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Deformation Behavior of Neutron-irradiated Stainless Steel
- Comparison between Baffle Former Bolts and Flux Thimble Tubes -
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Abstract Although initiation threshold stress of irradiation assisted stress corrosion
cracking (IASCC) used for technical evaluation of core internals in pressurized water reactors is
determined using constant load test data of neutron-irradiated stainless steel specimens obtained
from baffle former bolts (BFBs)and flux thimble tubes(FTTs), the initiation threshold stress of
the BFB specimens tends to be higher than that of the FTT specimens. To clarify the reasons
for the difference in initiation threshold stress between the BFB and FTT specimens from the
viewpoint of material properties, tensile specimens that were fabricated from BFB and FTT
materials neutron-irradiated to a dose of 20 dpa were tensioned to 3% elongation of gauge length
at 320C in air, and the difference in deformation behavior between the BFB and FTT specimens
was investigated by scanning electron microscopy observations and electron backscatter
diffraction measurements. The BFB specimen almost uniformly deformed at half the gauge
section, whereas a narrow shear deformation band was formed on the FTT specimen. If the
same macroscopic deformation was applied on the BFB and FTT materials, the FTT material
would cause higher local stress at grain boundaries which promotes the initiation of TASCC due
to larger local strain caused by more local deformation than the BFB material. The difference in
deformation behavior between the BFB and FTT materials would be one of the factors causing
the difference in the IASCC initiation threshold stress between the BFB and FTT specimens.

Keywords Irradiation assisted stress corrosion cracking, Neutron irradiation, Stainless steel, Strain, Local
misorientation
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