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ABSTRACT: In order to solve the uncertainty in reliability evaluation of the ammunition spring, the accelerated degradation

experiment is carried out on it. During the experiment, it is found that it has multiple performance degradation parameters, and
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the degradation process has the characteristics of nonlinearity, randomness and sample difference. In order to characterize the
degradation process mathematically, a degradation model based on multivariate random effects Wiener process is proposed.
Firstly, the nonlinear Wiener process based on time scale transformation is used to describe the nonlinear and randomness of the
spring degradation process, and the sample difference is characterized based on the random effect model. Then, Copula function
is used to describe the interaction between multiple performance parameters. Finally, the probability density function and reli-
ability function of the spring failure life are derived. When the storage condition is 25 ‘C and the reliability is 0.9, based on the
multivariate random effect Wiener process model constructed in this paper, the storage life of a certain ammunition spring is 12
years when the correlation between performance is considered, and 11.5 years when the correlation between performance is not
considered. The multivariate random degradation model constructed provides a theoretical basis for the health state management
of the ammunition.
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relaxation rate; b) compression set rate
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