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An Analysis of the Influence of Deep-Sea High-Pressure
Environment on the Sealing Performance of O-ring
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Abstract: In deep-sea operation, seal leakage is one of the important reasons for deep-sea equipment
failure. Reliable sealing can greatly extend the time of single underwater operation and the service life of
equipment, so it is of great significance to carry out the research on sealing technology of deep-sea equipment. In
this paper, the O-ring structure of the hydraulic cylinder of deep-sea equipment is taken as the research object,
and the two-dimensional axisymmetric finite element model of the O-ring structure is established by using
ABAQUS software. The finite element analysis of the sealing performance of the O-ring with different compression
ratio and different material hardness under different deep-sea water depth and pressure is carried out, and the
influence of deep-sea high-pressure environment on the sealing performance of the O-ring is proved. It provides a
theoretical basis for the optimization and optimization design of sealing rings under deep-sea high-pressure
environment.
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