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Research on calculation method of time-varying mesh
stiffness of micro-textured gears

ZHANG Longchang, CHEN Qi, YIN Yanguo, TANG Jun,CHEN Yuanlong,SONG Hui

(School of Mechanical Engineering, Hefei University of Technology,230009 Hefei, China)

Abstract ; Studies have found that micro-texture could reduce friction and vibration in gear systems. To an-
alyze the dynamic performance of micro-textured gears,this paper explores their meshing stiffness. In this
paper , the bionic tooth surface texture is designed by simulating the surface texture of shark skin. Consider-
ing the influence of the tooth surface texture on the effective contact length of the mesh,the time-varying
meshing stiffness of the gears is corrected ,the time-varying meshing stiffness (TVMS) model of the micro-
textured gears is constructed ,and the model is verified by finite element method. The influence of texture
parameters on gear TVMS is analyzed ,and the results show that texture can reduce gear TVMS, and gear
TVMS decreases with the increase of texture width and depth, but increase with the increase of texture
spacing. Considering that the texture can reduce the friction coefficient and reduce the wear of the gear
tooth surface,it is necessary to take into account the effect of texture on friction coefficient and TVMS

when designing tooth surface texture. The research results provide a theoretical basis for the analysis of dy-
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namic performance of micro-textured gears in the future.

Key words ; micro-textured gears; time-varying mesh stiffness model; potential energy method; bionic

texture
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Fig.1 Schematic diagram of gear tooth surface texture
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Fig.2 Cantilever beam model of micro-textured gear
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