
Accepted Manuscript

A consistent viscoelastic formulation for the numerical analysis of steady state rolling
tires

Mario A. Garcia, Michael Kaliske

PII: S0749-6419(16)30333-3

DOI: 10.1016/j.ijplas.2017.09.014

Reference: INTPLA 2249

To appear in: International Journal of Plasticity

Received Date: 16 December 2016

Revised Date: 11 September 2017

Accepted Date: 27 September 2017

Please cite this article as: Garcia, M.A., Kaliske, M., A consistent viscoelastic formulation for the
numerical analysis of steady state rolling tires, International Journal of Plasticity (2017), doi: 10.1016/
j.ijplas.2017.09.014.

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.ijplas.2017.09.014


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

A consistent viscoelastic formulation for the numerical
analysis of steady state rolling tires

Mario A. Garciaa, Michael Kaliskea,∗

aInstitute for Structural Analysis, Technische Universität Dresden, 01062 Dresden,
Germany

Abstract

The analysis of rolling rubber wheels under stationary conditions is commonly

done using an Arbitrary Lagrangian-Eulerian formulation, especially suitable

for finite element analysis under consideration of elastic or hyperelastic materi-

als. While the reference frame is neither attached to the material, nor fixed in

space, all equations can be expressed independent of time. However, this leads

to the challenging task of taking internal variables into account for inelastic ma-

terials. In this contribution, a coupled approach for the analysis of steady state

rolling bodies with inelastic properties is presented. A subsequent viscoelastic

formulation takes into account the inelastic contribution of all material points

along a streamline. Furthermore, coupling terms are obtained, which have to

be considered in the system of equations. The reliability and application of

this formulation to tire analysis is discussed and important remarks close this

presentation.
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1. Introduction

The analysis of rolling rubber wheels is of large interest in industry, especially

due to its direct application to the design and study of tires and rollers. The
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