'ixmg chans with
ersio 50 ion modification. quality of motion transmissiv:.
o’n-uniform, SHA. Non-SHM). limiting positions, dead
um? ' yick return propertys applications Four bar chain (Grasnc® zn,

P°s|(|0ﬂ5;‘10 ian), Single shder crank cnhain. Eobie slider crank chan -
15 special Mechanisms:

spight fine generating Mechanisms: Exact Straight Line Generating
peauceller's. Hart's Approximate Straight Line Generaing

Hechanisms = . :
Mechanisms—Watt's, Robert's, Evan's and
hebicheff's.

Offset slider crank mechanisms

Pantograph

Hook joint- single and double

i
Steering gear mechanisms - Ackerman, Davis

2. Veloci :
z‘;}l‘:::wty and Acceleration analysis of mechanism (me

chanisms up to 6 10

ation method (Grazm 22

i

21 Velo
1Velocity analysis by instantaneous centre of rot
3pproach)
22Veloi
OCity 3 .
| y analysis by relative velocity methcd (Graphical approach
|

1 Analysi H
| SIS e
xtended to find rubbing velocities at joints, mechanica’

ddvany
age (Graphical approach)
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2 3 Velocity and Acceleration = analysis by relative method ('“QCH*"'SmS

|

, Approach)

i

Module 03] Kinetics of Rigid Bodics: 7

upto 6 link) including pairs involving Coriolis acceleration (Graphica,

!

!1 | Mass M. 1. about centroidal axis and about any other axis. Radjyg. of
. ASS . .\ . N ¢ Y
DAlemberts Principle of bodies under rotational motjqy, abo,
lane motion.Applications of motion of bars, cylinder !
“ S

Gyration,
a fixed axis and p
and spheres only.

3.2 Kinetics of Rigid Bodies : Work and Energy

Kinetic energy in translating motion, Rotation about fixed axis and i,

general plane motion. Work energy principle and conservation of
energy.

Module 04 Static & Dy-n'ainic force analysis of planec mechanisms: 7

4.1 Static and dynamic force analysis in slider crank mechanisms
((neglecting mass of connecting rod and crank), Engine force analysis,

"Turning moment on crank shaft

4.2 Dynamically equivalent systems to convert rigid body o two mass
systems with and without correction couple.

'4.3 Flywheel and its applications, Fluctuation in cnergy. function of
flywheel, estimating inertia of flywheel for rcciprocating prime movers

and machines.

Module 05 5. Flexible Connectors: 6
5.1 Belt & Rope Drives — Types of belts, velocity ratio. shp & creep of beit,
I2ngth of belt for open & cross systems, law of belting. dynamic analysis-
'driving tensions, centrifugal tension, initial tension, condition of maximum
power transmission.
5.2 Chains — types of chains, chordal action, variation in velocity ratio,
chain length.
8

Module 06 Gears 6 1 Law of gearing.
6.2 Conjugate profile and its graphic construction
6.3 Involute and Cycloid gear tooth profile.
6.4 Conslruction of Involute profile.

6 5 Path of contact, arc of contact, contact ratio for invclutos and cycled
tooth profile.

6.6 lnterfer_ence in involutes gears. Critical Numbers of t2eth for interference
free motion

‘ 6.7 Methods to control interference in invalutes gears

Static force analysis in pears- spur, bevel, helical, worm & worm
ears

Theory Examination:

1
Question paper will comprise of total seven questions ea~h of 20 Marks

2. Only five question need to he solved.
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none will be compuISOry and based on maximum p

- at of syllabus
3 aining Westions will be mixed in nature (for examplo SuUpposed Q) 7 has part (a)
f‘,oixemodme
pen P21 (b) wil be from any module other than modyle 3)
the
uest % paper weightage of each modula will be proportionaf 10 number of
;::;:cuve jecture

rs 35 menuoned in the syllabus
\l

hot

n
| c\am'"’“"
o

qmmatlon w

o

il be based on above syllabus.
ex
ora‘

| THEORY ORIENTED:

pased On topics covered under modules 1, 4,58 6
nt b3

2s01Me
. pROBLEM ORIENTED: (To be covered in practical Hrs.)
G;phic work (on half imperial drawing sheets)
1(
A‘LO,EK'O” Ofxnstantaneous center (para 2.1) 3P
[ g)loc
; %b\'\,,-e;o;‘:y analysis by ICR (para 2.1) 3P
l ‘c) velocity analysis by relative method (Fara22.23) 3P
i %A)Velocﬂy _ Acceleration analysis by relative method (para 3 1.3 3) 3P
@

)Cons'ruclion of conjugate / involved profiles (para 52 53) 1P
e ‘

f)ConslruCliOn of x-t, v-t, a-t, j-t curves (para 6.3) of follower motions 2P
( '

g Analytical / Numerical work
1 Velocity - Acceleration analysis by analytical method (para 3 2, 3 3) 3P
2 Numerical Problems on belts / chains (para 4.1,4.2) 2P
3 Numerical Problems on gear (para 5.5. 56, 5.7) 3P
4 Numencal Problems on cams (para 6.3, 6.4.6 5) 3F
(P = Problem)

. Text Books:

I Theory of Mechanisms and Machines by Amitabha Ghosh and A Kumar Mallik
%‘ Theory of Mechanisms and Machines by Snigley

2. Theory of Machines by Ballaney

4. Theory of Machines by Rattan

5 Re"\renCQS'

K .
2 ::EmaQCS of Machines by R. T. Hinchkle (Prentice Hall Inc )
Ny tmatics by V. M. Fairs (Mcgraw Hill)

- Me .
'DCrhamSm Oesign' Analysis and Synthesis Vol 1 by A Erdman
&nlice Hajl |ng )
' ’\Inem .

and G N Sancer

a w Hl)
3lCs and dynamics of Planer Mechanisms oy Jeremy Hirisisnat (Megraw ity
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work shall be as follows:
The distribution

Laboratory work (experiments/assignments): e 10 Markg

. Test (atleastone): ... _ rks.
. Attenf(:lance (practica! & theory): ..ccccceeveeevveeennen..... 05 Marks.
Tota': ............................................................. 25 Marks.
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LAss'j‘sE’(l\;iechamical / Automobile)
c ' - ®
:‘:? THERMAL ENGlNEER'NG wemester-v

SUBJECT 1T=—2 =
p’n/od; per week 1Period of 60 Leclure
e
min. Practical
Tulorial
—iion Syster He
.E\TéluallOﬂ s_ygfem_ ) Theory Examination curs Markes
—— Practi 3
raclical 100
Oral Examination
Term Work 25
_ i e s TOTAL 25
— ' 150
‘Details
c 0.
> " Hres

yodule Cgmbtxtsturxlsfr;ﬁgra:{tlv:a r;nxtures:_Combusnon reactions, stoichiometric ; €
of A/F, actua . Heat of combustion-open and closed f;/s\ p olnie arr 8
internal energy of reaction. Enthalpy of formation Calonf em, Enthalpy and
pressure and constant volume. €irst law for reactive syste, SHNS At constani
combustion temperature. Entropy changes for feactm; mﬁl'x';t.”/(\;:mmm

Compressors - Reciprocating: Single sta
vodule | ) . ) ge reciprocating compressor-
2 neglecting clearance. Multistaging of compressors Two stgage av? Comorm e
Perfect inter-cooling. Ideal inter cooler pressure. Minimum work_ Free 2 ;So,rs.
. ' & a1

delivered, volumetric efficiency, isothermal and adiabatic efficiency Effect of
'clearance volume on F.A.D and volumetric efficiency, Work polwn/r anchILC ’

efficiency calculations.

Module Steam Generator: Fire tube and water tube boiler, Low pressure ana High- 8
03 pressure boilers, once through boiler, examples, Important features of HP
boilers, Mountings and accessories. Layout of a modern HP boiler. Equivalent

ievaporation of boilers. Boiler performance. Boiler efficiency
Steam Condensers: Elements of condensing plant. Types of condensers. 6

MédAule'
04 .surface and evaporative condenser. Partial pressure. effect of air leakage.
‘vacuum efficiency. -
:Air pump ggpg_city,_Mass of cooling water.
Mbd[fle ‘Steam Nozzles: Flow through steam noz~le- velocity at exit and condition for 10
05 maximum discharge, nozzle efficiency.
Steam Turbines: Basic of steam turbine, Classification. compounding of
{turbine, Impulse turbine-velocity diagram, condition for maximum effic:ency
'Reaction turbine- velocity diagram, degree of reaction, Parson's turbine
Condition for maximum efficiency.
Module 'Gas Turbine: Application of gas turbine, Actual Brayton cycle, open and closed 8
C6 cycle gas turbine, methods to improve efficiency and specific output. open cycle

with intercooling. reheat, and regeneration Effect of operating variable on

‘thermal efficiency and work ratio.

List of Experiments:

L. Stucy of boilers mountings and accessories

2. Study of experiments on heat balance sheet of boiler.
3. Study of experiments on gas turbine

4. Study of experiments on mass flow rate of air throu
3. Study of steam turbines.

6. Trial on air compressors.

71 Study of experiments on calorific value at constant pressure and const
8. Determination of dryness fraction

gh orifice plate o nozzie

ant volum

Th
2 Examination:
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total seven question, each of 2q M
arks

se of

|. Question pape’ will comprt o

2. Only five ques eedn:c;ubliory

3 Question oN° will be co' Lonpuil

-.1 | Remaininyg qut‘sltons wil e il C

~ from module 3 then pa )
er weighta f eaf:h mo

tioned In

(:5['01’1 pap
e lecture hours as

Ived.
and based on MAaximum part of
yllabu
s

d in nature (for example supp
e from any module other thassed
ule will be proportiona) :“Odu
the syllabus O ny
er of

le 338 Dar\

ge o
men

_( In Qu
respectiv

periments, assignments, written t
est an

on of marks for term w
Ork shall be g daRg . 1
e

_T_emL!V_O—ri‘-:
minimum 07ex
Ql} Pq

k shall consist of 1 LLEA
ot A plant. The distributi

visit of Thermal Power

« Laboratory work (expenments/assignments/ Visit Report): 10Marks
. Test(atleastone):.....,__._..................... o 10Marks :
. Attendance (practical&theory):...............,_.. . 05Marks
25Marks.
i‘?é

............................................................

Oral Examination:

on the list of experiments given In the syliabyg
! a,""'\ .

2 the te
rm

Oral examination will be based

workK.

Text Books:

7I. Thermal Engineering by Ballaney, Khanna Publishers, Reprint 199
2 Thermal Engineering by Kothandraman. Domkundwar Kh<'aJ~~;.3i A4
0 Nd rfolra “‘»‘
= 9NPatr,
&

sons
3. Thermal Engineering by R. K. Rajput

4. Steam and gas Turbine by R K. Yadav
5. Thermodynamics by P. K. Nag -
> y - Nag — Tata Mcgraw Hili co Reprint 1992

Thermodynamics and Heat Engines Vol Il by R Yadav. Centra! Pub|
ublishin- ale)
- Jse.

Reprint 1994
7. Turbines, Compressors and Fans by S M Yahya, TataM
: { cgraw Hill

References:

[. Principle of T
hermodynan
2 : ucs by H A
2. Applied Therm yH A Sorensen, A M
odynamics ' ernmal Puniicatione <579
Longman 1978 for Engineers and Technoloaists By = ~ations “372
Ok =3stop anc “'cconk
L) /
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QU
AR AN AT TN ]

oblle)
Auto i
N(;?‘ OCESS "
na PR 4
P L 0 Lecture
ol ODU 6 al s
‘(}t‘ " Tutonal
:.-" .Hours Marke
/7 ll\cm.y £ xammation 3 100
oM pracllcal - )
., S“gh oral Exammahon -- 21,
# Term Work - 25
TOTAL 150
: , Hrs.
- Fixtures:- need for jigs fixtures. elements of Jigs and 9
petd! of Jig and Jocaticn. design of locating elemenls. locating pins support
p,sign p“nc,ples O, N etc principles of clamping simple hand cperatagd
% g uack: Vo g lever clamps and other types of clamps Drill bushas.
25 P w C N5 indexitg devices. auxiiary elements Design of i

e ke SC 1o anon
pS | and 2PP" )
per Iafe lea! S?hd ane tf)?(:u(r)gS
an Of milhing 1
> rning fixtures
ering: features of machining orocesses. concept 10
mechanism of chip formation concept of shear plane. chip ’
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ve question need to be solved. .

¢ compulsory and b2

ed in nature (for example supposeq Q24
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S Part (a)f

!

2. Only fi ‘
sed on maximum part of Syllaby
S.

3. Question one will b

4. Remaining questions will be miX

module 3 then
e other than module 3)

b) will be from any modu
- odule will be proportio

5. In question paper weightage of each m proportional to numpe, fe

lecture hours 3s SpeCtive

part (

mentioned in the syllabLs.

Oral Examination :

Oral examination will be on maximum portion of syllabus.

Term Work:

At leasl one assignment on each modqle of the Syllabus shown.above includin
3 Sheets on press tools and Jigs and fixtures. 9 atleagy ™

The distribution of marks for term work shall be as follows:

« Laboratory work (Assignments): ............................ (10) Marks

o Test(atleastone): .........cccoceecveieieeiieiieennnnn... (10) Marks.

« Attendance (practical & theory): ............................. (05) Markg
TOTAL: oo (25) Marks.

Text Books:

. Tool Design By Donaldson.

. Jigs & Fixtures By P H Joshi.

. Prod.Tech. By R C.Patel & C.G. Gupte.
- Workshop Tech. By W.Aj. Chapman

- Machining Process By H.L. Juneja

U4 Lo O —

References:

- Fundamentals of Tool Design By ASTME

- Metal cuttin
9 Theory & Cuttin -
) andamentals of By DonaldsgnToOl Destgmng B VL ATEhinov, G AleksEet

13. Producy; Press Workin
on Tech 9 Sheet Metal g |
nol T y Earry Reed 1{
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Creep Resistant materials.
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tion and properties of different
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Significance of alloying, Definition. Classifica
types of alloys.

Different types of alloy diagrams and their analysis.

Importance of lron as engineerng material. Allotropic forms of lron, Infserte of

carbon in lron-Carbon alloying

Iron- Iron carbine diagram and its analysis
Module Heat treatment Process: 6
04

Technology of heat treatment

Classification heat treatment process.

gr;?ea_lling- Principle process. properties and applications of fu'l anneaiing

iffusion annealing, process annealing and Cyclic annealin Ann :

. . . ealing defects

and their remedies. 9 ng detects

!
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o i e Hardening & Diffusion Coating Processes
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Carbu”ZIgganr\itflté‘rrfwacecHardemng methods Their significance and appiicatons
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will be mixed in nature (for example sup

:,;e o quesnonspart(b) will be frcm any module other 1

(i1 e 3 me” ntage of each module will be pro
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of Syllabyg
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an module 3, S part (a)
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e ics from syllabus experiments can be
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1 P ferences: ion of equipment, erocess, quali

W preparation of equipment, orocess, quality control ang {

Y re.ng components reports after visit to important industria| plan
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nsist of

ailure analysis of
ts.

jon of marks for term work shall be as follows:
»édﬁmbw

fory work (assignments, Practicals, Factory rapon) 10 Marks
' Labo{:t a5l 0N oveesevmr e . 10 Marks
';;Z(n(dance (practical &theory): ..o 05 Marks
JOTAL: wovserenssssssesstssessnsmsasmsms st 25 Marks

| echanical Metallurgy: G.E. Dieter , McGraw hill International New Delh

1 The Structure and Properties of Materials Vol I: M G Moffet, G T ‘W Pearszi 4 4

) Wulff.

}.Mateials Science and Engineering by William D Callister, Jr - Adapted by 7
Balasubramaniam. Wiley India (P) Ltd.

4 Metallurgy for Engineer- E.C. Rollason - ELBS SOC And Edward Arnc'd Lonzon

3. Mechanical Behaviour of Materials- Courtney- McGraw hill International New Delhi

i- Wetallurgy £

gineering Part 1&I1-R. A. Higginns & Hodder Stoughlon. London
~Alex book of

™ Metallurgy- A R.Bailey ~ Macmillan & Co Ltd , London
. %uction to soligs. L.V.Azarooff- McGraw hill International New Dzl

*The § \ i
I VWelure and Properties of Engineering Alloys- \W F Smith- McGraw
¢ o EMnaliona], Ny Delhi.

Senghor: ,

‘ ngmgel:::mng of Metals Packner - Reinhild Puplishing Corporation New D2t~

Wyiey v 19518l Metallurgy, By Y. Lakhtin . Mir Publishers. Moscow
N)::xcal Metallyr ' i '

 Nog

: \ | Varney D Var
bEn fang Co.lNgy for Engmeers, By Donald S. Clarke and Wibur R Vamey D Van
ey | - 2o

Swewxgg Metallurgy Part1 &1t By Raymond A Higgins. English Lang a5z ooox
"4, Hodder g gy ' ’
Rt gy iragton.

ko
0 Metauurgy, By A.R Bailey Mc Millan & #td .London
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T ook 1period of 60 Lecture A

: ¢C
SL'BJ s pef w Prachcal

Tutonal

o
fmestar. |y

Hoursg
Theory Examimation : '
qysteMm k]

anon Piaclical
£ alve
Oral Examination
Termy Work
TOTAL

'v\,’)rh [
10)0)

2
125

petails . N Hrs.
L ) Thyristors and their Applications 1(;
e

. 1 |ntroduction

" Apphcanons

s 3 Gymbolic Representations
. 4 Specification
. s prancipal of Operating of an SCR

16 Two-Transistor Analogy of SCR

19 Rectifier Circuits using SCR
—lé_"Di:q»ital Electronics 10

Binary logic, positive ,negative, .logic Boolean algebra basic theorem
DeMorgan's theorem, logic circuits, standard logic gates. universal icgic gates
Ex-OR and Ex-NOR (Symbol! ecuation and truth table) unpiernentation of
Boolean equation using basic gate and universal gate, reduction of Boolean
€quation using two variable K-Map
¢ Invertors, Choppers, Dual Converters and Cycloconverters 08

Inverters

Choppars

" Oual Converters
o .
Solig State Control of D.C. Motors VT

4 1lntroduction
42 Advantage of Electronic Cantrol of device
3D C. Motor Speed Control

44 ' rTo oloay
) S.’)eed CC.’\UOI of D .C Shunt Motors using Th\/mslr). Tachnaion

Verygltama :
“Oltage Protaction of D C Motors
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46 Overload Protection of D.C. motors
Module |Solid Stata Control of A.C. Motors
[} ,
5.1 Introduction a
5.2 An A.C. Moto* Control
5.3 Speed Control ol Motors
54 Sp_ged 9onlrol of A.C Shunt Motors using Thyristor Techno,
‘Module |Amplifier 9y
o 04
5.1 Magnetic Amplifier
5.2 Thyratron and Thyratron Amplifiers

5.3 Operational Amplifier

List of Experiments:

The

1. Firing Characteristic of An SCR
2. Half-wave Gate-controlled Rectifier Using One SCR

3. Sinyle Phase Half-controlled Full-wave Rectifier using Two SCRs and Two Dioges
4. lllumination Control using SCR 7
5. Firing Characteristic of a Triac

6. Application of a Tiiac for lllumination Control

7. Unijunction Transistor Characteristic

8. SCR Controlled Emergency Light

. Speed Control of D.C. Shunt Motor using SCR
10. LDR Application in a Lignt Activated Turn-OFF Circuit
11. Study of a Three phase Rectifier using Power Diodes
12. Study of an Electronic Timer using IC NE-555

O

ory Examination:

2. Only five question need to be solved.
3. Question one will be compulsory and based on ma

4. Remzining question

1. Question paper will comprise of total seven question, each of 20 Marks

ximum part o' syllabus

s will be mixed in nature (for example supposed Q 2 has part (a)

from modu:e 3 then part (b) will be from any module other than module 3)

5. In question paper weightage of each module will be proportionai t number of
respeclive lecture hours as mentioned in the syllabus.
Tern, Work:
Term work shall consist of minimum 08 experiments, assignments ar= &° iten tast The
distribution of marks for term work shall be as follows
« Laboratory work (experiments & assignments)’ 10 Marxs
o Test(atleastone): ............ ... 10 Marxs
« Attendance (practical & theory): ...... .. .05 Marxs
TOTAL: wiviieieeeiiiieeerreeene e eaniieeesainenens e tanaseennashes 25 Marks.
Text Books:
1. S.K Bhattacharya/S Chatterjee, Tata McGraw Hill puotishing Compary L
_Delinaf

2. Industrial Electronics, by James Humphries. Leshie Sheets, 4e
Publication

3. Industrial Electronics by Biswanth Pau! PHI

4. Industrial Electronics for Technicians — by J A Sam
Prompt Publication

Vi/ison Joseph Ris-
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4 ACHINE SHOP PRACTICE - II
" -,::JECT M'eek 1period of Lecture
s ' Practical

Tutorial

Theory Examination

E\a‘bgtaoﬂ syster Practical
Oral Examination
Term Work
TOTAL

smork:

walions

stibution of marks for term work shali be as foilows:

Laboratory work (experiments) ... . (20) Marks.
* Ntendance (practical) .. (05) Marks.

teen
------
..
--------------------------------------

Semes[er_ ‘V

2

;‘-{Ours Marks

g(PE) e

- 25
75

_j examination will be held for one day (6 hours) only and shall consist of preparation
:mprecision turning, boring, sCrew cutting, Drilling, shaping, grinding etc.

woymposite joD consisting minimum four narts employing operations on lathe, precision
- screw cutting, boring etc. and involving the use of shaping, milling and grinding

(25) Marks.
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