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Competitive failure analysis of a stochastic degradation
system based on performance characteristics fusion
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DONG Qinglai’, WANG Weiwei , SI Shubin
1.College of Mathematics and Computer Science, Yan'an University, Yan'an 716000, China;
2.School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China

Abstract: With the aim of solving the reliability modeling and calculation of multivariate stochastic degradation sys-
tems , two stochastic degradation models based on the bivariate Wiener process are proposed,in which two perform-
ance characteristics are composited to one variable. Two different failure modes including the defect-based failure
and the duration-based failure are considered. The explicit expressions of the system reliability are derived in the
cases that the performance characteristics are not composited or the performance characteristics are composited ac-
cording to the linear combination of the degradation measurements. An algorithm based on the Monte Carlo simula-
tion is proposed to simulate the degradation process,in which the performance characteristics are composited in arbi-
trary forms,and the correctness of the analytical results is also verified. Finally,some numerical examples are pres-

ented to illustrate the present reliability assessment method,
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