aining blank pages.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the rem

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: 1. Answer any FIVE full questions, choosmg ONE full question; ﬁom each module.
2. Use of design data hand book is permitted.
3. Assume missing data sutfably

\. AN

) Module-1 L)’
a. Explain the following: l“ P
i) Elasticity A?C P
i)  Plasticity g Pen 4
iii)  Ductility >\\ %/
iv)  Brittleness{ \ " . ¢
v)  Factor o saf &) (10 Marks)
b. Determine the requlred thickness of the steel bracket at section A-A when loaded as shown
in Fig. Q} (b) in order to limit the tens1le stress to 100 N/mm?”. (10 Marks)
ya A-SCOON ‘>\kH‘
D N _; S . K. SO
V . 4%, / ‘\)/» ,
S S S M S
& 5 Sk e Y
¢ 7 ///r// //v ‘ & ¢
/\'/} : \Flg Q l(b) /'if A 4
///;z \\: . (/ \ <"‘_\\//\v /(.>
:.\\ ; l\"\“ *OR // b’

a. A notched flat plate shown in Fng 2(a) is subjected to bending moment of 10 N.m.
Determme ‘the maximum stress mduced in the member by taking the stress concentration
into account { \ 9 (10 Marks)

O3 k—-\o

¢ ’ ,‘ ?“ D V)
// N . f @ J
ol RAAN A
(.\\ P € \ ™ ’

K

o A  Fig.Q2(a)
b. Derive an equatlon for impact stless induced in a member subjected to axial impact loading.
K_ \ s (10 Marks)
Module-2

a. With usual notations 1511\6\/,‘6:‘i that a hollow shaft is always stronger than a solid shaft of the
same material, weight.and length when subjected to simple torque and hence deduce that

Torque on hollow; shaft  1+k?

>1, where k = % (14 Marks)

o

Torque on solid shaft /1?2
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A shaft is required to transmit 1 MW at 240 rpm. The shaft. must not twist more than 1°on a
length of 15 diameters. If the modulus of rigidity f01 the shaft material is 80 kN/mm?, find
diameter of the shaft. e (06 Marks)
&

OR A e
Write design procedure for flange coupling. €S e, (08 Marks)
Design a value spring for an automobile engine, when the value is closed, the spring
produces a force of 45 N and when it opens produces a force of 55/ N. The spring must fit
over the value bush which has an out51de dlameter of 20 mm and must go inside a space of

35 mm. The lift of the value is 6 mm. The spring index is 12. The allowable stress may be

taken as 0.33 GPa, modulus of r101d1fy 80 Gpa. y. (12 Marks)
\ M Y
Sketch and explain failure thot es s of riveted joints. & ! (08 Marks)

A double riveted lap _]Ol{lt is'to be made between 9 mm plates if the safe working stresses in
tension, crushing andfshear are 80 N/mm?, 120 N/mm and 60 N/mm’ respectively, design
the riveted joint. P Q) ¥ (12 Marks)
£ \\ ' . ¢
xR ° OR.)
A plate of 80 1hm wide and 10 mm thufhfls\to be welded to another plate by means of two
parallel fillet welds The plates are subJected to a load of 50 kN. Find the length of weld so
that m/ax1mum stress does not exc/ee)d 50 N/mm?®. Consider the joint under static loading and
then/under\dynamlc loading. 3 (\ p (10 Marks)
A flat citcular plate is used to close the flanged end of a pressule vessel of internal diameter
300 mm. The vessel carries a ﬂu]d at a pressure of 0(7)N/mm A soft‘copper gasket is used
to make the joint leak pfoof. Twelve bolts are \used to fasten /the\cover plate onto the
pressure vessel. Find /the\sme of bolts so that ‘the stress in the: bolts is not to exceed
100 N/mm’. "4 A, y (10 Marks)
p R \/ (\/
Y Module 4 />
A pair of carefully cut spur gears with' 20° full depth 1 mvolute profile is used to transmit
12 kW at 1200 rpm of pinion. The\gem has to rotate at 300 rpm. The material used for both
pinion an)d gea1 is medium calbon steel whose allowable bendmg stress may be taken as
230 MPa.;Determine the module and face width: of/spm pinion and gear. Suggest suitable
ha1dness/ Take 24 teeth OQ pm10n modulus of elasticity may be taken as 210 GPa. (20 Marks)
¢ N, L)

¥ OR
g /
» Derlve an equatlon f01 formative or vntual or equwalent number of teeth for bevel gear.

( r (08 Marks)
Following data refel to a worm and worm gear drive centre distance 200. mm, PCD of worm

80 mm, n/umbex of start 44,<ax1al module 8 mm, transmission ratio 20, worm gear is
phosphor ‘bronze with G,y 55 MPa worm is of hardened ground steel, tooth form 20° FD
involute. Determine followmg

Number of teeth on worm gea1 lead angle face width of worm gear to transmit 15 kW of
power at 1750 rpm of'§ W01m based on the beam strength of worm gear. (12 Marks)

y,

y ; 2 of 3
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Module-5
Determine the power transmitted by a single pair plate- clut‘ch assuming uniform pressure
distribution. The friction surfaces have an outside dlameter of 350 mm and an inner diameter
of 280 mm. The co-efficient of friction is*0.25 and the maximum allowable pressure is
0.85 MPa. (10 Marks)

_ A single block brake is shown in Fig.Q.9(b): The drum diameter is 250 mm. The contact

angle is 90°. If an operating force of 700 N is applied at the end of the lever and the
coefficient of friction is 0.35, determine theJtoxque that may be sustamed | by the brake.
A /u (10 Marks)

A R
<,~.\\ ) Fig.Q.é(‘B)‘/

rf.‘\.i A Y 3

Q oK)

Explain hydrodynamlc theory of lubr 1ca(10n;w1th sketch. Pressure distribution in bearing and
graph shoﬁmg variation of friction w1th speed. (10 Marks)
A smgle 1ow “deep groove ball beari ing has a specific dynamlc capacity of 46.3 kN. The

actual_ radIal load F; = 9 kN. he +speed of rotation: 1s 1800 rpm. What is the life in

7N
1) Cycles of operation  ii) in ho urs iil) What is averaoe life? (10 Marks)
y <0 AR
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