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Deformation characteristics of end face for high—pressure mechanical seals
under different boundary designs

GAO Tianrui,ZHAO Wenjing, GUO Shibo, MENG Xiangkai, PENG Xudong
(School of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023, Zhejiang, China)

Abstract: To meet the stringent requirements of marine-related equipment for low power consumption and low—
leakage mechanical seals, this study focuses on high—pressure contact mechanical seals. A thermal-elastic—
hydrodynamic (TEHD) lubrication model under high—pressure conditions was established by comprehensively
considering the effects of multi-dimensional secondary seal arrangement and the contact behavior between the
compensating ring and the pusher ring. The finite element method (FEM) was employed to solve the multi—physics
coupling equations. A systematic investigation was conducted on the effects of seal structures with different
boundary designs and material pairs on end face deformation characteristics and sealing performance.The results
indicate that reasonable design of sealing structures under different boundary configurations can effectively reduce
the relative deformation of the end faces and suppress excessive convergence or divergence of the end face. The
soft—hard material pairing of structure III-C successfully combines the advantages of parallel and convergent flow
channels, ensuring good lubrication under high—pressure conditions while exhibiting superior comprehensive
performance. These findings provide an important theoretical basis for structural optimization and reliability

enhancement of mechanical seals under high—pressure conditions.
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Fig.1 Schematic diagrams of three high—pressure seal

structures

1— M 2—AEAME IR 3— MR 4— IR S— B 6— 1 A

®1 EHARSERMBSH

Table 1 Material properties of seal rings and pusher ring
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T — S5

AE TGS 73 B, R AR SO S AR A
AT B s = (1) S 1T 8] ¥ K AL T J= AR 2 5 (2) 2.
W% 25 R B PR B A B T L Z A i e i R
8 B 5 (3)IE M R0 B U0 A LA R Bl ™ AR fh A A
P A2 def 22 % i AT [) — 2 A A 3L B R ] 5 ()it A



4. T

¥

FXXE

x2 THREWSHNMIRSY
Table 2 Structural parameters of the sealing ring and

operating condition parameters
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IEEREE ¢/°C 20
SFELLIE p_/MPa 0.23
i n/rpm 2000
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Table 3 Physical properties of seawater medium
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Fig.2 Schematic diagram of boundary conditions for different seal structures
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