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1. Consider a 12-cm diameter thin wall tube with 2 mm thick wall with closed ends made from steel with a tensile
yield strength of 280 MPa. Apply a compressive load of 48 kN and a torque of 5.2 N.m to the ends. What internal
pressure is required to cause yielding according to (a) the Tresca criterion and (b) the von Mises criterion? What
is the percentage of difference?
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2. A thin-wall tube is subjected to combined tensile and torsional loading. Find the relationship between the axial
stress o, the shear stress t , and the tensile yield stress Y to cause yielding according to (a) the Tresca criterion,
(b) the von Mises criterion.

3. Consider a plane-strain compression test with a compressive load Fy, a strip width W, an indenter width b, and a
strip thickness t. Using the von Mises criterion, find
a) € as a function of €y,
b)  as a function of g,
c) an expression for the work per volume in terms of € yand oy,
d) an expression in the form of oy =f (K, €y, n) assumingc = K&".
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4. A material yields under a biaxial stress state, 61 = —(1/2)62 , 63 =0.
a) Assuming the von Mises criterion, find dex/des.
b) What is the ratio of zmad/ ov at yielding?

5. A material is subjected to stresses in the ratio 61, 6,= 0.4 61, and 63 =— 0.7 61. Find the ratio of 61/Y ,(Y=6v) at
yielding using (a) the Tresca criterion and (b) the von Mises criterion.
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