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Instructions:

(1) All questions are compulsory"
(2) Right figure indicate full marks.
(3) Assume suitable data if necessary.
(a) Only scientific calculator is aliorved'

SECTION-I
Que.l

(a) Derive an expression for torque capacity of ceptrifugal clutches'

(b) An oil immersed multi-clutih, li,ith moided asbestos on one sicle a4d.steel djsks on the

other, is used in an application. The torque tlansmitted'by the cltitch is 75 N-m' T'he

coefficient of friction between the asbestor ilnltrg and the steel plate in the wet condition

is 0.1. The permissible intensity of presswe on ih. asbestos lining is 500 kPa' The outer

diameter of the friction lining is kept as I00 mm clue to space limitation' Assuming

uniform wear theory. Calculate the insicle diameter of disks, the required number of disks

and the clarnpirlg force.
OR

Que. l
(a) Determine the optimum dianreter ratio fbr torque transmission. considering unifotm wear

theory for plate clutch.
;"#;d;ffi;;';;6srnitting 18.5 k\ r att2lrpm consists of tbur shoes. The clutch is [07]

.  - , , L : 1 ^

;;;;;; r'a"^iiii,of the running speed. The inner racliirs of the drum is l(c5 mm, while
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the tadius of centre of gravity of 
"u.h 

shoe, cluring engaged posirion is 140 mm' The co-

elficient of fiiction is 0.25. calculate the mass of each shoe.

Quc.2
(a) Ilighlight the tliermal consideration in the design oibrakeand also explain significance of

'pv' value in the design of brake.
(b) A piyoted double block brake has two shoes each of which subtcnd an angle of i 20o at the

centre of the brake drum. The diameter o1'the brake dntm is 450 mm and the rvidth of the

friction lining is 75 mm. l'he coefficient of friction is 0.2 and the nraximum intensity of

pressure between the lining and the break drum is 0.5 Nlmrn2' The pivot of each shoe'is

located in such a mamer that the moment of frictional force on shoe about the pivot is

zero. Assuming thai the same actuating fbrce is appiied on both shoes, calculate:

(i) The distance of the pivot fi-dm the axis of the brake dmm

(ii) The braking torque capacit,v of the brake' and
(iii) The pivot reaction.

OR

Que.2
(a) For tire pivoted block brake

drum:

[0sl
[07]

(b)

[0sl

[061

find the distance 'h' of the pivot fi'6m the center of the brake t05l

4.R.SinOr
1 - -
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7O1 + Sin2Or
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(b ) A caliper tlisk Lrrake is to be d.esigne,J for the front wheels of sports car 
'fh9 required

braking capacity of each brake is .100 N-m2. The irurer and outer radius of the frictlon

pads aie 1OO mm and 150 rirm respectively. The coefficient of friction between the pads

and rotating disk is 0.35, while the limiting intensity of pressure is 1 N/mm2' Determine

the required no. of pads. if, . .- - "

1ii:il ;;i--;;;^;*rular segments with subtendect ansle of ifi o.t pao it itre
centre of the disk; and

(ii) The pads are circular.

Que.3 Attempt Any THREE.
(a) What is importance of manufacturing consideration in desrlgn?

(b) Explain the requirement of good friction ciutch.
(c) What are the advantages of disk brake over shoe brake?

(d) Explain manufacturing considerations ibr welding processes'

SECTIQN_II
Que:4

(a) Explain Goodman criteria with neat sketch.

ini R ptate made of steel 20C8 (Sut: 440 N/mm2; in hot rollecl and nonnalized condition as

shown in fig l. It is subjected to a completely reversed axial load of 30 kN. The notch

sensitivity factor can be taken as 0.8 and the expected reliability is 90% for which

reliability factor is 0.897. Theoretical stress concentration factor is 2.5' The factor of

safety is 2. The size tactor can be taken as 0.85, Determine the platethickness for infinite

life.
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OR
Que:4

(a) What is stress concentration? Explain its eft"ect in faitigue loading. Also explain method of [061
reducing the eflbcts of stress concentratiot-t. 

@
(b) A rnachine component is subjected to valuable stress which fluctuates 5s11vssn +300 t06f

MN/m2 and -150 MNim2. Determine the value of minimum ultimate strength according to

(i) Gerber relatior-r, (ii) modified Goo<lman relation ancl (iii) Soderberg relation. fake yield

sirength = 0.55 ultimate strerlgth, endurance strength = 0..5 ultirnate strength and factor of

safety = 2.

Que:5
(a) Derive the equation of length of belt for open belt drive. [051
(b) Select a standarcl V-belt for the following drive conclition: [061

Drive = AC motor, high torque, high slip repulsion-inductitln, Motor speed = 1200 rpm,

Power : 20 kW. I)riven = Saw mill, Saw mill speed : 600 rpm, Duty = Contirruous

service, Copection factor for lgading : 1.6, Centre clistanct = 1400 mm,

Rotation of pulleys: (1) Smaller': CW, (2) I-arger = CW, consider section of belt as C'

Use the relevant desisn data from the tables.
OR
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Que:5
(a) write the procedure to select v belt from manufacturer's catalogue.
(b) A ieather beit 9 mm ,'t 250 mm is used to drive a cast iron pulley 90il mrn in diameter at

336 rpm. If tire active arc on the smaller pulley is 1200 and the stress in tight side is 2
MPa' Find the power gapacity of the belt. The clensity of leather may be,taken as 980' ' "''kg/nt' and'thefoeffic'ienfniftictionotteati,e;;l:;":sriruntrO.:J. r- 1, -- ,,- 

--- 
l--'-

Que:6 Attempf following.
(a) Explain various factors for cqnecting endurance limit.
(b) Explain Slip and Creep in Belt.
(c) A spindle macle of steel runs at 900 rpm and transmits 5 kW power. The angular

deflection should not exceed 0.25o per meter of the spindle. Find the diameter of the
spindle and shear stress induced in it, if the modulus of rigidity for the materiai of the
spindle is 84 x 103 N/mm2.

Table I Dimensions and rop!4!o4s of different V-belt sections ,
Thickness T

--'--- (mm)
dia. of"pulley

Table 2 Power rat fV

;t-T---
es) i  154

Tu!I.3 Conection factor fbr arc of content F

b.q:
r66

0.95 4.97 0.98

Table 4 Correction factor for I rh

EI.ID OF PAPER

[0sl
[06]

[04]..
[04]
t04l

mm

bel

r69163

Belt section lpp width W A (mm)

80 90 100
ng  o r  v -  De l t s

sectton
A

Dra.
K\fu.' _ l ' n

110 t20 125 & Over
4tJ 1 .84 2.28 2.6-\ 2.94 3.02

sectron i Dra.
B f- Kw,

130 140 i50 i60 170 180  &  Over
J . l C ) 3.68 4 .19 4.56 4.92 5.22

;ectron I lJla

__!_i_L\y
180 20a 220 L40 260 280 J00 & over
4 .78 O . J J 7.-{g 8.53 9 .41 9 .  15 1081

171 j  rSO
0.99  11 .00

lnside length

--!r(est__
3150

L

Belt section
C D' E

0.97

3404
3658
4013 

-

?r i5
43%
4s72 

-

t . l 4

|  1 A
l . l a

I  I t a
t . v u 0.98 0.87

4.99
1 .11 1.00 0.90
I  r a t .02 0,92
l l t 4 1.03 0.92
1 .15 t .a4 0.93
1 .16 t . u ) 0.94

J J I - 1.1  8 1 n 7 0.96
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