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SCC growth behavior of stainless steel weld heat-affected zone
in hydrogenated high temperature water
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Abstract It is known that the SCC growth rate of stainless steels in high-temperature water
is accelerated by cold-work (CW) . The weld heat-affected-zone (HAZ) of stainless steels is also
deformed by weld shrinkage. However, only little have been reported on the SCC growth of weld
HAZ of SUS316 and SUS304 in hydrogenated high-temperature water. Thus, in this present study,
SCC growth experiments were performed using weld HAZ of stainless steels, especially to obtain
data on the dependence of SCC growth on (1) temperature and (2) hardness in hydrogenated water
at temperatures from 250C to 340C . And then, the SCC growth behaviors were compared
between weld HAZ and CW stainless steels.

The following results have been obtained. Significant SCC growth were observed in weld HAZ
(SUS316 and SUS304) in hydrogenated water at 320C . The SCC growth rates of the HAZ are
similar to that of 10% CW non-sensitized SUS316, in accordance with that the hardness of weld
HAZ is also similar to that of 10% CW SUS316. Temperature dependency of SCC growth of weld
HAZ (SUS316 and SUS304) is also similar to that of 10% CW non-sensitized SUS316. That is, no
significant SCC were observed in the weld HAZ (SUS316 and SUS304) in hydrogenated water at
340C . This suggests that SCC growth behaviors of weld HAZ and CW stainless steels are similar
and correlated with the hardness or yield strength of the materials, at least in non-sensitized
regions. And the similar temperature dependence between the HAZ and CW stainless steels
suggests that the SCC growth behaviors are also attributed to the common mechanism.

Keywords stainless steel weld heat-affected-zone (HAZ), cold-work, stress corrosion cracking (SCC) in
high-temperature water, SCC growth rate, temperature dependence, light water reactor
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C Si Mn P S Cr Ni Mo Fe
SUS316 0.05 0.44 1.42 0.024 0.0005 16.47 11.05 2.08 Bal.
SUS304 0.04 0.31 1.59 0.031 0.001 18.34 9.21 0.37 Bal.
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