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Stress Corrosion Cracking of Stainless Steel under Deaerated High-Temperature Water
[0 Influence of Grain Boundary Carbide Precipitation [
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Abstract In order to evaluate the influence of grain boundary carbide on IGSCC
susceptibility, crack growth rate tests were performed under deaerated and 0.3 ppm hydrogenated
pure water environments at 320° C using half-inch compact tension specimens. To investigate various
grain boundary carbide conditions, three kinds of SUS316 - non-sensitized, sensitized at 650° C for
1 hour or 48 hours - were prepared. To examine the influence of grain boundary carbide, the grain
boundary conditions of those materials were investigated by transmission electron microscopy and
energy dispersive x-ray spectroscopy.

As a result, (O) IGSCC crack growth was observed on non sensitized and cold worked SUS 316
under deaerated and 0.3 ppm hydrogenated water environments at 320° C; (O) Any trace of IGSCC
crack growth was not observed on sensitized at 650° C for 48 hours and cold worked SUS 316 under
the same water environments; () The SUS 316 sensitized at 650° C for 48 hours showed extensive
M ,3C¢ precipitation as well as Cr depletion at grain boundaries. These differences in IGSCC crack
growth rate indicate that grain boundary carbide has the beneficial effect of improving IGSCC
susceptibility, at least under deaerated and 0.3 ppm hydrogenated water environments, despite
chromium depletion at the grain boundary.

Keywords SUS 316 stainless steel, intergranular stress corrosion cracking, deaerated high
temperature water, sensitization, grain boundary carbide, nuclear power plant
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