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Note: Tlris question paper contains two parts A and B'
part A is.o,nprlsory which.urri.r 25 rnarks. Ansrver all questions in Part A- Part B

consists of 5 Units. Answerany one full question fiom each unit. Each question carries

J0-marks and may hav€ a; b, c as sub,questions' I ,, 
,.,

Assume suitable data, if necessary.

PART - A
(25 Marks)

l.a)StateanytwoadV..antagesanddisad.ven[a8esof{eep.groovpballbearings't21
;i What, is"rneant bv co-nfoimability.. and JmbeddabiJity with respect to sliding c9!!act
' 

bearing materials? l3l
c) Namelhe materials used fbr piston r.i,-,gs' 12)

di What is the difference benryeen the centre and overhutrg crank slraflts? 13]

.j What are tlre desirable properties of the belt materials? t2l
0 How will you designate roller chain? t3l

t Why is the pirrion ieake, tharr the gear rnade of same nraterial? t21

;i WharH*a of contact oCcurs between wornr and worm wheel? How does it'differ-from
' 

other,tyPe5 of gealsl lll
i) Wnar are ttre appliiations of square threads? t2)
j1 What is self-locking of power screrv? State the applications where self-locking is

t3lessential.

2. The follorving data is given
Journal diarneter
Rad ial load
tladral clearatlce

Calculate (a) tninimutr filtlr
fiic t ro n.

PART - B

[.rr a 360n lr1 drodi rtarnic bearirrg:

- 100 u-rm . - Bearing length = 100 rnrr
:50 kN . Journal speed = 1440 rprn

= 0.12 rrrn . Viscositl, of lubricant : l6 cp

tlrickness (b) coefflcient o1' tiictiorr and (c) po\\'er lost in

Ir0l

(50 Marks)

OR

3.a) Define dynarnic load carrying capacity of pollipg contact bearirrg'

bi The radial load acting on a ball bearing is 2500 N for the.first 5 revolutions and reduces

to 1500 N for the i"*t t.n revolutions. The load variation then repeats itself. The

expected life of the bearing is 20 rnillion revolutions. Detennine the dynamic load

.airying capacity of the bearing. [5+5]



4. Determine the dirnensions of small and big end bearings of the connecting rod for a

diesel errgirre rvith the following data:

Cylinder bore = 100 mm

Maxilnum gas pressure :2.45M,Pa

(l/d) ratio fbr piston piti bearing : 1 5

(l/d) ratio 1or crarrk pirr bearing = l 4

Allou,able bearing pressure for piston pin bearing = l5 MPa

Allouable bearing pressure lor crarrk pin bearing = l0 MPa

OR

5. I-lic. fbllolirrg data is giverr fbr the piston crl-a 1'our-stroke diesel engine;

Cl lirrder head - 250 nrrn

tl0l

Mater.ia! ol'piston''rings , .:

Allowabte tensile stress

Allowabte radial pressure on cylinder rvall

Thickness of piston lread

N uurber of piston rirrgs

Calculate all the dimensions related

= Crev cast irrrn
: l00"NAnrnr
: 0.03 MPa
= 42 mrn
=4

to pistorr and piston rings.

lr is rqquired to select a flat-belt dr,ive to connect two transmission shafls ro[ating at &00

and' 400 rpm respectively. The centre to centre distance between: the shafts is

approximarely 3 rn and tlie belt drive is open-type. The powertransrnifted by the belt is

30 kW ancl the load correction factor is 1.3. The belt should operate at a velocity

beiweep l7 8 tg 22.9 rnls. The ptlwer transmitting capacit-r"of'the belt per mlll width per

pll ar lB0(' arc of contact and at a belt velocity of 5.08 m/s is 0.0141 kW. Select

p,ret'.rred pulle,v diarneters and specify the belt.. [l0l
OR

A simple roller chain l0B is used to drive tlre camshaft of an internal combustion

engine. Both shafts rotate at 350 rprn and the centre distance betrveen their axes should

be approxirratel), 550 rrrrl. fhe uumber ol teeth otr each sprocket wheel is 19.

Calcu Iate.

a) The number of chain lirrks and

b) The correct centre distance. Is+s]

lt is required to design a pair olspur gears with 200 full-depth involute teeth consisting

oi'a 20- teeth pinion rneshing with a -50 teeth gear. The pinion shaft is connected to a

25 liW. 1440 rprn electric rxotor The starting torque of the nlotor can be taken as 150%

of the rated torque. The rnaterial 1'or the pinion is plain carbon steel Fe4i0. while the

gear is make of grey cast iron FC 200. The lactor of sal'ety is 2. Design the gears based

in tl.,e Ler,iis equatio,r and usirrg velocitv factor to account for the d-1'narric load. ll0l
OR

A pair oi helical gears consists of an l8 teeth pinion meshing rvitlr a '15 teeth gear.

7.5 l.\\,pr)\\er at 2000 rprr is supplied to tlre piniorr tilrouglr its shaft. Tlre normal

rrodule is 6 rnrr. ra,lrile the normal pressure angle is 20" The helix angle is 230.

Deterrtrine the tarrgential. radial arrd axial cornponents of the resultant tooth force

betrveen the rneshing teeth. [10]

t l0l

'6.

1.

8



r0 A triple threadc'd power screw, usecl rn a screw.lack, has a nominai cliarneterof 50 rnm
arrd a prtch of 8 mm. Tire threads are square and tlre lerrgth of nut is.lg nrm. The screw,jack is used to iift a ioad o17..5 kN. The coefficient of'fiicrion ar rhe rhreads is 0.12 and
tlre crlliar' frrction is rrer,.ligiblc. Calculate:
a)'ilre prirrcipal sheal stress irr the screw body
b) I he lrAnsve!"se srrear stresses ln the se rerv ancl rhe nirt arrt-l
c) 'l"he r-rnit bcaring pressLlre

State lvhether the screu, is self iockirrg [l0l
OR

"l-ire iead screu' t'rf'a lathe has single-stafl IS() rretric trapezorclal threads of 52 nrnr
tiominal diatlteter anci 8 nrrn pitcii.'Ihe screrv is req.uirecl lo exert an axial lbrce of 2 kN
in orcler 1o Lirive tlre torrl Larilllgc dtrr.irrg tr.rr.ning operattLrti.'l'irc thrust rS carried on a
collar ol'100 rlm outel cliarlerter and 60 mm rnner cl iamerer l'he values of'coefficienr
of fl'iction at tlre screri,' threacis and tlie collar are 0. i5 ancl 0 l2 rcspectiveil,. I'he lead
scre\,v rotates at 30 r'pnr^ Calculate
a) The power required to drive the Iead screrl, and
b1 1'he eflicienc.,v of'rhe soreu,

---ooOoo---

il

[5+s]


