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Influence of Temperature and Water Chemistry on IGSCC Susceptibility
of SUS316 in High-Temperature Water
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Abstract Cold-worked 316 stainless steel is susceptible to IGSCC in high-temperature water, and
this IGSCC susceptibility is known to be influenced by environmental factors such as temperature and water
chemistry. In order to understand systematically the influence of environmental factors on 316 stainless steel,
a constant elongation rate test (CERT) was carried out in a high-temperature environment while varying the
temperature as well as concentration of dissolved hydrogen, boric acid and Li. It was found that the temperature
promoted IGSCC in the range of 300 to 3600 ; dissolved hydrogen promoted IGSCC in the range of 15 to
45cc/kg H20-STP; boric acid inhibited IGSCC in the range of 50 to 3500 ppm (as B); and Li slightly promoted

IGSCC in the range of 2 to 10 ppm. Regarding pH, an increase in pH resulted in an increase of IGSCC
susceptibility in the range of pH 7 to 9 (at 32000 ). Observations of the surface of a specimen revealed that
the surface was covered with particulate Fe3O4. Accordingly, the relationship between the solubility of Fe304
and IGSCC susceptibility was investigated, and a close correlation was found, suggesting that solubility
contributes to the mechanism of IGSCC.

Keywords PWR, autoclave, corrosion, IGSCC, stainless steel, environment, water chemistry, CERT, SUS316
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