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Stress Corrosion Cracking of Highly Irradiated 316 Stainless Steels
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Abstract Mechanical property tests, grain boundary’] GBcomposition analysis and slow strain
rate test] SSRTUin simulated PWR primary water changing dissolved hydroger] DHand dissolved
oxygen] DOcontent were carried out on cold-worked] CW316 stainless steels which were
irradiated to 10 8x10*n/m’0 E>0.1MeV 0 in a Japanese PWR in order to evaluate irradiation-assisted
stress corrosion cracking] IASCCUsusceptibility. Highly irradiated stainless steels were susceptibile
to intergranular stress corrosion cracking] IGSCCUin both hydrogenated water and oxygenated water
and to intergranular cracking in inert gas atmosphere. IASCC susceptibility increased with increasing
DH content] 00 45ccH,/kgH,O0. Hydrogen content of the section containing fracture surface was
higher than that of the section far from fracture surface. These results suggest that hydrogen would
have an important role for IASCC. While mechanical property was saturated, GB segregation and
IASCC susceptibility increased with an increase in fluence, suggesting that GB segregation would
have a dominant role for an increase in IASCC susceptibility at this high fluence region.

Keywords irradiation-assisted stress corrosion cracking] IASCCL, dissolved hydrogen, grain boundary

segregation, intergranular stress corrosion cracking] IGSCCL
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