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Note: 1. Answer any FIW full questions, choosing ONE full questionfrom ench module,

2. M : Marks, L: Bloom's level, C: @"lqsWbutcomes. -s

4. Missing data may be assumed fititqply.
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Q.1 a. Explain the mechanical propeffiffif engineering materials. 6 L2 col

b. Sketch and explain stre,gs-s&pin diagram for a
material. Show the salieffitt,p,o'ints on them.

ductilBlffiterial
'i''r;iri '

and brittle 6 L2 co1

c. lnatyze and evaludtB:]he load F to be appliejLP-r the component shown in

rig.q.l(c). If aliotietr" stress for the^ifl,Fj{pl'is limited to 100N/mm2.

Radius ofthe curved member is 150 mm.

// f / .;*{q

Fig.Q.1(c)r''"

8 L3 col
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Q.2 a. Explain the md{ffium
theory of failur,ps.

normal strffigh6ory

*'*"-
1 ,,j 'ral*

and rnaxlmum shear stress 8 L2 co1

b. Wtrut af9,$-i.r diagrams? frylF$m importance of ii:.itr fatigue design. 6 L2 col

c. @B*6'and surface faetols in fatigue design. 6 L2 col

Module .="2"

Q.3 a. @p'different typeshf keys with their applications.
i{FM

. o,t- /'' \

6 L2 c02

b. Analyze and-Qeti$n a knuckle joffio transmit 150 kN. The design stress

may be taken*is 75 MPa in tef,sion, 60 MPa in shear and 150 MPa in
crushing. 

._...,,,i1]*"
{, .,cii.l: r

7 L3 coz

c. l"alyze i"d design a unprotected type CI flanged coupling for a steel shaft

transmitting 30 kW."at 210 rpm. The allowable shear stress in the shaft and

the key is 40 MPa"fFhe maximum torque transmitted is 20o/o greater than

the full torque. The lflowable shear stress in the bolt is 60 MPa and in CI
flange is 40 MPa.

7 L3 co2
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Q.4 a. their applications t ,] ,

&, *'' *&j
r€qh'
:' iI

^ l+,'" '^&. .r
t]lllBr

{! ,X

"&{ :is

Explain the following terms with
i) Axle
ir) Spindle
iii) Countershaft
iv) Jackshaft
v) Line shaft .,, ......::1,,..sr:i:**u{t

5 L2 c02

b. Adi*ana de.rg" a shaft carrying twoffieys 1 and 2 and sunpo{tS91
two bearings A and B as shown in Fi$.Q.4Tb). rhe shaft trPsryits,-7.5 kW

power at 320 rpm from the pulley","t1t-o-Jhe pulley 2. The dia"6e{grf of the

pulley 1 and i ur" 10 kg ana pOntil respectively. Tlr. !$,pnsions. act

vertically downwards andlhem[fu&Ueft tensions on the tigTiCide to slack

suitable diameter of sh$Q;ffiermissible angle o&&t is 0.5" per metre

length and torsional*d,gidtry modulus G: 79300 Nftffm'.
i'_i"c .,,i,q

power at 3-60 rpm from the pulleyo@tb-ihe pulley 2.-The di

side for each pulley is 2.5:t. ffitraft is made of plaiq cdbon steel40C8side for each pulley ts 2.5: l. Uryshalt rs maoe oI pta1tr carDon sreel +u\,o

with yield strength 380 N&d2 and the factor of saQ$is 3. Estimate the

t a'e.t-r

15 L3 co2

Module -JbF3'
Q.s i. in a helicH[Eompression

:{'

x+*.:,il

@the shear s-trap. induced

spring, with usuEl."nbtations. m 
.

. ,l!l .s

6 L3 c03

b. @ring#ryripping in spri{fup\aves.
' "1 /:4. W'

6 L2 c03

c. and movingqr-iftr a speed of 8 km/hr has

to'be stopped by four'Uqffer spring -" ryhl&, maximum compression

allowed ii ZZO mm. ,Sghfe 
'and 

determind"tfit'number of turns or coils in
each spring of mean &Emeter 150 mm.. The diameter of spring wire is

2S mm. Take G : SXeGPa. Also del$t",,1nine the shear stress induced in the

sPrmg. o..l:,,1'11 ,i*;,ro.'.

8 L3 co3

,8 OR

Q.6 rque capacity of the clutch based on the

uniform pressure distribd*qqY'

7 L3 co3

b. @hiving effective outer diameter 250 mm and inner

diameter 150 rurl&ad to transmit 60 kW at 1200 rpm. The end thrust is

4.5 kN and coeffidbnt of friction is 0.8 solve and determine the number of
plates assuming.
i) Uniform wear criteria
ii) Uniform pressure criteria

7 L3 c03
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c. @ and self locking phenomenon in bqdce'S.

'l"t'{\i"

6 L2 co3

Module - 4 &,''"'1,]+

Q.7 a. Exptarn 
"le 

functions of connecting rod of IC engirlp \vitfi"aneat sketch'
{;& "

6 L2 co4

b. T}refo{lowingdatarefers to a connecting rod of-drrgdlar section:

Diameter of piston or cylinder bore 150--diq explosion preqggfg

3.5 N/mm2, length of connecting rod 3so,,ryBi}i3troke ofpiston is 16OUm,

mass of recipro-cating parts 2.8 tg, tp".d**ngine 1500 rprn, matefidl'for

the connecting rod +SCt steel with ow= 328'6 N/mm2, factor of safety-fo-r

buckling is 4, length to diameter $@pf crank pin and gudg99"n pin is 1.5,

altowable bearing pressure at mplf,nk pr^r is 16.5 N/miuz;'Allowable
bearing pressure ut it 

" 
gudgeq#iff-6 N/mm2, material for,the bolt and cap

r--: 
^is 50C4 steel with oy:372.,1 Nfrrm'. Factor of safety'Pr the bolt and cap

4. Assume any further dziiafoequired. Solve and desi$'Dbnnecting rod for
r f-,-- - -1----gas load, inertia load, cffibifred load on piston and component force along

t4 L3 co4

oR li*.',,
Q.8 a.

dead centre position case.

or side rank shaft top
':" . ' l:r-

20 L3 co4

Mod:ile?5
Q.e Exptaln tle foUo*irng with respect t&{V:

i) Battery pdbk development pragpss .,,,.'4',:;'::''

ii) Stages of battery pack design.

iir) Typ$ 6f cell and hierqt&vbTa EV batterypgck
iv) Busbar sizing , - t' ,,,1,.,;:;,.,

yJ,,:;.C*o"nt equalizationiriliiarallel path 
***. ",]'-

l

20 L2 co5

OR tr

Q.10 Explain the fo[qJujngi .,,*p,il'i) Active thdrriiil managementffi&ettery pack

ii) Passive tli$mal management in-battery pack

iii) Heat gendiation in battery ahd its control.

iv) Structural stability in-BU.ttBry pack.
v) Vibrational effect ofurbirttery pack.

20 L2 c05
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