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Abstract TASCC crack-tips initiated under constant load conditions at 750 MPa in

hydrogenated high-temperature water containing 2.8 ppm dissolved hydrogen were characterized
by transmission electron microscopy for a cold-worked SUS316 stainless steel irradiated to 38 dpa in
a pressurized water reactor. Observation was also carried out for cracks initiated in oxygenated
water containing 8 ppm dissolved oxygen. In hydrogenated water, the crack-tip was located at
20nm ahead of open crack and became narrower to a width of several nanometers. Whereas Cr
depletion and Ni enrichment due to radiation-induced segregation were detected on the grain
boundary ahead of the crack-tip, Cr concentration became larger than Ni near the crack tip.
Oxygen was detected ahead of the crack tip whereas its concentration was less than 2% without
diffraction pattern from oxides. No notable changes was detected in distribution of Si and Mo. On
the wall of open cracks, a thin layer with 2 nm width existed containing oxygen but no diffraction
pattern from oxides. These features were the same for cracks initiated in oxygenated condition,
indicating that there is no difference with water environments. The results suggested that IASCC
cracks propagated without notable oxygen penetration and oxidation at grain boundaries. A heavily
deformed region containing twins was observed near the crack-tips, suggesting mechanical
interaction has a role for crack propagation.

Keywords; stainless steel, neutron irradiation, TASCC, crack-tip microstructure, grain boundary
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