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Abstract

To meet the demands of high reduction ratio, high power density, and low noise transmission in robot joint drive systems, this paper
introduces a parametric modeling design method for high reduction ratio quasi-circular gears using HFT processing. The gear surface
equations are derived through the Grisson HFT process (using double-sided forming for large wheels and knife inclination semi-
expansion for small wheels). By combining coordinate transformation matrices, the mathematical models of the gear surfaces for
both large and small wheels are established, and the point cloud coordinates of the gear surfaces are solved based on the discretization
of the axial section. A gear meshing model is further constructed, incorporating strategies for selecting gear surface reference points,
adjusting gear rotation, and optimizing installation distances to ensure precise meshing during assembly. Finally, using a quasi-
circular gear pair with a tooth ratio of 6:72 for robots as an example, the point cloud data of the gear surfaces is generated and
completed in 3D modeling and virtual assembly verification using UG. This method integrates design and manufacturing, laying the
theoretical foundation for analyzing the meshing performance of high reduction ratio quasi-circular gears, such as contact areas and
transmission errors.
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