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Design of fluid dynamic pressure sealing

ZHANG Feng, LI Jianke, NING Jianhua, SONG Yong, WANG Liang
(X?’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: Based on the finite element Matlab software platform, the numerical simulation anal-
ysis and calculation of fluid dynamic pressure seal were carried out with computer, and the relation-
ship of the fluid dynamic pressure sealing ring logarithmic spiral groove radius and spiral angle with
the fluid dynamic pressure sealing opening force and leakage rate were studied. The design criterion of
the hydrodynamic pressure seal was obtained. The process specification of laser marking etching loga-
rithmic spiral groove was got in the laser marking process experiments. The logarithmic spiral groove
moving ring made with this technology specification can meet the design requirements. The running test
results of fluid dynamic pressure sealing medium show that the dynamic pressure sealing finite element
numerical simulation analysis and calculation of Matlab computer are reasonable, and the design and
process specification of the fluid dynamic pressure seal are correct and effective.
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Tab.1 Design requirements of fluid dynamic pressure

seal for turbo pump
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Fig.1 Structure principle of fluid dynamic pressure seal
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Fig. 2 Spiral groove structure of moving ring for

fluid dynamic pressure seal
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Tab.2 Dimensions, operating conditions and physical parameters of moving ring for fluid dynamic pressure seal
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Fig. 3 Relationship of opening force and leakage

rate with spiral groove radius
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Fig. 4 Relationship of opening force and leakage

rate with spiral angle
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Tab.3 Types and performance parameters of carbon graphite materials for mechanical seal
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Fig. 5 Manufacturing process flow of
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fluid dynamic pressure seal
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Fig. 6 Principle diagram of running test system for

fluid dynamic pressure sealing medium
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Tab.4 Running test result of fluid dynamic pressure

sealing medium

B TR R TR MR
B /s /KW JC / (mles) TR
/mm

2 1500 515 35.1-38.9 6.5 0. 01

2 1500 523 33.5-38.5 6.8 0.01

2 1500 519 34.9-387 5.9 0.01

2 1500 518 34.5-38.2 6.2 0.01
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