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Instructions:

l. Assume stiitable data if necessary'

Recess diameter

Marks: 70

2. Write your answer to the point and precisely'

3. Draw neat and clean sketch' 
SECTION _ 1

Q.l AttemPt following questions'

(a) Write down the procecjure to select ball bearing from Manufactures' catalogue'

(b) A ball bearing operates on a *ork cycle consiiing of three parts: a radial load of 3000]'i at

720 r.p.m.f lor 30% of the .y. l ; ;  u'*aiul load J ?000 N 
'at 

144t) r 'p'm' for 40 % of the

cycle and radial load of 50001.,1it qoo r.p.m. for the remaining part of the cycle' 
' fhe basic

ciynamic capacity of the bearing is 30700 N' Calculate:

(i) The rating life of the be:ring in hcurs;. (ii) the average speecl of rotation; and

iiiD tnt tife of the bearing with 95 % reliabilitv'
OR

Q'l 
(a) fi,fi|,:tfil'Til,$Xii;]J"l'i'i"ad canying capacity or bearing? How bearing is selected

based on dynamic load carrying capacity?

(b) o*.p groou. uutt bearing or izoi series carries a combined load of 1820 N radiall-v- and

1365Nax ia l l ya t1200 r ' p .m 'Theou te r r i ng ro ta tes ,and thebea r i ng i ssub jec ted t c l
modera teshock .F ind theave rageexpec te t l l i f eo | th i sbea r ing inh r ru rs 'Assu rneva lueo f
shock factor = I '9'  C0 : 15'3 KN and C = 25'5 KN

Q.2 AttemPt following questions'

(a) f)erive the Stribeck's equation for basic slatic capacity of bearing' State the assunrptions ntade'

[) Following data is given for a hydrostatic thrust bearing:

Shaft sPeed 720 r'P'm'

Supply pressure 5 MPa

Shait diameter 400 mm

L

to6l i
[06] i

[061

[061

t04l
{071

250 mm

Film thickness 0'15 mm

Viscosity of lubricant 30cP

Specific heat of lubricant 1 '76KJ|Kg"C

Specific gravitv of lubricant 0'86

calcuiate : (i) Load carrying capacity of the bearing (ii) flow required in limin (iii) f,rictional

power loss (iv) pumping power loss and (v) temperattlrs rlse'
OR

Q.2 Attempt following questio-ns'

(a) Explain the power loss in Hydrostatic step bearing'
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tb) The following elata is given for a 360 oc hydrodynamic bearing:

. Radial load
r Journal speed

" (lid) ratio
. Bearing length
. Radial clearance
. Eccentricity

1O KN
1450 r.P,m.
I

50 mrt
20 microns
l5 mimons

Q.3

. Specific gravitY of lubricant 0'86
r Snecific heat of lubricant 2.09Specific heat of lubricant 2.09 KJ/Kg "Co

Calculate: ( i) the minimum oil  f i lm thickness (i i)  the coeff icient of fr ict ion ( i i i )  the power

Iosr in friction (iv) the viscosity of lubricant 1v; ihe total flov,r of the lubricant (vi) the side

leakage (vii) the average ternperature, if make-up oil is supplied at.30 oc'

Attempt following questions

Write a short note: Mounting of bearings

Explain hydrodynarnic lubriiations with their different types in detail'
(a)
(b)

Q.4

SECTION - II

Atternpt following question
A pair of spur gears consists of a 20 teeth pinion T.t^lTg-yith 

a 100 teeth gear' The [l2l

pinion rotates at720 rpm. The normal pr"rrur. angle is 200"1'he face width is 40 mm and

the module i, + mrn. The pinion u. *tli as gear ih. g"ut are made of steel 40C8 (Sut =

A;'1{;;;ii;;i;;" treated to a surface haidness oi:oo BHN. The service factor and

the factor of saf-ety are L5 and 2 respectively' Assum.e that the velocity factor accounts

for the tlynamic load and calculate the power transmitting capacity of gears'

OR

Attenr pt followin g question
The Layout of double reducJion helical gear box is shown in,figure - 1' Pinion A is the I12l

driving gear and l0 kW power at720 rpm in counter clockwise is supplied to it through

its shaft No. I . The numLei of teeth on rJifferent helical qeT are Zt = 20' Zs = 50' Zc =

ZA, Zo= 60. The nor,,,ui pr.qsure angle for atl gears is 200. For the pair of helical gears A

and B, rhe helix p"gi; ;'3Ob ."a i"'t"al 
module is 3 mm' For the pair of C and D' the

helix angle is 25' und nortal morlule is 5 mm' Pinion A has right handed helical teeth'

while pinion C has r.n rr"^lto helix. The bearing Bl and B,Z.are mounted on shaft No" 2

in such a wali that bearing Bl can only take both-radial and thrust load while Bearing 82

can take only radial load.-Determine the magnitude and direction of bearing reactions on

shaft No. 2.

Q.4
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Figure I

A.35 kw motor running at 1200.,| '*.drives a compressor at 780 r.p'm through a 90U

bever gearing arrangemer,t. The pi"i"" rrrr-:0 teeth. ri* pi'r*re angilgrleeth is l4'5''

The wheets are capable of withstanding a dynamic stress, ou' = r'+CI {#} 'tr{Pa' where

v is the pitch line speed in m/miri. The form factor for teeth may be taken as

o"oec tn"re Te is tt e nu*u.. of teeth equivalent of a spur gear' 
'the face rvidth

CI'724 - -7;' \)ryIrqtrtr ' e 'o "'-.' 
1",'. 

- 

" ,.^,^ ̂,-*- r-\etcr-mine for the pinion, the module

maybetakenasT+of thes lantheightofp i tch.con 'e.Deterrn inefor thepin ion,
pitch, face *iOif.,,  ̂Ja"nOu*, a.Orniur,'ouiside diarneter and slar.rt height'

oR ' r  a  counter
(a) A planetary gear train is shown l"- 1g'Y",3^ .lh.:, lln 

*"u' A rotates tt

clockwise direction and transmit.r.s rw powel:.ut t++0"'pnl to-the gear train' The

number of teeth on sun gear A' pftttt' 'gtt'"t ^"-O^11:t'n*"4?ing C are 30' 60 and !50

respectively. the modute is S ** u'i tlie pressure angle 200 ' Diaw a free body diagram

of forces acting on each gear ancl calculate the torque irt"i tr.,* arm D can deliver to its

outPut shaft'
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Figure 2

(b) Explain anv two kind of Cear Tooth fai lure'

Q.6 AttemPt an,Y three questions'

b""fuu,. Parallel and Crossed helicalgear

Explain ths Johnson's method for optimum design of component'

Write a short not" on"#lig" "i 
tpti'o box of machine tool'
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(d) Write down the selection criteria for ihe Roliing and Siiding contact bearing'

Tabie l :Radia landthrust f ,actors fors ing le_rorvdeepgroovsbal lbear ing

F'/Ca (F"/VF,) 3e (F,/VF) > e e

x I,7
I x Y

0 02_5 t, 0.56 2.4 0.22

0.04 I 0 0.56 i . 8 0.24

0.07 I 0 0.56 r.6 A , \1

0.13 0 0 .56 1 .4 0.3 i

0.25 0 0.56 l ' ) a3'7

0.5 n 0.56 1 .0 0.44

Table 2: Value of Lewis Form Factor

END OF PAPER

Z Y Z Y Z v
7. Y Z v Z Y
l o a.29s20 0.320 24 a337 28 0.352 0.36740 v . J o 7

29 0.35535 a373 45 0.399
L I 0.302 2 l 0.326 25 0.340
1 R 0.30822 0.330 26 0.344 30 0.3s83 t 0.380 50 0.408

19 0.314L J 0.333 27 0.438 a 4 0.36439 0.386 300 0 .471
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