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G.{\P.{T UNIVERSITY
B. Tech. Sem. - \ 'III Mechatronics Engineering

2fuIc80j Design of Mechanirql$ffleus___ _

trirye: 3 Hou"l -- 
(CBCS) Regular Examinafion April : June 2a15

Ins
(1) Attempt all questiors.
(2) Assume sujtable data ii n.-ress:r-...
(3) Figures to the right indica:: n-l., nrarks.
(a) Only scientific calcuiator ;s:ij".,.red.
(5) Use of design clata bool ;-. .rriutlr restricted.

SECTION - I
Attempt the followings.
Define basic static Japaci4 an; rating life of bearing. Derive equation for load-liferelationship for rolling conmct bear-ins.
A bali bearing used in ruck carnes rJdial load of 5 KN and the expected lif-e for 90% of thebearings is 8000 hr. calculate *-e ii-rnamic load carrying capacityof the bearing.
.{^se! of taper roller 

-b.:rn* ha'ins face to face arrangeraent in which F,i : g00 N, F,2 =1000 N and Fu = 50 N. The arial i':,ice acting lo.*'ards ilii to iigirt. Assuile bearing pairs to
le 

2,2.-O0lx;having C : .10:00 \. e : 0.46 and .v : 1.3 and K, I I . Calculate the equivalentIoad lbr rhe given bearinc.

OR
Atternpt thc followings.
Average ijfe of bearing i. eO nrill ion i.evoluiions and it is running at 1000 r-pm. Find averagelife of bearing in hours'-.{ldo t'!rd L'quivalent c1'namic load ii the bearing selecteci frommanufacturer's cataiog oi nuni ber 610j.
A shaft supported by singie ro* cieep groove bail beaiings whiclr are rotates at 1200 rpm.Bearing is subjecterl to a radiai ibrce.-,r-s000 N and as tirrust force of 3000 N. The expected
It "f 

the bearing is 20000 hrs, The minimum acceptable diamerer of the shaft is 75 mm.Seleet a suitabie baii beanng for this appiication.

Attempt the f'oilowin gs.
Delive equation for eqirivaleni ,c-r nanric loarl fbr bearing under cyclic loads witli neat sketch.A single r9w deep groove ball biaring is subjected to the r^,,ork ciicles as gi*;en below. If thedesired rating life of the bearing is tiooo hours, select the bearing from the manufachrrer,scatalog. What is the average speed of rhe bearine?

l4l

t4l

I4l

i !t:t$

141

t8l

l ' :1t:, .

fi1+*

Que. 1
(a)

(b)

(c)
rji?s
Ejrui
wl
hFF '
*irrir,
,5,1*

Que. I
(a)

(b)

Q u e . 2
ia)
(b) t + t

I  
- l

f Q l
l 0 J

it+'
Sr.
No.

Fraction
of cycle

Radial iThrust
Load j Load
'Fr '  

i  
'Fr '

KI\T i KN

Radial
Factor

rxt

Thrust
Factor

rY t

Race
Rotatrng

Service
Factor

Speed
rpm

1 t /10 1 .5 0.2s 1 .0 0.0 I Inner 1.2 400) 1/s I . 0 0.7  5 0.56 2.0 j  Outer 1 . 8 500? 3/5 5 .0 l 1 0.56 2.A i Inner 1 .5 600
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'e lnamrngj  
i .0 r .0 0.0 i  Outer 2.0 800
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Attempt the followings.
Two identical ball bearings A and B are usecl in two different applications. The lcad on thebearing B is haif of that on l-:earing A. The remaining condirioiis are icjeniicai. Whai wilt bethe expected lifu of the bearing B als cornpareci to thelife of bearing A,/A shaft witir centralll' racunted helical pinion is supponeil by' cleep-groove bali bearings at
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(a)

111.11t the foilorvings (Any onc).
(i) Classify rhe sliding conract bearing. Explain the u

neat sketch and rwite their applicat[ns, idvantages(ii) Explain the fricrionat powei ross in hydrostatic sinversely proportional to the optimum oil film thiJrlewton,s equation of viscosiry.
Thefollowing data is given for a hyirostaric thrust bearing:
lh1ft^sfeed 

=_7.20 rpm,supply pressure = 5 Mpa, shaft diar= 250 mm, film thickness = 0.15 mm, viscosity of lublubricant = 1.76 KJ4cg"C, una ,p..ii,. glvity of lubri
q"i'ia;; il;;pumpingporver loss, and (v) teinpeiature rise.
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Assume that the total power loss in the bearing is converted
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Quu; 1 Att-empt the foilowings.

(a) 
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specifi-cations. Explain the procedural step of qprirmr &iar b md I{l
(b) A thin spherical pr€ssure vessel is subjected to an intemar pressure of,l !{/d-fbnd ttlthe empty vessef shoula not exceeJ ri! tg. If the facror oisafety b 3-0, e*r,*EE
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Material
Material cd

Per Unit }lc

Low Alloy Steel-15

Aluminium Alloy-

Copper Alloy- Cu
Ni3l l4n I Fe


