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"~ DESIGN OF MACHINE MEMBERS-I
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Answer any five questions

All questions carry equal marks

. 1.2) What are the various propertles of a material Wthh can be considered while selcctmg
o for a machine element? Explain.
'b) What are the cffects of alloying elements in steel formation? Explam with apphcatlons
1) Chromiom- ‘ :
ii) Vanadium
ii1) Molybdenum . _ :
¢) . A wire rope of 100 mm” cross sectional area is made up of 1 mm diameter strands.
The ultimate tensﬂe strength of ;he “rope.is 150 kN. Factor of safety used for the rope is - _
10. The allowable tensile stress f 14he\nge material is 50 MPa when 10 strands are_...... _M_-;;...V__,
~ broken; Is the rope fit for furﬁaeyuse‘? Epraln _ [6+3+6]

2.a) Define the followmg ternis\wltﬁ\gv}pabl e e— o,
: - 1) Notch sensitivity . \\
i) Endurance Hmit,~

S

14 él:l.pre\f;\fr “torsoderberg’s criterion for des1gmng a machine -
o S ;g?'IOadEV Expl,aﬁi | o
c) - Calculate the fau ug; “rength‘f@r the specimen made of 30C8 steel with Se=280-MPa,
© 'Sy=600 MPa for a life/af 200x 10° ‘gycles of stress reversals. 'S¢ for 103 cycles is 0.9 Su.
What would be the hfe of khe*speﬁmcn if the fluctuating reversible stress is 420 MPa?
M&M/ _ ) - [6+3+6]

L " b)

3.a) - Two plates of 100 mm width and 12 mm thlckness are to be ]omed by double Lap joint -
using 10 mm fillet welds. If the permissible shear stress is 80 MPa, Determine the ,
-necessary length. of the weld, when the joint is subjected to an axial load of

-_ 30kN. Indicate the best possible manner of putting the weld.

'b) A boiler of lm diameter is made by’ ‘welding the plates longitudinally and

c1rcumferent1ally The maximum pressure is 1.5N/mm?. Design both the joints, using

~single V-butt weld for the joints. The ;permissible. tensile stress in the plate material

is70 MPa. Assume efﬁcmncy of the weld as 75%. [7+8]

L 4.a) A bracket is fltted to a vertical channel with 5 bolts, three at the top and two’ at the
“ . “'bottom with all the Bolts equally spaced: The value of P=20 kN e=200-mm, ;=$0'mm ¥
© 1,=250 mm. find the diameter of the bollt.
~ b)  Derive a relationship to calculate the load shared by the bolt in a preloaded joint when
- ..an external load F, acts on thejoint. | . [10+5]




.. 5:.3.)

b)

6.a)

b)

7.a)

by

8.a) -
_tension sprmgs?
“'A bumpét, cons
-~-railway wagon

b)

the permissiblé sh
“{) Maximum force on ¢
ii) Wire diameter of th% spx mg
iii) Mean diameter of thé'edils.~ _ . : o .
“iv) Numbet of active'coils. N S LT

'.Why is- Wahl’s factor to Bq conmderea in-the’

" Design a. splgot and socket joint to connect two rods of 30CS steel to carry a tensﬂe _
- and compfessive load of 10 kN. Sketch the designed component.

leferent:eate Kennedy key and Feather key with sultable sketches and their apphca’ﬂons
_ {1 1+4] '

‘What i is. BIS code‘?erte a note on it.

‘Design a line shaft transmitting power to two machme tools. The power received by the

shaft is 30 kKW at 300 r.p.m. the power absorbed by pulley Py is 12 kW and the
remaining’ power is absorbed by pulley Py. The diameter of pulley P is 300 mm and

_its- mass:is 40 kg, The diameter and mass of pulley P, are 600 mm and 75 kg

respectlvcly Assurme the belt tension ratio of 2 for both pulleys and the shaft material

. as 30C8 steel w1th k=2 and k= 1.5. Draw the B.M.D and torque diagram, assuming

maximum shear stress theory. Assume shaft Tength of 1800 mm. pulley P; is located
600 mm fram the nght hand side, pulley P; is located 500 mm from the left hand'$ide.
- [4+11]

Demgn a, ngld CI flange coupling, requlred to.. transmlt 18 kW at 1000 rpm,. the
coupling is to be connected betwéen a motor and a centrifugal pump, each having their
 shaft diameters of 50 mm and.40 mmgesf?&cﬁvely

.....

Why are ‘annular recesses ),provrded at thti: sndes of the ﬂanoes in a protiacted ﬂange
f‘

s
£ W‘“'w».

.,;'-couphng" Explain..© ¢ LA SR < [
o A : '

désign of a helical compression or
N \

:

ngof t vo helical “Steel sprmgs ‘of circuldr section, brmgs to ‘tést a
nass}: 15@@ kg mov§1\g at 1.2 m/s while doing so the springs are
11V the mea?‘h didmeter of the coil is 6 times the wire diameter and
sfies SIs“mo Mpa. Take G =0.84 x10%MPa. Determine ;.

compressed by

-—-60000---




