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应力-强度相关性干涉的静态和动态 
可靠度计算模型 

1. 西南交通大学牵引动力国家重点实验室, 四川成都610031; 2. 西南交通大学数学学院, 四川成都 

610031

摘要： 

为解决机械零件可靠度计算中的应力-强度相关性干涉问题,根据两者负相关结构,运用Copula 函数的 
相关性理论,建立了静态和动态应力-强度相关性干涉模型. 根据综合应力和综合强度各构建分量之间的正相关 
性,给出了确定其分布的算法和估计相关程度参数的方法. 分析了相关程度参数的变化对相关性模型中Copula 
函数的影响. 结果表明,机械零件的可靠度随相关程度参数动态连续变化,下界与应力-强度完全负相关对应,上 
界与应力-强度独立对应. 在算例条件下,传统独立模型比静态应力-强度相关性干涉模型计算的可靠度偏高2. 

18%.
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Static and Dynamic Models for Reliability Calculation
of Stress-Strength Interference

1. State Key Laboratory of Traction Power,Southwest Jiaotong University, Chengdu 610031, China; 2. 
College of
Mathematics, Southwest Jiaotong University, Chengdu 610031, China

Abstract: 

To solve the problem of stress-strength correlation interference in the reliability calculation
for mechanical parts, a static and a dynamic stress-strength correlation interference models were
derived based on the Copula theory and the negative correlation structure between stress and strength.
An algorithm for calculation of distributions of integrated stress and integrated strength and that for
determination of correlation parameters were presented. The effect of the correlation parameter on
Copula functions in the stress-strength correlation interference models was analyzed. The results reveal
that the reliability of a mechanical part changes with a change in the correlation parameter, where the
lower bound corresponds to the perfect negative correlation, and the upper one to the independent
situation. An example showed that the reliability calculated with the traditional independent model was
2. 18% larger than that with the static stress-strength correlation interference model.
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