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A study on the mechanism of grain boundary degradation in irradiated stainless steels

- Effects of radiation-induced segregation and cavity formation on grain boundary fracture -
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Abstract The effects of radiation-induced grain boundary segregation and cavity formation on the reduction
of grain boundary cohesive strength associated with irradiation, which is considered one of the factors causing
irradiation-assisted stress corrosion cracking, was investigated. The tensile fracture behavior of grain
boundary regions in SUS316 stainless steel subjected to ion irradiation under various conditions was
examined by micro-tensile testing at room temperature. The results showed that when radiation-induced
segregation, characterized by chromium depletion and nickel and silicon enrichment, and the formation of
fine cavities approximately 1 nm in diameter overlapped, grain boundary fracture occurred more easily
compared to the case with cavity formation alone. This tendency was similar to the trends observed in
previous studies on neutron-irradiated and helium ion-irradiated stainless steel specimens. These findings
suggest that the combination of radiation-induced segregation and cavity formation is a factor that reduces
the grain boundary cohesive strength in stainless steels.
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