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Twist and torsion stiffness - 
Compound Shafts: 

Torsion of shafts in Series. When a shaft is having two different diameters 
cross section then two equal torques (T) are applied in opposite direction 
at both ends as shown in the figure. ... Otherwise, one end is fixed and the 
other end is subjected to a torque T, then also the shafts are said to be in 
series. 
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Problem 
1. The stepped steel shaft shown in Fig. is subjected to a torque T at the free end and a torque of 
2T in the opposite direction at eh junction of two sizes. What is the total angle of twist at the 
free end, if the maximum shear stress in the shaft is limited to 70 MN/m2 ? Assume the modulus 
of rigidity to be 84 GN/m2 
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