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Figure 1 The fitting ability of different rubber hyperelastic constitutive model for test data
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Research Progress on Constitutive Model of Filled Rubber

WEI Yin-tao'* , FANG Qing-hong®, JIN Zhuang-bing', FENG Xi-jin'
(1. State Key Laboratory of Automotive Safety and Energy ., Tsinghua University, Beijing 100084, China;
2. School of Material Science and Engineering . Shenyang University of Chemical Technology . Shenyang 110142, China)

Abstract : Filled rubber is a type of multi-phase composite reinforced by nanoparticles. The coexistence of the rubber crosslinks
and the secondary network formed by nanoparticles leads to extremely complicated mechanical behaviors like large deformation
visco-hyperelastic, dynamical stress softening, self-heating effects etc. How to describe these behaviors using a reasonable
constitutive model is a popular and challenge subject for rubber researchers. In recent years the advancement of the simulation
technology makes strong requirements for the reliability, accuracy and numerical stability of rubber constitutive model. This paper
presents a review of the state of the art rubber constitutive models, especially with regard to the research progresses on
hyperelastic, viscoelastic and rheological models. Furthermore, from the perspective of the numerical compatibility between FEA
method and rubber constitutive model application, this paper discusses the precision, application range and parameterization of some
commonly used rubber constitutive models, which provides guidance to rubber mechanical simulation. Moreover, the challenge and
directions for the current rubber constitutive model research has been explored.

Key words: Filled rubber; Constitutive model; Rheology; Viscoelasticity; Hyperelasticity





