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Fatigue Crack Threshold Depending on Loading History.
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Abstract
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Effect of loading history on the high cycle fatigue crack propagation behavior was experimentally studied in
SUS 316 stainless steel, paying a special attention to an interaction between low-cycle thermo-mechanical
fatigue loading and high cycle fatigue one in the fatigue crack propagation rates. The experimental results
clearly demonstrated that the interaction was significant. It was shown that the stress ratio which was built-up
under an influence of previous loading history made a major contribution there. Based on these findings, a
new remaining life estimation method and model has been proposed to prevent the fatigue failures under the

combined low/high cycle fatigue loadings.

Keywords: Interaction between thermo-mechanical fatigue and high-cycle fatigue loadings, SUS316 steel,
Crack initiation and propagation, Fatigue threshold, Remaining life management, Loading history, Stress

Ratio.
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Fig. 1 Ilustration of loading histories consisting of low- and high-cycle fatigue loadings.
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Fig. 2 Geometry of specimens used.
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Fig. 3 Effect of loading history consisting of low- and high- cycle fatigue loadings (see Fig. 1(e)) on fatigue crack

propagation,
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Fig. 4 Rupture surface under combined loading history
consisting of low- and high- cycle fatigue loadings (see
Fig. 1(e)).
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Fig. 5 Effect of stress ratio on fatigue crack growth.
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Fig. 6 Effect of Stress ratio on fatigue threshold.
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