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ME 61— DESIGN OF TRANSMISSION SYSTEMS

MECHANICAL ENGINEERING
Time: Three Hours Maximum:100 marks

ANSWER ALL QUESTIONS
PART—A (10x2=20)

‘What is crowning of pulley?

When do you prefer a-wire rope drive?

Why is a gear tooth subJ:ected to dynamic loading?
Why do you prefer helical gears than spur gears?
What are the forces acting on a bevel gear?

List out the main types of failure in worm gear drive.
What is the function of spacers in a gear-box?

What are the possible arrangements to achieve 12 speeds
from a gear box?

Give examples for radial and axial brakes.

10. In cone clutches semi-cone angle should be greater than
12°. Why?
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PART —B (5x16=80)

Select a suitable V- belt and design the drive for a
wet grinder. Power is available froma  5kW motor
running at 1500rpm. Drum speed is to be about
500rpm.

Or

Design a chain drive to actuate a compressor from a
10kW electric motor at 960rpm. The compressor
speed is 350rpm. Minimum center distance should be
0.5m. Motor is mounted on an auxiliary bed.
Compressor is to work for 16 hours/day.

Design spur' gear for a speed reducing unit. Power to
be transmitted is 50kW and is continuous with
moderate shock: The speeds of the shafts are 720rpm
and 144rpm. The center distance is kept as small as
possible. Select a suitable material and design the
gears. Give the details of the gears.

Or

Design a pair of helical gears to transmit 10kW at
1000rpm of the pinion. Reduction ratio of 5 is
required.

Two straight bevel gears are used in a speed reducer
with a transmission ratio of 2. The wheel is
supported on both sides and the pinion is over
hanging. The input is from a 20kW electric motor
running at 950rpm. Design the bevel gears.

Or

The input to worm gear shaft is 18kW and 600rpm.
Speed ratio is 20. The worm is to be of hardened
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[image: image3.png]steel and the wheel is made of chilled phosphor
bronze. Considering wear and strength, design worm
and worm wheel.

A nine speed gear box is required for a machine to
give the minimum and maximum speed of 180 rpm
and 1800 rpm respectively. The input is from a 3kW,
960 rpm motor.

Or

Design a six speed gear box with a step ratio of 1.25.
The input is from a motor running at 720 rpm. The
minimum spindle speed is 112 rpm; power of motor
is 3 kW.

Design a differential band brake for a crane lifting a
load of 50kN through a rope wound round a barrel of
550mm diameter, as shown in fig.1. The brake drum
to be keyed to the same shaft is to be 650mm in
diameter and the angle of lap of the brake band over
the drum is 240°. Operating arms of the brake are
4pmm and 210mm, as shown in fig.2. Operating
lever is 1.5m long. Take p = 0.25, width of the band
is twice the thickness of the band.

anan

14. (@)

)

15. ()
=
7

T ate

Dy i H

LoAaD

fig.1




[image: image4.png]fig.2.

All dimensions in mm
Or

(b) A centrifugal clutch is to transmit 15 kW at 900 rpm. (16}

The shoes are four in number. The speed at which
the engagement begins is 3/4th of the running speed.
The inside radius of the pulley rim is 150 mm and
the eentre of gravity of the shoe lies at 120 mm from
the centre of the spider. The shoes are lined with
Ferrodo for which the coefficient of friction may be
taken as 0.25. Determine:

(i) Mass of the shoes, and

(i) Size of the shoes, if angle subtended by the
shoes at the center of the spider is 60° and the
pressure exerted on the shoes is 0.1 N/mm?
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