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Optimization of the Structure and Operating Parameters of
Rectangular Coaxially Combined Seal

ZHANG Fuying, SUN Yujia, JIANG Xiangmin
(Tianjin Key Laboratory of Integrated Design and On-line Monitoring for the Light Industry and Food Engineering Machinery
and Equipment, College of Mechanical Engineering, Tianjin University of Science & Technology , Tianjin 300222, China)

Abstract: ANSYS was used to analyze the impact of the rectangular coaxially combined seal’s structure and operating pa-
rameters on the static and dynamic sealing performance. The results showed that the maximum static contact pressure of the
primary sealing surface decreased significantly with the increase of the sliding ring’s thickness, but increased with the grow-
ing of both sides of the sliding ring’s chamfering and O-ring compression rate. The influence of the reciprocating motion
speed of the piston rod and the friction coefficient of the sliding ring on the maximum dynamic contact stress of the primary
sealing surfaces and the friction between the sealing surfaces was not obvious. In order to realize the optimization target of
getting maximum contact pressure and minimum friction of the sealing surface, the structural parameters of the combined
seal were optimized by applying the response surface method, and the best structural parameters were obtained. The rectan-
gular coaxially combined sealing property was the best when the sliding ring’s thickness was 2.03 mm, the top chamfering
angle 33.26°, and the O-ring compression rate 16.70% .
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Fig. 1 Geometric model of the rectangular coaxially
combined seal
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combined seal
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Tab.1 Material parameters of the seal’s components
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Fig. 5 Maximum contact pressure with different thick-
ness of the sliding ring
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stress and top chamfering
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