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Material Property Changes During Post-Irradiation Annealing and Their Effects on IASCC
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Abstract Recovery behavior in microstructure, grain boundary segregation and hardness due to post-
irradiation annealing at 400 - 550 C was investigated in cold-worked 316 stainless steels irradiated to 25
dpa. TASCC susceptibility in simulated PWR primary water was also examined by using slow strain rate
tensile testing and its relation to material property changes was discussed. The population of black-dots,
dislocation loops and helium bubbles decreased during annealing. Recovery trend of hardness was
coincident with that of microstructures. Grain boundary segregation of Cr and Ni remained almost
unchanged while Si recovered during annealing. Radiation-induced ' precipitates were formed and their
number density increased during annealing. The IASCC susceptibility decreased with increasing annealing
temperature and a significant decrease occurs after annealing at 550°C. Comparison of temperature-
dependent recovery in IASCC susceptibility and material properties suggested that the primary contributor
to IASCC is not grain boundary composition but microstructure and hardening.
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