Name: Student ID: M20: Generalized Hooke’s Law

1. Assume zero shear stresses ( o,, = o,, = o, =0). For the case of plane stress (o, =0), show
that the generalized Hooke’s law can be written as

ax=1Ez(gx+vgy), o, =— (e, +vz,)
-V

2. Consider a circular rod made of aluminum. If it is subjected to a tensile load of 700 N and
has a diameter of 20 mm, determine the principal strains at a point on the surface of the rod.
E =73.1GPa.
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3. The shaft has a radius of 15 mm and is made of steel. Determine the strains in the x"and y’
directions if atorque T =2 kN « m is applied to the shaft. G = 75 GPa.

4. A material is subjected to principal stresses o, and o, . Determine the orientation ¢ of a
strain gauge placed at the point so that its reading of normal strain responds only to o, and

notto o, . The material constants are E and v .
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