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2. Consider a long thin-wall, 14 cm in diameter tube, with a wall thickness of 4 mm that is capped on both ends.
Find the three principal stresses when it is loaded under a tensile force of 450 kN and an internal pressure of 400
kPa. Assuming elastic behaviour (E=220 GPa and v =0.3), find the strains at the wall.

- - -

— P=400kPa |, —
\_ _/ F=450kN

3. A 3.5-cm diameter solid shaft is simultaneously subjected to an axial load of 200 kN and a torque of 2.5 kN.m.

a) Determine the principal stresses at the surface.

b) Find the largest shear stress.

c) Assuming elastic behaviour (E=140 GPa and v =0.33), find the strains at the surface.

T=2.5 kN.m
— F=200 kN
4. Consider the following stress states:
70 75 23 40 75 23
75 -60 15 and 75 -90 15
23 15 90 23 15 60

a) Find on, for each.

b) Find the deviatoric stress in the normal directions for each.
¢) What is the sum of the deviatoric stresses for each?

d) Explain the result?

5. A slab of metal is subjected to plane-strain deformation (2 = 0) such that 61 = 180 ksi and 63 = 0. Assume that
the loading is elastic and that E =80 GPa and v = 0.29 (note the mixed units).

a) Find the three normal strains.

b) Find the strain energy per volume.



