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Finite Element Analysis of Primary Cup-Seal in a Clutch Master Cylinder

B, AW, FERE
Moon-Hyuk Im, Jae-Cheon Lee, Bon-Eun Gu

ABSTRACT

The characteristics of rubber cup seal is highly nonlinear due to the nature of the material’s non-linearity and
large deformation with frictional contact. And the performance of sealing in master cylinders of automobile is
one of the most important factors which affects the safety of drivers. The effects of various shape of the primary
cup seal in clutch master cylinder was investigated to reduce oil leakage and to obtain a long reliable life. De-
formation and distribution of stresses on the primary cup seal against hydraulic oil pressure were analyzed with
changing design parameters such as depth and radius in cup-seal. The obtained results indicate that the depth of
cup seal plays a major role on deformation resulting in the sealing force to the wall of clutch master cylinder.

F 4971289 : Clutch master cylinder(ZF 81X v}2E)4 A 0), Primary cup-seal(= f-A] ), Finite ele-
ment analysis(-f-3+8 4 #14]), Stress distribution(8-2 ¥ X), Bulk modulus(] 2 gH43 A<)
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Fig. 2 Drawing of primary cup-seal
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Table 1 Physical properties
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Fig. 7 Analytical results on various center depths
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