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Abstract: To evaluate the dynamic fatigue reliability of a torsion shaft under random loads, an
evaluation method for the dynamic fatigue reliability of torsion shaft is proposed based on the
dissimilar-dimension interference model of fatigue reliability. The measured load frequency
spectrum of a torsion shaft is analyzed and the probability distribution is fitted. The random load
spectrum is obtained using the probability distribution of load. The amplitude, mean value and
number of cycles are obtained using the rainflow counting method. The equivalent stress
spectrum is obtained by the statistic extreme load after amending mean stress. Therefore,
frequent statistical analysis of equivalent constant load is avoided. A continuous model of
probability distribution of fatigue life is established following the principle of sample
concentration and P-S-N curves of material. The expression of fatigue life under variable
amplitude stress is obtained. The reliability analysis of a torsion shaft shows that the reliability
difference between the proposed method and a reference method is less than 2%. The variation

coefficient is less than 1% through statistical analysis on the results obtained by multiple
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simulations under random loads.

Keywords: reliability evaluation; random load; continuous model; torsion shaft; P-S-N curve
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