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1
A cast iron pulley transmits 20 kW at 300 RPM. The diameter of pulley is 550
mm and has four straight arms of elliptical cross-section in which the major axis
is twice the minor axis. Find the dimensions of the arm if the allowable bending
stress is 15 MPa. Mention the plane in which the major axis of the arm should lie.

CO2 PO2 PSO1

2

A flat belt is required to transmit 30 kW from a pulley of 1.5 m effective diameter
running at 300RPM. The angle of contact is spread over 11/24 of the
circumference. The coefficient of friction between the belt and pulley surface is
0.3. Determine, taking centrifugal tension into account, width of the belt required.
It is given that the belt thickness is 9.5 mm, density of its material is 1100 kg/m3
and the related permissible working stress is 2.5 MPa.

CO3 PO2 PSO2

3

A pulley of 0.9 m diameter revolving at 200 r.p.m. is to transmit 7.5 kW. Find the
width of a leather belt if the maximum tension is not to exceed 145 N in 10 mm
width. The tension in the tight side is twice that in the slack side. Determine the
diameter of the shaft and the dimensions of the various parts of the pulley,
assuming it to have six arms. Maximum shear stress is not to exceed 63 MPa.

CO2 PO2

PSO1

4

An open belt connects two flat pulleys. The pulley diameters are 300 mm and 450
mm and the corresponding angles of lap are 160° and 210°. The smaller pulley
runs at 200 r.p.m. The coefficient of friction between the belt and pulley is 0.25.
It is found that the belt is on the point of slipping when 3 kW is transmitted. To
increase the power transmitted two alternatives are suggested, namely
(i) increasing the initial tension by
10%, and (ii) increasing the coefficient of friction by 10% by the application of a
suitable dressing to the belt. Which of these two methods would be more
effective? Find the percentage increase in power possible in each case.

CO4 PO3

PSO2

5

An overhung pulley transmits 35 kW at 240 r.p.m. The belt drive is vertical and
the angle of wrap may be taken as 180°. The distance of the pulley centre line
from the nearest bearing is 350 mm. µ = 0.25.
Determine : 1. Diameter of the pulley ; 2. Width of the belt assuming thickness of
10 mm ; 3. Diameter of the shaft ; 4. Dimensions of the key for securing the pulley
on to the shaft ; and 5. Size of the arms six in number. The section of the arm may
be taken as elliptical, the major axis being twice the minor axis. The following
stresses may be taken for design purposes : Shaft Tension and compression — 80
MPa, Key Shear — 50 MPa, Belt : Tension — 2.5 MPa, Pulley rim : Tension —
4.5 MPa, Pulley arms : Tension — 15 MPa

CO3 PO3

PSO2
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