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Abstract In the 1970s, stress corrosion cracking (SCC) occurrence was reported in austenitic stainless steels
(ASSs) near the weld heat affecting zone (HAZ) of recirculation piping in boiling water reactors (BWRs).
The material factor for this SCC is believed to be the intergranular carbides formed by welding heat; these
carbides affect the intergranular Cr concentration and cause it to decrease. BWR water is under normal water
chemistry (NWC), in other words, there is a condition of high corrosion potential due to including oxygen,
and there are many examples of studies on ASSs SCC behavior in this environment. On the other hand, the
primary coolant of pressurized water reactors (PWRs) is normally hydrogenated to keep a low corrosion
potential, and it has long been believed that SCC of ASSs does not occur in this type of environment. However,
it has been pointed out that SCC growth may occur even in non-sensitized ASSs when subjected to strong
(cold) working. INSS has focused its research on SCC behavior of cold-worked ASSs in environments with
low corrosion potentials and has also conducted studies on “sensitized and cold-worked ASSs (including
combined condition)”. In this paper, ASSs of SCC experience in light water reactors (LWRs) and its research
examples are categorized and reviewed mainly in terms of (1) corrosion potential (and temperature) and (2)
sensitization and cold-work (including combined condition). Especially, corrosion and temperature
dependencies on SCC of sensitized and cold-worked ASSs are introduced in de-aerated and hydrogenated
high temperature water (low corrosion potential).

The SCC behaviors of sensitized and cold-worked ASSs greatly depend on the corrosion potential, and the
SCC in low corrosion potential environments such as de-aerated high-temperature pure water and simulated
PWR primary coolant water is significantly more suppressive than that at high corrosion potential. To clarify
the effects of sensitization (carbide formation and intergranular Cr concentration) and cold-working on
IGSCC, it is necessary to consider these effects separately and then combined. And then effects of corrosion
potential and temperature should also be considered.

Keywords  sensitized and cold-worked austenitic stainless steel, stress corrosion cracking (SCC) in high-temperature
water, corrosion potential dependence, pressurized water reactor (PWR), boiling water reactor (BWR)
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