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Structural Reliability Analysis of Sanding Device Considering Correlation

between Stress and Displacement
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Abstract: In order to solve the problem of structural reliability calculation considering stress displacement correlation, a structural
reliability calculation method based on Copula function is proposed. The finite element model of the structure is established to analyze
the static response of the structure under working conditions. By APDL language, the structural parametric analysis model is built, on
which the experimental design is carried out. On this basis, the response surface models between stress, displacement and
uncertain factors are fitted respectively, and the structural performance simulation data are obtained by Monte Carlo method to
calculate the correlation coefficient of Gaussian—-Copula function. According to the established reliability analysis model, the structural
reliability is analyzed. The reliability of a certain type of sanding device is analyzed and compared with the calculation results without
considering the correlation. The comparison results show that the structural reliability after considering the correlation is less than that
without considering the correlation, and the errors with the results considering only the two objectives are 2.25% and 1.12%
respectively. The conclusion provides reference for the reliability evaluation of practical mechanical structures.
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