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ME 1352 -DESIGN OF TRANSMISSION SYSTEMS
MECHANICAL ENGINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1. What is meant by creep of a belt and state its effect?

2. Why a minimum number of teeth are fixed for pinion
chain wheel?

3. State the law of gearing.

4. List some of the commonly used gear materials.

5. What is self locking in worm gear drive?

6. What is meant by Skew Gears?

7. Give two applications of multispeed gear box.

8. What is R20 Series?

8. Why single plate clutches are often called as dry clutches?

10.  Name the materials used for lining of friction surfaces.
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PART-B (5x16=80 marks)

A Vbelt drive js to be arranged between two (16)
shafts with 1.2m ag centre distance. The
driving pulley is of 250mm effective diameter,

and is to be supplied with 20kW Power at 960
rp.m. The follower pulley is to run at 460
rp.am.  Determine the number of peltg
required, from the fo].[owing:

Area of the belt cross-section = 143mm?
Mass density of the belt material = 1000kg/m3

Permissible tensile Stress = 2N/mm?
Coefficient of friction =0.30
Grove angls of the pulley =40°

Or

A roller chain drive transmits 4 kW power. (18)
The driving shaft on an electric motor runs at

600 rp.m. and speed ratio is 5. The drive i
required to operate continuously with periodic
lubrication, and drive a machine such that the

load can be regarded as fairly constant.
Assuming factor of safety as 14; select the
drive, and check for POWer capacity of it baged

on breaking load and bearing pressure.

Discuss the following terms related to Spur (16)
Gear:

) Pressure angle

(i) Form factor

(i)  Modes of fa ilure

(i) Stress concentration

Or

’
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A pair of helical gears is to transmit 38 kW at
1500 r.p.m. of the pinion. The speed reduction
is 5 and the helix angle is 15°. Assume both
the gear and pinion are made from C45 steel
possessing the stress values are; ou = 710
N/mm? and oy = 360 N/mm?,

A pair of bevel gears with 20° pressure angle,
consists of a 20 teeth pinion meshing with a
40 teeth gear. The module is 4mm and face
width is 20 mm. The static strength of the
steel used for the pinion and gear is 200 MPa.
The pinion rotates at 500 r.p.m. and receives
power from an electric motor. Determine the
rated power that the gears can transmit from
the strength point of view.

Or

A 2kW power is supplied to the worm shaft at
720 r.p.m. The worm is of quadruple start
with 50 .mm as pitch circle diameter. The
worm gegr has 40 teeth with 5 mm module.
The pressure angle in the diametral plane is
20°. Detérmine the lead angle of the worm,
velocity ratio, and centre distance. Also
calculate the efficiency of the worm gear
drive, and power lost in friction. Assume
coefficient of friction y = 0.15.

Design a 9 speed gear box for a grinding
machine with a minimum speed of 100 r.p.m.
and a maximum speed of 700 r.p.m. The
motor speed is 1400 r.p.m. Determine the
speed at which the input shaft is to be driven.
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() Design the layout of a gear box for a milling (
machine to provide 12 output speeds ranging
from 160 r.p.m. to 2000 r.p.m. Input speed
1440 r.p.m. Choose standard speed ratio and
construct  the structural diagram and

(a)

(]

kinematic arrangement. Show the number of

teeth for all the gears in the kinematic

arrangement.

(i) With a mneat sketch, discuss the
nomenclatures of a cam profile.

(i) Draw the displacement, velocity and
acceleration diagrams for a follower
when it moves with uniform velocity,

Or
@ Discuss with a neat sketch, the working

(i)

principle of a “Multiple Disc Clutch”.

A bicycle rider travelling at 15 km/hr on
a level road, have mass of 100 kg. The
brake is applied to the rear wheel which
is 800 mm in diameter. The pressure
applied on the brake is 90 N, and the
coefficient friction is 0.15. Find the
distance covered by the bicycle and
number of turns of its wheel before
coming to rest.
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