22.314J — Spring 2004
Problem Set IV
Due 3/9/04

For the geometry and thermal conditions of Problem #I1I, find out the
maximum allowable pressure of the coolant so as not to cause elastic failure
under expected static loading and fatigue conditions. State the criterion you
wish to apply before proceeding to numerical evaluation.

USEFUL DATA FOR THE STEEL
o Yield Stress = 320 Mpa

o S —N curves for both high cycle fatigue and low cycle fatigue
are attached

o Expected number of cycles between cold and hot zero power
conditions = 500

Expected number of cycles between hot-zero power and hot-full
power conditions = 10°
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Alternating stress amplitude, MPa
Alternating stress amplitude, psi X 1072

1. Plain plate
- 2. Transverse butt
50 weld (manual)
3. Transverse butt weld
o {automatic)
] 4, Transverse nonload-carrying fillet
5 weld
5. Longitudinal nonload-carrying fillet weld
6. Longitudinal attachment fillet welded to plate
edge
7. Longitudinal load-carrying fillet weld
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