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performance of the cone-pore combined mechanical
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Influence of the conical parameters on end face deformation and sealing
performance of a cone-pore combined mechanical seal

CHENG XiangPing ZHANG Youliang KANG LinPing

(Institute of Applied Physics, Jiangxi Academy of Sciences, Nanchang 330029, China)

Abstract; Considering the contact stress between the components in a sealing fluid sealing system and the trans-
verse force between the closed fluid and the end face, a cone-pore combination dynamic pressure mechanical seal is
proposed, and a theoretical model of the end seal flow/solid coupling is constructed. The corresponding finite ele-
ment software combined with language programming are adopted through iterative calculations, and the pressure
field of the liquid film and the deformation of the end face are obtained, in order to explore the influence of the ta-
per of the end face and cone width ratio on the sealing performance under both low and high pressure conditions.
The results show that as the taper ¢ increases,the high pressure area shrinks and the low pressure area expands,
and the resulting pressure peak becomes steeper, resulting in a periodic wave deformation and inclined taper de-
formation on the end face of the static ring. The deformation is similar to the shape of the membrane pressure field.
The taper deformation of the end face of a rotating ring is obvious, while the wave deformation is not, and the taper
deformation increases with increasing ¢. Whether for the low speed, low pressure or high speed, high pressure me-
chanical seal, when the selected geometric structure parameters of the end face are ¢ =0.8 =1.6 and y =0.8 -1,
the mechanical seal affords good comprehensive performance.

Key words: mechanical seal; diamond pores; sealing performance; taper face; mechanical deformation
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