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Power transmitted by a shaft
The main purpose of a shaft is to transmit its power to another member.
Let a rotating shaft transmitting power from one of its ends to another

be considered. Let N be the revolutions per minute (rom), T be the
average torque N - m and w be the angular speed of the shaft.

Work done per minute = (Force) % (Distance)

= (Average torque) ¥ (Angular displacement)

= I'x 2nN/60
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Torsional Rigidity

Torsional rigidity is the resistance of the shaft to this shearing stress. The torsional
equation is expressed as:

[ 1 __T _ 66 i Torsion TorRQUE T
r J L

Where for a solid rod

xd?
32

J=

Radiusr

~

T = Shear Stress (MPa)

r = Radius (mm)

T = Torque (Nmm)

J = Polar 2nd M of Area (mm?)
G = Mod. of Ridigity (MPa)

O = Angle of Twist (rad)

TORQUE T L= Length o)
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Problem

1. In a tensile test a test piece of 25 mm diameter, 200mm gauge length, stretched 0.0975 mm
under a pull of 50 kN. In a torsion test, the same rod twisted 0.025 radian over a length of 200
mm when a torque of 0.4kNm was applied. Evaluate Poisson’s ratio and the three elastic moduli

for the material.
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2. A solid circular shaft transmits 75 kW power at 200 r.p.m. Calculate the shaft diameter, if the
twist in the shaft is not to exceed 1o in 2 meters length of shaft, and shear stress is limited to 50
MN/m2. Take C = 100 GN/m2.
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