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Advances in Optimization Design and Application of Textured Surfaces

LI Qiang LIU Qinglei DU Yujing LI Bin WANG Yujun XU Weiwei
(College of New Energy, China University of Petroleum (East China), Qingdao 266580, China)

Abstract: As an effective way to improve the interface properties of friction surfaces, surface texture technology has become one of the
research hot spots in the fields of tribology and surface engineering. However, the investigations of mechanisms and surface texture’ s
summary of optimization design demands improvement. Firstly, the reasons for the lubrication improvement on the textured surfaces are
revealed based on the study of the textured loading capacity mechanisms and anti-wear mechanisms. Then, the textured optimization
design system is summarized from three aspects: optimization of textured shapes, optimization of textured distributions and objective
optimization algorithms. And the research progress of textured optimization design is reviewed. Finally, researches on the applications
of textures in engineering industry are reviewed. The textured performances are considerably affected by their structural and distribution
parameters, and the multi-parameter collaborative optimization design has gradually become the main method to solve above problems.
With the continuous deepening investigations of textured loading capacity mechanisms and anti-wear mechanisms, the key technologies
of textured optimization system and the textured application research in different fields, it is expected to form a textured theory and
design system based on the idea of " mechanism-optimization-application" gradually.
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Table 1 Areas/Fields in application of textured surfaces
Areas/Fields Applications References

Reducing friction and temperature rise; Maintaining lubrication state; Improving

Rotor-bearing system [82-92]
bearing capacity, stability, bearing pollution resistance, bearing wear resistance.

Mechanical seal Reducing leakage rate and friction [93-100]

Piston ring-cylinder liner system Reducing surface friction loss and improving wear resistance [103-110]
Reducing the cutting force and adhesion force of the tool, increasing the wear resistance

Cutting tools [111-115]
of the tool, and prolonging the tool life

Bionic design Improving equipment performance [116-119]
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