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Microstructural Evolution in 316 stainless steels under neutron irradiation
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Abstract Microstructural evolution in cold-worked SUS316 stainless steels after PWR core
irradiation up to 73 dpa at 290~320°C was characterized by transmission electron microscopy.
Frank loops, black dots, cavities and vy ' precipitates were identified being homogeneously
distributed. The mean diameter of Frank loops and black dots was ~12 nm and ~4 nm,
respectively, and the density was in the same order of 10*m® The size and density were almost
constant at doses higher than 3 dpa, indicating that the dislocation structure was saturated. Post-
irradiation annealing behavior of the Frank loops and black dots suggested that the Frank loops
were of interstitial type and that the black dots were a mixture of small interstitial type Frank
loops and vacancy clusters. The cavities were identified as fine-scale helium bubbles and the induced
swelling was less than 0.1%. No void was formed even at the highest dose of 53 dpa. The '
precipitates were detected at doses higher than 4 dpa and their density was higher for higher doses
indicating that irradiation caused continuous nucleation of the precipitates. The yield strength
increases estimated from the microstructural data and a hardening model were coincident with those

from hardness increase.
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