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Grain boundary oxidation of 3 dpa neutron-irradiated stainless steels
in high temperature water
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Abstract As part of elucidation of the irradiation assisted stress corrosion cracking (IASCC)
mechanism, stress corrosion cracking(SCC) test of 3 dpa neutron-irradiated SUS316 stainless
steel was performed and the effects of irradiation and stress on the grain boundary oxidation
were investigated. O-ring specimens were prepared from 3 dpa irradiated flux thimble tubes
and corrosion test was performed in the simulated pressurized water reactor (PWR)primary
coolant environment at 320C with constant load condition. After the SCC test, the oxidation
state of grain boundary was observed by TEM. Grain boundary (GB) oxidation was observed
in all of observed grain boundaries, even so relatively low dose as 3 dpa, and almost all GB
oxidations were sharp wedge-shaped. Observed average GB oxidation length was 100 nm, which
was shorter than the average GB oxidation length of 73 dpa material, 400 nm, indicating the
promotion of GB oxidation by irradiation dose. On the GB oxidation, Fe and Ni depletion and Cr
enrichment was observed. Also in the front of GB oxidation, Ni enrichment was observed. No
difference of GB oxidation length with and without the tensile stress was observed.

Keywords irradiation assisted stress corrosion cracking, stainless steel, corrosion, PWR,
grain boundary oxidation, radiation induced segregation
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