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Study of 316 Stainless Steel Swelling Due to Neutron Irradiation
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Abstract Large stresses will be generated in the austenitic stainless steel core internals of
pressurized water reactors (PWRs) if excessive swelling occurs after long periods of operation. As a
result, deformation or stress corrosion cracking (SCC) could occur in the core internals. However,
data on the swelling of irradiated austenitic stainless steel in actual PWRs is limited.

In this study, mechanical tests, measurement of produced helium amount and analysis using
transmission electron microscopes were carried out on a cold-worked(CW) 316 stainless steel flux
thimble tube irradiated up to approximately 35 dpa in a Japanese PWR. The swelling was evaluated
to be approximately 0.02%. This level of swelling was much lower than the swelling of the more than
several percent that has been observed in fast breeder reactors.

Keywords PWR, austenitic stainless steel, swelling, transmission electron microscope.
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