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Inst ruct ions:
il) z\ttemPt all questions'
(?.) Figure to the right indicate luii maiks'

t3) Assume suitable data if necessary'
(4) Only scientific calculator is allowed'

(5) Drarv neat sketch wherever essential'
SECTION-I

Que.i
tOl Explain ciiff-erent t.vpes ofbeh drives rryith sketch'

{B) A fan rururing af l20 r.p.n. is clriven by an ele ctric motor fttming at i440 I'p'm' tlll 'ough the 8

mm X 250 mm flat leather belt. fhe centre distance is 1370 **. Ttt. coefficient of friction

: betrveen rhe belt an<i the pulley is 0.45 and belt mass is 957 kg per cubic metre' If the allowable

tensiie stress fbr the belr nrut.riul is 2.0 N/mmz, determine:

(i) the maximuffi powol'transmitting capacity of the belt'

iii) the ctiameter of the puiley, and (iii) the required initial tension in the belt'

OR

ijue.l-{A} 
i)erive the equation fbi raLtio of iimiting tension for v-beit.

igi L)esign a horizontal flat beh drive 1o tinsmit 25 kw fionr an eiectric motor to centrifugal rryater

pltiitp. TLle motgr runs at 1440 r.pn-r. The pump.iS.to Operate at 720 rpnl' Tire centre iiistartce

Letncen tl-re pi;llel''s i:;4.5 nr' Use the firllorving design data,^ ̂

( a )F -ecommendedrangeo fbe l t speec l :17 '8 rn /s1 ] } v<22 '9n l s
(b) L,oad ccn'ection factor Fa = i '2
(c) Power r.atirrg per pl;,. per,mm width at 180" arc of contact and v : 5 m/s.

HI - -qPEED belting -- 0.0118 kW/PlyArim

d ' ) , r o  )

iul How v;iii -vou ciistinguish betr.veen static and fatigue failures?

i*1 Explain various iacior.s fr,rr conectjng endurance limit. :
{c} A rectangular plate witir center hole-is subjecied to co'rpletely reversed axiai load of 20 kii as

shown in Fig-1. The notcir sensitivity can be assumecl ut o.s. betermine the plate thickness fcrr

intlnite life, if the factor of safety is 2'
Assume the ultimate tensile ,tr.otrr as 500 MPa. The surface factor is 0'8, size factor is 0'85

and the calcuiations are expeoted it 90% reliability, for which the reliability factcr is 0'897' The

theoretical stress concentration factor is 2'5'
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Que .J  ,  r  , = ,2
lgl Sketch anci expiain S-N diagram frrr ferrous and Non-ferrous matelial. Aiso Defirle Ettiluranc''. l5l 

-

; . ,
| (ts) A cantrlever beam of circular cross section having ultirnate tensile strength of 500 N{mm',
: subjected to a completely reversed force of 1.2 kN as shown in t.ig-Z. 

'fhe 
notch sensitivit,v at

the fillet is 0.6. Determine the diameter. 'd' for a iife of 8000 cycles. Assume surface factor as

0.g, size f'actor as 0.9 and the calculatjons are expected at 90 % reliabilitv, for rvhich the

reliabilitv f-actor is 0.897. Theoretical stress concettiration factor rna,v be ta.ken as 1.5'
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Fig.-2

Que.3
i (A) Explain manul'acturing considerations for Machinir-rg

inl Define Acsthctjcs. Iixplain Aesthetics consideratiol in clesign'

iCi It is required to standarclize load carrying capacities of durnpers in a mauufactuling unit' The

maximum and rninimum capacities of iucli ciumpers are 6i0 to 40 kN respectiveiy' The

cr)111pany is interested in developing seven moclels in this range. Specifv their load cauying

modcls .
SECTION _ II

Que.4
(A) For the Pivoted block
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brake find the distanc,e 'lt ' ol-t-he pivot fiom fhc centcr oi

h :  4 . R . S i n B t  l 2 0 t  +  S i n 2 ( . l r

the brake drutn: isl
I

(ts) Determine the lerrgth of {.}rc wsirl run for a plate of :siz-c i20 nm rvide and 15 rnm thick to tre

welded to another plate by mearls of (i) A single transverse weld, and (2) Double parallel fillet

rvelds when the ioint is subiected to variable loads.
OR

Que.'l
(A) Explairr ancl derive equation for special cases of filet Welded Joints:

(1) Circular'fillet weld subjected to Torsiott,
(2) Circular filiet weld subjected to Moment,
(3) Long fillet 

"veld 
subjected to Torsion'

A caliper diik brake is to be designerl for the front wheels of sports car. The required braking

capaciiy of each break is a00 N-#. f'he inner and outer radir.rs of the liiction pads are 100 mm

and 150 mm respectively. The coefflrcient of friction between the pads and rotating disk is 0'35,

while the limiting intensity of pressure is i Nimm2. Determine the required no. of pads, if:

(1) The pads are annular segments with subtended angle of 60o per pad at the centte of the disk;

and
(2) The pads are circular.

tsl

t6,ffi(B)

Que.5
i (A) Expiain anci derive the equation ftrr Centrifugal Clutch' i ,, ,11. ,, 

I5l

inl An oil immersecl mLrlti-clutch, r.r,ith moulrled astrestos on one side and stesi disks on the other, is t7l

used i l l anapp l i ca t i on .T l re to rc i t re t ra l s rn i i t e , Jb i , t h . ch t t c l r i sT5 } i - t n .T l recoe f | r c ien to f
lriction bet.,veen the asbestos lining and the steel plate in the wet condition is 0.1' T'he

permissible iltensity of- pressure on th. asbestos llning is 500 kPa. The outer iiiameter of the

: frictio' li*ing is kept ui too mm due to space limitation. Assuming unitbnn wear theory'

Caiculate the inside diameter of disks, the recluirecl number of disks and the clamping force'
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