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Abstract The oxide films on SUS316 formed in hydrogenated high-temperature water have been
studied to clarify the role of dissolution on IGSCC. Detailed film analysis was performed using transmission
electron microscopy (TEM), Auger electron spectroscopy (AES) and X-ray diffractometer (XRD). Regarding
the influence of water chemistry on film behavior, it was concluded that a thicker oxide film was formed under
higher dissolved hydrogen and lower boric acid conditions. Comparatively, close correlations were observed
between the solubility of Fe304 and film thickness. Regarding the influence of materials, a lower chromium
concentration led to the formation of a thicker oxide film with larger grains in the inner layer compared with
alloys with high chromium concentration. The observed film thickness seemed to reflect the dissolution
kinetics at the metal surface. TEM observation indicated that an original surface is located at the boundary
between the inner and outer layers, because the boundary remains a smooth line. This suggests that the inner
layer grows by solid-states diffusion of oxygen and iron, whereas the outer layer grows by precipitation of
the metal ions which are released from the inner layer. In this growth mechanism, the chromium in the inner
layer might act as a diffusion barrier as it contains stable spinel oxide.

Keywords oxide film, SUS316, PWR, TEM, dissolved hydrogen concentration, boric acid concentration,
chromium concentration
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Influence of Water Chemistry Conditions and Cr Concentration on Oxide Film of SUS316 under
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