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10.

ANSWER ALL QUESTIONS

PART-A (10%2=20 marks)

Write the normal stress theory & give its limitations.

Define preferred numbers.
Define critical speed.

How thé shaft is designed when it is subjected to twisting
moment only?

Define contact ratio.

Why heat balance is' an important aspect in the design of
worm gears?

Give two practical applications where the overrunning
clutches are employed.

Write any two types of friction clutches.
Give the conditions for self locking in brakes,

Name any four materials used for lining of friction
surfaces in brakes.
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PART-B (6%16=80 marks)

A hollow shaft is required to transmit 600kw
at 110rpm. The maximum torque being 20%
greater than the mean. The shear stress is
not to exceed 63Mpa and twist in a length of 3
metres not to exceed 1.4 degrees. Find the
external diameter of the shaft, if the internal
diameter to the external diameter is 3/8. Take
modulus of rigidity as 84CGpa.

Or

The crane: hook carries a load of 20KN as
shown in fig. The section at x-x is rectangular
whose horizontal side is 100mm. Find the
stresses in“the inner and outer fibres at the
given seetion.
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A shaft is supported by two bearings placed (16)

Im apart. A 600mm diameter pulley is
mounted at a distance of 300mm to the right
of left hand bearing and this drives a pulley
directly below it with the help of belt having
maximum tension of 2.25kN. Another pulley
400 mm diameter is placed 200 mm to the left
of right hand bearing and is driven with the
help of electric motor and belt, which is placed
horizontally to the right. The angle of contact
for both the pulleys is 180° and p=0.24.
Determine the suitable diameter for a solid
shaft, allowing working stress of 63MPa in
tension and 42MPa in shear for the material
of the shaft. Assume that the torque on one
pulley is equal to that on the other pulley.

Or

Design and draw a protective type of cast iron
flange coupling for a steel shaft transmitting
15 kW at 200 r.p.m. and having an allowable
shear stress of 40 MPa. The working stress in
the bolts should not exceed 30 MPa. Assume
that the same material is used for shaft and
key and that the crushing stress is twice the
value of its shear stress. The maximum
torque is 25% greater than the full load
torque. The shear stress for cast iron is
14MPa.

Design a spur gear drive required to transmit
45 kW at a pinion speed of 800 rpm. The
velocity ratio is 3.5:1. The teeth are 20° full
depth involute with 18 teeth on the pinion.
Both the pinion and gear are made of steel
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with a maximum safe static stress of 180
N/mm?. Assume a safe stress of 40 N/mm? for
the material of the shaft and key.

Or

Construct a ray diagram and kinematic
layout for gearbox of all geared headstock of a
lathe. The maximum and minimum speeds
are to be 800 and 75 rpm respectively.
Number of steps is 12 and drive is from a 5
kW electric motor running at 1440 rpm.

A single plate clutch is to be designed for an
automobile vehicle whose engine is rated to
give 100 kW at 2400 rpm and maximum
torque 500 N-m. The outer radius of the
friction plate is 25% more than the inner
radius. The intensity of pressure between the
plate is not to exceed 0.07 N/mm?. The
coefficient of friction may be assumed equal to
0.3. The helical springs required by this
clutch to provide axial force necessary to
engage the clatch are 8. If each spring has
stiffness equal to 40 N/mm, determine the
dimensions of the friction plate and initial
compression in springs.

Or

A plate clutch has three discs on driving shaft
and twa discs on the driven shaft, providing
four pairs of contact surfaces. The outside
diameter of the contact surfaces is 240 mm
and inside diameter is 120 mm. Assuming
uniform pressure and p = 0.3, find the total
spring load pressing the plates together to
transmit 25 kW at 1600 rpm.
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A rope drum of an elevator having 650 mm
diameter is fitted with a brake drum of 1 m
diameter. The brake drum is provided with
four cast iron brake shoes each subtending an
angle of 45° The mass of the elevator when
loaded is 2000 kg and moves with a speed of
2.5 m/sec. The brake has a sufficient capacity
to stop the elevator is 2.75 m. Assuming the
coefficient of friction between the brake drum
and shoes as 0.2, find: (i) Width of the shoe, if
the allowable pressure on the brake shoe is
limited to 0.8 N/fmm? and (ii) Amount of heat
generated in stopping the elevator.

Or

In a band and block brake, the band is lined
with 14 blocks, each of which subtends an
angle of 20° at the drum centre. One end of
the band is attached to the fulerum of the
brake lever and the other to a pin 150 mm
from the fulcrum. Find the force required at
the end of the lever 1 m long from the fulcrum
to give a torque of 4kN-m. The diameter of the
brake drum is 1 m and the coefficient of
friction between the blocks and the drum is
0.25.
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