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Analyses of Surface Oxides Formed on Irradiated Stainless Steels in
Simulated PWR Primary Water
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Abstract Effects of neutron dose on oxide film formation of stainless steels irradiated in a
commercial nuclear plant were investigated using corrosion tests in simulated PWR primary
water for JASCC mechanism clarification. The oxide film of less than 200nm thickness formed on
both un-irradiated and irradiated stainless steels. The oxide films consisted of an inner layer of Cr
enriched spinel and outer layer of Fe, Ni enriched spinel. There were rough particles of about 2um
size on the oxide film. The particles were mainly NiFe:O:. The films formed on the irradiated
materials were thicker than those of un-irradiated material. The particles in the irradiated
materials also seemed to be larger than those in the un-irradiated material. Grain boundary
oxidation was found in one of the irradiated materials, suggesting that IASCC cracking may occur
at this grain boundary oxidized by irradiated segregation.

Keywords stainless steel, neutron irradiation, IASCC (irradiation assisted stress corrosion cracking) ,
surface oxide film, grain boundary oxidation
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