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Simulation and Analysis on Tooth Meshing Ease-Off Surface of Gears
Based on Polynomial Topology Modification

. 1 -1 . 1,2
WEI Bingyang , CAO Xuemei , DENG Xiaozhong
1.School of Mechanical & Electronical Engineering, Henan University of Science & Technology, Luoyang 471003, China;
2.Collaborative Innovation Center of Machinery Equipment Advanced Manufacturing of Henan Province , Luoyang 471003, China

Abstract; Based on the principles of common-generating conjugation mapping of pinion-rank-gear meshing, the
constructing of ease-off surface has been done by means of the topology modification of the 4-order polynomial sur-
face. The simulation method of tooth surface mesh is purposed based on the ease-off surface. By analyzing topologi-
cal structure characteristics of ease-off surface such as modification gradient curves, contact line-off and contact
path-off, the meshing characteristics such as the contact area, the contact line and transmission error are deter-
mined. It is stated on the interaction relations of coefficients of the 4-order polynomial to the topological construction
of surface. The methods for reconstruction and analysis of ease-off surface with considering axis misalignments are
presented by the direct transformation of coordinate systems. Taking the topological construction of four kinds of sur-
faces as examples, characteristics parameters such as modification gradient of tooth surface, contact path and trans-
mission errors are simulated. They are expounded on the corresponding parameters of controlling form and adjusting
methods for tooth surface. These methods take goals of adjusting-modification and controlling-property for tooth sur-
face mesh. It is improved and developed the meshing analysis method of ease-off surface of tooth. The presented
method is liable to provide the basis data for the further loaded contact analysis of complicated tooth surface and the

more direct technical for the 3-D topological optimization of tooth surface.
Keywords: rank generating; tooth contact analysis; modification control ; axis misalignments; simulation
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