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Irradiation-induced precipitates/grain boundary segregation are one of the main or
igins for irradiation-induced degradation of a stainless steel. For instance, fine precipitates causes irr
adiation-induced hardening. This study investigated a stainless steel irradiated to a dose of over twenty
displacement per atom at the temperature of a light water reactor operation in the fuel wrapper plates of
a commercial pressurized water reactor by using three-dimensional atom probe. A high number density of Ni-
Si precipitates was observed, which is one order of magnitude higher than that of Frank loops observed by
transmission electron microscope. The morphology of the precipitate, such as size, number density and chem
ical composition, were analyzed in detail, then the hardening due to the precipitates was estimated by usi
ng Orowan-model. It is found that the Ni-Si precipitates have an important contribution to irradiation-har

dening.
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