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APT analysis of stainless steel welds after long-term thermal aging and neutron irradiation
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Abstract Microstructural characterization by atom probe tomography (APT) was carried out
on stainless steel welds after long-term aging and irradiation to investigate the synergistic effects
of thermal aging and neutron irradiation on weld material degradation. The long-term aging
specimens were obtained from the weld material used for an elbow pipe in a PWR, which was
aged at 320C for 3.3x10® s. The long-term irradiation specimens were obtained from the weld
material used for the top plug of a flux thimble tube in a PWR, which was irradiated to 3 dpa at
324°C for 4.0x108 s. Ferrite phases in the specimens were analyzed by APT. Phase decomposition
into the Fe-rich and Cr-rich phases was observed in ferrite phases in both specimens. The
difference in the phase decomposition between both specimens was small, and no significant
acceleration in the phase decomposition under neutron irradiation was identified. Mn/Ni/Si
enriched clusters related to G phase precipitates were also observed in ferrite phases of both
specimens. Formation of these clusters was enhanced under neutron irradiation.

Keywords duplex stainless steel, thermal aging, neutron irradiation, spinodal decomposition, G phase
precipitation, atom probe tomography.
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