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• Torsion is the moment applied in a plane  containing the 

longitudinal axis of the beam or  shaft. 

e.g. Shaft transmitting torque or power, I beams,  Portico beams, 

curved beams, closed coil springs. 
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Assumptions 

• The material of the shaft is uniform throughout 

• Circular sections remain circular even after twisting 

• Plane sections remain plane and do not twist or warp 

• Stresses do not exceed the proportionality limit 

• Shaft is loaded by twisting couples in planes that are 

perpendicular to the axis of the shaft 

• Twist along the shaft is uniform 

• The distance between any two normal cross sections remains the  same 
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Power transmitted by the shaft 
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Stresses in shafts 
• The maximum shear stress occurs at the outermost surface of the  cross section. 

• The maximum longitudinal shear stress occurs at the surface of the  shaft on the 
longitudinal planes passing through the longitudinal  axis of the shaft. 

• The maximum tensile stress (major principal stress) occurs at  planes 45° to the maximum 
shearing stress planes at the surface of  the shaft. 

• The maximum compressive stress (minor principal stress) occurs on  the planes at 45° to the 
longitudinal and the cross sectional planes at  the surface of the shaft. This stress is equal to 
the maximum shear  stress on the cross section. 

• Maximum shear stress on the cross section of the shaft is the 
significant stress for design. 

• For most engineering materials, shear strength is small as compared  to the tensile and 
compressive stresses. 
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MODULUS OF RUPTURE 
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Comparison of solid and Hollow shafts 
a. Comparison by strength: 
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b. Comparison by weight: 
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Composite shafts 
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a. Shafts in series 
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B. SHAFTS IN PARALLEL 
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GATE CE 
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GATE  ME 
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