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Abstract: The conventional reliability models can’t reflect the effect of times of random loading on the reliabili-
ty and the contribution of random load to the failure rate, especially, to the early failure rate is covered. In this
paper, according to the statistical meaning of random loading, the reliability model is developed with the order
statistics theory for the component under repeated loading. Then the loading process is described with Poisson
stochastic process, the time-dependent reliability model of component is built and the relationship between reli-
ability and time and that between failure rate and time are studied respectively. It is pointed out that the early
failure and failure rate of component isn’t only caused by the initial flaws of component only, but is determined
by both random loading and component strength.
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Fig. 2 Relationship between the reliability and time
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Fig. 3 Relationship between the failure rate and time
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