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| The Second Year
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omobile engineering.
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Sibjects are Commoﬁ with Aut

85 - Practical Examination
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Tl
#R No. of periods of 1Hour Duration _
' Suo’eds Ledure PraCtical Tutoﬁa' of n :‘arks

' Theory heory Term p ;
Paper in Work factical Oral Total |
. e 'Hours , Paper :
Md'ﬁﬁ_ 4 . 100 . , ,
“mema ) . - 100 :
N L. 2 _ e . 1
neo? o A : 3 100 25 - : i
{oe * | 0 25 - 25 150 |
: fngvﬂee"qg J— ) oy T . . i : |
ot ) -! 3 jo @5 - 25 150 |
| W’i,/f - L [ T N ;
g el 3 P - |3 7;100 25 - Z 25 |
Jomo —— - ; I S— .
sl 4 2 - B o0 25 - = Az |
yachine-Shop 2 - .. 6(PE) - 25 50 - 75 |
pactce- A . : _ o
L 23 12 ~ B00 150 S0 50 850 |
e A e e ey, e = B TS .4J



NS AND EXAMINATIO
<CHEME OF INSTRUCTIC N (R-200,,
UNIVERSITY OF MUMBAI
INEERING)
ANICAL ENG
COURSE: B.E. (MECH
1
VEAR: S.E. SEMESTER
No. of periods of 1Hour Duration Mar
. . ke
St Subjects re Practical Tutorial  ©of Theory 9
Lectu Paper in The()ry o
No HOUFS V/'r,r; |
4 ‘__ 1 3 Paper
1 Appled 100
Mathematics-ill 25
2 Strengthof 4 2 - 3+2(PE) 1q .
Matenials . :
3 Machine Drawing 3 5 4+3(PE) 10g .
4 Production Process 4 - - 3 0,
-1 e+ amesen
§  Themodynamics 4 - 1
6 Presentaonand 2 2 -
Communication
_ Technitlt_x_e_s_s o |
7 Machine-shop - 3 -
Practice - | . el st
TOTAL - 20 A2 - 20
All Subjects are Common with Automobile'engineering_

$ Common with all branches.

(PE) - Practical Examination

s s
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o (Mechanical / Automobile) Y

S?
7 ApPLIED MATHEMATICS

SU?JEQ‘;} we‘eg 1Period of 60 '}gcmff_’_ Sﬂmésle:.|||
0% P Praclical
i Tutorial

-y

tion System Theory Examina“o” Hours
2 - _P_@Clical 3 Markg
— -, Oral Examinagen, e 100

) .Term Work - =
' TOTAL - -
/”"_\\ 25

TP T 125

o Toetails ,
St.. -|'> . 1. Complex Variables = . 3
ot . Wl
of 1.1 Functions of Complex variable 08

1.2 Continuity (only SlatEmen() and erivabily
ifity

1.3 Analytic Function, Necess iti
analytic =Y conditions for the function 1o be

(statement of sufficient condition)
1.4 Cauchy Riemann equations in Polar coordinates
s

\ 1.5 Harmonic function and orthogonal trajectories

1.6 Milne-Thomson' method td find an
given u, v, u+v, u-v

alytic Funclion z)=u+iv for |

Wodule + ° z.Mapping NS B

2.1 Conformal ma;jping

2.2 Standard transformations and Bilinear transformation

2.3 Fixed points and cross ratio
Module | 3. Complex Integration 11
03

I

| 3.1 Regions and Paths in the Z-plane

|

3.2 Line integral of a functicn of complex variable
3.3 Cauchy's integral theorem

E
: 3.4 Cauchy's integral formula and deduction (withcut proof)
! 3.5 Taylor's and Laurent's development (without proof)

| 3.6 Singularities, poles, residue at isolated singularity and its
i evaluation

Woggj, ~~— - -5 Residue Theorem o7
04 M) Laplace’s Transforms

4.1 Function of bounded variation (statement only)
i cosh (at).
4.2 Laplaces transforms of 1, ", 2™, sin(at), cos (at). sinh (al). (

' o
| : . Le® f()].
| 4.3 Linearity property, expressions {without proof) for LI

I

L{f @), L[t"f (1)), L{F (0,

tep function, Dirac-

iodi i iside unit s .
4.4 Periodic functions, Heaviside U <tatement only) g

"““ule Function and their Laplace transforms (
5. Inverse Laplace Transforms

|
|
|
1
deta | ,
:
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f inverse Laplace Tran

‘ ) fty gvaluation O Sformg .

. . ty prope Usj
05 . 5.1 Lineart "9

cems and by partial fraction method :
theo

Convolution Theorem (without proof) and Heavisige develop,,
5200

lcation to solve inital and boundary valve problems jn, o,
5.3 Applica

ey ditferential equations with one dependent Variable,
ord na .

i 6. Matricos
Module

o 6.1 Types of Malrices. |
6.2 Adjoint of 8 matrix, Inverse of a matrix, Orthogona| and Uniq
Matrices.
6.3 Elementary transformations, rank of a matrix,
6.4 Reduétion to a normal 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, Orthogonality of mayyi,

6.7 Characteristic polynomial, values and vectors of square matrix

6.8 Characteristic polynomial, Cayley Hamilton Theorem (without
_‘proof) Functions of square matrix.. . .. .+

T
LRI

—————— .
. .. T

Theory Examination:

1. Question paper will comprise of total seven question, each of 20 Marks
2. Question one will be compuisory and based on maximum part of syllabus.

3. Remaining questions will be mixed in nature (for example supposed Q.2 has part (a)
from module 3 then .

part (b) will be from any module other than mo&ule 3)
4. Only five question need to be solved.

In question Paper weighta

‘ ge of each module will be proportional to number of
respective lecture hours a '

$ mentioned in the syllabus, -

Term Work:

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

* Tutorial work (One assj nment ini : “
! T g ok Sy g on each module containing 05 problems): 10 Marks.

* Attendance (Tutorial & theory) 1005'\::;:(:5.
TOTAL: .........
..................... Setttreniniiiiniei. 25 Marks.
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nical/ Automobile)
3
SE (MeCh ‘ALS Semes(er_ W
9 H OF MATER |
- V l
G " : Ffak"ﬂ’eriod of 60 LeCL® 4 :
SU? e we ‘Practical 2 I
pé’iads ITutorial - . ‘
ot
Theory Examination ?Ours Marks |
lua[ioﬂ Syslem |Practical 9 100 '
- e T - i
e T ' ‘Oral Examinalion - 25 :
- ‘Term Work ~ 25 |
TOTAL 25 ‘
T - e TS !
- ""4-4 hant KLY J
0 DctaiIS p STRAIN:- Definition, Stress strain, tensile and
§ sTR hear stress-Elastic limit, Hooke's law, Poisson's ral;OTn;::j:Isive 08
. us of

T e S iidi
Wil qresse> 7 s of rigidity, bulk modulus, yield i
siress J . | . stress, ultimat
of e|a{2‘t' state of simple shear, rel;tuon bgtween elastic conslantsevs;;sss‘ f?dor o
saam 'volume"ic strain for'trl-amal loading, deformation of tapes:in mmetnc
strain: *-. 1 due to self weight, bars of varying seclions, Compositeg: sei{lri‘::;s'

‘de(orma es

lTempe’atu(E_s—q?—s—si-f—“EN NG MOMENT IN BE

= =%F0 ND BENDING MOMENT IN BE S Ay - .
- EAR FORCE AND = ' AMS: Axial forc

Hodl® g bendin moment diagrams for statically determinate beams ingllui;i‘:ar force 08
‘ nal hinges for different types of loading, relationship bet\?veen

o ipeams with inter '
rate of |oading, shear force and bending moment.
s IN .- Theory of pure bending, Asst i
: TREESES IN .BEAMS T ending, ssumptions, Flexural
Hodul formula for straight beams, moment of resistance, bending stress distribution 08
03 Section moduli for dufferen_t sgctlons. beams of uniform strength , Flitched '
peams. principle axes, Principle moment of inetia. S
Direct and bending str esses, Core of SeCtiF’"--Chiff,iﬂeys Subjec,ted'io wind .
pressure. L. ' Ll
SHEAR STRESSES IN BEAMS : Distribution of shear stress across plane
ssections usg(_i commonly for structural purposes, shear connectors
Module "TORSION: Torsion of circular shafts — solid and hollow, stresses in shaft when 08
04 transmitting poOwer, Shafts in series and parallel.
proof Resilience, Strain energy stored in the -
d load, suddenly applied load, impact load,
train energy due to bending, Strain energy

ISTRAIN ENERGY , Resilience,
;member due to gradually applie
istrain energy stored due to shear. S
idue to Torsion.
Wodule |DEFLECTION OF BEAMS
05 ihanging beams using double integration and M

types of loadings
THIN CYLINDRICAL AND SPHERICA

Cyhnders and spheres due to internal pr
hemispherical ends

acaulay's methods for different

L SHELLS: Stress and strain in thin
essure, Cylindrical shell with

¢ transformation of stress, 08
m shear stress, determination
tress theory of failure,
t and equivalent

batle PRINCIPLE STRESSES: General equations fo
principal planes and principal stresses, maximu
iusing Mohr's circle, maximum principal & max. Shear s
gt%?mbined Bending and Torsion, Equivalent Bending momen
jlorque.
[COLUMNS AND STRUTS: Buckling load, Types of end conditions for column,
iEuler's column theory and its Limitations, Ranakin Gordon Formula.

e et =T

\‘m L I

§
%

1 Tenes
NS 3
2 Tegt On teston miild steel bar (stress- straift pehaviof, modulus det
3 Teg On tor-steel )
. [\ .
~ " 01 Gastiron (transverse, tensian)

ermination)

C} Scanned with OKEN Scanner

- Deflection of cantilevers, simply subporfed and over ‘08




n teston mild steel bar/cast iron bar
. Torsio

: grinell hardness tresttest

7' Rockwell hardness s
8.' (z0d impact test/;:er::;p{c lest i load)
9 Flexural test <>r1n beam (two point load) (Plotiing of load deflection ¢,

N ¢ & fingip

Ite
10. Flexurd . 9&10C)
of € for experiment 1% 9 valy,

Theory Examination:

aper will comprise of totai seven question, each of 20 Marke

i ed to be solved
7 Only five question ne |
; Oueysllon one will be compulsory aqd based on maximum part of o
3. stions will be mixed in nature (for example SUpposeg s,

|. Question P

maining que % |
4. R(z) from ?nodule 3 then part (b) wil: be from any module other thap mody S pany
5. In question paper weight age of e;ch quule will be proportiona 10 nump e 3
" respective lecture hours as mentioned in the syllabus. er of
Practical and Oral Examination:
practical and oral examination will be based on one experiment performed from e

experiment given in the syllabus and the oral will based on the same experiment

Term Work:

Term work shall consist of minimum 07 experiments, assignments mjn"

1
_ TS 24 pr,

(4 problems on each module) and written test. The distribution of marks for term wo;:kosbrl]eawz
as foliows ¢

. Laboratory work (experiments/assignments). .............. (10) Marks.

« Test(atleastone): .........cccocooevieeieeieee e (10) Marks.

« Attendance (practical & theory): ............................. (05) Marks.

TOTAL: covvuennivensiunnsomssssssssssnsstssisnsasinesinnsssinesivor (25) Marks, -

Text Books: '
1 Mechanics of Structures, Vol.-1 SB Junnakar & shah, Charotar Publishers
2 Strength of Materials S. Ramamarutham
3 Engineering Mechanics Timoshenko & Young, Tata McGraw Hill
4. Mechanics of Materials EP Popav, Prentice Hall of India
5. Strength of Materials W.A Nash  Schaum's outline series, Tata McGraw Hil

References:

1. Mechanics of Materials James Geré—Thompson Learning

2. i . )
Mechanics of Materials Ferdinand P Beer, E Russell Johnson,

Jr.John Dewolf, McGraw Hill International

3.Th ‘et - _
eory of Elastic Stability Timoshenko & Gere, Tata Mcgraw Hill

4. Strength of Materials G.H. Ryder MACMILLAN

5. Strength of Materials R. SLbramaniam OXFORD

6. Strength of Materi )
g alerials A Practical Approach (Volume-1) D. S. Prakash Rao Univrsity Press

7. Mechanics of Materials Riley Wiley India

C} Scanned with OKEN Scanner



1 al / Automobile)

Mech?""ic

DRAWING

ri0d of 60 Lecture
Practical
Tutonal

-5
S
cL;\S ' MACH—INE
JECT = -k 1pe
UB ef wee

Theory Examination
Practical 3

Oral Examination
Term Work

TOTAL

petalls __ .
solid Geome linder with Prism cyli

lersection of pfusm or cylinder wi rism cylinder or cone both
In y, Primary auxiliary views and aux. projections of sim

o N

;I odule

o position onl
paﬂS‘

Machin9
washers.
Threaded Pa
assembly of

Detai
involv

Threaded parts in external and sectional Views.

Modiﬂe
0

parallel, woodruff, saddle, feather etc.

universal Coupling:

Kodule
0
bearings.

Module
W
stuffing box, expansion joint

Module
parts: piston, conngpting rod, cross head and crankshaft.

Module
0

____Yypesoffitin details and assembly drawings

I

- Question paper will comprise of total seven questions, each
2 Only five question need to be solved.
% Question one will be compulsory and based on maximum P

4 Rema
fomer:ammg questions will be mixed in nature (fof example su
Odule 3 then part  (b) will be from any module other than

5.1n questio

" Paper wei il be
®Spective | paper weight age of each module W

" ecture hours as  mentioned in the syllabus.

racl-
ica) ExammauoW

Mg

e)(amin 2 .
A Alion will be based on part B of the Term work

%

- intersection of surfaces and Inferpretation of solids

S-
solids in simple
ple machine

preparation of details & assembly drawings of Clapper block, Single tool post
Lgthe & Milling tail stock, Cotter, knuckle joint, Keys and coupling: Keys-sunk,

Coupling - simple, muff, Flanged, protécted flange coupling, Oldham’s coupling, -

Prépa}afion of Details & Assembly Drawings of Bearings- simple, sohd, 03' '
bushes, pedestal, footstep., 1.S. conventional representation of ball and

Preparation of Details & Assembly Drawings of Pulleys-flat belt, V-belt, rope 06
belts fast and loose pulleys, Pipe joints: flanged joints- spigot and gland and

Preparatiori of details & assembly drawings of Valves- Air cock, Blow off 08
0 cock, Steam stop valve, gates vaive, globe valve, non-return valve, |.C Engine

Preparation of detalls & azsembly drawings of Jigs and fixtures.

pr0ponional to numb

/

Semester. |

Marks
100
50

25
175

H;s.
09

Elements : Free hand sketches of M/C elements su )
: ch
studs, tapped holes, Conventional representation of as::r:t?l.ls' fn e
rts in external and sectional Conventional representation Z)fo

|s and Assembly Drawing: Introduction to unit assembly drawi
ed in preparing assembly drawing from details and vice \yersa. Qs 07

)
06 |

Limits fits and tolerances dimensioning with tolerances indicating various

of 20 Marks

art of syllabus.

pposed Q.2 has part ()
module 3)

er of

(} Scanned with OKEN Scanner



of half imperial drawing sheets N
ers

le 1 minimum 3 problems

Modu
1 Sheet on y of any two topics from Module 2

details t0 assembl
f any two topics from Module 3

is to assembly O

s on details

heet ‘
" etails of any unit topics from Module 4

heet on assembly tod

S -
| assembly of any two topics from Module 5

1 Sheets on details to

le 6 with fits and tolerances
‘ mbly of Modu
1 Sheet detail- 8ss€

B3. Practicals in AUTOCAD

rawing and designing of Assembly, joints, Gears <.

< » S r
Jigs and fixtures, .C. engine parts, pulleys and p, pri

8 shag; .
itings, Bearings . - . U, Ly P
:leluiilces Rivets ,Preparation of 2-D drawings for machine COMponepys EELI g
olc ] 3

o coplng. oesing )3 Dl i s S
standard CAD packages, Creat.lon 0. - r e dn:{ - models Usin Sing
packages, different views, sections, ISOMELric view an ‘Mensioning the,
Parametric modeling, creating standard machine parts. connecting rod, ﬂange

Computer aided d

coupling,.

Minimum Four Print out of problems solved in the practical class to.be attacheq
Term work ( module 2to 6) . ' o . S in the

The diétn’b‘ution df marks for termi-work shall be as follows:

» Journal containing of drawing sheets .............. (10) Marks,

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

» Attendance (practical & theory): .................. . (05) Marks.
TOTAL: ..coveiiiiiircerereceeeeec e e, erreeernena. (25) Marks.

Reference Books:

I. Machine Drawing By N. D. Bhatt.

il. A text book of Machine Drawing By Lakshminarayan & M. L. Mathur. (Jain
brother,Delhi).

iii.  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.

vii. Machine drawing with AutoCAD—Gautam Pohit and Gautam Ghosh (Pearson
Education)

Vill. Machine drawing By Ajeet Singh (Tata McGraw Hill)
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Tutorial

Theory Examination
practical

B Oral Examination T ‘

- - Term Work !... '!
TOTAL 3 2

i —— i 125 }

e

- Hrs.
12

"déi‘"s
sificat! ;
loys used

Process, Ferrol
0 us and non f
-ferrous met
als and

Manufacturing
their properties and uses

oM clas engineering.
pig iron. cast iron , wrought iron and steels

‘ ManufaclUfing of

such as Cupola, pit-furnace oil fired, gas and electri
’ ric

furnaces: ) upote
pacity, suitability, construction and working

| elting ‘
Reme’ “heir size. €3

furnaces:

.+ and Foundry: Materials used for pattern making, Types of
. o

Panern ma .
tern. pattern allowances, core box, core prints and cores

Moulding Methods: Hand and Machine moulding techniques

gating. principle of risering, solidification of castin :

mspec’tionﬂof _c_;;ti_ng, ‘ ] 9 Defects of

T "La/.u@s;'type of Iathes.._their'_const_r},ctior!-.and wérkiri'g;; operation of lathes o

WS rew cutting on C lathe, attachments and accasgsories used on iathe; tYP;a' of - 06

~ ools, cutting P eed, feed, depth of cut anc machiriing time. Capstan and turret :
|athes. tooling for simple jobs. - ‘ E

principle of
casting and

[Elementary treatment of modern lathe such as single spindle and multi-spindle
utomats. NC and CNO machines, machining centers:
an Machines: types of machines. horizontal, Universal, vertical, Cutters 06
iand their applications. Operation 0N milling machines, Use of dividing head and
!icircular table. Direct, simple, compound, differential and angular indexing and
;he'l_i(_:al mjl}ipg operation. Table feed in milling. Work holding devices.
foqule (Drilling Machines: Types of machines, Types of drillings. operations suchas 10
driling, boring, reaming, spot facing, counter boring, counter sinking and
tapping. Drill speeds and feeds.

shaping machines and slotting machine: Various types.
orking, operations and tools, field of application. quick return
f these machines.

Plaining machines,
construction and Wi
mechanism and feed mechanisms O
cal surface, centre less
d machines.

Grinding: Grinding machines such as pedestal, cylindri
g of grinding

and tool and cutter grinder. Operations on the above mentione
Grinding wheel, selection and specifications- Dressing and truin
w@s such as lapping and honing. S
U Weldi = g ——  Fusi 08
Welding And Joining Processes. Riveting, soldering and brazing. Fusion
— insert gas welding -

jg;‘dir?g' gas and arc welding, sub merged arc welding _
Electric slag welding — CO, welding = thermit welding- Welding Equipments.

Pressure welding - solid phase welding — resistanceé welding, friction welding.

Pr L

!w(j;ﬁfs r°apab||uy and applications. Weld joints-

'coﬂsidg ixtures. Weldability — designs, procé
erations — testing and improvem

] ;P
[} Owder Metallurgy_—

Prinin|

e .

me[a"‘:”g- Drgcess, applications, advantages and
Y. Processes of powder making and

Non.
Destructive Techniques

en
elrant, Magnetic, Elecm@n‘rf_sgﬂif__i’f..

types ed
ss and
ent of weldability =

Weld - welding defects. .

disadvantages of powder
mechanisms

ge preparations -

memllurgical
microstructure of

e T 08

B

/"-’"

.

of sintering-

Radiographic non-
Radiog@P™ -
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~

[ ds.
:destructive testing methoO
‘ ning processes:

i hi
ntional mac
Non conve | R
. iples, machin€s an lic . Electrical gig |
(Only'b?sm Fgg:nl;).ElectrOChemlcal machining (ECM) -U"rasonfcharge
machining ¢ beam machining (LBM),Electron beam machin, Chin,
(USM) Lo achining_(PAM) 9 (Egy®
PmynawcmﬁﬂﬂﬂgﬂﬁJw_” N - | y

W

qQuestion paper will comprise of total seven question, each of 20 Marks

i i d to be solved.
_Only five question nee |
Ougstion one will bé compulsory and based on maximum part of syliapys

: : ixed i ture (for example su

i q questions will D€ mixed in na PPosed Q.2

' Rf?;nn?gwlggje e part (b) will be from any module ofher than mog g)as iy
In question paper weightage of eaph modu[e will be proportional to numpe,

" respective lecture hours as mentioned in the syllabus. of

LI D —

N

Term Work:

sist of minimum 06 assignments covering all the topics and
a

Term work shall con
for term work shall be as follows:

class test. The distribution of marks

o ASSIGNMENS. ...ocororemmmssms (10) Marks. .

. Test (at least one). (10) Marks.

« Attendance (Theory): SRR REERI (05) Marks. .
(25) Marks.

TOTAL: ..... TSRS RIS

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

A Textbook of Foundry Technology by M. Lal

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

Production Technology by Raghuvanshi

Production technology by Jain & Gupta.

Elements of workshop Technology Hazra Chaudhary Vol I, II.

Manufacturing Process by Roy A. LINDBERG.
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Se"‘-esler-lll

| putomoD!e
al
1" AMICS
;ﬂm; MODYNAf go Lecwre 4
X 1" pei0d © practical ~
g wee" Tulorial 1
8
Hours
Theory Examination 3 10él()rks
e practical . '
o 5 /Oral Examination - %
Term Work . ” :
TOTAL____ 150 !
T T T e
e e
- petalls amic concepts: System, surrounding, state, path, property, g

?w omodY" Jirreversible process, thermodynamic work, heat, temperature

fl
N n ]
leuambri“m' Zeroth law of thermodynamics.
mal eq

wof Thermodynamics: Statement. First law applied to non-cyclic

a ternal energy. Application non flow processes viz. Constant volume

process: pressure. and constant temperature, adiabatic and polytrophic !

constant  Heat and work calculations. Application of First law to open

roceSS: now work, Steady flow energy equation, Work done in steady flow
ms, in terms of pressure and volume. Throttling process. Joule's porous

e - h
E;ees:perimem, Joule-Thompson coefficient, SFEE applied to boiler, nozzle

adenserelc- I
}Eﬁonhermodynamics; Limitations of first law-of Thermod'yaa-ﬁi-é; i
bt ine; thermal efficiency, reversed heat engine, coefficient of . 0

geformance, Kelvin-Planck and -lausius statements and-their équivalence,

* icamof cycle, Camot's theorem, Thermodynamic temperature scale, - -
s Entropy-Clausius inequality, Entropy changes for an ideal gas Gy T
rversible process, Entropy of isolated system'in real processes: Principle of © -
increase of entropy.

Introduction to Availability: Available and Unavailable energy. AE when heat
is withdrawn from a finite reservoir and when heat is withdrawn from an infinite
reservoir. Irreversibility.

kide Properties of steam: Dryness fraction, enthalpy, internal energy and entropy. 6
& Steamtable and Mollier chart, First law applied to steam processes.

Ismle Powcr Cycles: Vapour power- Rankine cycle, Modified Rankine cycle for 8
Mproved performance (Reheat, regenerative)

G . i i
C::rsnpower Thermodynamics of Otto, Diesel, semi-Diesel and Brayton cycle.
” Parison and representation on P-V, T-S diagram.

Th .

¥ wa:;’::’;g"a:'ucs of Fluid flow (One dimensional): Propagation of sound 10
‘App”canonugf C°mpr§551ble fluids, Sonic velocity and Mach number.
Conditions SteC:; h;“'t)’- momentum ?nd energy equations for steady state
Wrough ey of\y Ow energy equation applied to nozzle. Isentropic flow
M0zzle perfor, marymg Cross-sectional area. cffect of varying backpressure ,
$Qualions of oy ance. Area ratio. Critical pressure ratio. Normal shock, basic |

mal shock, change of properties across normal shocks.

8 3yleigh and -
\%n, Fanno lines. Adiabatic flow through constant area duct with

-—

Y

Loy
Bst;

1 0 0N pa ,

T Per wij| c .
e estion nezmpnse of total seven question, each of 20 Marks

.Quesr U
e One iy e 410 be solved.
Yy OMpulsory and'based on maximum part of syllabus.

I
be mixed in nature (for example supposed Q.2 has part (a)

I om Mog QUestiong will
Yugg e 3 th
IQ‘D:&?: Paper ::ipan (b) will be from any module other than module 3)
s ‘eclure hg:‘age of each module will be proportional to number of

rs : .
k. as mentioned in the syllabus.

%

R Shal o .
+ SISt of minimum 20 problems covering 21 the topics and a class
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icallassignments): (10) Marks,

.l work (NU® .
o TulorEl W% ey () Mg \
. Test (at o (Prac(ical & The ry). - (05) Mark.s
Atten ‘
.................................................... (25
OTAL: o ) Man,

Oral Examination:

ation will be based 0

n the term work.

Oral examin

Text BookS:

Thermodynamics M. A. Saad, Macgraw Hil|

Thermodynamics  R. K. Rajput, Lakshmi Publicatig,
dynamics T. D. Eastop and A. McConkey, Additién

4. Fundamentals of Compressible fluid flow S. M Yahya. = WQSIey

\ Thermodynamics  J. P. Holman, Macgraw Hill.

6. Engineering Thermodynamics _P. K. Nag, Tata.Macgraw Hill

7. Fundamentals of Thermodynamics Sonntag, Wiley India

|. Engineerng
7. Engineering
3. Applied Thermo

References:

1. Thermodynamics W. C. Raynold, Macgraw Hill and NY.

2 E‘ng‘_lneerin"g Therr‘nodyn;arﬁics ‘-‘I\.llayhew ¥ R:Rogers GE_C = Orient Longmap
3. Engine_erin.g 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.

Pr;S Engineering Thermodynamics Lyndd Russell, George A AdebiiO

(} Scanned with OKEN Scanner



ical Engineerin
s.E (Mechane 9 Semeste,. m
55~ tation and Communicat:
¢ o1 Preset 2tion Technique
gJEY 1 eek jLectur 2 s
sV i pef ipractical 2
el ) T torial
p hofﬁo min.) Tutoria -
o0 o Hours
‘ stem Theory Examination - {Ma'ks
Nation practical examination - i
g ‘Oral Examination - -
Work -
Te(’"" - 50
L= e 50

) railed Qullabhus ~
nete

communication in a business orgarization:

Internal and external communication, Types of ve

meetings. strategies for conducting successfyl business
meetings, documentation (notice, agenda, minutes
resolution) of meetings. Introduction to modern
COmmunication techniques.

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

2 . ) 08
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 should not exceed 20

printed pages.

_.__T_gghﬂiga_[ paper-writing, Writing business propcsals.
Interpersonal skills:

3 04
Introduction to emotional intelligence, motivation,
Negotiation and conflict resolution, Assertiveness,
team-building, decision-making, time-management,
Persuasion
Presentation skills: :

4 04
Elements of an effective presentation, Structure of a
Presentation, Presentation tools, Audience analy5|s,

S”QUage: Articulation, Good pronunciation, Voice
~-JUalty, Modulation, Accent and Intonation.
Cafeer Ski“s:‘—" T

Prepac:
es%a”ng resumes ang cover letters. Types o(
inte;\,r-nes' Interview techniques: Preparing for job |
'®Ws, facing an interview, verbal and non-verba

04

15

Fecturesveel,

COmm
ang
ervj

gw stra(egies (mock interviews)_‘ u_f.,'.-. <

r :mication during interviews, obsemation session:
nt oe-play techniques to be used to demonstrate

2l

S

AR

ofo e
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[\

- rt of selection
.. cussions as part = Process,
roupt :r':co roup discussion, Dynamics of g, U
Struc hniques for effective participation Tep | |

jor, t€
vefie % o of body language. no

.

————
——

ork: Part-| (25 Marks): Assignments;

Term W
mmunication topics

assigﬂments on Cco

on report-writing

2

3 aseignments

3 assignments on interpersonal skills

2 assignments on career skills

At least one class test (written)

Distribution of term work marks will be as follows:

Assignments  : 10 marks

Written test = 10 marks

" Attendance (Theory and Practical) : 05 marks ~

Term work: Part-ll (25 Marks): Presentation;
Distribution of term work marks will be as follows:
Project report presentation : 15 marks

Group discussion : 10 marks

Thg final certification and acceptance of term-work ensures the
satisfactory performance of laboratory work and minimum passi
term-work.

ng in the

Books recommended:

. Fred Luthans: Organizational behavior, McGraw Hill
g' LeS'k?r and Petit, Report writing for business, Tata Mc
. Huckin & Olsen, Technical writing and professional commt
McGraw Hill

Graw Hill
ncation,

0
4. Wallace & Masters, Personal development for Lifé & work, Thors?

Lerning.
g- ;'eta Murphy, Effective Business Communication, McG? "
- Raman and Sharma, Report writing. '

p
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mechan!

sE(

GLASSZ ACHINE SHOP PRACTlCEI Mester |

G M ek 1Period of 60 Lec}q-re _ “

505 . pefwe Practica — |
pef® Tutoria| 3
o i

Theory Examinatigy, Hourg Marks ‘

jon Syste™ Predfical " - |

e i Oral Examinagigr, [ - ‘

- Term Work ‘ -
" TOTAL | :g |
""_“-‘m\\\\m“\‘\\\i
—
YL

n plain and taper turning. _

[,0ne job O revision turning, taper turning and SCrew Cutting.
7' one job 02 Shaping machine to make horizont

o ob o

3, one

al and inclineq Surfaces.
bs on forging of cutting tools use on lathes.
jobs
4, Two |

xercise on welding — Preparing a Component Compressive Wwelding joints,
simple & ‘ ‘
5.0ne

SR ' v k shall be as follows:
o rks for term wor
istripution of ma
The distl

' : ks.
ratory work (experiments). ......... ... ((1400))“?‘/\:‘;:
. ;?tzidance (practical): ..................... |
M (50) Marks.
TOTAL: ceeeiriiiiieeieaineennnns
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(Mechanical / Automobile)

>

he"‘
: Csle
LASS: SE oy
) pPLIED MATHEMATICS -V
suBJECT A7 « 1Period of 60 Lecture 4
periods pef Wee Practical -
min Tutorial -
Hours
: Mark
Theory Examination 3 10
System : 0
Evaluation SYS Practical - .
Oral Examination
Term Work -
TOT%E cas ” 100 |
sr.No. Details i
oG ter Series s,
Module . Fourier Ser ot
1 ; e i
0 1.4 Orthogonal and orthonormal functions, Expression for a {uﬂcuc’ni |
cenes of Orthogonal functions n |
1.2 sine and cosine functions and their Orthogonality Properties ,
1.3 Fourier Series of periodic functions with period 21y and 2, Diricy
theorem (only statement) els
1.4 Even and odd functions .
1 5 Half range sine and cosine series ;
1.6 Parsevalls rélations (qnly~'étate'rh§gl) . i
17 Coﬁplex form of Fburier series -
1.8 Fourier inlegrals with evén and odd functions.
fodule 2. Partial Differential Equations n o
02 :
Parial differential equation governing transverse vibrations of an elastic
string, its formulation and solution using Fourier series. ]
Heat equation, steady- state configuration for heat flow. .
|
Two & Three dimensional Laplace equation. :
Module 3. Random Variables: 02 '
03 _ i
'3.1 Discrete and continuous random variables, probability mass function angd
:density function. Probability distribution for random variables. Expecled value,
‘Variance. :
Module 4. Probability distributions: 08 I
04 3
. 41Binomial, Poisson and Normal Distributions.
Module 5. Sampling theory: T 07
05 .
5.1 Sampling distribution, Test of Hypothesis. Level of significance, critical :
regior.. One tailed and two tailed tests. Interval Estimation of population
Parameters. Large and small samples. ;
52 Test of significance for Large samples: Test for significance of the difference
‘between sample mean and Population means, Test for significance of the :
difference between the means of two samples. i
;‘5.3 Stude_nl's l-dislri.but'ion and its properties. Test of significance of small
Isamples: Test for mgmﬁcanc_e of the difference between sample mean and .
&? pulation means, Test for Significance of the difference between the means of
:OfOﬁtSampleS, Chi-square dlstribution.and its properties, Test of the Goodness ;
e bl S — . c
g/:;OdU‘e 6. Fitting of curves: 05 |
| .

6.1 Least square method: Fitting the st

J

e Bl
raignt line‘and parabolic curve): Bivariate: ,
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ency pistributions, Correlation Co-var

ance. K b / 7

pred

g
» ¢ Rank Co-relation Coeff;
.:v\c’i‘”nan > clent (n0n~repeat d
g e &

hout p“’_‘?,fl Regression Coefficient g lines of re Peateq fanks,
Wit . gfﬁsSmn

ln’l"’}(w
e

apel will comprise of total seven question e ;
.;"\‘.‘ * t C
2 ane Wil be co_nmulsow an‘d based on maximy of 20 Marks
WS ogestions will be mixed in natyre (for exa Part of Syllabys

o0 "{Me 3 then part (b) wil be from any mogyje !

§ PPosed
ne t 2 ha
e question need to be solved. her than Module 3) SPat

W htage of each module wj

©_on paper welg ) dute will be pr, .

_ 'C‘A;;t'\’e jecture hours as mentioned in the sy“abﬁsOpomonm o Numbey o
psa .

B\
\
L

<ot Book of Applied Mathematics : P. N. & §. N. Wartikar
o nematical Statistics : J. N. Kapoor & H. C. Saxena

. uper Engineering Mathematics : Dr. B, S. Grewa|

. sqpabity, Statistics and Random Processes : T, ve

o i eraraja
: tvance Engineering Mathematics : E. Kreyszig Jan
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chanical / Automobile)

CLASS: SE (Me ) e,
SUBJECT THEORY O_F”MACHINEFS | ter. v
‘ « 1Period of 60 Lecture ‘
er week 1Period 0 4 ‘
Pgnods d Practical 2
min '
[uional B ’
E Hours M
Theory Examination ark
luation System 3 s
. Praclical . 100
Oral Examination . -
Term Work -
TOTAL 25
o 125

Sr. No. Dotails

dule 01 1. Basic Kinematics:
Module 1.1 Structure, Machine, Link and its types Hrg.

1.2 Kinematics palrs Lower pair§ and higher pairs ,Form closeq
force closed pairs, Based on relative motion permitted sych as
prismatic, cam, helical, Globular,

paifs and
fevolute,

1.3 Kinematics chain and Mechanisms: Grubler's Criterion for Movak
chains and mechanisms has locked, constraint, Unconstraineq bas Vability of
Grubler's criteria. Limitations of Grubler's Criteria. ed on

1.4 Inversion of chain: Study of various mechanisms derived from inyere:

of following chains with regard to motion of links. of rmechanisms mo?"’ersmns
modification, quality of motion transmission (uniform, non-uniform SHr:/Tn
SHM), limiting positions, dead. positions, quick return property, 3Pbli¢at' . Non.
Four bar chain (Grashoffian, non-Grashoffian), Single slider crank chéi,'{’ns.
Double slider crank chain. . : . '

1.5 Special Mechanisms:

Straight line generating Mechanisms: Exact Straight Line Generaling
Mechanisms — Peaucellier's, Hart's . Approximate Straight Line Generau‘ng
Mechanisms — Watt's, Robert's, Evan's and tchebicheff's.

Offset slider crank mechanisms, Pantograph, Hook joint- single and double
Steering gear mechanisms — Ackerman, Davis '

Module 02 Velocity and Acceleration anaAIysis of mechanism 10
(mechanisms up to 6 links). :

2.1 Velocity analysis by instantaneous centre of rot.ation method (Graphical

approach)

2.2 Velocity analysis by relative velocity method (Graohical anoroach)
ANE.ySis IS extencad 1o find rubbing velocities at joints, mecnanical
advantage (Graphical approach).

2.3 Velocity and Acceleration - analysis by relative method (rnechanisms
upto 6 link) including pairs involving Coriolis acceleration (Graphical

Approach). . :
Module 03 : Kinetics of Rigid Bodies: | !

(33.1 Mass M. . about centroidal axis and about any other axis. Radius of .
yration, DAlemberts Principle of bodies under rotational motion about 2 fix

g::; and plane motion. Applications of motion of bars, cylinders and sphefes ,

. |

3.2 Kinetics of Rigid Bodies : Work and Energy

.,ml”.""‘

y . . | . i ml (i
i(::ftlc energy in translating motion; Rotation'about fixed axis'and in genf

o mnt; - e A
AN VAlark anarav nrAncinla and rAncaniatinn nf enornv
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orce analysis of Plan
" Dynamic f e N\echamsn\s:
st dynamic force analysis i1, or
galic anﬂec“ng rod and crank), Engine for
1 con
PRI

55
1::k sha
(

. ol Cfank m,
(

J

|"‘A‘

ech
e ang)y. @

Nig
Ysis,

[\l
C i t systems loc
¢ : equivalen
oyn m'tC;gLy[ correction couple,
bl
A s nd W!

2
with nd its applications, Fluctuatio
.,nee': tia of flywheel for reciproq
ng in

) ener )
3ing prime E‘Y' fu

e Drives - Types of belts, y

& Rgr’ open & Cross systems |4,
of bel:,ns centrifugal tension, injtja
ensiorts.

n ission.
ver ransm
pov

elocity ratig
of \ sh: &

elting dyn mic

| tension. condmon

) chains = type
5¢
feng!h
016 6800

s of chains, chorda| action, Variatigp, in Velog
I

o » a gearing, Conjugate profile ap

X nd Cycloid gear tooth profile, Con
a

d its',graphic consy,
struction of lnvolute

; f contact, co
contact, arc o. ¢ .

. Palhﬁcl’:a Interference in involutes
.pr::e derence free motion, Metho
in
gearS.

ntact ratig for invg
gears. Criy;

ers
ds to control interference

lutes an,

3 Static force analysi_si_n‘g'e_a.f;s.Fi
6. e
,//’_—

—
-

nination:
Examind
TM—

paper will comprise of total seven questions, each of
1. Question

Only five question need to be solved.
2

tion one will be compulsory and based on maximum part o
3. Questi

Remaining questions will be mixed in nature (fo
4.Re

r example sy
from module 3 then part (b) will be from any mody

le other than

5.In question paper weight age 91 eacr? module"wtc)IL :e
respeclive lecture hours as mentioned in the syllabus.

Asignment based on topics covered under all
pictical Hrs, )

modules 1 to 6. (To
Minimum 4 problems on each module.

Waphic work (o half imperial drawing sheeis)

Ten Books:

Cre
ana‘yms.
m

Tuctip,
Profile

of te
in involutes

ur, bevel, _helical_. Worm & worm gears

(o]

€p of bel,

axnmUm

y fatig, chain

n, lnvolute

d cycloig toolh
eth for

0 Marks

f svllabus.

Pposed Q.2 has part (a)
module 3)

proportional to number of

be covered in

Mallik.
. h and A. Kumar
]‘T“EOW of Mechanisms and Machines by Amitabha Ghos

)

+ heory of Mechanisms
J

€0y of Machin
! heory of

and Machines by Shigley
es by Ballaney
Machines by Rattan.

i : Mac i tice Hall Inc.)
L Eli::matfcs of hines by R. T thehkle (Pren
) Mecma‘.lcs by V. m. Fairs (Mcgraw Hill)

han

dman @
is Vol. 1 by A. Er
Pragee Oesign: Analysis and Synthesis Vo

{ K e Hayy Inc.)

hemay;

nd G. N. Sandef

Hill).
eichai (Megraw
Hirisishai (

S ang dynamics of Planer Mechanisms by Jeremy
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for term work shall be as follows:
s

20

pution of marK

The distri . .
ry work (experiments/assugnmentS). ............ ‘.l.010 Markg
) Labt(atleastone)~ Ory) . oeieirireiiin. . 08 Marks.
. Tgsndamce (praCtical&the y) - arks,
. Alte

............................................ 25 Mar
Total: comvereeresttst .
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chanical / Automobite) ]
- (Me
GE(

/
: .LA55' (ERMAL ENGINEERING
0 T t k 1Period of 60 Lectyre SQ,nQ_l
nJ[ wee Pr e 1y
U7 g per aclical .
;»cf'od Tutonial 5
it
T s .
5ystem )h'eory U“""f\ahon HQU'S
ation Practical Ma“g
Y J
(Vo Oral Examinm.On 100
Term Work -“
TOTAL 2
2
159
potails f refractive mixtyrac.
No- mbustion 0 ures:
§f 0

c | A/F ratio, Heat of comp,
J a .
e AfF, a::znefgy of reaction. Enthg
" inlerrs\ure and constant volume_ First law for feagy
‘ r?rfl’bustion u_ainp_e_r_aggrie_.g_r}_tfggy\qtlgnges for re;vc?' )
~Gompressors - Reciprocating: S i %2 reciy
e 1COME L clearance. Multistaging of ¢ i iy
ol eglecting ) ; Pressor m
"Z ;erfect inter-coollng. Ide_a} inter Cooler ressure. Min‘w age ajr
o delivered, volumetric (;fﬁcnency, 'Sotherma and adighqy; o
clearance volume on F.A D.ang Volumetric efficienc, V\fefﬁmency, Efect
efficiency calculations. _ 70K, Powe 5,4
—steam Generator: Fire tube ang water tube poii. -
eam Genera v ube boilgr, e :
;tess ure botlefS. once through bpller, examples, lm:gwai:‘rte{ssure and Higp. 8
0 ‘boilers. Mountings and accessories, Layout of 3 Modern 1 €alures o 1
‘evaporation of boilers; Boﬂgr__perf

ormance: Bojjer gr. .-
qle ‘Steam Condensers: Eiements '
Modu

) of condensing Plant, Typeg o
o surface and evaporative condenger. Partial pregs
vacuum cfficiency,

. Ustio
Usllon.ope eacll()ns ,
n ' § :
Py of 'ormalioannd Cloggd s lOIChIQm

yodule

fﬁciency

féondcﬁgc 6.
6
ure, effec of s,

air leakage'
Air pump capacity, Mass of cooling water, _
Steam Nozzles: Flow througt steam nozzle- velocity at eyit an, i
;ﬁodme maximum discharge, nozzle efficiency. d condition for 10

action, Parson's turbine.

Condition for r_w_waxin:ug{'n _e'f_f:nc_:ig_r_wcky.__
Wodule  Gas Turbine: Application of
0% cycle gas turbine, methods to improve effici
... thermal efficiency and work ratio.

L

ist of Exgeriments:

l- Sludy of bojlers mountings a
+ Sludy of ey

J, Sludy of ex
Study of gy

nd accessories

Periments on heat balance sheet of boiler.

Periments on as turbine

Periments gn ?nass flow rate of air through orifice plate or nozzle.

6 ,?:;‘:Y of Steam turbines.

] Sug on ajr Compressors.

b e Y of experimen
&

int volume.
j constant vo
ts on calorific value at constant pressure and v
Mination of d

ryness fraction

The

g o ; -

ks
. h of 20 Mar
W fivg Paper wij Comprise of total seven question. €ac
Quesﬁoniues“?" Need to be solved.

bus.” "
, t of sylld
e will be compulsory and based on maximum P2
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| be mixed in nature (for example

, .
} - estions wil . u
4 Remanrr:;gg U‘}: 3 then part (b) will be from any module ot tﬁgr?sed Q,
| fro::estion paper weightage Of;?i%izioﬂutlﬁe“gtl?aebpm Ortiong godl”e 3?8 Py
5.Inq , ture hours as m - us. Uy f
respective 1ec bey 0
Term Work:
ist of minimum 07experiments, assignments wri
Term work shall consis il ' Written ¢
visit of Thermal Power Plant. The distribution of marks for term WOrk shgy, bis;a““aw
S Tollgy, ™1,
. Laboratory work (experiments/assignments/ Visit Report): 10Marg Thy. '
e Test(atleastone): ......ocooovrviiiiiii L 10Marks. :
« Attendance (practical & theory): ................... 05Mars,
TOTAL: ............................................................. 25Marks-

Oral Examination:

Oral examination will be based on the list of experiments given in the SYllabus g th
Ele

work.
Text Books:

1. Thermal Engineering . by Ballaney, Khanna Publishers, Reprint 1994,

2. Thermal Engineering by Kothandraman, Domkundwar, Khajuria, Arrors bhanpatra,'
sons. ’ : ¢

3. Thermal Engineering by R. K. Rajput.

4. Steam and gas Turbine by R. K. Yadav.

5. Thermodynamics by P. K. Nag - Tata Mcgraw Hill co. Reprint 1992,

6. Thermodynamics and Heat Engines Vol Il by R. Yadav, Geniral Publishing house
Reprint 1994 |

7. Turbines, Compressors and Fans by S. M. Yahya, Tata Mcgraw Hill.

References:

L. Principle of Thermodynamics by H. A. Sorensen, A. Merimal Publications, 1972
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ec1anlcal/
55 5¢ (™ DUCTION PROCESS -1
CLA 1. PRO,,_ - Ryt

u[;JEC,‘ cok {period of 60 Lecture
57 45 pe( Practical

(i0
Peﬂ Tutorial
(l”

Semester. |y
\

Module
"

Module

0

A
Wdule

0

i

Theory Examination ',‘O“’S Marks

Practical 100
Oral Examination B N
Term Work . &
TOTAL ) e

B T 150

P ———

and Fixtures:- Need for jigs fixtures

ciples of location, design of locating el

pins spring back, vecla blocil<s. etc. principles of Slarr?g:r?g ‘:i,r:oTaung pins support
P amps, like screw clamp, lever clamps and other types of ope hand operateg
neir types and applications indexing devices, auxiliary elemzmps Drill bushes-
jigs like piate leaf solid and box types for drilling combined i Design of drill
facing etc. design of mllhr_\g fixtures such as plain, String th reaming, spot
types- Design of turning fixtures. » 9ang and indexing

etal Cutting & Tool Engineering: features of machini
gdfspeed and cut'ting, mechanism of chip formation?f:';lrr\‘::r:a%(p ;(f)cisses' soncept 8
reduction coefficient force analysis. Merchants circle of cuttin Sf e e chip
expression for shear plane angle and coefficient of friction in tzrr?::cfes' i
forces and too!_ angles. Me_rghants theory- original and modified -uttif\uufmg

ower calculation in machining processes, gross power efﬁcien\'c o{g orc;? o
10ols, effect of various parameters on cutting forces, methods of eitim::iac mfe
cutting forces. ' o

elements of Jigs and

Economics of metal cutting:- parameters affecting machining cast. foo'l lifé for * '

minmum cost and for max. Productivity.

Measurement of cutting forces:- different types of dynamometers and their 8
operations Tool life definition, mechanism »f tool wear and measurement
preliminary and ulimate feature, factors Influencing tool life such as speed. feed,
depth of cut, tool material, cutting fluids etc. Surface finish-influence of various
parameters cutting too! materials-composition, field of application and

|

manufacture.(carbon tool steel, high speed
and ceramics) coolants —function of coolan

steel, non-ferrous alleys, carbides -
ts, effects on cutting force, tool life i
: |

and surface finish, Types of coolants, Choice of coolants.

Module

Boring tools, Drills, Reamers Milling cutter

Milling:-mechanism of process, mean ¢

in milling. . gear milling, standard cutters

~ shaping, gear shaving and gear grinding
Module Sheet-metal Workingi- Elementary treat
0 presses ,press devices and classification 0
piercing, compound, progressive, bending,

calculations, development of blanks , scrap strip ection of
selection of die-sets, stock guides, strippers. pilots. stop, elc. selé

- presses, capacities and other details.

Mo o
g Qule Rolling and Forming of metal: Principles

f'le,SSUfe. torque, work and power in rolling
r°l'!“9 load, Principles of roll pass design--
olling, Rolling defects.

Forgi
orging extrusion ,rotary swaging (proces

wCations on|y)
—

ST

The

o
. \W%

Design of cutting Tools:- Tool geometry and definition o

o of single point cutting tools, Design of single point cutting too
s, Inserted type cutters, Broach tools,

processes.
ment of press working, ope_ration on
f presses, design of blanking,

milltypes and capacities, Rolling parameters:

f principles tool angles 07
Is, Form tools, -

hip thickness, power calculation

and limitations, gear hobbing, gear

l
‘.
10 |
!
i

forming, and drawing dies, loaq
layout, design of punches,

and process characteristics,.Rollmg 06

Draught, spread, elongation Jroll
Effect of front and back tension or:i

KAiscellaneous processes like threa

s, types advantages Jlimitations and
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e will b€ compulsory and based on MAXIMUM part of SYllabyg
ion on .

4 Remaining queshons

. ; for exampl
will be mixed in nature { PIe Supposed Q 5 has |
3 then My,
module "oy

le 3)
dule other than modu

il be from any mo
part (b) W!

tion paper weightage of each module Wil be proportional to NUmber o
5.1n ques {

QSD
e '
lecture hours 83 Clig

mentioned in the syllabus.

Oral Examination :

Oral examination will be on maximum portion of syliabus.

Term Work:

—_—

At least one assignment on egch module of the Syllabus shown above including aé,
3 Sheets on press tools and Jigs and fixtures. ®asttug,

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

. Assignr.hents‘ e D evveeieies e e (10) Marks,
o Test (at.leas't 111 HRTRRRNNUPR PRI e deniaeees (10),Mafks.
. Attendance (practical & theory): .....oooovirrreaeees (05) Marks.
TOTAL: cocoevenenees oevesasuemeasasasntetsassessseraasensarsasaniss (25) Marks.
Text Books:

1. Tool Design By Donaldson.

2. Jigs & Fixtures By P H Joshi.

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

5. Machining Process By H.L. Juneja

References:

Fundamentals of Tool Design By ASTME

Metal cutting Theory & Cutting Tool Designing By V. Arshinov, G Aleksee!
Fundamentals of By Donaldson

principle of Metal cutting By Sen & Bhattacharya
Fundamentals of Metal MACHINING By Geoffery Boothroyd
Fundamentals of Tool Design By ASTME

Introduction to Jigs & Tool Design By MHA Kempster.

8. Production Tooling & Equipment By WA J Parsons

9. Die Design Fundamentals By J.R. Paquin

10. Rolling of Strip, Sheet & Plate By E C Larke & M.Cook.

U1, RollPass Design By British Steel Corporation .

12. Techniques of Press i
. Working Sh
13. Production Techndlogy - HMgT : et MetaI'By Earry Reed

1.
2.
3.
4.
5.
6.
7.
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SE (Mechanical / Au:amobile)
55

T MATERIAL TECHNOLQGY
SUB per week 1Period of g9 L}?Cture

LA

- \ Seme
F’eriodS Practicq; - . Ser.
nif T
m T ‘
aluation Syste heory Exam:natmn Hoyrg
Ev Practicg, 3 Mo
Ora' Examinauol" - 100
Term WOrk .
——____TOTAL R 2
o m———— _— “»-\._\“\‘»; o 5
T T T e ~-e L. T . 125
o Details e .
Sr':ul‘c Lattice Imperfections.
] - Hrs,
0 Definition, classificatign and Sig”iﬁcanc@_ o ) %
mperfecu()ns |
Pcint defects, vacancy |

and effects.

Dislocation: Edge ang s--

ew dis|ocatlons B ;
P ur _
znd their significance 98r's vector. Motion of dislocationg

Surface defects, Grain-:oﬁnda‘ry SUb- angle gra; '

o e e 2 SHO=an aln b
Their significance. Genzration of dislocation SF}:rank sgggasry and sta;kn_n_g faults.
multiplication and Signf zance. . ource, conditiong of _

Dislocation interactions

E!imination, mi
vp. Dislocation jog dis;

minat ulticomponent digiarar
cZation climp. .

<=

Deformation:
=tlormation:

Definition, elastic and piastic deformation and significance in design and shaping

Deformation in single crystal and polycrystalline materials

Mechanism of deformaz:on. Critical stress for deformation.

Deformability of FCC, BCC. and HCP lattice , slip systoms.

Strain Hardening:
—=—_Tidrdeninq:
Definition importance of strain hardening.

: . ~ ineerin
Oislocation theory of sirain hardening, Effect of strain :acr)def;'r:\g ;g::sgof 9
Ehaviour of materials Recrystallization Annealing. T ?fe?;mg recrystallation.
€Covery. Recrystallizztion and grain growth. Fa-cwtr;eaory. Their advantages,
“€Crystallation temperature. Hot and cold working
Moy 'Milations and applications.
" Eracture

r

Definition and types of facture.

i i tion
on. Disloca
t<‘:ity for brital fracture.

. wan's modifica
Britte fracture. Griffth's teory of facture. Oro::,lta):gation velo
€ory of factyre. Critical stress and crack p

Ductile fracture,
Noteh effect on fracture.
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Module
03

Module
04

Module

05

Module
06

Martempering, Maraging and “\_Hs,’_°,"T!if‘_9_Pf9°?§5~

hardening an

. jlure:
EggygF/a/ ance of cyclic stress.

De n i nIYIC
i ff |
1S

esl dala preseﬂ

Mec tation and statistical evoluygp,

q. T rtant factors on fatigue Notch . CUrve
testing. e of unpo effe an
Fallr?t‘:pretanon. Ir‘ﬂslfenscsing corrosion fatigue Thermai fatiqyq ct su”aceq
is ! f pre. '
ffect 0
effect E
Crec

(ure on mechanical behaviors of matenials
tempera
gifect of

finition and signification of creep
Defini

' ation.
data presenl.a

< oap testing and

Creep tes

pep.
Mechanism and types of creep

" HAYS
N cup ol
InS e

Creep Resistant matenals.

Theory of Alloys& Alloys Diagrams

ficance of alloying, Definition. Classification and properties of differen,
Signill

types of alloys.

Diiferent types of alloy diagrams and their analysis.

imporance of Iron as engineering material, Allotropic forms
imp ! s eer A
carben in lron-Carbon alloying.

Iron- Iran carbine diagram and ns gnalysus. '

‘Heat treatment Process:

Technology of heat treatment.
Classification heat treatment process

Annealing- Principle process, properties and applications of ¢
Diffusion annealing, process annealing and Cyc
and their remedies.

Normalizing. Hardening heat treatment, Hardening baths, Hardenin

baths, Hardenabilitiy. Tempering, Subzero treatment, Austempering,

Surface Harden—l'nq & Diffusion Coating Préce-s;siéns

of lron, Influence of

St iull annealing,
lic annealing, Annealing defects

g media, Salt

Hardening and surface Hardening methods. Their significance and applications,

Carburizing, Nitriding, Cyaniding, Carbonnitridin
hardening processes. Diffusion coatin
Siliconizing and Boron diffusion.

Effect of Alloying Elements in Steels:

Limitation of plain carbon steels. Significance of alloying elements

Effects of major and minor constituents, Effect of
carbide, auslenite, Effect of alloyin
decomposition, hardening and te

g elements on phase transformation, i
mpering

g, induction hardening and flame
g processes of Colorizing, Chromising,

alloying elements on ferrite,

Classification of tool steels and metaliurgy of tool steels and special steels.

Strengthening Mechanism:

Theory and applications of strain hardening, Age hardening, Precipitation
g Dispersion hardening,

—_—

Examination:

“‘&L\

N B

l. i f . : w of 20 MY
1+ Question paper will comprise of total seven question, each of 20 Marks 36 ' 70
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ion need to be -

y five question solved. =4
5 ON jon 0N® will be compulsory and based o
~ quest”. jons will be mi i
S Remaif"”dm:e;ilr?en part (b) \Eﬁlegé?rnat“re (fo
4ot (on aper weightage of each f::dz?y module otherult?pc’sed Q2 hag

esti ) e wi 2n m part
5. '"::pectlve lecture hours as mentioned in the ;‘;I‘I’:bpropomona, mo:“'e 3) @
r us Umber of

maxim
um pa
T examp! Part of Syllabysg

« shall consist of

‘ ,\:sigf‘-me“ts On topic; drawn from syllabus,

ASP S cals Base on topics from syllabus exper;

ferences ments can be ¢
. factony repoit Preparation of equipment, process
F e neerg components reperts after visit to im;;
1east one class lest

onducted ang preser‘ed

qualty control
. Cl and fall
oran! industria Dlantsl ure analysts of

4 A

e dlsmbullor\ of marks for term work shall be as follows:

, Laporatory work (assignments, Practicals, Factor .
. Test(at 1€aSt ONE): w.vvvvreerie e i repo%),m,_,__ 10 Marks.
. Attendance (practical & theory): ......... ... ' 05 Markks_
arks.
7 T TP TR TRPPEPIY
TOTAL: ceveiemanrnrsss st 25 Marks.
Text Books:

|. Mechanical Metallurgy: G.E. Dieter , McGraw hill International New Delhi
The Structure and Properties of Materials Vol I' M. G. Moffet, G T W. Pearsall & J

Waulff.
3. Materials Science and Engineering by William D. Callister, Jr. — Adapted by R

"~ Balasubramaniam. Wiley India (P) Ltd
_Metallurgy for Engineer- E.C. Rollason - ELBS SOC. And Edward Arnold, London

_Mechanical Behaviour of Materials- Courtney- McGraw hill International New Delhi.

B

F 3N

5
References:

l. Metallurgy Engineering Part I&II-R. A Higginns & Hodder Stoughlon, London.
2 Atext book of Metallurgy- A.R.Bailey — Macmillan & Co. Ltd., London.
3. Introduction to solids- L.V.Azarooff- McGraw hill International New Delhi.
4. The Structure and Properties of Engineering Alloys- W.F. Smith- McGraw hill
) International, New Delhi.
3. Strengthening of Metals Packner -
6. Engineering Physical Metallurgy. By
1. Physical Metallurgy for Engineers, B
Nostrand Co.INC.
8. Engineering Metallurgy Part | & II, By Raymond A. Higgins, English Language gook
0 ASocm.-ty &Hodder & Stragton.
1.0 S(exl book of Metallurgy, By A.R.Bailey Mc Millan & Itd ,London.
) tructur'e and Properties of Alloys, BY Robert M, Brick. Roert 8, Gerdon . e
. Jternatlonal Book Co. i
‘Arere\tglléuggy for Engineers, By E.C. Rollason. English Language Book Societ
12 ot gbhsher Ltd.
¢ Introduction of Engineering Materials, BY B.K. Agrawal. M
rial technology .0

3. A text book A
of Egg,. Metall nd maié

Pub,New Delhi. gg.. Metallurgy @ t o

. Ege SCienCe and Engineering of Mateﬁals. By Donald R. ASRela"d‘ PWS Pubhshmg

Reinhild Puplishing Corporation, New Delhi.

Y. Lakhtin , Mir publishers, Moscow.

y Donald S. Clarke and Wibur R. Varney. D. Van

Graw hill

y &Edward

cGraw hill Publishing Co. ltd.
yNVFE Jrsule satya

15, Phye:
hysical Metallurgy by Avener
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SE (Mechanical / Aulomob“e)
s
A5
g o |N[;)US:»TRI»"\L ELECTRQN‘Cs - .
5UEJE o week 1Period of 60 Lecture 5
,,erlods' Practicg ey,
2.
rnin' TUlOria| q Iy
tem Theor
jon Sys Y Exam‘
Pl Practica| "aton '3‘0"".
Oral e My
ral Exam'”atno,, . ) Mk,
Term Work : 0]
TOTAL
5
Detalls 124
g NO‘O Tmmstors and thelr Applicationy
odV .
ot 11 |ntroduction e

1.2 Applications

13 gymbolic Representations

14 specification

1.5 principal of Operation of SCR

16 Two-Transistor Analogy of SCR

1.7 DIAC

18 TRIAC

1.9 Basic Triggering circuits for Tyristers

1 g Rectifier Circuits using SCR
Module Invertors, Choppers, Converters

02
2.1 Commutation circuits

22 Inverters: series and parallel
2.3 Choppers: Step-up, Morgan’s, Jones's
2.4 Single phase and three phase Converters
;dsodule 3.1 Solid State Control of D.C. Motors
Introduction
Advantage of Electronic Control
D.C. Motor Speed Control
'Speed Control of D.C Shunt Motors using Thyristors
Over-voltage Protection of D.C- Motors

Overload Protection of D.C. motors

Closed loop control
3.2 Solid State Control of A-C- Motor®

Introduction

A.C. Motor Control
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/ dCO“"OI of Motors - , o
/e _

J .
{ -
o Amplifier 741 & ICNE 555
r
ore ,
. in diagram, charactericy;
s guction. pin eristicg SDer
’Wd 1 In[fo ' DECI.lcations 08
g ) 41 - i
‘ plications of '?,Z r1 Integrator, dvfferentiator
5.2 'enentation ampliiie + adder comp
Inslru aramr’
55- Astabl
g 3 AppIc2" ofies ® Menostapye, Bistable y,,
v
Circu'ts lbralors, iMing
oigital Electronies
|
e . . :
s ginary logic, positive .Negative, logic B 08
y ) R Oleg
§ DeMorgan's theorem, logic Circuits, Slanda: r}Oai_gebra basijc theor
gates, Ex-OR and Ex-NOR (Symbo, ¢ Lalio 9IC gateg, Univey em
lmp|ementalt|on of!éaoollean €quation ygng 1, ”S‘ Na iryyp lable) $al logi
duction of Boolean eq; a .
gate, re Guation USlr\g two v nd Univerg
anable K-M3 al
p.
Introduction to 8085 Microprocessor
¥ Architecture, Instruction sets, si 06

mple progra e
memory and !npgt/C_)_qlpul devices, ADphgah:n:mmg' Nterfacing yyp

7

Wﬂm—eﬂg

| Firing Characteristic of An SCR

1 Half-wave Gate-controlled Rectifier Using One SCR
i.SInSJ'e Phase Half-controlled Full-wave Rectifier
{ llumination / Fan Control using SCR
§.Characteristic of a Triac

6. Application of a Triac for lllumination Control
1.Firing circuit using Unijunction Transistor

§.SCR Controlied Emergency Light

9. Speed Control of D.C. Shunt Motor using SCR

I0. Study of Integrator using OPAM 741

1. Study of Differtiateor using OPAM 741

I2.Study of Adder using OPAM 741

13.ToRun a simple program on Microprocessor 8085 such as adaition etc.
4. Study of a Three phase rectifier using Power diodes.

I3.Sudy of an Electronic timer using IC NE- 555

1. Question pa
g, Only five qQu
- Question on
-Remamlng

using Two SCRs and Two Diodes

Per will comprise of total seven question, each of 20 Marks

estion need to be solved.

e will be compulsory and based on entire part of syllabus. has parti]

fr questions will be mixed in nature (for example 5“""°segdoui§ 3)a *P

o Module 3 then part (b) will be from any module other e mber of

: nrquestipn Paper weight age of each module will be proportional to number
*SPective lectyre hours as mentioned in the syllabus.

M"’Ork
N .
m"lesl ir? ?:ecgnslst of minimum 08 experiments performance

M of journal. The distribution of marks for term

iti i ts and
writing, assignmen :
&work shall be as follows:

' "abOralo . ignments): .- 10 Marks.
‘Tesl(au;y Work (experiments performance &writing 3559 s
gy, otone) 10 Ma g
"8 (practica) & theOry): ...\ oovveoeseeeennn: 05 MAITKS:
TOTAL 25 Marks.

C} Scanned with OKEN Scanner



lications by Ramamurthy g
and IS app : Y ;East-West Ne .
S e haryalS ChattJerJee. Lata McGraw Hij Publishing C‘:ﬂ?elm. N
< Bh?t ~ectronics, by James hl:omphnes, Leslie Sheets, 4e_Dmpa\nry an_ueq
L ystri@ Ele ctronics by Biswanth Paul PH| Mmar Publication

rial ics for Technicians — by J A S3 .
-uial EtEC" M Wilson Joseph Rissi, prompt

cation ics — by R. P. JainM -
gblicdt | electronics — by R. P, “araw Hill Publication,
g ln|d inear imggrated circuits by Gaikwad, Eastern ¢o e’:'illlon P
6" amp @ 0 10 8085 Micrporcessor by Gaonkar, Wiley Eastern o
0 uc |'§ctron505 by P. C. Sen, TATA Mcgrawhill, New Delhi
Q

§ ower l siectronics by Malvino Leach, TATA Mcgrawhill. New Delhi
a ]
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31
55 SE (Mechanical / Automobile)
o 7- MACHINE SHOP PRACTICE . I Semegta, . v
SUBJEC ' week 1Period of Lectyre
Perio,dS e Practica| :
o™ Tutorial
n System Theory Exammanon f‘loms Tarkg
E\'aluano Practia; e
Oral ExaminatiOn ~ ?0
Term Work N 2‘5
TOTAL e

ical Examination:
T
amination will be held for one day (g hours)
| ex
practica

only and shall consist of preparation
' [ ‘ rilli
ecision turning, boring, screw cutting, D ng,
+s N Pr
[

shaping, grinding etc.
E_m,WQ.rl‘-:

isti ini loying operations on lathe, precision
Ha sting minimum four parts emp ) ns Ppre
e composite Jot?ncgonbs(l)rinqgetc. and involving the use of shaping, milling and grinding
N cutting, ¢
wring, SCTEW

gpefa[ions»

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

. Labo atO VVOI k (expe““lelltS). ............. (20() )I |
wessscsssanenus (25) Wlalks.
|OIAL: sssssccesessesssRstIIIr e eansan
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