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Q.1

a) An isotropic material is subjected to normal stresses in three perpendicular directions oy,
oy and o, of a multiaxial stress cube. Write the expression equations the resultant normal
strains in the directions, x, y and z will be given by: (6 marks)

b) Aluminium has a yield stress Oyield 40 ksi in tension, a yield strain &yiels 0.004, an
ultimate stress oue = 45 ksi, and the corresponding ultimate strain gy 0.17. Determine

the material constants and plot the corresponding stress-strain curves for the following
models:

(a) the elastic-perfectly plastic model.
(b) the linear strain-hardening model.
(c) the nonlinear power-law model.

PLAN

We have coordinates of three points on the curve: Py(0y = 0.00,& = 0.000), P, =
(0-1 = 4‘00, &1 = 0004‘) and P2(0-2 = 4‘50, &y = 0017)
Using these data we can find the various constants in the material models. (14 marks)

Q.2

a) List five basic hypothesis concepts in the theory of plasticity. (5 marks)
b) A region onthe surface of a 6061-T4 aluminum alloy component has strain gage
attached, which indicate the following stresses:

c11 = 70 MPa
o2, = 120 MPa
C12~= 60 MPa
Determine the yielding for both Tresca’s and von Mises’ criteria, given that oo = 140
MPa (the yield stress) and interpret the results (15 marks)
Q3
(a) Describe stress cycle of Drucker’s Postulate. (7 marks)

(b) Explain with illustration the following plastic deformation that relates to yield surface
changes: (8 marks)

1) Isotropic Hardening
2) Kinetic Hardening

¢) A rod, 50 mm long, is extended to 60 mm and then compréssed back to 50 mm.
Determine the total deformation and incremental that has occurred. (5 marks)
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