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Characterization of Grain Boundary Fracture in Neutron-irradiated Stainless Steel
by Micro-Tensile Testing
- Comparison between Baffle Former Bolt and Flux Thimble Tube -
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Abstract Constant load tests data of neutron-irradiated stainless steel specimens obtained
from baffle former bolts (BFBs)and flux thimble tubes (FTTs)are used to determine irradiation
assisted stress corrosion cracking (IASCC)initiation threshold stress for pressurized water
reactor (PWR) core internals. Since the threshold stress of FTTs is known to be lower than that
of the BFBs, tensile fracture behavior of the grain boundary(GB)in neutron-irradiated BFB
and FTT specimens was investigated by the micro-tensile testing method to determine the
reasons for the different threshold stress in the BFBs and FTTs from the viewpoint of material
behavior. Micro-tensile specimens containing a high-angle GB were machined by the focused
ion beam (FIB) technique for the BFB irradiated to a dose of 18.8dpa and the FTT irradiated
to 17.3dpa, and then tensioned at room temperature in the FIB system. Partial intergranular
fracture was confirmed for the FTT specimen, while the BFB specimen elongated near the GB
and then fractured in the ductile manner. The difference in tensile fracture behavior of these
specimens indicated that the GB cohesive strength of the FTT was degraded to a lower level
than that of the BFB, and it might be one of the factors causing the lower TASCC initiation
threshold stress of the FTTs.

Keywords Irradiation assisted stress corrosion cracking, Neutron irradiation, Stainless steel, Grain

boundary fracture, Micro-tensile testing
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C Si Mn P S Ni Cr Mo Fe
BFBY 0.05 0.55 155 0.021 0.025 12.45 17.71 2.26 balance
FTT 0.04 0.62 1.63 0.022 0.006 12.61 16.94 222 balance
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