
FIRST-ORDER SYSTEM APPROACHES TO

HYPERELASTIC DEFORMATION MODELS

Gerhard Starke
University of Duisburg-Essen, 45141 Essen, Germany

e-mail: gerhard.starke@uni-due.de

Joint work with Benjamin Müller

Abstract

Different first-order system approaches for hyperelastic deformation models are stud-
ied using, in addition to the displacement field, quantities like the Piola-Kirchhoff
stress tensor, the deformation gradient, as well as its cofactor and determinant, as
process variables. We comment on the advantages and disadvantages of these meth-
ods in comparison with more standard techniques and discuss their implementation
using suitable vertex-, face-, edge- or element-based finite element spaces. Of partic-
ular interest is the investigation of robustness for incompressible materials. Finally,
numerical comparisons with standard approaches for some illustrative test examples
will be presented.




