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DESIGN OF MACHINE MEMBERS - II
(Mechnn ical Engineeri ng)

Answer anY live questions

All questions carry equal marks

Time: 3 hours

b) r\ ball beari

l. A 150 rrm diameter siraft sLtpportirrg a loacl 01'l2.kN has a speed ol 1500 rprrr'.lhe

shafi runs rn a bearing ,"r,hose te ngtli- is l.: tinres the shali cliarl-leter' ll tile diarlletral

clearanceof'thebearirrgis0.l5trtnancltheabsoluteviscosit\oftheorlatthetlperating
temperatllre is 0.011 kg/rn-s. llnd the po\\er llasied irl fiiction. [].i]

),a)Listtheinrpofiantphvsicalcharacteristicsol.agtlodbearingrlaterial.
b) Design a joun-ral bearing lor the lbllou'ing data: Journal cliameter = 70 rrm' 'lournal

speed:450 rp*. Cleararcc = 0,0025 ,.,rir,r, Viscositlr of the oil = 10' centipoise at

750C, Arnbi.rl'r",r-,p.,:.iur. : )u 'C. ipeciliic gra'ity .f oil = 0.9 1 5- l0l

Erplain the lollorvirrg terrns as appliecl to ball or roller bearings:

i) rating life ii) rninimum lit-e
3a)

Max. Marhs: 75

[,i 'l 0l

lo I lotvi ns. ri'ork c;'c Io s on the lollotvtng \\'orK c

Itadial load (N) Speed (R.P.M) Elentent tinle
(%)

I 3000 720 3t)

2 7000 I rl.+0 40

3 5000 900 l0

The dy'narnic loacl capacin of'the bearirrg is 166()0N CalcLrlatc

i; Tlle lrr er:tg( spc(J t 'l'rt'tllti' rll'

ii) The equivalent raciial load

iii) The bcrring lilu.

4a)Wlrerearet}rearlgtiliii.coiltai.tirndself.-aligningballlJearingsused?
b) The roliing corrta-ct ball bearing are to be selectecl to 

"'ppoit 
thc overhLtng countersltalt'

J.heshattspeedisT20rprl.Thebearirrgsaretohavegg%reliabilitlcorresporrdingtoa
lif'e of 24000 Irours. 

'l'he bearrrrg is sirbjected to an eqLri'alent radial load of I kN'

Consider lit'e ,,rir,r,,r.n, fnctors"i'or up.rating cotldition and tnaterial as 0 9 and 0'85

respectirrelr. Fini the basic ci1 narnic load raring of the bearing i'rotn tr-tanui'aciuirer''s

catalogue. ,p".ii,.,i 'at 90o/o "1inUitit1' 
[5'l 0]



5. Design a sLritable alrttlrinut-tt allo1 piston ii,ith irro cotnpl.essiotr rings and one oil ring

for a'petrol engine of follou'ine particulars:

6.

Cvlindcr = 0' l0 In
Peak gas'Pressure : 3'2 N4Pa

N4ean-eftective pt'essure : 0 8 l\'il'il

i\verage sicle thrLrst = 2400 N

Skirt bearing presslrre:0 22 N'Il']a

e.,r,iing strJss in pistot-t cro\\'ll - i5 \lPa

Crou n ietrlperatr-rre difterence = 700

H.at airsipotecl tirrough cro\\ n-= i 57 kJim s

,l.ttor. aUte rad ial pressrrre : 0 0-1 i\'1Pa

Bending stress in rirrgs:90 \lPit-

S*::f:;:jil,'J .,,u,; ll,l,l)o'J..l- ing an. i,die ate thc n,erhod or recrucing the the.rrar

expansion in the sl<irt ol desigrre d pistorr' I I 5]

Designacontlectingrodfortourstrol'e^iletrolcrrgin.:]l]:l],j'].fbllorvingdata.Piston
cjiarneter:0.10r1r-.stroke:0i.+In.lengthclthcconnectingrodfrotncentertoCenter
= 0.315 rr-r. rveighrof reciprocating parts''-= 

't'' 
*' sReef 

,:- ''oo 
rprn *ith possible

or er speeci of 2500'.o,rfi.rrinn ,itio = 4:1. probable tnarimr-tm e>'plosion n""t'fi'..l

r.-15 \'1Pa

Design a helical sprine tbr a sprine loarlerl satetr Valr"e (Rarrlsbonorn safetr raiVe) for

tlie follo* irg .onoitinrr',"oi.,,i.t.rlof ,alt c seat : 65 tnttr: O-pcratins pressttre =

0.7 Ni mrnr. Maxiuru*r pressLlre .ri 
hett the I alr e bltls s oil' lreclr : 0l5 NitTltlr-'

Maxiinutl lift of tn. u'ott't riherl thc p"u"" i'ises tiotrl 0 7 to 0 75 \'r.ntl-t- - l5 trrtlr:

Nlaximum atto*.ril ri;.r, = 5i0 \1Pa: ir't."iut'-'' of rrgicliir - 8-l l'\ t,rrr: Spring irrder

: 6. Drarv a ncat 
'i..t.r-] 

of the lrec rpri,,;';i;,;,t'ing tn. ,".i,r dirrensior.ts [15]

Desist-lapairtll\llLlrgearsriirh'tti[rtccthiolrilnsllliij0Ii\\t.rtltttsl5Urttrllpittit,rl
rr.rnri'rg ar ll,r0 rp.r to ii gcr-rr rrttrtritts *" iii'' tf 

'r' 
Btrth thc gears are tlracle ol steel

having B.H.\.:00. rpir*,ii,,'lr,.,r,. pi,.i, L,r n'l.lnt.]it_.-lt,it eqLration and then adltrst

the dinter-rsiolls to iieerll \\ ithin tile ii"tits sei L'1 tlre cll'namic load ancl weer eqLration

t''l

1.

---oo0oo---


