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Experimental Study on Influence of Stress Ratio on Fatigue Life of High Strength Steel Wire

ZENG Yi, YAN Donghuang, XU Hongsheng, YANG Ying

(School of Civil Engineering, Changsha University of Science & Technology, Changsha, Hunan 410114, China)

Abstract: To clarify the influence of stress ratio on the fatigue life of high strength steel wire and verify the
applicability of the fracture mechanics model to evaluate the fatigue life of steel wire, based on the assumption
of equating wire corrosion pits to notches, fatigue tests were carried out on steel wire samples with different
prefabricated notch depths at different stress ratios, and a fatigue life empirical equation considering the stress
ratio effect was established. The results show that the fatigue life of the steel wire samples is significantly
influenced by the stress ratio, which decreases with the increase in the stress ratio. The increase in both
prefabricated notch depth and stress ratio will lead to a decrease in the fatigue strength of the steel wire
samples. The fatigue life of the steel wire samples is predicted by the fracture mechanics model considering the
stress ratio effect, and the predicted values are within the error band of + 2.0 times. The fracture mechanics
model has certain applicability for predicting the fatigue life of notched steel wires at different stress ratios.
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Figure 3 Loading device of fatigue test
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Table 1 Fatigue test design parameters

HARGS  RAWR  RAEE AS/MPa N EKAA F /KN
540 23.09
480 20.53
A1/B1/C1 0.1 420 17.96
360 15.39
300 12.83
540 25.98
480 23.09
A2/B2/C2 0.2 420 20.20
360 17.32
300 14.43
540 29.69
480 26.39
A3/B3/C3 0.3 420 23.09
360 19.79
300 16.49
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Figure 4 Fatigue life of steel wire
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Table 2 Fitting material parameters of S-N curve
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A2 1435 0.9545| B2 14.25 0.9917| C2 14.16 0.900 4

A3 14.25 09953 | B3 14.18 0.9839| C3 14.07 0.9666
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Figure 6 Fatigue strength of notched steel wire at

different stress ratios
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Table 3 Fitting parameters of prediction model
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Figure 8 Predicted and experimental values of fatigue life
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