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Influences of Fractal Features of Helical Gear Surface Topography on
Time-varying Contact Stiffness

WU Shi® GAO Zengkuo WANG Mingzhu ZHAO Chengrui
School of Mechanical Engineering, Harbin University of Science and Technology, Harbin, 150080
Abstract: Based on the improved W-M fractal function, the surface morphology of helical gear
teeth was characterized from tooth height and tooth width. A time-varying contact stiffness model for
helical gears was established by adopting a conical asperity and considering the time-varying contact
radius of curvature of helical gears during the meshing processes. The time-varying mesh stiffness cal-
culated based on the conical asperity model was found to be close to that obtained from the calculation
of the ISO6336-1—2006 standard. The results show that the time-varying contact load and time-var-
ying contact stiffness of helical gears exhibit different trends with changes in fractal dimension, char-

acteristic scale coefficient, dimensional contact area, and material plasticity index.
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Fig.1 Schematic diagram of the planetary gear train of an automatic transmission
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Tab.1 Basic parameters of helical gears
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Fig.2 Three-dimensional surface topography of helical gear tooth surfaces
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Fig.4 Structural function straight line fitting
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Tab.2 The fractal parameters
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Fig.5 Characterize the surface topography of helical gear tooth surfaces(G = 1 X 107*)
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Tab.3 Comparison of topography parameters
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Fig.7 Comparison of actual morphology and
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Fig.8 A single micro convex equivalent model
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Fig.9 Schematic diagram of helical gear end face meshing
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Fig.11 Schematic diagram of the meshing plane
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