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Time:3hrs. - -*-,: "' "r.Max. Marks: 80

Note: l- Answer any FIVE Jull questiotts, choosing ONE full question frotm each modttle.
2. Use oJ'design data hand boak is permitted.
3. Missing data, if any, ass*linp{S*itably. ;- ,,

''"1,t'Nludule-l ,,'''"''
7 a' Derive an expression fo6,6psfrJt rtrffi.G to bending at the extreme fibers on the cross

section of a eurved machine member. .:,:f 
(06 Marks)b' Compute the gombrned, sffesses at the inner and outer fibers in the critical cross section of a

crane hook 
T'hi:h f;required to lift loads uptg,,25 klr{. The hook has kapezoidal cross section

with parallel sidps*60'mm and 30 mT, the distpnce between them being 90 mm. The inner

{:dl* :lttre,.trqonis 
10-0 mm. The loadffiis nearer to the inner suriace of the hook by

?5 
* than*thg,centre of the curvature at thi critical section. What will be the stresses ar the

inner an$:@t' fiber if the beam is treated as a straight beam for the given load? (10 Marks)

2 x 400 mm outside dia x 200 mar inside diameter q&*{firfl is to have a slarink fit on a shaft
of diamete, 299 mm. The tangential stress is to pe iimit"a to-g0 Mputil;;;t;;-;;;
270 mm. Modulus of elasfiffiis 206 Gpa. poissoff*iio is 0.3. ,"= 

__

(i) Find and sketch the,,#estrlting stress distribsrion. ,:

(iii) The axilal fo,rce neces;ry;;;.,"bile hub tatcing coefficibnt of friction as 0.1.(iv) The powerlhfu can be transmitted,by this joint at l2i0'rpm. (16 Marks)

rvrvgurS-t

3 a' 
*I^-uutr*ffve is to transmit rg3, 25.0"mm pitch diameter pulley operating at
1800.gpm'"[o a 900 mm flat pullellthe centre aistanCJUet*."n rhe input and output shafts is

.yy:ly-t o /) mm_df;€p: Each belt weighs*,ll,kN/m, and the allowable tension per belt is

?09 
N Ho111ny belts are required? A;;;.il;"Select a suitablest',9-fier chain to transniit 6 Kw power from an elechic motor to an air

compressor. Thns,$feed of motor ffi{&npreso, ur" 900 rpm and 375 rpm respectively. The

-aPnr9!m-at*:'d$thnce 
between the spiockets is 600 mm. iake a factor of safety based on

breaking load as 6. (08 Marks)

OR
A 25 mm 6 x 37 steel wiib rope is used in a mine of 80 m deep. The velocity of the cage is
2.mlsec an{ 

the 
time required to accelerate the cage to the desired velocity is l0secs.1he

diameter of-the"diUnr is 1.25 m. Determine the iafe load that the hoisi can handle by
assuming a fuctp.nbfsafety as,S. Neglect the impact load on the rope. (06 Marks)
Derive an exprBtsion for the shear ttt*sr inducid in a helical compression spring with usual
notations.. :rr' " (04 Marks)
Design,a,h+l-ical compression spring to sustain a load of 1.5 kN with an associated deflection
of 40'mrrl:and shear stress in yield as 900 MPa. (06 Marks)
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It is required to transmit 15 KW power from a shaft,#'titing at 1200 rpm to a parallel shaft

with speed reduction of 3. The centre distance qf sh*fts is to be 300 mm. The material used

for pinion is sreel (o6: 200 MPa) and for gear iC cait iron (o6 : 140 MP?). Service factor is

1.25 and tooth profile is 20o full depth invp'luttr.Design the spur gear ar{d..check the design

for dynamic load and wear. i;ri]i,-i 
(16 Marks)

A pair of helical gears are to

R

KW. The teeth are }0strb in diametrai plane and

have a helix angle of 45o. The

gear has 320 mm pitch diame

i' 
" 

'!"

runs at 10,000 rpm and.lt-ft'"8O mm pitch diameter' The

the gears are made ofeasit steel having allowable static

strength of 100 MPa, module and face width from static strength considerations

and check the gears (16 Marks)

.,."r#l . Module-.4. 'j

75 KW power ff*OO0 rpm is to be trans4$gtd8.by a multiplate friction clutch. The plates

have friction #'eis of steel and phospli.a*+.bionze altematively and run in gil. Design the

clutch for 25,7o'over load. (08 Marks)

A hardel6{.'t'ia.t *o.* rotating at 1200 rpm transmits po.wer to a phosphor bronze gear

(oo 
=;# 

ffiXl*'l with a nansr-ni$,idh ratio of 15 to l*The center distance is 200 mm.

" \ *q'

Fig.Q8 shows a simple b.ffivbrake which is applied io a shaft carrying aTywheel (a rotating

drum) of mass 350 kg-"dnd of radius gf, lyration 400 ryr4,. The flywheel rotates at

250 revlmn The,Qrake drum diameter is::ffimm and coeffi,1ltht of friction is 0.20. The

angle of lap of qS'effid on the drum iqfiOo. if the braking to&$rd is 39 Nm, find :

(i) The force applied at the lever end. 
d

(iD The numbriiof tums of the flffi6e1before it contes to rest.,:.
(iii) Time.laken by the flywheei=tp*come to rest. 
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Fig.Q8
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ga.DerivePetroffsequationro,.o.m.ffii"4j,Mbearing'(08Marks)
b. A full journal bearing of 50 mm diameter and lOffi1ong is *.#, a radial load of 6 kN.

The speed of the joumal is 600 rpm and the dia?itqffi"I clearance is 0,bs mm. The bearing is
lubricated wittr SAE 30 oil and the opffiry'temperature of oil,is..J0.C. The inlet
temperature of oil is 40"C. Calculate th#frer loss due to frictipl-ffi the flow of oil
required to dissipate the heat generated dii& the operation. Use McftffFs equation.

f%,* - '6 (08 Marks)
q{" 

$t*ft-]p-o* ,.'ry*
10 a. Enumemte the advantages anpffivantages ofrolling 

"ontit#8"urings. (06 Marks)

orlIllUcS Iii:r , .\ t,hr;r; e;";;;;;,,*,,r,

b. Select a single row deep gro<ivffiall bearing to carry aoraddhl load of? kl.t and a thrust load
of 5 klt{ operating a1 

1 
sp@{? I 200 rpm, for an ur*rq.$fufuf" of 1 5 years at l0 hours per day.

Assume there are 250 ffiri*& days per year. The t$j$iare steady and the outer ringiotates.
.,...*td (10 Mar*s)
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