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Question Lis compulsory and attempt any one ’

questton from each section.
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ts permztted

()Explain the role of processing in design. 5

- *-(m) What are static and dynamlc load carrymg

capacmes‘7 o TS 5

AN

‘,_(lv) How w1ll you select mater1al for gears

exvlaln" e s

fSectien-"-A RS E

.(1) What is ergonomics ? Discuss its scope in

MachmeDes1gn S L 6
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i)

* 2100 N-mm to +400 N-m The factor of safety

(D

toa reversed bénding stress of 250 N/ma.

' _of90%

_determme the diameter of atransrmssron shaft of
X cold steel 27 Mn 2 [(S = 500 N/mm’) and :
: S, = 300 N/mmz)] whlch is- sub]ected toal}

the drstortlon.;enagv theory of fallure R

()

Aforged steel bar, 50 mmin dlameter,

bar is fade of steel 40C8(S. = 600 Namm?), |
Calculate the life.of the bar for am' o

Descnbe stress concentratxon faetor
Explam various types of ﬂuctuatmg stresscs 6}

What is Fatlgue Farlure endurance limit, Notch
Sensmvrty? T DR N |

Neglectrng the effect of stress concentratron

fluctuatmg torque whrch varies. from t

is 2 and the expected rehablhty 1s . 90%. Assume ;

Sectaon—B

Explaln the fOIIOng for a shaft

Tors1onal ngrdrty - N
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(ii)

. "(iifl)

- fillet ngfﬂlet radius = 3 mm.

+

‘ ,_(b) Flexural R1g1d1ty
' ‘(c) EqmvalentBendmngnem Y
'(d) EqulvalentTmstmg Moment N 2_><4=8

LE’xplam how a ball bearmg is. located on a
shaﬁ PN : e

A 16 hp metor generator runs at 3000 Tpm.

Determme the diameter of the shaft if itis made

-, of steetFeE 400. Take a factor of safety of 2.1tis
necessary to prthde a shdulder with ﬁllet radlus e
s (n), 10 locate the supportmg beanng at the ends

axially, The stress concentratxon factor to fillet

,mbe # " 4 e T o

S, o.se—'o.z(%) .
SCF=1+ (/d)‘ 5
e ,1.,3+o.03(—57 )

| i";,Where D Shaﬁ dlameter, d shaﬁ diameter at . & |

o~
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e ()
Con31der the followmg 1dagram

)

5. ()  Explain the folldwiﬂgincase»of springs :
(@) Wahl’s Factor |
o (b) Curvature Factor

| f (0) Sﬁ‘eSS augmentatlon Factor " 2%x3=6

IR A :(11) D&Slgl acomprcssmn sprmg forastanc loadover

~a known deflection. The sprmg must give a - t

minimum force of 100 {b and a maxnnum fox:ce

~of 150 fb over an. ad_yustment range of 0.75-in |

. deﬂechon e LA e 10
-~ (iii) Descnbethephenomenon of bucklmg of a helical -
spring. S e D 4
‘ Sectlon-C B

| 6. (i) Whatis beanng construction ? Explam types o€~

bearmgconstructlons - N 6
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Explam the term v1scosnty What is the effect of
temperature rise on viscosity iR 4

Following data is glven fora 360° hydrodynamxc

~ bearing :
. radial load 6.5kN ‘Journal speed - 1200 rpm -

Joumal dia=60 mm beanng length = 60-mm

minimum oil film thlckncss 0. 009 m .-

" The class of fitis H7e7 (fine) normal running fit.

Specify the viscosity of the lubncatmg 011 that you

will recommend for this apphcatlon. y 10 -

:Dlscuss dlfferent types of lubncan on in detail. 67 '

stcuss the selectlon cntena of a sultable

lubricant. ~ et 4

The followmg data is ngen for a full hydrodynamlc

- Radial Load=22KkN, Joumal speed =960 rpm, '

unit pressure in bearing = 2.4 MPa,

viscosity of lubricant =20 ep E.

;vAlso,

h ‘Minimum onrthlckness
0 02— o demree

© _ Radial clearance -
[P.T.O.

Al
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Determine .
‘(a) Blmensmns of ﬂle bwrmg
(b) Mumnum film thlcka&ss

BT e LR _(c) Reqmremenfsofmtﬁﬂw

f

Sectnon—D

i(ii) Wimtas the difference between velocity factor for
‘ » sit cht‘emﬁmgm&memdbevc{

| ‘(iii) A pair of stralght bevel gears consists of 30 teeth |
' méshing with 2 45 teeth gear. Module and face
‘-W1dths are 0 mm and 50 mm respectlvely

Calculatethe followmg
(@) Cone-pltch angles for puuon and gear

i T e (b) Conedtstance,R

(c) Face—cone angle pmlon At §»

’ (d) Ro,ot-pone angle, pinion.
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' What are the varlous basw dimensions of a '

worm gears havmg an involute hehcmdal tooth

i) A‘“pair of worm and worm wheel is designated by

2/60/10/5. Worm is trafsmitting a power of 6 KW

at 1440 rpm. Coefficient of friction between
worm thread and wheel teeth i is 0.8. If the normal N

i pressure angle 1s 20°. Determme the components

of géar ‘tooth forces on the worm and gear

Wheel! o E e T 10°

i
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