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Abstract  Numerical models of a textured surface under hydrodynamic and mixed lubrication conditions are
established , respectively, based on the Reynolds equation and the P-C (Patir and Cheng) model. The models are
solved via Matlab programming using the finite difference method combined with numerical iteration. The pressure
distribution in the calculation domain and the theoretical friction coefficient of the textured surface are obtained,
which are used as the criteria for judging the tribological properties of the textured surface. To explore the coating
design parameters for improved wear resistance, an elliptical texture with different arrays and a circular texture with
different coverage ratios are processed using a femtosecond laser on the surface of a zirconia-reinforced
hydroxyapatite bioceramic coating. The friction and wear tests are conducted on a reciprocating test platform. The
wear depth of the coating is characterized by a three-dimensional profiler, and the proposed numerical models are
verified.
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Fig. 1 Model schematics. (a) Geometry model of circular texture; (b) illustration of film thickness
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Table 1 Comparison of bearing capacity, friction and

coefficient of friction

Bearing Coefficient
Friction
capacity of friction
Results of this paper 0.0286 0.00280 0.0979
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Fig. 2 Dimensionless pressure distribution of textured elements with different texture shapes under hydrodynamic lubrication.

(a) Circular texture; (b) elliptical texture (e =0%); (c) elliptical texture (¢ =90°)
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Table 2 Coefficient of friction of different texture shapes

under hydrodynamic lubrication
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Fig. 3 Dimensionless pressure distribution of textured elements with different texture shapes under mixed lubrication.

(a) Circular texture; (b) elliptical texture (a=0°); (c) elliptical texture (a=290")
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Table 3 Coefficient of friction of different texture

shapes under mixed lubrication
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Fig. 7 SEM figures of circular texture arrays with different coverage ratios.

(a) S,=10%; (b) S,=20%;

(0) S,=25%; (d) S,=30%
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Fig. 8 3-D contour curves of micro-pit texture on average.

(b) curve of elliptical texture along the long axis;
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(c¢) curve of elliptical texture along the short axis
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Fig. 9 Coefficient of friction curves of texture sample under different conditions.

(a) Circular texture of different coverage ratios; (b) texture of different shapes
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Fig. 10 Surface morphology of coating after wear. (a) S,=25%; (b) S,=30%
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