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Grain Boundary Oxidation Behavior of Neutron Irradiated Stainless Steels
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Abstract As part of the work to elucidate the mechanism of irradiation assisted stress
corrosion cracking (IASCC), using a flux thimble tube material and a baffle former bolt material
irradiated in a pressurized water reactor (PWR), the corrosion status of irradiated stainless steel
in a simulated PWR primary coolant environment was analyzed by scanning transmission electron
microscopy and the effects of irradiation dose, stress and dissolved hydrogen concentration
on the grain boundary oxidation behavior of irradiated stainless steel were investigated. It
was found that the higher the irradiation dose, the deeper the preferential oxidation of grain
boundaries, and this was promoted by irradiation. It was also confirmed that the grain boundary
oxidation length was promoted by the tensile stress load during corrosion. On the other hand,
the dissolved hydrogen concentration was changed from 30 to 45 cm?® / kg-H,0, no significant
differences were observed on the length and structure of the grain boundary oxidation, and
it was suggested that the effect of dissolved hydrogen concentration on the grain boundary
oxidation behavior was small. Changes in IASCC stress and IASCC susceptibility to irradiation
dose corresponded to the tendency of grain boundary oxidation to change for the irradiation
dose, and it was considered that IASCC, which is intergranular SCC, would occur because the
grain boundary oxidation was likely to occur due to irradiation.

Keywords TASCC, neutron irradiation, stainless steel, grain boundary oxidation,
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#1  AABM oL (AL - wt%)
C Si Mn P S Ni Cr Mo Fe
FTT# 0.04 0.62 1.63 0.022 0.006 1261 16.94 222 balance
BFB# © 0.05 0.55 1.55 0.021 0.025 1245 17.71 2.26 balance

#2 B OIS S

. B g TRGTEEE AR
ik (dpa) (dpa/s) (C)
FTT#t 3 87 x 107 323
FTT# 17 40x10°® 323
FTT#H 19 48 %107 323
FTT# 73 15 x 107 297
BFB#F 19 38 x10° 302
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D P (dpa) (cm*/kg-H,0) TR
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FTT-19-0 FTT# 19 30 oy 7
FTT-73-O0 FTT#H 73 30 oyrr
FTT-17-C FTT#H 17 45 cyrr
FTT-73-P FTT# 73 45 Ay
BFB-19-P BFB#F 19 45 yoRlls
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