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Abstract: An efficient system reliability analysis method with a parametric probability box (p—box) model is
proposed to solve the problem that the mixture of aleatory and epistemic uncertainty exists in mechanical systems.

Firstly, the minimum reliability index of the single failure mode is obtained based on the sequential iteration

+  UoFE H#A:2024-01-01
HEEWE: BEE ARPERE4A B H (52205263, 51975577) , National Natural Science Foundation of China (52205263, 51975577);
B il 5 R 34 W BT H (2021M690988 ) , China Postdoctoral Science Foundation(2021M690988)
FEE ' X (1989—) , 5 I RFHR BHN , TR RLE K RO R KA L5, Al
+ WEHE AR A, E-mail : Ihaibo@hnu.edu.cn



52

RGPS  He T SRR QR R G AT SEE B 7 15 123

decoupling method. Then, aiming at the multiple failure modes problem under the mixture of aleatory and epistemic

uncertainty, the system reliability analysis model is established based on the parametric p—box uncertainty.

Considering the correlation among the failure modes, the correlation coefficient matrix between each failure mode is

calculated by the linear correlation degree analysis method. Finally, a reliability calculation method for both series

and parallel systems is proposed, which has high reliability calculation efficiency and can meet the practical

engineering requirements compared with the traditional double—loop Monte Carlo sampling method.

Key words: parametric probability box ;reliability ; maximum failure probability ; multiple failure modes
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