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Note: l' Answer uny FtvE Jirll questions, chrxtsitrg oNE lilttt question Jront each ntodule,2. Ltse oJ'design tlatu honcl book is pertnitteel.

Ditlbrentiate berween a srraight t.o,Ht*#red beam.
A 

'ailway 
wagor.r weighing 3 to,nes is ,roving witlr velocity of 3 r-n/s.

two butlbr springs ol'200 mm clef'rection. The spri,gs have an index
slrccr strc.ss ol'450 MPa. Dcsigu the spring. Take G = g t.+ Cpu.

OR
Deri'e a, expression tbr stress i,duced in hericar coireci spring.
[)etc,rine thc r,viclth oIlnrgcr sicre ol'a T-section shoivn i, F-Ig.e2(b).
strcsscs irr bending to bc rrunrerically eqLral.
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Fig.Q2(b)

(04 NIarks)
It is brought to rcsr by
of 6 and pcnrrissiblc

(12 Marks)

(06 Marks)
For thc cxlrcrrc fibrc

110 Marks)

300 rprn of pinion. 'l'hc
is 60 MPa. Dcsign rhc

3:l and o.,, 5tj0 MPa.
(16,\tarks)

KW at 2800 rpm of'
125 ntrl. nurnbcr ol'
=- 230 Mlra). Chcck

(16 Ilarks)
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\lodule-2
A pairof spurgear having20" FDI system is to transntit l2 KW at
allowahle static st'ess ror steel pinron is r05 Mpa and for Cr gear
gcars and check flor dynarnic and wear loads. Take verocity ratiJ is

OR
Desig* a pair olhelicar gears having 20ostub system is to trans*it 34
pinion. Take: speed ratio = 4.5, hclix *ngle = 25o, cliar.neter ol'pinion :
tccth ,n pinion: 18. Thc rnateriar fbr botrr pinion and gcar is stcel 1o,,Iilr rlvnantic and lvcar. load.
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A pair of straieht tooth levcl *.rrs.uffiffis is ro rransrnir 5 KW ar 1500 rpm of'pi,io'
at a spcecl l'atio of 3. Diamcter of the pinion is 7-5 rnm. The tooth fbrm is l4%o involr.rrc.
Pinion is rnade up of steel (oa: 160 Mpa) and gearof CI (o,1: g0 Mpa). Dc,sign thc gcars
anil check fbr cllunarnic and wear loads. (16 Marks)
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OR
Dcsign a worm gear to transmit 40 KW at 1000 rprn of the wonll. J'hc dcsircci vclocity tatio

is 25-: I. The worm is harrlened steel ancl the worm whecl is of phosphor bronzc havin.q

allowable stress o 175 MPa. ( 16 lla rks)

Nlodrrle-4
Dcrive an'expression for troque transrnitted in plate cltttch considering trnilicr wca]_tltcor'1'

((16 \larks)

A rnulti-plate clutch.is used to transmit 5 KW at 1440 rpm. The inner and otltcr diatrrctcr o{

contacting surfaces are 50 mm and 80 mm respectively. The coefficient of [i'iction atrd thc

allowable pressure intensity forthe lining nrayassutrted as 0.10 and 3-50 kPa. Dctcrrnirrc:

(i) Nunrber of friction plates and pressure plates

(ii) Axial force required to transmit power
(iii) The actual average Pressure

7a.

b.

fl a.

b.

9a.
b.

l0 a.
b.

(iv) Actual maxintuu pressure intensity after wear.

OR
How the Brakes ar-e classifled? List diffbrent types of mechanical brakes.

A diflbrential bancl brake is shorvn in Fig.QS(b). The width and thickness ol'thc
are 100 rrrrrr ancl 3 ntrtr respcctively arrd the maxitlum tensile stress in the band is

The coefficient of fnction lirring and the brake drunl is 0.25, Calculate:

(i) The tension in the band
(ii) The actuating force
(iii) The capacity of brake and check for self locking.

Module-5
Drive the Petroffs equation and state assunlptions.

(iir) Arnount of heat genemted.

OR
List the applications of Anti-fiiction bearings.

(10 \,larks)

(06 }l a rks)

stccl Irancl

50 N/urnrr.

(l() \larks)

(0(r \'larks)

(10 \'lalks)

(()4 llarks)
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A 75 ntrr long ftrll.journal bearing of 75 urrrr dianteter supports a load of l2 kN al thc shall

speecl of 1800 rpn;. Assunre ratio of diameter tt-r diantetral clearance as 1000.'l'hc viscositv

of oii is 0.0l Pa.S. Detcrnrine: (i) Srrrnurerficld nunrbcr (ii) The coefficierrt ol f ic:1iorr

A single row deep groove ball bearing is subjected to a radial lbrce of 7 kN and tltmst lbrcc

of 2.2 kN. The shaft rotates at 1200 rprr. The expected lifb Lr0,,, ol'tlre bearirrg is 200001rrs.

'fhe rlrinirnunt acceptable diarnctcr of thc shafl is 75 rnnr. Select a sr"ritablc ball bcaring ii,r
this applicatit-rn..Tal<c X - 0.-5(r irnd \' - 1.8. (12 \larLs)
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