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Consider a prismatic bar AB in pure
torsion under the action of a torque
T.

When the load is applied statically,
the bar twists and the free end
rotates through an angle φ.

Assuming that the material of the
bar is linearly elastic and follows
Hooke’s law, then the relationship
between the applied torque and
the angle of twist will also be linear.
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For nonuniform case
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Assume that the front face of the
element is square, with each side
having length h. Although the figure
shows only a two-dimensional view
of the element, we recognize that
the element is actually three
dimensional with thickness t
perpendicular to the plane of the
figure

The shear forces V acting on the
side faces of the element are found
by multiplying the stresses by the
areas ht over which they ac
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The top face of the element is displaced horizontally through a 
distance δ (relative to the bottom face) as the shear force is 
gradually increased from zero to its final value  V. The 
displacement δ is equal to the product of the shear strain γ (which 
is a small angle) and the vertical dimension of the element
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 Simple beam AB in pure bending under the 
action of two couples, each having a moment  
M.
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 If the bending moment in a beam varies along 
its length (nonuniform bending), then
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