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Microstructural Evolution in Reactor Pressure Vessel Steel under Neutron Irradiation
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Abstract Understanding microstructural changes in reactor pressure vessel steels is important
in order to evaluate radiation-induced embrittlement, one of the major aging phenomena affecting the
extension of plant life. In this study, actual surveillance test specimens and samples of rector vessel
low-alloy steel (A533B steel) irradiated in a research reactor were examined using state-of-the-art
techniques to clarify the neutron flux effect on the microstructural changes. These techniques
included small angle neutron scattering and atom probes . Microstructural changes which are
considered to be the main factors affecting embrittlement, including the production of copper-rich
precipitates and the segregation of impurity elements, were confirmed by the results of the study. In
addition, the mechanical properties were predicted based on the obtained quantitative data such as the
diameters of precipitates. Consequently, the hardening due to irradiation was almost simulated .

Keywords Reactor vessel, neutron irradiation, embrittlement, low-alloy steel, microstructure, small angle

neutron scattering, atom probe.
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