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Abstract

In this contribution we present an iterative model of small-strain elastoplasticity. A novel deformation

field E is defined, our first kinematic variable, the second kinematic variable being inc E= curl(curltE),

which, as we shall prove, is directly related to Kröner’s incompatibility η.OurmethodconsistsincomputingEateachtimestepbysolvingthevirtualworkprincipleandaflowrule, withtwovariabletangenteffectivemoduli.Themodeldepartsfromthetraditionalsmall−
straindecompositionofthestrainfieldϵ= ϵe+ ϵp, which raises known intermediate configuration issues.

Despite the eventual macroscopic perspective of the model, we believe it is first illuminating to show

the mesoscopic interpretation of the various quantities involved, as they differ from the classical ones.

The reworking of the usual quantities is explained in the case of a single crystal containing one single

dislocation. The aim is to treat in a mathematically clean manner an elementary dislocation case. The

subsequent construction of our new field E will be shown.

Whereas the mesoscopic interpretation enriches it, the model’s initial purpose is to deliver macroscopic

elastoplasticity results. Through the Clausius Duhem inequality, we define the parameter θ, whichwillbethesoleparameterusedtodescribethevariationsofthetwotangentmoduli.Combiningthevirtualworkprincipleandaprincipleofmaximaldissipationparametrizedbythis”incompatibilityparameter”θ, wederiveadoubleminimizationequationinthevariables(E, θ, )whichcanbesolvedbyalternateminimizations

Themodelisthereforeaniterativeone.Wevalidateditondifferentnumericalbenchmarks.F irst, asimpleloading−
unloadingcyclehasbeenperformedinthecaseofperfectplasticity.Thetheoryisappropriateforanincrementalsetting, sothatincrementalcalculationshavealsobeenachieved, byaddinghardeninginthemodel.
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