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Abstract: At present, many hyperelastic constitutive models are widely used in the finite element
analysis of rubber isolation bearings. The selection of proper constitutive models and
corresponding parameter determination are crucial in this process. This study aims to investigate
the applicability of various hyperelastic constitutive models for different brands of tire rubber and
the variation law of rubber parameters after aging. Three different brands of waste tires were
selected for uniaxial tensile tests, while a batch of tires were selected for accelerated aging tests
using hot air at 77, 154, 231, and 308 h. Employing the determined model parameters, the
scrap tire rubber pads (STP) were modeled and compared with vertical experiments after aging
using ABAQUS software. The results show that the stress-strain curves of the rubber in all three
tire brands exhibit typical reverse “S” shapes, and the Yeoh model is determined to be optimal
after comparing multiple models. The Yeoh model parameters approximately show monotonic
changes with increasing aging time. The errors between the STP vertical stiffness test and the
finite element simulation values before and after aging are within an acceptable range, which
verifies the accuracy of the time-varying law of the aging parameters. This research provides
theoretical support for the whole life design of STP and other waste tire products.
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Table 2 Hyperelastic constitutive parameters and fitting errors of Bridgestone tires
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Table 3 Hyperelastic constitutive parameters and fitting errors of Dunlop tires
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Table 4 Hyperelastic constitutive parameters and fitting errors of Michelin tires
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Table 5 Hyperelastic constitutive parameters of aged Dunlop tires
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Fig. 11 Test and simulation values of vertical
stiffness at 6 MPa
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