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Fig.1 Geometric model of the microtexture of the mechanical-end

seal ring’s surface
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Tab.1 Geometrical parameters
24 Parameter {H Value
4Pz Outer radius 7, /mm 20
PN 4% Inner radius r,/mm 14.50
LI K Length of computational domain L /mm 2.50
ST 1)l 58 B Width of guide groove a /mm 0.20
B FE B Texture width b /mm 1.50
SR Length of guide groove ¢ /mm 1.25
% ] PR Thickness of sealing clearance hy/pm 5
YU Texture depth b, /pm 5~20
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Fig.2 Surface morphology of the texture
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Tab.2 Operating parameters

24 Parameter {H Value
2) 1% Dynamic viscosity /(mPa-s) 1.001
KSR S) Atmospheric pressure Py/MPa 0.103
5 {k.F 77 Cavitation pressure P, /MPa 0.02
¥4 iR JJ Lubricating medium pressure P,/MPa 0.60
K14 1 Axial force F/N 50
34 Rotational speed o /(r/min) 3000
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Fig. 4 Frictional performance of each texture at different depths
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Research on the tribological performacne of grooved textured end seals
based on guide-aggregation effect

CHEN Xiaoya' ZHANG Lei' LI Meng' SHI Liping'?
(1. School of Mechanical Engineering, Anhui University of Technology, Ma’ anshan 243032, China)
. Wuhu Technological Innovation Research Institute of Anhui University of Technology, Wuhu , China
2. Wuhu Technological I ion R h Insti f Anhui Uni ity of Technology, Wuhu 241002, Chi

Abstract: Surface texture design is an effective way to achieve small leakage, long life and highly reliable operation of
mechanical end seals. To investigate the characteristics of the interface film of guide groove texture, through the design and
preparation of semi-circular, herringbone and E-shaped guide groove textures, experiments and theoretical research under high-
speed operation conditions were carried out, the influence of different guide groove textures on the tribological properties of
end face seals was explored. The results show that the existence of the guide groove can effectively improve the bearing
capacity of the interface film and improve the tribological performance. In numerical calculations, the results show that the
frictional performances of face seals varied with the configuration of guide groove. The herringbone textures and E-type ones
show an obvious guide-aggregation effect. When the lubricant in E-type texture after being guide-aggregation through the
groove, the pressure accumulates at the textured tail barrier, and fluid in the face seal clearance cannot escape from the guide
groove boundary. As a result, the low energy loss in system, and an optimal liquid film bearing capacity achieves. Under
different depths, the existence of guide groove promotes the hydrodynamic pressure. With the increase in depth, the bearing
capacity of the liquid film increases first and then decreases. For the E-shape texture, the optimum bearing capacity of liquid
film P, =0. 527 5 MPa is obtained at #,=10 pm. The bearing capacity of fluid film of E-shape texture has a 51. 2% increase in
comparison to the common grooved texture, the value of frictional torque has a 53. 5% decrease. The analysis show that, the
configuration of guide groove results in an accumulation of lubricant on the top of texture, which enhances the pressure
convergence, thereby improving the bearing capacity of the lubricating fluid film and reducing friction ( ‘ guide -aggregation
effect’ ). The geometric parameters of the guide groove have a significant impact on the fluid dynamic pressure in the end face
sealing pair, which will influence the tribological performances of face seal. The research result provides theoretical support
for the design of non-contact end face seal material surface texture in future.

Key words: Guide-aggregation effect; Mechanical seal; Hydrodynamic lubrication; Surface texture; Friction reduction
mechanism
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