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Study on PWSCC initiation condition on cold worked Alloy 690 using SSRT
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Abstract PWSCC propagation tests using cold worked specimens revealed even Alloy 690
was susceptible to cracking when the material was cold worked. Regarding the initiation of
cracking, their susceptibility has not been reported in conventional constant load tests. Therefore,
induced initiation tests with a pre-oxide film treatment under the constant load condition followed
by slow strain rate technique tests were performed to evaluate the initiation phenomenon of
PWSCC. Transgranular and intergranular mixed fracture, which is unlikely as typical PWSCC
cracking is intergranular, were confirmed to occur with heavy deformation by dynamic stress.
The mixed fracture was assumed to be induced by the increasing of hardness by dynamic strain
aging of the alloy. Moreover, observed cavity like defects at the grain boundaries implied that
there was a decrease of grain boundary bonding. Furthermore, needle-like oxide particles, which
were different from the oxide particles on the specimen surface, were confirmed on the fracture
surface and they indicated that the cathodic reaction was induced by a potential gradient. Such
a finding might support a hydrogen-induced mechanism as a root cause of PWSCC.
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