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Effect of different stress ratios on fatigue crack growth rate of
HTS-A steel at low temperature and
prediction for crack growth
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(1. School of Naval Architecture and Ocean Engineering, Jiangsu University of Science and Technology, Zhenjiang
212003, China; 2. State Key Laboratory of Navigation and Safety Technology/Key Laboratory of Marine Technology
Ministry of Communications, Shanghai Ship and Shipping Research Institute Co. Ltd., Shanghai 200135, China)

Abstract: In order to study the effect of different stress ratios on the fatigue crack growth of HTS-A steel in
low temperature environment, low-temperature fatigue crack growth tests of HTS-A steel CT specimens at
stress ratios of 0.1 and 0.3 were carried out. The test results show that with decreasing temperature, the crack
growth rate decreases and the fatigue life increases. At the same time, with the increase of the stress ratio, the
fatigue crack growth rate also increases accordingly. However, with the decrease of temperature, the effect of
stress ratio on fatigue crack growth rate becomes smaller and smaller. On the basis of experiments, an
improved McEvily model considering the effects of temperature and stress ratio was proposed in this paper.
The model can predict the fatigue crack growth rate of HTS-A steel under different low temperatures and

different stress ratios. The predicting results were compared with the experimental data. This prediction
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model lays a foundation for the fatigue life assessment of marine equipment in low temperature environment.

Key words: fatigue crack growth rate; HTS-A steel; stress ratio; low temperature; fatigue test
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Tab.3 Test data of final crack sizes and fatigue cycles in different fatigue cases
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