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Make any necessary consistent assumptions. Clear calculation steps,
substitutions and constructions are important.

Background

The figure shows a stepless V-belt variable speed drive with a
variable tapered disk two halves pulley transmitting power from an electric
motor of 10 kW running at 1440 rp.m. to a driven shaft. The shown
position gives the maximum speed reduction. The output shaft (1) of the
motor is connected by a key to hub that is connected by fitted pins (2) to the
fixed (right side) tapered disk (3) of the variable speed drive. The movable
side (left) (4) is connected through a spline to the extension of the output
shaft (5). (For simplicity think of it as the same output shaft of the motor).
Side (4) moves through a distance of 20 mm against a compression spring.
When the distance between the two plates is opened, the effective pulley
diameter is 80 mm. When it is closed, the effective pulley diameter becomes
160 mm. The spring load varies between 1000N and 2000N.

i- Make the design calculations to determine the shaft diameter at the
closest section to the motor. Section AA.

ii- Design the key connecting the shaft to hub (3) and the splines
connecting the shaft to side (4).

iii- Design the fitted pins (2). If the connections were to be by welding
instead of pins design the welded connection.

iv- Design the spring and make all necessary checks.

v- Make a detailed construction drawing showing the right part of the
shaft with all the connection details to the fixed part (3).




[image: image2.png]-t

i

— 6O




