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The figures in the margin indicate full marks_
. for the questions. =
I Fill in the blanks : (any five) 5x2=10 -

~ (a) A machine is designed to perform specific
functions with maximum +gnd

(b) Modulus of elasticity is the ratio of
o :

(¢) 55C4 indicates a plain steel with %

carbon and — % manganese.

(d) A standard specimen that can sustain
unlimited number of cycles without
failure is the - limit of the
“material. : =




B

(¢) The two popular forms of thread use Ifée 7 3><5 15
power screws are and ’ :

ctor of safety ? Why is it necessary :

(f) Example of flexible drive is Plor ol g o 2135

and that of rigid drive is

driv e critetia of failure for :

(8) A connecting rod is a link between pximum principal stress theory and

and the

jaximum shear stress theory.

2. Answer any five : 5><‘

bt is cumulative damage in fatlgue 2 State

a) Draw the typical stress strain diagram
s P r Miner s equation. 3+2=5

duct1le material and indicate the ;,:l

pomts the fatigue diagram (stress

(b) What are the broad classification plitude-mean  stress dopmn) g
manufacturing processes ? imponent subjected to fluctuating stresses

_ licating the different Hoes. | = 5

() What are the three basic modes of faﬂ ' :

mechanical components ? OW the terminology of a spur gear with

eat diagram. v I
(d) What is stress concentration ? ' ‘ o :
(¢) Draw the stress-time curve of three [.
. matical models of cyclic stresses. :

Ver any four questions : - 4x15=60

3

A shaft made of steel with yield strength
00 MPa is subjected to loads consisting of
ending moment 10 kN-m and a torsional
moment 30 kN-m. Determine the dlameter of
e shaft usmg :

(f) What is self-locking of power screw 4

(2) Name the standard systems tor the shay

ear tooth.
5 ) maximum shear stress theory

'r
I.
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(ii) maximum principal stress theory ¢ | shafts whose centres are 1m apart are

iected by a V-belt drive. The driving ‘
%y has an effective diameter of 300 mm and
upplied with 20 kW power at 1440 r.p.m.
"‘_ driven pulley runs at 480 r.p.m. The angle
groove on the pulleys is 40°. _Pemissible ;
)'ion in 236.6 mm? cross-secti go,f -
‘belt is 850 N. The material o
‘density of 970 kg/m? . The co
friction between belt and pulley rim
'Betermine, taking centrifugal tension into
consideration, the number of belts requii'ed and
"~ the length of each belt. 10+5=15

(iii) maximum distortion energy tﬁebxy.

Assume a factor of safety of 2. i
5+5+3
(b) A machine component is subjeéte'
fluctuating stress from —40 N/mm? to
N/mm? The corrected endurance limit sf

for the machine component is 290 -N/m

The ultimate tensile strength and y
strength of the material is 580 N/mm? .

430 N/mm? respectively. Find the facto
safety using

(i) Gerber theory
(ii) Soderberg line and

- (i) Goodman line, e ,
' E - It is required to design a pair of gears with

- 20° full-depth involute teeth. The pinion
‘ shaft is connected to a 10 kW, 1440 .rp.m
~ motor. The starting torque of the motor is
150% of - the rated torque. The speed
reduction is 4:1. The pinion as well as the
gear is made of plain carbon steel with
, ultimate tensile strength of 600 N/mm?. The

200 kKN-mm is required to rotate the nut ‘ i
i o ettt btoncy: b il iy ' :‘Ector of safety can be taken as 1.5. Desin
_ : e gears. : ;

(©) A screw jack is to lift a load of 80 kN,
_coefﬁcient of friction between screw g !‘
is 0.15. The elastic strength of screw maj
In terdsion and compression is 200 MPg
In shear 120 MPa respectively. The |
stress in the nut should not exceed 80 |
The bearing pressure between the nut an
screw should not exceed 18 N /mm? D
the screw and nut. If an additional tof
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