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3. (a) A cold shock induces transient tension in the surface layers and compression in the
core (to give no net force on any section). Tension is induced parallel to the surface and
cracks can channel in this tensile zone but will not penetrate into the compression zone. A
hot shock has the reverse effect.

(b} Oxide, roughness and plasticity induced crack closure are all active near threshold and
consequently the stress intensity range must increase to give crack growth at small R.

(c) Residual stress of tensile yield magnitude exists, and this any pre-existing crack is held
open. Once the crack grows beyond this zone of residual tension, the crack will close and not
grow further.

(d) Wear removes short fatigue cracks and so they need to re-nucleate. Need to ensure that
the wear rate is optimal to get maximum life.

4. (a) Neuber’s rule states that the product of stress and strain at a notch root is the same for a
plastic state as for an elastic state. It is an approximation, and detailed finite element
calculations are more accurate. No account is taken of mean stress effects are made but mean
stress relaxation will occur in a cyclic plastic zone at the notch root, so mean stress effects
may not be very important for the prediction of crack initiation.
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