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Analysis of the Influence of Different Slip—ring Grooves
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Abstract: In order to meet the need of safe and stable operation of deep—sea equipment in the high—pressure
environment of deep sea, based on the nonlinear finite element contact theory, the two—dimensional axisymmetric
finite element model of composite seal structure was established by using the finite element analysis software
ABAQUS, and the influences of different slip—ring groove shapes on the maximum Von Mises stress and contact
stress of O-ring and slip—ring were analyzed. The results show that the maximum Von Mises stress of O—ring is
located at the gap between the slip ring and groove under different slip ring section shapes, while the maximum
Von Mises stress value of O-ring is relatively small when the slip ring section is rectangular groove, and the
influence of different slip ring groove shapes on the contact stress of O-ring is very small. Compared to other slip
ring cross section shape, slip ring cross section for rectangular groove when the maximum Von Mises stress and

contact stress is mainly concentrated in the slip ring first channel mouth, the contact pressure distribution is more
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uniform, and the curves of contact pressure distribution is a " triangle" , meet the requirements of sealing theory,
to improve the sealing performance of the combined seal structure, and the sealing effect is better when the cross
—section shape of sliding ring is rectangular groove under high pressure environment.

Keywords: deep sea high pressure environment; combined sealing structure; groove shape ; performance

analysis.
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