
Accepted Manuscript

Anisotropic hyper-viscoelastic behaviors of fabric reinforced rubber composites

Heng Yang, Xue-Feng Yao, Han Yan, Ya-nan Yuan, Yi-Feng Dong, Ying-Hua
Liu

PII: S0263-8223(17)33215-4
DOI: https://doi.org/10.1016/j.compstruct.2017.12.026
Reference: COST 9183

To appear in: Composite Structures

Received Date: 30 September 2017
Revised Date: 1 December 2017
Accepted Date: 11 December 2017

Please cite this article as: Yang, H., Yao, X-F., Yan, H., Yuan, Y-n., Dong, Y-F., Liu, Y-H., Anisotropic hyper-
viscoelastic behaviors of fabric reinforced rubber composites, Composite Structures (2017), doi: https://doi.org/
10.1016/j.compstruct.2017.12.026

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.compstruct.2017.12.026
https://doi.org/10.1016/j.compstruct.2017.12.026
https://doi.org/10.1016/j.compstruct.2017.12.026


  

 1 / 22 

Anisotropic hyper-viscoelastic behaviors of 

fabric reinforced rubber composites 

 

Heng Yang, Xue-Feng Yao*, Han Yan, Ya-nan Yuan, Yi-Feng Dong, Ying-Hua Liu 

Department of Engineering Mechanics, Applied Mechanics Lab, Tsinghua University, 

Beijing, 100084, P.R.China 

Abstract 

In this paper, an anisotropic hyper-viscoelastic constitutive model considering the 

temperature effect for the reticulated fabric reinforced rubber composites is developed. 

First, the hyperelastic part presents the effects of fiber fabric and the interaction 

between the rubber and the fiber fabric; the viscoelastic part is described by Prony 

series functions, also the temperature effect on the mechanical response for the fabric 

reinforced rubber composites is considered in the hyper-viscoelastic constitutive 

model. Second, the material parameters of the constitutive model are determined by 

means of fitting the test results of the rubber and the fabric reinforced rubber 

composites. Finally, the proposed constitutive model is used to simulate the 

compression and the relaxation response of fabric rubber seal, which is in good 

agreement with the corresponding experimental results. The study will provide an 

effective model to characterize and predict the hyperelastic and viscoelastic behaviors 

of fabric reinforced rubber composites at different temperatures. 
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