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ABSTRACT
Standard oil seals generally adopt a “ protrusion-shaped” helix design to enhance their sealing effect, but this type of design is not
suitable for pressure oil seals. Hence, pressure oil seal designers often turn to the “ concave-shaped” helix design. The present
thesis pertains to the design of a pressure oil seal with a“ concave-shaped” helix. In this research, the pumping rate of a pressure
oil seal with a“ concave-shaped” helix design has been studied experimentally and numerically. The commercial CAE software
MSC.MarcR was used to simulate the sealing lip deformation, and to analyze the effect of stress. In order to ensure a proper design
of the sealing lip, we investigated its high pressure sustaining capability, the deformation and stress distribution within the sealing lip
under pressure loading. On the other hand, we also used the commercial CFD software CFD-RCR to simulate and examine the
function of “ concave-shaped” helix. By analyzing the helix parameters (such as depth, width, and angle), we are able to elucidate
the sealing mechanism of the “ concave-shaped” helix, and to optimize the design parameters. Finally, the results of numerical
simulation were verified and confirmed by comparing them with the measurements of experiment on a rotary shaft oil seal test
machine.
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