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2 DESCRIPTION OF FRAMEWORKS

In this section, the modeling frameworks are presented in terms of their assumed
kinematics and thermodynamics. The common parts are presented in Subsections 2.1
and 2.2, followed by a description of how the frameworks differ in Subsections 2.3 and
2.4. Three specific models are defined in Subsections 2.5 and 2.6, which are compared
in the numerical examples in Section 3. For the clarity of the presentation, only linear
kinematic hardening is considered in the current section. In Section 4 we investigate
nonlinear kinematic hardening, e.g. of Armstrong-Frederick type.
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Figure 1: Configurations and deformation gradients

2.1 Kinematics and notations

Figure 1 shows the different configurations used in both [4] and [5]. Dettmer and
Reese [4] introduce the inelastic plastic deformation gradient Fkp connecting the fictitious

kinematic configuration ¯̄Ω to the initial configuration Ω. This connection is not introduced
in Wallin et al. [5], but otherwise the same configurations and remaining deformation
gradients are present in both frameworks.

Tensors on the current configuration ω are denoted with lower case letters and no bars,
e.g. b. Tensors on the intermediate Ω̄ and kinematic ¯̄Ω configurations are denoted by one
bar, e.g. C̄e, and two bars, e.g. ¯̄Cke, respectively. The following decompositions of the
deformation gradients and definitions of the deformation tensors will be used:

F = FeFp C̄e = F t
eFe ce = F−te F
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The velocity gradients on the intermediate and kinematic configurations are defined as

L̄p = ḞpF
−1
p (2)

L̄ke = ḞkeF
−1
ke (3)

¯̄Lkp = ḞkpF
−1
kp (4)
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