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Inst ruc l ions:
(1) All  qirestiorrs are compulsory.
(2) Right f igure indicate f ir l l  marks.
(3) AssLrrne suitable data i f  r lecessafy.
(4)  Oniy  sc ient i f ic  c :a lcu lator  is  a l lowed.

SECTION.I
Que. l

(A) What are tlre causes of stress concentration'? [02J
(B) What are tlre factors that affect endurance linrit of nrachine part? l02l
{Ci A cant i lever beaur of c ircular cross sect ion. nrade of colcl  drawn steel having rr l t inrate tensi le t06l

strerrgth of 550 N/rnnrl. is trxecl at one end and is surb.jecteci to conrpletely reversed fbrce of

l5 kN at the t lee end. " fhe lbrce is perpendicr.r lar to the axis of ihe beam. Tl te distance
between tlre tlxed and l'ree eud of the carrtilever beam is 200 nrnt. the theoretical stress
corrcentr 'at ion fhctor arrd the notch sensit iv i ty at the f ixed end are 1.35 and 0.85 respect ively.
The sulface flrrislr factol tbr the beam is 0.80. l 'he erpected reliability is 90% and the
rel iabi l i t ,v factor is 0.897. 

' fhe 
values cf  s ize f 'actor are as fol lows.

Que. l
{A) Def lne errdurance l i tn i t  and dynat i i ic stress.
(B) What is physicai  s igni f icance of nolch serrsi t iv i t i  f -actor being I  and 0' l
(C) A carrt i lever beam of circular cross sect iorr  is f ixed at.one end and is sLrb. jectecl  to

cornpletely reversed l 'orce of 100 kN at the free errd. l "he fbrce is perperrdicLr lar to the

a.ris of the beam. The distance betrveen tlre flxed and fi"ee end of the cantilever beanr is

400 rnm. Thele is no stress concentfat ion. The beanr is rnade of steel with an ul t imate

tensi le strengt lr  of  1300 MPa. The surf-ace lrnish tactor fbr the bearn is 0.87 and the size

f 'actor is 0.85. The rel iabi l i ty factor is 0.868. Deterrr ine the diarneter o1' the bearn fbr a

i i f -e of 47500 cvcles.

Que.2
(A) l )er ive the eqLrat ion lbr rat io of l i rni t ing tension fbr \ r-bel t-

{B) An open belt  cortnects rvvur f lat  pr i l le l ,s.  The pLrl ley diameters are 300 mttt  and 450 mm

and t l re corresporrding angles of lap are 150" and 220". l 'he srnal ler pul le;u rLtns at 240

rpm. 1'he coeff ic ierr t  oi- t r ict ion betweerr the beit  arrd pLrl le l , ' is 0.25. l t  is fbLrrrd t l re belt  is

on  the  po in t  o f  s l ipp ing  r , l ren  3  kW is  t ra r rsmi t ted . l -o  inc rease the  povver  t rans tn i t t cd  t rvo

a f ie rna t ives  are  sugges ied  nar le l l ,  ( i )  inc reas ing  t l re  in i t ia l  te r rs ion  L .y  1070.  and ( i i )

inc reas i r rg  the  coef f l c ien t  o f ' f i i c t ion  b ,v  i0? i ,  b .v  t i re  app l i ca t ion  c Ia  sLr i tab ie  d ress ing  to  a

belt .  Which oi ' these two rrethocjs wr)ul t l  be rrrore ef l -ect ive? Find the i t lcrease i l t  porver

possit- , ' le in each case.

OR
Q u e . 2

(A) \ ! r i te the proceclure to selec:t  f lat  i rncj  \ i  bel t  f i 'otr  rr ianufhcturel"s calalogtre. [04]
(B) A single V-belt  is used to transmit  powef f i 'o irr  a groovecl pLr i ley of pi tch diarneter 200 t06l

[02]
l02l
Ir)61
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L O t  I



r . l t r r  running ai  1500 fpm to a f lat  pul ley of a diameter 600 ntt t r .  Tlre cer l t t r f  distance

betrveerr the pLrl leys is 1000 nrrr .  The rt tass of the belt  is 0.3 kg/nr.  The coettrcient of

f i i c t ion  be tween be l t  anc l  pLr l ley  i s  0 .25 .  The V-be l t  p i r l ley  g roove ang le  i s  3B ' -  I f  the

a l lowab le  tens ion  ip  the  be l t  i s  800 N.  De iernr ine :  ( i )  the  power  t rans i t i i t t ing  capac i ty  o f

the belt ,  and ( i i )  t l re ini t ia l  tension reqLrirecl  in the belt '

Que.3  At te  mpt  anyTWO.
(A) Explain di i 'Ferent types of d) ' rramic st fesses with neat sketches'

(B) Wri te br ief  note on manirf-actur ing conside|at ions of cast i rrg in design.

(C) Enl ist  general  considerbt iorts i t t  machine design'

I10 i

SECTIO]\ - II
Que:4
iai  What is sei f-actLrat i i rg or se l t --energizing brake/ Wlren a brake becomes self- locl<ing? t{}41

igi  A pivoted dogble block brake has trvo slroes eaclr  of  rvhich subtend an angle of 120'at [06i
the center of the bral<e dnrm. Tlre dianreter of the brake dr i tnr is 450 tr t l  and width of the

f i . ict ion l in ing is 75 rnnr,  The coelJ ' ic ierr t  o1' f i ict ior i  is 0.2 ancj t l re trar imunr intensit t 'of

pfessl l fe between the l iu iug and brake drurn is 0.5 N/Lndr2. The pivot of  each sl ioe is

locatecl  i1 such utal lner that rroment o1' f i ict ional tbrce on the shoe is zero. Assttming that

the same actuat ing force is appl ied on both shoes. Find: ( i )  The distance of the pivot i i "ont

the axis of the diunr ( i i )  The braking torqlre capacity of the brake and, ( i i i )  
' fhe 

pivot

react ions.
olt

Q u e : 4-t^ l  
What is the r l rawback of a single shoe brake? l- lorv do yotr  overcome this '? t04l

igi  A car havirrg a rrass of 650 kg ani l  t rzrvel ing at a speed 90 krn/hr is blought to the rest by [06]
applying the bral<es on al l  laLrr wheels.  The car decelerates at a rate of 6-2 l r /s every

second and the ntass l loutent of i r rert ia of eaclr  wheel about the axis of rotat ion is 0.45

kg-rnr.  The rol l i lg racl igs of the u,heel is 200 mnr. Tire rotat ing and reciprocat ing parts of '

t i re engine ald trausqrissiou system are equivalent to a Inass l l lornent of i r rert ia of 2.5 l<g-

r12 at i - ive t i r les the ivheel speed. CalcLr late: ( i )  Tlre energy absorbed by each brake. ( i i )

1-he bral i ing torqLre capacit , r 'of  each bral ie.

Q u e : 5
(A) Derive the eqLrat iorr  of  torqrre transnri t t ing capaciry tbr wet clutclr .  (For both case) [041

igl  A rnir l t i -plate clLrtc lr  is Lrsecl  to transrni t  5 kW power at 1500 rprn. The i t lner and outer 106l

diarneters of contact i lg surf 'aces are 50 tr inr ancJ 80 nrnr respect ive ly.  
- f  

he coetJrciet i t  oi-

f l - ict ion ancl t f ie average al lowable pressl l 'e iutensit l ' for t l re l i r r ing nray be assLtrt ted zts

0 .15  ar rd  320 l iPa  respec t i r re ly .  Deternr ine ,  ( i )  Nunrber  o f  f i i c t io r r  p la tes  a t rd  p ressr i re

plates, ( i i )  Axial  fbrce reclLr irecl  to transuri l  porver,  ( i i i ) ' fhe actt tal  average pt 'essLtre. ztnd

1i1,)  Actual nraxi tr t r t t rr  presst l re intensitY'  af ter wear.

OR
Q u e : 5

(A) Firrcl  t l re opt intLrrr  c j iar:reter fat io for tofqLre transtt t is-siotr  capacity '  oi 'p late clLt tch. l04l
( ts) , {  cone clLr lch has a corre angle of 23' .  l f  t l te intensity of prcssule belween contact t06l

sLrrf-aces is 0.35 MPa and the Lrreaclth of the conical  s irr face is not to exceed one third cl '

r real  r 'adiLrs. t l ld the dirnensiops of the coniact surfhce to transnri t  40 hW at 220 rpm.

assLtnte Lrni lbrrn rvear t l reor ' , r '  and the coef l lc ient of  f  ict iorr  betu'een contact strr f-aces as

0.2  5
Que:6 Attempt any - l 'WO. t l0!

{A) \ \  r i te t l re proceclLtt 'e of 'design of 'shai i  bascd orr r iu idi t l .

(B)  Exp la i r r  r t t l r k ing  o1 'cent l i i i rga l  c lL t tc l t  n  i th  s i .e tc l t .

iC l  C lzLss i f l , t l re  b ;akes .  A lso  rv l i te  \ \ ' ha t  a fc  the  c l i t Je i 'en t  e r re rg ies  absorbed by 'a  b rake

s ls ten l .  in  a  ho is t i r t -u ,  t t tach i i re r l '?
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