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Effects of vacancies on fatigue bahavior
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The defect behavior in fatigued stainless steel AISI316 was investigated by
positron annihilation spectroscopy. The comparison between the positron lifetime results and stress
amplitude lead to the conclusion that positron lifetime is sensitive to the change of plastic strain
amplitude during the fatigue deformation. The plastic strain amplitude during fatigue deformation is
considered to be affected by defects introduced by fatigue deformation. In order to investigate the
contribution of vacancy-cluster, the fatigue behavior in the presence and the absence of vacancy-clusters
was examined by interrugting the fatigue test and annealing. It is shown that fatigue behavior is
significantly affected by the mechanical property change, especially the proof stress, due to the
introduction of defects, including vacancy-cluster, during fatigue deformation.
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(a) 190MPa, [110] direction

(b) 190MPa, [111] direction
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