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SIXTH SEMESTER
ME 61 - DESIGN OF TRANSMISSION SYSTEMS
MECHANICAL ENGINEERING
(Use of Approved Date book is permitted)
Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

Time: Three Hours

1.  How can you specify V-belts?
2. What you mean by galling of roller chains?

Why the load correction factor and dynamic load factor
are considered in gear design?

4. What is virtual number of teeth in helical gear?
5. What is mean by miter gear?
6. Where do you use skew gears?

Why GP series is selected for arranging the speeds in gear
box?

List any two methods used for changing speeds in gear
boxes.

9. What you meant by self-energizing brake?

10. Clutches are usually designed on the basic of uniform

wear, why?
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PART-B (5%16=80 marks)

Select a flat belt to drive a mill at 250 rpm
from a 10kW, 750 rpm motor. Centre distance
is to be around 2m. The mill shaft pulley is of
1.2m diameter.

Or

Select a wire rope for a vertical mine hoist to
lift a load of 20kN from a depth of 50 m. A rope
speed of 3 m/s is to be attained in 10 seconds.

Design a spur gear drive to transmit 22 kW at
900 rpm, speed reduction is 2.5. Materials for
pinion and wheel are €14 steel and Cast Iron
grade 30 respectively. Take pressure angle of
20° and working life of the gears as 10,000
hours.

Or

Design a pair of helical gears to transmit 25
kW at a speed reduction ratio of 3:1. The input
shaft runs at 1800 rpm. Both pinion and gear
are 15 Ni2 Cr 1 Mo 15 under carburized
condition.

Design a bevel gear drive to transmit 7.5 kW
at 1440 rpm. Gear ratio is 4; pinion and gear
are made of alloy steel; life of gears 20000
hours.
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(b) A steel worm running at 240 rpm receives 15 (16)
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kW from its shaft. The speed reduction ratio is
10:1 design the drive so as to have an
efficiency of 90%. Also determine the cooling
area required, if the temperature rise is
restricted to 45°C. Take overall heat transfer
coefficient as 156 W/m=C

Design the layout. of a 12 speed gear box for a
lathe. The minimum and maximum speeds are
100 rpm and 1200 rpm respectively. Power is 5
kW from 1440 rpm induction motor. Construct
the speed diagram using a standard speed
ratio. Calculate the number of teeth in each
gear wheel and sketch the arrangement of the
gear box.

Or

Design a gear box to give 18 speeds for a
spindle of a milling machine. The drive is from
an electric motor of 5 kW at 1000 rpm.
Maximum and minimum speeds of the spindle
are to he around 800 rpm and 16 rpm
respectively.

Determine the capacity and the main
dimensions of a double block brake for the
following data: the brake sheave is mounted on
the drum shaft. The hoist with its load weighs
45 kN and moves downwards with a velocity of
1.156 mps. The pitch diameter of the hoist drum
T 1.25 m. The hoist must be stopped within a
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distance of 3.25 m. the kinetic energy of the
drum may be neglected:

Or

A cone clutch is to be designed to transmit 7.5
kW at 900 rpm. The cone has a face angle of
12°. The width of the face is half of the mean
radius and the normal pressure between the
contact faces is not to exceed 0.09 N/mm?
Assuming uniform weat and the coefficient of
friction between ¢ontdct-faces as 0.2, find the
main dimensions of the clutch and axial force
required to engage the clutch.
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