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Abstract

Being contacted directly with-ground, the tire tread part is in shape of complex patterns of variable
ASDs(anti-skid depth) to satisfy 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 3-D tire mesh generation considering the detailed tread pattern and shows that the
contact pressure and frictional energy distribution of tires considering the detailed pattern become better
than those by the simplified tire model.
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Fig. 1 Flowchart of 3-D tire mesh generation
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Fig. 3 Contact pressure comparison between compatible
and incompatible meshes
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Fig. 7 3-D multi-pitch pattern meshes
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Fig. 8 Four different ASDs

Fig. 9 Implementation of variable ASD
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Fig. 17 Sampling points distribution for plotting
contact pressure
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Fig. 18 Contact pressure distribution considering
the circumferential grooves only
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Fig. 19 Contact pressure distribution considering
the detailed pattern
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Fig. 20 Sampling points distribution for evaluating
frictional energy intensity
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Fig. 21 Frictional energy distribution considering
the circumferential grooves only
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Fig. 22 Frictional energy distribution considering
the detailed pattern
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Table 1 Comparison of main grooves model
and detailed pattern model

Number CPU

of node | of element | time(hr)

Number

Main groove 5,022 4,284 2.60

Detailed pattern | 39,266 7,524 167.57
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