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Solute Cluster Formation in Austenitic Stainless Steel under Neutron Irradiation
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Abstract Characterization of the microstructure and microchemistry of stainless steels
irradiated by neutrons is important to understand mechanisms of radiation induced stress
corrosion cracking in core internal materials of light water reactors. In this study, microchemical
observations of SUS316 stainless steels irradiated in a pressurized water reactor were carried
out using the atom probe tomography (APT)established at the radiation control area in the
Fugen Decommissioning Engineering Center of Japan Atomic Energy Agency. The specimens
were cold-worked SUS316 stainless steel, which was irradiated to 3, 11 and 74dpa at about 300C.
APT analysis confirmed that the clusters mainly enriched in Ni and Si were formed: small
clusters with diameters from 3 to 4nm and large cluster with diameters from 6 to 10nm inside
the grains of all specimens. The size, number density and average composition of Ni-Si clusters
were similar in 11 and 74dpa specimens, suggesting that the cluster evolution tended to saturate
above 11dpa while Ni-Si-Mn clusters were formed at higher doses.

Keywords irradiation assisted stress corrosion cracking, core internals, stainless steel,
atom probe tomography, solute atom cluster, G-phase precipitate
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