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Determination of Constitutive Model of Rubber Material in Tire
Pressure Monitoring Device and Its Mechanical Study

ZHAO Chengguo,FAN Pingqing

(School of Automotive Engineering,Shanghai University Engineering of Science ,Shanghai 201620, China)

Abstract ; There is the problem that the rubber components of the automobile tire pressure monitoring device are easily
damaged during assembly and operation, the influence of the interference between the component and the hub on the
stress and strain of the rubber material is studied by the finite element method. The stress-strain equation of rubber
Mooney-Rivlin model was determined by the virtual work equation, the rubber material model parameters were obtained
by uniaxial tensile test and the finite element model of tire pressure monitoring device was established. The analysis
results show that when the interference is 0.4 mm, the assembly quality can be guaranteed and the stress on the rubber
during the operation can be reduced, thus prolonging the service life.
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Table 1 Standard sample uniaxial stretching A ;-

Ay Ay As t,/MPa x y/MPa
1.365 0.856 0.856 1.330 0.7326 0.802 9
1.583 0.795 0.795 2.080 0.6317 0.878 4
1.777 0.750 0.750 2.583 0.562 7 0.884 4
1.901 0.725 0.725 3.000 0.526 0 0.923 5
2.143 0.683 0.683 3.830 0.466 6 0.994 7
2.335 0.654 0.654 4.583 0.428 3 1.065 0
2.549 0.626 0.626 5.417 0.3923 1.130 9
2.770 0.601 0.601 6.167 0.361 0 1.168 1
2.966 0.581 0.581 6.833 0.3372 1.197 8
3.191 0.560 0.560 7.750 0.313 4 1.2529
3.326 0.548 0.548 8.167 0.300 7 1.262 0
3.455 0.538 0.538 8.750 0.289 4 1.297 7
3.639 0.524 0.524 9.420 0.274 8 1.3217
3.985 0.501 0.501 10.750 0.250 9 1.370 5
4.398 0.477 0.477 12.250 0.227 4 1.409 2
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Table 2 Material-related parameters in model
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s 105 0.324
L e 210 0.300
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