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Tensile tests of an elastic material show that it has a Young's modulus of 1.3 GNim”. Torsion tests on
the same material give a value of 0.5 GN/m* for the shear modulus. Show thal the material has a
Poisson's fatio of 0.3.

= (20%)

This material has a fracture eneray of 200 kJjm’. Show that its critical stress intensity factor under
plane strain conditions is 16.9MNm % e

(20%)
A bar of this malerial of square section, side 20 mm, is subject to a 300MN/m” tensile stress.
Estimate the size of an intermal sharp flaw that is just h to cause catastrophic failure.
Describe how th flais oriented wilh respect o the tress fied.)
—_— (30%)

‘The material has a tensile yield stress of 400 MN/m’. Estimate the size of the plastic zones
surrounding the crack tips. Comment on the validity of the use of inear elastic fracture mechanics in
this context,

(30%)





