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1)

Section - A is Compulsory.

2)

Attempt any Four questions from Section - B.

3)

Attempt any Two questions from Section - C.

Section - A
Q1)
a)

(10 x 2 = 20)
What does morphology mean when applied to CAD process?

b)

What is the general structure of CAD software?

.
c)

Write short note on the lubrication in the gear transmission system.

d)

Under what circumstances fiber rope and wire rope are used.

e)

Define 'Co-efficient of Fluctuation of Speed' for a fly wheel.

f)

Why extension springs are in less use than compression springs.

g)

Why it is necessary to dissipate the heat generated when clutches operate.

h)

What are the thermal considerations in brake design?

i)

Why a positive clutch is used.

j)

What is nipping in a Leaf Spring?
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Section

-B

(4 x 5 =20)
Q2) A belt drive consists of two V-belts in parallel, on grooved pulleys ef tpe
same size. The angle of the groove is 30°. The cross-sectional area of each
belt is 750 mm2 and J1=0.12. The density of the belt material is 1.2 Mg/m3
and the maximum safe stress in the material is 7 MPa. Calculate the power
that can be transmitted between pulleys of 300 mm diameter rotating at
15QOr.p.m. Find also the shaft speed in r.p.m. at which the power transmitted
would be a maximum.
Q3) A tentative design of a journal bearing result in a diameter of 75 mm and a
length of 125 mm for supporting a load of 20 kN. The shaft runs at 1QOO
r.p.m. The bearing surface temperature is not to exceed 75°C in a room
temperature of 35°C. The oil used has an absolute viscosity of 0.01 kg/m-s
at the operating temperature. Determine the amount of artificial cooling
required in watts. Assume die = 1000..
Q4) A locomotive semi-elliptical laminated spring has an overall length of 1m
and sustains a load of 70 kN at its centre. The spring has 3 full length leaves
and 15 graduated leaves with a central band of 100 mm width. All the
leaves are to be stressed to 400 MPa, when fully loaded the ratio of the total
spring depth to that width is 2. E

= 210

kN/mm2. Determine:

(a)

The thickness and width of the leaves.

(b)

The initial gap that should be provided between the full length and
graduated leaves before the band load is applied.

(c)

The load exerted 'on the band after the spring is assembled.

Q5) A single plate clutch with both sides of the plate effective is required to
transmit 25 kW at 1600 r.p.m. The outer diameter of the plate is limited to
300 mm and the intensity of pressure between the plates not to exceed 0.07
N/mm2. Assuming uniform wear and coefficient of friction 0.3.' find the
inner diameter of the plates and the axial force necessary to engage the
clutch.

Q6) Discuss the roles of computers in design process.
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Section
.

-

C

(2 x 10 =20)
Q7) 1gesign a belt drive to transmit 110 kW for a system consisting of two
pulley of diameters 0.9 mand 102m, centre distance of 3.6m, a belt speed
20 mis, coefficient of friction 0.3, a slip of 1.2% at each pulley and 5%
friction loss at each shaft, 20% overload.

Q8) A 15kW and 1200 r.p.m. motor drives a compressor at 300 r.p.m. through
a pair of spur gears .having 20° stub teeth. The centre distance between the
shafts is 400 mm. The motor pinion is made. of forged steel having an
allowable statics stress as 210 MPa, while the gear is made of cast steel
having allowable static stress as 140 MPa. Assuming that the drive operates
8 to 10 hours per day under light shock conditions, find from the standpoint
of strength:
(a)

Module~

.

(b) Face width and
(c) Number of teeth and pitch circle diameter of each gear.
Check the gear thus designed from the consideration of wear. The surface
endurance limit may be taken as 700 MPa.
Q9) Design a cast iron flywheel for a four stoke cycle engine to develop 110
kWat 150 r.p.m. The work done in the power stoke is 1.3 times the average
work done during the whole cycle. Take the mean diameter of the flywheel
as 3 meters. The total fluctuation of speed is limited to 5 per cent of the
mean speed. The material density is 7250 kg/m3. The permissible shear
stress for the shaft material is 40 MPa and flexural stress for the arms of the
flywheel is 20 MPa.
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