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Fig.5 Different gap special —shaped sealing ring analysis results
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Fig. 7 Different hardness special-shaped sealing ring analysis results
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Finite element analysis of special-shaped
sealing ring on quick actuating pressure vessel

DING Ke-qin® LIU Guan-si' WEI hua-zhong' ,SHU An-qing'
(1. School of Mechanical and EngineeringWuhan Institute of Technology, Wuhan 430205, China;
2. China Special Equipment Inspection and Research Institute, Beijing 100013, China)

Abstract: To solve the leak problem of seal rings in quick-opening pressure vessels, and improve fatigue
rupture resistance of NBR (nitrile rubber buna) seal rings, the finite element method was used to
simplify the quick-opening structure and analyze the situations of different clearances and hardnesses.
Firstly, the simplified model was built and the Mooney-Rivlin model was used as the material model.
Then the models with the hardnesses of 60, 70, 80, 90 and the clearances of 2 mm, 3 mm, 4 mm were
taken by finite element analysis. The result shows that greater hardness of materials may lead to less
deformation of seal rings and under the hardness of 70, the minimum value of the maximum equivalent
stress is 10. 917 MPa. Also, the greater clearance may lead to the greater volume of the seal ring
squeezing into the clearance, and under the clearance of 2 mm, the minimum value of the maximum
equivalent stress of NBR is 11. 418 MPa. Comprehensive consideration of deformation resilience, aging
and fatigue rupture suggests that NBR with the hardness of 70 and the clearance of 2 mm can be
selected as the material of the seal ring; under this condition, the leak problem of seal rings is solved
and its service life is improved.

Key words: finite element ; quick actuating pressure vessel; special-shaped ring; von mises stress
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