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Surface Texturing of Different Sealing Materials and Their Lubrication and

Sealing Performances
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(National Key Laboratory of Science and Technology on Helicopter Transmission, Nanjing University of Aeronautics & As-
tronautics, Nanjing 210016, China)

Abstract: Surface texturing is an effective way to improve the mechanical seal performances, while suitable sealing material is
a prerequisite for ensuring long life and high reliability operation. To obtain the surface texture design principle based on
different sealing materials, two types of sealing materials of cemented carbide/carbon graphite and cemented carbide/silicon
carbide were employed. Straight and V-shaped grooves with different parameters were processed on the end face of cemented
carbide sealing ring, and their lubrication and sealing performances were investigated. It is found that for cemented
carbide/carbon graphite sealing pairs, a pattern of V-shaped grooves with an area densitiy of 4% and (6, f) of (=30°, 60°) has
an excellent anti-friction and anti-leakage performance. For cemented carbide/silicon carbide sealing pairs, surface texturing
can reduce the friction coefficient and starting torque and improve the heat dissipation capacity without additional leakage, and
a pattern of straight grooves with an area density of 6% has an optimum efficiency. The influence mechanism of texture type
and arrangement on the lubrication and sealing properties is revealed, and a reference for surface texturing of mechanical seals
under different working conditions is proposed.
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Fig.1 Schematic diagram of the experimental apparatus
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Fig.2 Surface topography of cemented carbide and textured silicon carbide sealing rings and parallelism of optical flat
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Table 1 Geometrical parameters of surface textures on the rotating sealing rings
Type Sketch map 6/° pre Area density, / % Geometrical parameter / mm
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90 NA
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“Speed 8%
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60
NA 4%
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—60
Length=3.5 Width=0.4 Depth=0.01
30 60
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60 90
V-shape 60 120
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=30 90
Negative 4%
—60 90
—60 120
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Fig.3 Friction coefficient curves at the running-in stage and the
leakage rates at different speeds of the cemented carbide/carbon
graphite and cemented carbide/silicon carbide sealing pairs
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Fig.4 Effects of straight grooves on the lubrication and leakage
capacities of the cemented carbide/carbon graphite sealing pair
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Fig.5 Effects of V-shape grooves on the lubrication and leakage
capacities of cemented carbide/carbon graphite seal pair
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Fig.6 Effects of straight grooves on the lubrication and heat
transfer capacities of cemented carbide/silicon carbide sealing pair
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Fig.8 Effects of V-shape grooves on lubrication and heat transfer capacities of the cemented carbide/silicon carbide sealing pair
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Fig.9 Effects of V-shape grooves on the friction coefficient of cemented carbide/silicon carbide sealing pair at the running-in stage
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