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Set-2

Full Marks : 70
Time : 3 hours
Answer Q. No. 1 and any five from the rest
The figures in the right-hand margin indicate marks
Assume suitable data if necessary but justify the same

1. Answer all questions : 2x10

(55~ State at least five important mechanical
propertics of materials in machine design.

f,u/Writc briefly the steps to be followed by a
designer.

W[tcrativc nature of design activily improves

/\hf.: design, comment.
tv) What are the merits and demerits of straight

/nd curved arms of pulley ?
) What are the assumptions made to derive the

cquation for critical frequency 2 critical
vation for ¢ cy ? Wh
frequency is important in shaft dcs)i’gn? '
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ﬁ}'] A foot-step bearing of 100 mm radius,
supports a load of 3 kN. The shaft runs at
600/% r.p.m., and the co-efficient of friction
is 0.1, What is the frictional power in watts,
according to uniform pressure theory 7

./I
(vi) A plate 50 mm wide and 12-5 mm thick 1s
/ to be welded to another plate by means of
parallel fillet welds. The plates are

subjectedto a load of SOKN. Find the
length of the weld. Assume allowable shear
strength to be 56 MPa.

1 What does the term “uniform strength™ in
- context of leaf spring mean ?

o

#71 What is meant by whipping of connecting

rod and what 1s 1ts effect 7
the correction factors used to
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maximum stress 7

2" Three pullevs. 4.8 and C are mounted on a
*  simph supported shaft of 3 mspan ; at distances
m. | $m. and 2 mrespectively from the left

bearing. The diameters of the pulleyvs 4, Band O

re 00 mm mm. and 350 mm respectively.

v clectric motor supplies 15 kW power to the
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<haft at A, and the machines take 9 kW power

from B. and 6 kW power from C.A hmzut:lil
belt drive is arranged for A, the drive from Bis
vertically downwards, and the drive I'rm:n C st
45° 1o the drive A, and in a downward direction.
The speed of the shaft is 240 rpm and the

allowable shear stress of the shafl materials is

5 Cao-efficient of friction belween the
45 MPa. Co-efhcien e

belt and pulleys is 0-3. Determine
diameter according to the ASME code if Cope ™ 240

and €, = 15, http://www.odishastudy.com ey
An aulomotive engine develops maxiniimie

at a speed of 1000 r.p.m. At this ﬂ#*w ¥
developed by the engine is 251 :;’{ he
is equipped with a single plateclutch
pairs of friction surfaces. 1
the Iriction disk is 190-m
of friction is 0-3548
spring index of 6
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ey the coethioien
Lo ad with
thie nevesary axial

) cotls 1y 5 The spring
IS -drawn steel wires of
Grade A Lo (= 31310M
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/ A pump is driven by an electric motor through a
open type flat beltdrive. The following data is
given for this drive. Motor pulley diameter{d,)
= 300 mm,.pump pulley diameter (d,) = 600 mm,
co-efficient of friction (u,) for motor pulley =
0-25, coefficient of friction (p,) for pump
pulley = 0-20, center distance between the
pulleys = 1000 mm, Rotational speed of the
motor = 1440 rpm, power transmission = 20 kKW,
Density of the belt material (p) = 1000 kg/m’,

Design stress for the belt material (o) = 2 MPa,
thickness of the belt = 5§ mm, service factor (C )
= 1-2 calculate : (i) the diameters of pulleys
(ii) the belt tensions (i) optimal velocity of the
belt for maximum power transmission and
(1v) the length and width of the belt. 2 x4
/5./ A cone clutch is used o connect an clectric
~ motor running at 1440 r.p.m. with a machine
which is stationary. The machine is equivalent to
a rotor of mass 150 kg and radius of gyration as
250 mm. The machine has to be brought to the
full speed of 1440 rp.m. from stationary
conditionin 40S. The semi cone angle is 12-3°,
The mean radius of the clutch is twice the face
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width [The co-ethomnt of IrrcTpon | N yriid

_— e

normal intensity ot pressure bhetween Lhid |

L
contracting surfaces bt e exceedd O- 1 ™N/mam

Axsurming

(1) the inner and outer diameter (1) the Tace

weaT criterion, calculat

widdth

the unifom

of the friction lining (#ii) the force required 1o

amount of heat

engage the clutch, and (v} the

1
.
ECTHTY yted d LNNg & wh Ll1:_’.l"'4..n‘h.l‘l'l of clutch A 3

[he following data is given for the connecting
rod of a diesel engine ¢

Cvlinder bore~ 85 mm, length of
connecting rod = 350 mm, maximium jgas
pressurc = 3 MPa, Factor of safletyagainst
buckling I‘:tilurc = 5, (I/d) ratio for the piston pin
hearing S, (Id) ratio for crank pm Mﬂﬂ.- -
1-25, ".Hnu. able bearing pressure fll' g
bearing = 13 MPa, Allowable bea
for crank pin bearing = 11 MPa, |
= 140 my ass of reciprocating:
Engine s

Factor of safety ht o
Chromium m 31

=1

(6)

bolt material = 450 N/mm?, Factor of safety for

bolts = 5, Density of connecting rod = 7800
kg/m’ (i) dimensions of the cross
_section of connecting rod (if) nominal diameter
of bolts for the cap (iii) thickness of the cap,

]
and (/v) magnitude of whipping stress. 2. x

.calculate :

The end of a cylindrical air receiver is closed by
a lap joint. The maximum pressure in the recciver
is 1 N/mm?. The axial length of the receiver is
limited to 2 m, while its storage capacity is
2 m®. Design and sketch the joint. The permissible
stresses in shear and crushing of rivets may be
taken as 60 and 90 MPa respectively. The
permissible tensile stress for the plate matenial

x 4

is 80 MPa. 10

Design a cotter joint of socket and spigot type,
which may be subjected to a pull or push of
30 kN. All the parts of the joint arc made of the
same material with the permissit ' le ¢ stresses,

35 MPaintension, 70 MPa in com
pression, and
40 MPa in shear.
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