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A Study of Testing Method for Predictive-Monitoring of IASCC Susceptibility
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This study proposes a predictive monitoring method for irradiation assisted stress corrosion cracking
(IASCC) of austenitic stainless steels. High purity model austenitic stainless steels were irradiated up to
1dpa or 5dpa in JRR-3. IASCC susceptibility of the irradiated specimens was determined by scanning
electro microscopy (SEM) on fractured surface of the specimens after slow strain rate tensile (SSRT) testing
in high temperature water simulating boiling water reactor (BWR) conditions. Magnetic property of these
specimens on the grip section was measured by flux gate (FG) sensor. The magnetic parameter seems to
depend on IASCC susceptibility. Predictive IASCC monitoring method is proposed to develop by

application of this result.
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Table 1 Chemical compositions (mass%)

ID C |SiMn|P S Cr |Ni [Mo|Ti |AlN

HP304 10.003]0.01{1.36| 0.001 }0.0014{18.17|12.27} - |0.01 [0.16/0.0014

HP304/C{0.098]0.03{1.39] 0.001 }0.0020/18.30/12.50 - |<0.01{0.11/0.0016

HP316 |0.004{0.021.40{<0.001}0.0010]17.21{13.50{2.50} 0.01 ]0.10|0.0020
Fe: balance
Table 2 Irradiation conditions
Temp. (K) | Fluence, Fluence,
E>1MeV(n/m? E<0.68eV(n/m?)
1dpa 513+10 6.7 x 1024 3.0 x 10%
5dpa | 543420 3.6 x 10% 1.7 x 102
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Fig.1 Shape of specimens
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Fig.2 Relation between IASCC susceptibility and
maximum leakage magnetic flux density
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Fig.3 Relation between EPR ratio and maximum leakage
magnetic flux density
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Fig.4 Relation between 0.2% proof stress and maximum
leakage magnetic flux density
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