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Fatigue Micro-crack Initiation Behavior and Effect of Irradiation Damage on It

in Austenitic Stainless Steel
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The effect of irradiation on slip band formation and growth and micro-crack initiation behavior under low
cycle fatigue in SUS316L austenitic stainless steel was investigated using accelerator-based proton irradiation
and a low cycle fatigue test at room temperature in air. The micro-crack initiation was observed at slip band,
grain boundary, twin boundary, and triple junction regardless of the total strain range and the proton irradiation.
In unirradiated specimens, the micro-crack initiation life dropped by 75-90% due to the increase of the plastic
strain range. Under the condition the plastic strain range was 0.4%, the micro-crack initiation was observed
mainly at the grain boundary. On the other hand, under the condition the plastic strain range was 1.0%, the
number fractions of the micro-crack initiation in slip band and twin boundary were increased. In
proton-irradiated specimens, the micro-crack initiation life decreased by 50-80% and the micro-crack initiation

was observed mainly at slip band and twin boundary.

Keywords: Fatigue, Micro-crack Initiation Irradiation damage, Proton irradiation, Slip band, Grain boundary,

Twin boundary, Triple junction, Localized deformation
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SEM CSL Twin IPF
Unirr. , N = 4000 cycle, Crack at Slip band (SB)

Unirr. , N = 4000 cycle, Crack at Twin boundary (TB)

T

Unirr. , N = 4000 cycle, Crack at Grain boundary (GB)
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