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Instruction: I This Question paper has ru'o sections. Attempt each secrion in separate answer book.

2 Figures on right indicare marks.
3 Be precise and to tlre point in ansrvering tl're clescriptive cluesdogs.
4 Assume any suitable data if necessary.

Section - I
Que.-1

(A) What are the mater ials used for l in ing of f i ict ion surfaces of f r ict ion clutclres?
(B) Establ ish a fonnula for the fr ict ionaltorque transmit tet j  by a cone clutch-
(C) A rnult ip late clutch is used to transmit  5 kW porver at 1440 rpnr.  The inner and

outer diameters of cott tact i rrg surfaces are 50 rnnr arrd 80 mm respect ively.  The
coetf ic ient of  f r ict ion arrd the average al lorvable pressLtre i rr tensi ty fbr the l in ing
ma.y be assumed as 0. l0 and 350 kpa respect ively.  Deternr ine:

( i )  Nunrber of f i ' ict ion plates and pressufe plates.

r lt?,fir:ffi;:ru:l#::1::ff"'"""
( iv)  Actual marinrurn pressure intensity al ier wear.

OR
Que.-l

(A) Why is it necessary to dissipate the heat generated wlren clutches operate?
(B) Derive an expressiorr for torque capacity of plate clLrtches.
(C) A cone clutch rvith asbestos friction lining is used to transmit 30 kW power at

1440 rpr l .  The coeff ic ient of  f r ict ion betweerr the contact i rrs surfaces is 0.2 whi le
t l re perrr issible intensitv of pressure is 0.35 N/mnr2. The semi-cone angle is 12.5o.
The mean raditrs of the f i ' ict ion surface is twice the face width. Assumins t l re
uniform pressLrre corrdition, deternr ine:

(i) The ciirnensions of tlre fi ' iction sr.rrface: and
(ii) The axial force required ro engage the clutch.

Que.-2
(A) What is t l re pressure vessel? How' do you dist inguish between the thick and t l r in t04l

cyl inders?
(B) The hydraulic cylirrder 400 nrrn bore operates at a maxirnunr presslrre of 5 N/mrnr. I07l

The piston rod is connected to the load and the cylinder to be framed through
I hingecl joints.  Desi-err:  ( i )  cyl incter.  ( i i )  piston rod, ( i i i )  hinge pin and ( iv) f lat  end

cover.
The alloi,vable tensile stress for cast steel cylirrder and end cover is 80 MPa and for
piston rod is 60 MPa. The al lowable slrearstress for hinge pin r later ial  is 45 MPa.

OR
Que.-2

(A) What is self-energizing brake?
(B) Derive a relat ion tbr deterrnirr ing the fr ict ional braking torque of cal iper disc

brake.
(C) A car requit 'es disk brakes fbr the f i 'onf rvheels.  Braking is affected by two annular t06l

pads per wheel.  The ir t rrer radir-rs of t l re pad is 125 nrrn and the outer radius is 165
mnr. The pad subterrds an angle of 90" at the centre of disk. The fr ict iorr  mater ial
has a coefficient of fi ' iction of 0.3. Each fi 'ont wheel brake requires a torque of
2000 N'm. Deternr ine t l re rnaxir lurn. tnirr imurn and average interrsi ty of pressure.

Que.-3
tA) What is statrdardizat ion arrd interchangeabi l i ty? Explain t l reir  i rnportance in design. t04l
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(B)
ic)

Explain the signi f icance of ergorromic considerat ions in rrrachine design.
Wri te br ief  note on the desisrr  considerat ions of cast ius.

[&1r
[04] .-

[06]

Sect ion -  I I
Que.-4

(A) Two Pulleys, one 450 nrrn diameter and the otlrer 200 mm diameter on parallel
shafts i.95 rn apart are connected by crossed belt. Find the length of the belt
required and tlre angle of contact between the belt and each pulley.
What power can be transrnitted by the belt when the larger pulley rotates at 200
rpm, if the maxirnutn pennissible tension in the belt is I kN, and the coefficient of
friction betw.een the belt and pulley is 0.25?

(B) Derive the condition for the transnrissiorr of maximum power irr belt drive.
(C) Explain centrifugal tension and also explain its effbct on power transmission.

OR
Que.-4

(A) A f lat  bel t  is required to transmil  l5 kW t ior l  a pul ley of 1.2 rn effect ive diameter
running at 450 fpm. The angle of contact is spread over l l lz4'h of the
circtrntf'ererrce. The coefficient of friction between tlre belt and pulley surface is
0.3. Deterr l i r re,  taking centr i fugal tension into account,  rv idth of bel t  requi led. l t  is
given thai  the belt  t l r ickness is 9.5 mrn. derrsi ty of i ts rnater ial  is 1050 ks/r l i  arrd the
related perrnissible rvorking stress is 2.3 MPa.
Eni ist  and explain cl i f ferent types of bel t  dr ive.
Explairr  coustruct ion detai ls of  t l re belt .

A bar of circr"rtar cross sectiorr is sub.iected to alternating tensile forces varying
from a mirrimutrr of 200 kN to a rnaxinrurr of 500 kN. lt is to be manuf'actured of a
material witlr an ultirnate tensile streugth of 900 MPa and an endurance lirnit of
700 MPa. Deteimine the diarneter of bar using factor of safety 3.5 related to
ultimate tensile strerrgtlr and 4 relatecl to endurance limit and a stress concentratiorr
factor of L65 for- fatigue load. LJse Coodnran straiglrt l ine as basis for clesign.
Explain stress Concentration. How its effect can be reclucecl?

OR
Que.-5

(A) Detenrine tlre thickness of a 120 rlm rvide Lrnifonr plate for safe corrtinuous [071
operat ion i f  the plate is to be subjectecl  to a tensi le load that has a i laxinrum value
of 250 kN arrd a trr i t r imutn value of 100 kN. The propert ies of t l re plare mater ial  are
as fol lows: Endurance l i r l i t  stress -225 MPa and Yield poirr t  stress -  300 MPa.
Tlre factor of safety based on yield point nray be taken as 1.5.
Explaiu fatigue stress concentratiou factor aud notch sensitivity.

Explain Coodman criteria and Derive equation fbr Factor of safety.
Discuss tlre standard locatiou of elenrents of a welding symbol.
A 50 rnrr, diameter solid shaft is welded ro a flat plate as shown in lig.-1. If the
size of weld is 50 mm, find tlre rnaxinrurn normal and shearstress in the weld.

F ig . -  I
END OF PAPER
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