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Note: This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B

consists of 5 Units. Answer any one full question from each unit. Each question carries
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What is thick film lubrication?
What is bearing characteristic number as applied to the journal bearing?

What are the forces acting on the connecting rod?
What is surge of spring?

What is rolling-contact bearipg? What are the applications of rolling-contact bearing?
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Diffel"entiate balt,bearings and roliei'bearings with,'rrdat skqiches. i"" 
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Design a journal bearing for a centrifugal pump running at M4A r.p.m. The diamefer of
the journal is 100 mm and load on..ea..ch..bqarirrg is 20.kN. The lactor ZN/p may betaken ,...
as28iforcentrilugallpl.Lmp bearings.,.fhe- bearing is;runn_igg;at 75uC ternp.eraiure and.lhe i :
umosphere temperature''s 3OuC.irh'e!energy dissipatibn"coefticient'isi875 Wlm'/u"C! i '..

Why is the cross-section of the pulley an elliptical arm? Why is the major axis of the

cross-section in the plane of rotation? t3]
$talefwg important.reasons for adopting-involute Quwe,for.gear tooth.Prsfilg. l2!*",
Gothpar.,gthe contaet bef..ween matlng.tqet[riof spur and]helical gears;,*'li i- *: t3]-.;;

PART _ B

Take diarnetral clearance as 0.1 mm. [10]
OR

State ang two advantages of hydrostatic bearings over hydrodynamic bearings.

State any four desirable properties of a good bearing material. [5+5]

A rollingcontaet,bearin[ is subjected to the followinB,w.oikcycle : i... .'; i ' r j

tii:naai;ii"rl "ia'lio,o:N 
.t iio 1n.rn,-ru. 25% or ihe time;i6) Radial ioaa orrsoo'N

ai 0OO r.p.m. for \i%o of the time; and (c) Radial load of 2000 N at 300 r.p.m. for 55%o

of the time. The inner ring rotates and loads are steady. Select a bearing for an expected

averuge life of 2500 hours.
OR

Explain types of bearing failure.
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The following data is given for a four-stroke diesel engine:

Cylinder bori = 250 mm, Length of stroke = 300 mm, Speed : 600 rpm, Indicated

rneanr effective pre-Ssure-.. 0.6 MPa :'Mechanical-effrsielcy : 8i9"/o? Mdmum gas

plressure,: + nfpa; puel o6nsumpiiorr,= 0125 kg perBPiperh, Hightr"'qalorific valud"of

Fo.i i 44 000 kJ^<g 
jAriur. 

inat 5% of the totdl'heat developed-in the'cylindei'is

transmitted by the piston. -The piston is made of grey cast iron FG 200 (56-: 200

N/mm2 and h= 46.6WlmfC) and the factor of safety is 5. The temperature difference

between the centre and the edge of the piston head is 22OuC'

a) Calculate the thickness of piston head by strength consideration.

b) calculate the thic.kness of pistoqheed.by thermaf cpnsideration. I..1, i,-..1,

ei which criterion, decideS the thic'kn9ss of piston hsad?, . i .,,' '',,; i... . I

ai stu,.'*rrether ilreribi are requiiedj i '', ' i j 'i' ". i' : j i

e) If so, calculate the number.and thickness of piston ribs.

f) State whether a cup is required in the top of tlie piston head'

g) If so, calculate the radius of the 
"uOO*

[6+4]
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What are the lubricating methods for bearings at small and big ends of-the connecting

r-o-4ii": i, i i:_f ^'; : i" r_ {; ,i i i i. i i ,i ..i,,,
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A concentric spring consists of two helical compression springs having the same free

length. The composite spring is subjected to a maximum force of 2000 N' The wire

diameter and mean coil diameter of the inner spring are 8 and 64 mm respectively.

Also, the wire diameter and mean coil diameter of the outer spring are 10 and 80 mm

resoectivelv. Tho-nqrnber of actiye-coils'jn the inner And,outer sprirlgS-arp 12 and-&

ilfi;#tii,: Gi,*;l*n9 *1i.1r11{o* two 
'p.ryeg 

andjthe mogulus or rigidiryl''or

u) ffr. force transmitted by each spring; b) the maximum deflection of the spring; and

.; rn. maximum torsional shear stress induced in each spring. [10]
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ll. A pair of parallel helical gears consists of a20 teeth pinion meshing with a 40 teeth

gear. The helix angle is 250 and the normal pressure angle is 20'. The normal module is

-^r-.'r..a rcr !!ro -{,'onc.arqe rnodr:le: th) tlrc tt'il.l'}SvefSe pl'esStlfe angie: (Ct thc
J [flill. \ itlLLllLtLtr (at/ tiiU LlJli)vLiJL rriuuiir!' iu' r:r! r:

;"iri';iicir, lJ; tn'gtpitCh,circle dlanreieis of the,piliion 3nd th;.seil, (vi the centre

aiiionCo; und'1e) t[q.addendum and iedendum circle diarneters of the pinion. ['10.J'

OR
Derive the ratio of driving tensions for flat belt drive.

D.erive velocity of the belt for maximum power' i- ..--'. . .l 
' . .,r.' , ' -,, .' , 
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Discuss.thedesignprocedureofspur.gears.|.'',...'''
How the shaft and arms for spur gears are designed?

OR
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