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Design and Experimental Verification of Marine Sealing Ring Based on
Mooney-Rivlin Model

YAN Yuquan,SONG Guochen
(The 713 Research Institute of CSSC,Zhengzhou 450015, China)

Abstract:In this study,the Mooney-Rivlin model and Yeoh model of rubber materials were established
using the material parameters obtained by least square fitting based on the test data such as tensile stress
and deformation acquired from uniaxial tensile test of rubber samples. Then, the deformation of rubber
samples was calculated using the models and finite element analysis method, and the simulated results were
compared with the experimental results. The results showed that Mooney-Rivlin model could well describe
the mechanical behavior of rubber materials under small and medium strains. In addition, the Yeoh model was
suitable for the simulation under large strains. Consequently, the static performance of the special-shaped
sealing ring was calculated and analyzed by using the obtained models. The relative deviation between the
calculated maximum deformation and the experimental test value was 2. 74%, indicating that the accuracy of
the established models was good.

Key words: rubber sealing ring; Mooney—Rivlin model; Yeoh model; finite element method ; hyperelastic

constitutive model
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