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Development of a visualization method of hidden damage for integrity evaluation
of components exposed to a massive earthquake

Watanabe, Yutaka
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A potentiostatic etching method to visualize plastic strain introduced in
stainless steels has been newly developed, where difference in dissolution rate of metal due to
local mis-orientation caused by deformation twin or accumulation of dislocation at slip planes is
utilized. This method can detect and quantify pre-existing plastic strain introduced in stainless
steels at ambient temperature or at operating temperature of a nuclear reactor. The potentiostatic
etching method has been first developed for Type 316 stainless steels and then a methodology has
been developed in order to apply the etching method to evaluate other types of austenitic stainless
steels. A procedure to apply the etching method to actual components has also been proposed.
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