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Analysis of lubrication performance of groove texture based on
bird wing outlines

WANG Hongwei, SU Yuan, SUN Lijuan
(School of Mechanical and Equipment Engineering, Hebei University of Engineering, Handan Hebei 056038, China)

Abstract: In order to reduce the abrasion of the vehicle planetary gear bidirectional rotary axial sliding
support, this paper introduces the bionics concept to the design of the micro texture on the supporting end
face, and simplifies the fine aecrodynamics of the bird wing structure to the parabolic groove, the double
parabolic triangular groove and the double parabolic trapezoid groove. A numerical model of cavitation
effect is established based on the boundary condition of mass conservation. The numerical model of the
cavitation effect of the boundary conditions is established to analyze and compare the influence of the
operating parameters and structural parameters of different groove types on the lubrication characteristics.
The results show that the oil film bearing capacity and friction coefficient of the double parabolic
triangular groove are the best in the three types of grooves based on bionic. The lubricating oil flow and
cavitation rate of the double parabolic trapezoid groove are the best, and the lubrication performance of
the parabolic groove is not too good or too poor, but the comprehensive lubrication performance is the
best in the three.
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Fig.2 A sketch map of the thickness distribution of the

intercepting mask of a double parabolic triangular groove
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Fig.1 Geometric model of surface texture of groove surface
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Fig.4 Analysis of fluid lubrication performance by changing the number of grooves
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Fig.5 Analysis of the performance of fluid lubrication by groove width ratio
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Fig.6 Influence of groove depth on fluid lubrication performance
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Fig.7 Analysis of fluid lubrication performance at different rotational speeds
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