Example 2

Consider the torsion of athin cylinder 50 mm diameter by 1 mm thick under the action
of atwisting moment of 400 Nm. Show that a shear stress of 102 MPais set up and
show this on a biaxial element.

Hence demonstrate that this ‘ pure shear’ is equivalent to a system of tensile and
compressive stresses of magnitude equal to t and orientated at 45° to the cylinder axis.
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For rotational equilibrium:
400 = stress x area X radius

=tyx2prtxr
Hence:

= 400
* 2p0.025°" 0.001

=102" 10°N/m?
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Also ty =t (complementary shear stress)

Hence, ty =ty =t = 102 MPa



Then, from equations (1) and (2):-
St =t sn2f
t; =t cos 2f

When f = 45° and 135°,
Ssis=t and Sqgs = -t

t45=Oandt135=0

{il = T [T

ﬂl = T (Compressive)



