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Atom Probe Tomography Characterizations of Medium-Cu Reactor Pressure
Vessel Steels from a PWR Surveillance Test Program
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Abstract Characterization of the microstructure of surveillance test specimens is not only
essential for grasping, predicting and verifying the evolution of radiation embrittlement but it is
also important to understand the embrittlement mechanisms. In this study, microstructural
observations of PWR surveillance test specimens were carried out using the atom probe (AP)
established at the hot laboratory in the Fugen Decommissioning Engineering Center of Japan
Atomic Energy Agency. The specimens were 0.16wt% Cu base metal (BM) and 0.19wt% Cu
weld metal (WM) , which had been irradiated to 3.0x10%n/cm2(E > 1 MeV) . Cu-enriched solute
atom clusters were observed in the BM and WM specimens. The diameter of the clusters was
about 3 nm, and was almost the same in both materials. The number density and volume fraction
of the clusters in the WM specimens were larger than those in the BM specimens, which was
attributable to the higher Ni concentration of WM. The diameter and number density of the
clusters were within the range of those reported in previous studies.

Keywords radiation embrittlement, reactor vessel, surveillance material, atom probe tomography,
solute atom cluster
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