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Swelling in Cold-worked 316 Stainless Steels irradiated in a PWR
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Abstract Swelling behavior in a cold-worked 316 stainless steel irradiated up to 53 dpa in a
PWR at 290 - 320 O was examined using high resolution transmission electron microscopy. Small
cavities with the average diameter of 1nm were observed in the samples irradiated to doses above 3
dpa. The average diameter did not increase with increasing in dose. The maximum swelling was as
low as 0.042 %. The measured helium content and the cavity morphology led to the conclusion that the
cavities were helium bubbles. A comparison of the observed cavity microstructure with data from
FBR, HFIR and ATR irradiation showed that the cavity structure in PWR at 320 [ or less was similar
to those in HFIR and ATR irradiation but quite different from those in FBR condition. From a
calculation based on the cavity data and kinetic models the incubation dose of swelling was estimated
to be higher than 80dpa in the present irradiation condition.
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