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Influence of long-term thermal aging and irradiation on microstructure of
austenitic stainless steel welds
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Abstract Austenitic stainless steel weld specimens embrittled by long-term temperature-
accelerated thermal aging were irradiated with 6.4 MeV iron ions at 300C to study effects
of irradiation on the steels. The microstructural change was examined by an atom probe
tomography observation and the hardness change was measured with an ultra-micro hardness
tester. The hardening of the ferrite phase by thermal aging was found to reduce with irradiation.
The spinodal decomposition of the ferrite phase into an iron-enriched o phase and a chromium-
enriched o phase and G-phase precipitation occurred after the long-term thermal aging. The
modulation of the chromium density was found to reduce with irradiation. Ni/Si enriched
clusters related to G phase precipitates were also observed in ferrite phases of thermal-aged and
irradiated specimens. Formation of these clusters was enhanced by irradiation. The effects of
Mo on the microstructure of ferrite phases were reducing spinodal decomposition and enhancing
cluster formation under thermal aging and irradiation.

Keywords austenitic stainless steel weld, embrittlement, thermal aging, ion irradiation,
spinodal decomposition, G-phase precipitation, atom probe tomography
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