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Abstract: Based on the current status and requirements of wear in zirconia ceramics, in response to the
problem friction reduction performance of single-textured specimens, different texture types are combined
to extract biomimetic contours from biological surfaces and design various novel composite biomimetic
textures. The numerical simulation and the experimental investigation methods are used to analyze the
friction reduction performance of composite biomimetic textures, solving the Reynolds equation
numerically, studying the influence of composite texture types on oil film load capacity, pressure
distribution area, and maximum static pressure, and conducting experimental exploration of the tribological
performance using a friction and wear testing machine. The results indicate that composite biomimetic
textures exhibit higher oil film load capacity, wider pressure distribution areas, and lower friction
coefficients compared to other texture types, among them, the comprehensive anti-friction effect of the
scale + feather composite texture is the best; the friction reduction mechanism of composite biomimetic
textures can be mainly attributed to changes in contact stress points, the asymmetric distribution of pressure
and abrasive storage properties, and the form of pressure distribution of composite texture is highly
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dependent on a single texture type.

Key words : composite texture ;biomimicry ; friction performance ; zirconia ceramic
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Table 1 Texturing parameters of plunger specimens

No. Shape Depth/yum  Area occupancy rate/ %
17 F+C 60 10
27 F+S 60 10
3% F+L 60 10
& L+Y 60 10
5 L+M 60 10
6% Non-textured 0 0

Static pressure/Pa

2.64x104
2.11x104
1.57x10*
1.04x10¢
5.03x10*
-3.25x10?
-5.67x10°
-1.10x10*
-1.64x10*
-217x10*

-2.71x10*

Static pressure/Pa

2.93x10*
2.38x104
1.83x10%
1.28x10*
7.34x10°
1.86x10°
-3.63x10°
-9.12x10°
-1.46x10¢
-2.01x10¢

-2.56x10*

Static pressure/Pa (d)

1 88 10‘
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-8.26x10°
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503x10°
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-2.17x10*
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219x10*
1.66x10*
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-1.50x10*
-1.88x10*
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