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Three-Dimensional Finite Element Mesh Generation of Tires
Considering Detailed Tread Patterns
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ABSTRACT

While contacting directly with ground, the tire tread part is in shape of complex patterns of variable
ASDs(anti-skid depth) for various tire performances. However, owing to the painstaking mesh generation
job and the extremely long CPU-time, conventional 3-D tire analyses have been performed by either
neglecting tread pattern or modeling circumferential grooves only. As a result, such simplified analysis
models lead to considerably poor numerical expectations. This paper addresses the development of a
systematic 3-D mesh generation of tires considering the detailed tread pattern. Basically, tire body and
tread meshes are separately generated, and then both are to be combined. For the systematic mesh
generation, which consists of a series of meshing steps, we develop in-house subroutines which utilize
the useful functions of I-DEAS solid modeler. The detailed pattern mesh can be imparted partially or
completely.
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Fig. 1 Flowchart of 3-D tire mesh generation
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Fig. 2 Combining methods of fine-meshed

tread and coarse-meshed tire body
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IFig. 4 Generation of 2-D 1-pitch pattern mesh
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Fig. 10 3-D full pattern meshes
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Fig. 12 3-D FEM mesh of tire body
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Fig. 14 3-D tire mesh with partly imbedded

detailed pattern mesh
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Fig. 15 3-D tire mesh with fully imbedded
detailed pattern mesh
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