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FINITE ELEMENT SIMULATION FOR STATIC LOAD TEST OF
RADIAL TIRES

XUE Xiao-xiang" , "YAO Zhen-han® , YIN Wei-qgi* , LI Peng?
(1. Department of Engineering Mechanics of Tsinghua University, Beijing 100084, China;

2. Beijing Research and Design Institute of Rubber Industry, Beijing 100039, China)

Abstracts: A 3-D nonlinear finite element model was established to simulate the static load test of a radial tire.
The nonlinear property and incompressibility of rubber materials, the anisotropy of cord-rubber composites,
geometric nonlinearity due to large deformation of tire and the nonlinear boundary conditions resulting from the
contact of tire with rim and road are considered in this model. A technique of overlaying elements representing
two different materials, cord and rubber, to model the cord-rubber composites is proposed. The numerical model is
shown to be more stable and efficient than those using orthotropic elements. The results of deformation and stress
distribution of the radial tire under inflation and vertical load, and the contact pressure distribution of the
ground-contact area by finite element analysis are presented and compared with experimental results. Good
agreement is achieved.

Key words: radial tire; finite element; cord-rubber composite; element overlaying; nonlinearity; contact
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Fig.4 Variation of displacement with pressure at tread

Fig.5 Deformation of tire
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Fig.6 Deformation and equivalent Cauchy stress distribution

of the part of tire contacting road
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Fig.7 Contact pressure distribution in the ground-contact area

at different deflection
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Fig.8 \Variation of contact force of road with its displacement
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Table1 Comparison of computing results and experimental

results after inflating

/mm /mm /mm /mm
1053+0.5% 272+0.5% / /
1052.55 269 270 209
1053.95 278.73 269.3 209.986

*2

Bt (TmE 33mm) FitELERNRIEE RxT Lt

Table 2 Comparison of computing results and experimental

results under vertical load

/mm /mm /mm /mm
/ / / /
493 298 239 /
491.5 305.25 236.3 /

#3 EwXHHELERNREERI T

Table 3 Comparison of computing results and experimental

results in the ground-contact area

/kg

fem?

/cm

Jcm

3000

518

26.1

20.3

2789.7

515.93

28.9

20.4
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