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Magnetic change in austenitic stainless steels subjected to long term creep damage

BRIV 7)) BRFEEAE AT B~  Yuji NAGAE  Member
BRI 27 ) BRFESAE mE % Shigeru TAKAYA Member
BRENT 1 2 )L BRFEAE HK B  KazumiAOTO  Member

To realize longdife fast breeder reactor (FBR) plants, it is important to develop a precise estimation method
of metallurgical microstructure change before crack initiation. For estimating the metallurgical
microstructure change related to degradation in commercial FBR plants, the change of magnetic property is
focused on. Austenitic stainless steel is paramagnetic, but the magnetic flux density changes as creep damage
at 773K or 823K. Finally, it is possible to detect the metallurgical microstructure change due to the

degradation by magnetization.
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Table 1 Composition of 304SS and 316FR

(mass %) C N Si Mn
304S8S 0.05 - 0.60 0.87
316FR 0.012 | 0.08 0.52 0.86

(mass %) Ni Cr Mo Fe
304SS 8.94 18.59 - balance
316FR 10.6 16.6 2.14 | balance
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Table 2 Creep conditions

M BE, K J&71, MPa BT RSERET, h
304SS 773 275 4,401
773 216 34,562
316FR 823 324 986
823 278 20,146
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Figure 1 Preparation of samples
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Figure 2 Leakage magnetic flux density for as-received
materials: (a) 304SS and (b) 316FR
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Figure 3 An example of leakage magnetic flux density in
crept and aged 304SS (The time to rupture is 4,401 hours)
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Figure 4 An example of leakage magnetic flux density in
crept and aged 316FR (The time to rupture is 20,146 hours)
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Figure 5 Maximum leakage magnetic flux density for crept
or aged materials: (a) 304SS and (b) 316FR
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