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Abstract: At present, multiplicative plasticity models are used to model
irreversible deformations of hyperelastic materials. The underlying the-
ory assumes that the body's intermediate configuration consists of an
assembly of isolated and locally stress-free neighbourhoods after plastic
deformations, where no plastic deformation gradient exists that meets
the conditions of compatibility [1, 2]. Consequently, the deformation gra-
dient is not integrable, and the body moves from the initial configuration
to its intermediate configuration without a plastic displacement field.
Such treatment of the body is neither mathematically nor physically jus-
tified, and the related material models can hardly be considered contin-
uum-based. This paper will show that the plastic flow rule causes the in-
compatibility of the plastic deformation gradient in reality. We will try to
change the flow rule so that it meets the conditions of compatibility and
objectivity and modify the models accordingly, critically analysing the
obtained results.
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