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Torsion of Stepped Shafts: 

Torque may be applied to a composite shaft at any point with different 
loading. The composite shaft may be of series or parallel type and the 
material of the shaft may be of the same or different materials. 
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Problem 
1. A hollow circular shaft 20 mm thick transmit 294 kW at 200 r.p.m. Determine the diameters of 
the shaft if shear strain due to torsion is not to exceed 8.6 x 10-4. Take: Modulus of rigidity as 80 
GN/m2. 
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2. Two shafts of the same material and same length are subjected to the same torque. If the 
first shaft is of a solid circular section, and the second shaft is of a hollow circular section, 
whose internal diameter is 2/3 of the outside diameter and the maximum shear stress 
developed in each shaft is the same, compare the weights of the two shafts. 
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