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Fig.4 Definition of the shaft segment structure
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Fig. 11 Driving and driven gear models of spiral bevel gears
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Visual modeling and simulation analysis method of spiral bevel gear

transmission system

LI Mingyang ZHANG Weiqing TAN Rulong FU Tao
(School of Mechanical Engineering, Chongqing University of Technology, Chongqing 400054, China)

Abstract: [Objective] In response to the visualization requirements of the models and analysis results necessary for the
development of simulation analysis software for spiral bevel gear transmission systems, based on the structural characteristics of
the bevel gear transmission system, the topological structure of the transmission system and the complete expression of the
interrelationships among components were achieved by applying graph theory and object-oriented data structures. [Methods]
The generation method of regularized point sets on the geometric surfaces of key heterogeneous components in the transmission
system was investigated, and the precise construction and rapid assembly of the geometric models of bevel gears, transmission
shafts, and bearings were accomplished using the open-source 3D computer graphics tool VTK. On this basis, the mapping
between the geometric model of the transmission system and the mechanical model of loading contact analysis was established,
and the visualization methods for the analysis results such as system deformation under loading and tooth surface meshing state
were studied. Finally, the visualization effects of modeling and simulation analysis results of the bevel gear transmission system
were verified through examples. [Results] Research has shown that the comprehensive application of graph theory and object-
oriented data structures can achieve a complete expression of the topological configuration and geometric correlation properties
of bevel gear transmission systems. By applying the parameter expression modeling, sweep modeling, and triangulation
modeling methods of the VTK library, accurate modeling of heterogeneous components can be achieved. Based on this, a
mapping between the system geometry model and the mechanical analysis model can be established to complete the loading
contact analysis of the bevel gear transmission system, and visualize the analysis results. The above research results provide
technical support for the development of modeling and simulation analysis software for bevel gear transmission systems.

Key words: Bevel gear; Transmission system; Visualization; Analysis of meshing characteristics (%8t . MIR)



