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; £ £ (i) Soderberg theory |
Note : All questions % ?T | :
are compuisory. Attempt any two g 4 i) Geodman fine: and
paris of (a), (b), and (c). Desi =] =} ) e
b P (c). Design data book 3 3 (iv) Also, find factor of safely against static failure
y PSG and ISI data sheets are allpwed in the
exam. Assume any data if missing.
2. (a) A fat key s used (o connect a pullc}' to a 45 mm
, _ . iameter shaft. The standard cross-section of the
!. (a) Explain theories of failure and its type. d t l
kev is 14 <9 mm. The key is made of commercia
«{0)"A rod of a linkage mechanism made of steel 40 Cr, steel (S =5 _= 230 N/mm?) and the factor of safety
= o . . ' i i
(S, =550 N/mm’) is subjected to a completely is 3. Determinc the length of the key on the basis of
reversed a:_u:a] load of 100 kN. The rod is machined shear and compression considerations, if 15 kW
, . ccyed
G-ME-551 IO power at 360 rpm is transmitted through the Key

joint, Assume 5,=058).
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b) A rigid 1
{ mmi;\"'“}'mmg IS used to conneet o 45 kW, 1440
CCtric mgy, 1o a cenrifugal pump, The starting

lorque of the

Ther he Motor is 225% of the rated torque.
-TC are §

< bolts and their pitch circle dismeter 15
150 mip. Th

ﬁbﬂhga.,q. L D
NJ"l‘an) an re made of steel 458 r,.';y. 136

d the factor of safety is 2:S. Determine

the diamc
o1 of the pojis. Assume (S =0-577 8 ).
:‘\‘:;Ru“-m 'lhal; th ] 3 ¥
¢ bolts are finger-tight in reamed and

ground holes

1S requir i
. ]'CI ¢d to design a knuckle joint to connect two
irculay '

rod subjected to an axial tensile force of

S0 kKN Th
- [ o H
1ods are co-axial and a small amount of
a

ngular m m W m
| E. ar move 1ent between their axes is permissible,
Desi joi i
gn the Joint and_spt:mfy the dimensions of its
c i
Oomponent. Select suitable materials for the parts,

3{/((4 The layout of a transimission shaft carrying two pulleys
B and C and supported on bearings A and 15 shown

in Fig. 1. Power is supplied to the shaft by means of

a verticle belt on pulley B, that is then transmitied 1o

pulley C carrying a horizontal belt. The maximum

tension in belt on pulley B is 25 kN. The angle of

wrap for both the pulleys is 180° and the coefficient

of friction of 0-24. The shaft is made of plain carbon
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Fig. 1

(b) A multi-disk clutch consists of five stee! platss ang

four bronze plates. The inner and outer didrneterily,

L

friction disks are 75 and 150 mm respectively. The ¥

coefficient of friction is 0-1 and the inteasin of
pressure on friction lining is limited to G-3 N m==
Assuming uniform wear theory. caiculate :
(i) the required operating force ; and
i

(ii) power transmitting capacity of 730 rpm.

UgJ/A conc clutch with asbestos friction lining transmits
30 kW power at 500 rpm. The coetiicient of fnctos
is 0-2 and the permissible intensity of pressure is ¢-3%
N/mm? The semi-cone angle ¢ is 12:3°. The outet
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The nominal diameter of 3 triple threaded squa
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dameter ; bS]
alls 15 ﬁ\

Ned s . ST
ASSUINing .- W 300 mm from space limitations.
As 2 unir

. Immm Wear theory, caleulate -
(1) the iﬂm_-[ " .

. lameter,
() the face W

(U'l] the fi
h] .
"¢ required to engage the clutch, 8

idth of the friction lining and

o 1 Jected 10 a foree of 5 KN
“hanne p, me

shown iy, Fig 2. The

and fixed
ans of three identical belts is

bolts are made from plain carbon
S =1
o2

80 Nimm*) and ]
P the fac f
safety i5 3. Specifs ) ¢ factor of

the size of bolts. 8

o
screw 15 50 mm, while the pitch is 8 mm, 1t is used

of 100 mm and
wnner diameter as 65 mm. The coefticient of friction

with collar having outer diameter

at the thread surface as well as at the collar surface

can be taken as 0:15. The screw is used to raise a
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e dlar Friction.
(¢) lxplain ¢ ol es.com
hp

(a) pxplain different types ol wcldiug Progeg,

W Iw—gmml

(b) Two steel plates, 20 mm wide ang |y, m

m i
arc joined together by mcans of doubj, higy

ll‘a“s.lr.

: . 0

illct welds, as shown in fig. 3. The mﬂx’imumt I3
. eng

stress for the plates and the welding Materig ;
Co Shoy)g

| h of
the weld, if the strength of weld s equal to
¢

strength of the plates,

?? not exceed 110 kKN/mm?. Find the required lengt
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M Signal 1, Y of the following riveted jomne

dia'nt:tcr P Joint of 6 mm platen with 20

i * Naving a pitch of 50
(1) D“Uhle Bap ) mm.

ri -
Veted lap joint of 65 mm plater, with

dia . .
Meter rivets having a pitch of 6 mm
Assume .

(1)

20 mpy

Permic: :
‘ Missible tensile stress in plate -~ 120 MPa
() Permisg; .

) €rmissible shearing stress in rivets - 90 Mia

(iii) Permissible crushing stress in rivets = 180 MPa  §
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