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SIXTH SEMESTER
ME 1352 — DESIGN OF TRANSMISSION SYSTEMS
MECHANICAL ENGINEERING
Time: Three Hours Maximum:100 marks
ANSWER ALL QUESTIONS
PART—A (10%x2=20 marks)
1. Why V belts are preferred than flat belts?

2. What do you understand by simplex, duplex and triplex
chain?

3. Define the term: Virtual number of teeth.

4. State the conditions vequired for interchangeability?

5. What do you mean by zero bevel gears?

6. What are the materials commonly used for worm gears?
7. What is the function of spacers in a gear ~ box?

8. What are preferred numbers?

9. What is the significance of pressure angle in cam design?

10. What is meant by a self — energizing brake?
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PART—B (5x16=80 marks)

Design a V-belt drive and calculate the actual
belt tension and average stress for the
following data:

Driven pulley diameter, D = 500 mm,
Driver pulley diameter,d = 150 mm,

Center distance ¢ =925 mm,

Power, P =7.5kW,and

Speed ni= 1000 rpm. nz =300 rpm
Or

A crane is lifting a load of 25kN through a wire
rope and a hook. The weight of the hook is
15kN. The rope drum diameter may be taken
as 30 times the diameter of the rope. The load
is to be lifted with an acceleration of 1 m/s2.
Calculate the diameter of the wire rope. Take
a factor of safety of 6 and Young’s modulus for
the wire rope as 80 kN/mm2 The ultimate
stress may be taken as 1800 MPa. The cross-
sectional area of the wire rope may be taken as
0.38 times the square of the wire rope
diameter.

Design a straight spur gear drive to transmit a
power of 8 kW. The pinion is running at the
speed of 720 rpm and the speed ratio is 2. Both
the gear and the pinion are made of the same
surface hardened carbon steel with 55HRC
and core hardness less than 350 BHN. Take,
Ultimate strength of the material is 720
N/mm? and yield strength of 360 N/mmz.
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Or

A helical gear with 30° helix angle has to
transmit a power of 35kW at 1500 rpm, with a
speed reduction ratio of 2.5. If the pinion has
24 teeth, determine the necessary module,
pitch diameter and face width for 20° full
depth teeth. Assume 15Ni2Crl Mo15 material
for both pinion and wheel.

Design a pair of bevel gears for two shafts
whose axes are at right angles. The power
transmitted is 25kW. The speed of the pinion
is 300 rpm and the gear is 120 rpm. Assume
suitable material and other relevant operating
conditions.

Or

Design a worm gear drive to transmit 22.5 kW
at a worm speed of 1440 rpm. Velocity ratio is
24:1. An efficiency of at least 85% is desired.
The temperature rise should be restricted to
40° C. Determine the required cooling area.

Design the layout of a 12 speed gear box for a
milling machine having an output of speeds
ranging from 180 to 2000 rpm. Power is
applied to the gear box from a 6 kW induction
motor at 1440 rpm. Choose standard step ratio
and construet the speed diagram. Decide upon
the various reduction ratios and number of
teeth on each gear wheel. Sketch the
arrangement of the gear box.

Or
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Design a nine — speed gear box for a machine
to provide speeds ranging from 100 to 1500
rpm. The input is from a motor of 5 kW at
1440 rpm. Assume any alloy steel for the gear.

Draw the displacement Vs time , velocity Vs
time and the acceleration Vs time curves for
the follower in order to satisfy the following
conditions:

Stroke of the follower 25mm

Outstroke takes place with SHM during 90° of
cam rotation

Return stroke takes with SHM during 75° of
cam rotation

Cam rotates with a uniform speed of 800 rpm
Or

A multi — disk clutch consists of five steel
plates and four bronze plates. The inner and
outer diameters of friction disks are 75mm and
150mm respectively. The coefficient of friction
is 0.1 and the intensity of pressure is limited
to 0.3 N/mm®* Assuming the uniform wear
theory, calculate.

(i)  the required operating force, and

(i) Power transmitting capacity at 750 rpm.





