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Research on Assembly Optimization of Sealing Structure of Fixed Ball

Valve Based on Importance Tolerance Superposition Analysis
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Abstract: To improve the poor sealing performance of fixed ball valve after assembly, the seat structure of Q347F-150Lb fixed
ball valve taken as the object of exploration, the TolAnalyst plug—in on the Solidworks platform and the mulii - objective
optimization design method are adopted for reserch and analysis. With the importance degree as the constraint, the maximum size
after assembly, the opening and closing torque, etc. as the objective functions, and the position tolerance and shape tolerance as
the optimal design variables, the finite element model before and after optimization was established to analyze the contact
pressure, stress and strain. The results show that the effect of optimizing the position tolerance is better than the shape tolerance,
and the tolerance of the key position can be increased. Based on the finite element simulation method, the evolution law of the
contact pressure, equivalent stress and equivalent strain of the sealing surface during the opening of the discontinuous contact
seal structure is clarified. Based on the TolAnalyst plug—in, the tolerance analysis results for important features can be obtained
quickly and provide a theoretical basis for the optimization of tolerance assignments.
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