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Correction Method of Constitutive Model for Vibration-isolation
Rubber Material Considering Internal and
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Abstract : Rubber material is a non-metallic visco-elastic material with excellent performance. It is widely used in the
field of vibration and noise control of machinery and automotive products. In order to analyze the mechanical properties of
rubber products, it is necessary to establish a stress-strain model of the rubber material and identify the parameters of the
model based on the material tests. Then, the appropriate constitutive model and corresponding material parameters can be
used for finite element simulation and dynamic analysis of the rubber parts. The phenomenological models such as the uni-
versally used Mooney-Rivlin model and Yeoh model cannot describe complex internal and external influencing factors, such
as the influences of rubber hardness and ambient temperature on the mechanical properties of the rubber compound. In this
work, on the basis of analyzing the stress-strain data of the rubber tests, the traditional phenomenological model is modified.
The hardness enhancement factor and temperature softening factor are introduced to make the constitutive model more per-
fect. The nonlinear least squares method is used to identify the parameters of the modified model. The validity of the estab-
lished model is verified by comparing the simulation results with the measurement results.

Keywords : vibration and wave; vibration isolation rubber; constitutive model; parameter identification; temperature
correlation; hardness correlation
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