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L-grade austenitic stainless steels (SSs) are widely used for core
components in nuclear power plants. It has been confirmed in the preliminary experiment that the
long-term thermal aging (LTA) treatment enhanced the stress corrosion cracking (SCC) initiation
susceptibility of cold-worked (CW) 316L SS. The metallurgical examinations on this material were
conducted to identify the SCC accelerating factors. The results of microstructural examination
revealed that the LTA treatment induced the change in the dislocation microstructure, and brought
the heterogeneous deformation under the stress applied condition. Furthermore, the enhancement of
grain boundary internal oxidation in SCC testing was also confirmed on 316L SS with the LTA
treatment. It was considered that the microstructural change by the LTA treatment cause the
localization of strain and the deterioration of corrosion resistance around grain boundaries under
synergistic effect of tensile stress and corrosive environment.
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