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Influence of Cyclic Thermal Loading on Residual Fatigue Life
of Materials Damaged by Simulated Plasma Disruption

Yoshio ARAI, Hideo KOBAYASH]I, Eiichiro TSUCHIDA,
Tsutomu KURODA and Haruki MADARAME

Surface damage of type 304 stainless steel, which is one of the candidates for the first-wall
structural material in a fusion reactor, at cyclic plasma disruption loadings is simulated by a high
heat flux Neutron Beam Injection. Influences of the cyclic thermal loads on the residual fatigue life
are studied. The results obtained are summarized as follows. (1) The maximum tensile residual
stresses near the damaged surface increased with increasing thermal loading cycles from1to 5. (2)
The fatigue strength and the fatigue limit of the specimen subjected to 5 cycles of thermal loading
and those for 1 cycle are the same. (3) A critical crack length, 2. to vanish from sight caused by
thermal loading is important for the evaluation of the residual fatigue life. If the defect length, 26
< 2be, residual life after the second thermal loading and that before thermal loading are the same. If

2b>2b., fatigue crack growth occurs due to the cyclic thermal load.
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