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Abstract

Performing mechanical testing on a severely processed material imposes, in most situations, a strain path change to
the material. Subgrain microstructural effects and their interactions with texture and grain morphology play
dominant roles in the mechanical behavior after a strain path change. Strain path changes will therefore pose a
demanding test for constitutive laws. We are currently developing fcc crystal hardening laws applicable under strain
path changes. The formulation makes use of criteria to indicate when an individual grain undergoes a strain path
change. If satisfied the critical resolved shear stresses are adjusted by additional stresses which represent the
temporary but important changes in the hardening after a strain path change. When implemented into a polycrystal
model, the resulting constitutive model can account for both texture and microstructural evolution in pre-straining
and re-loading. The predictions for polycrystal behavior reproduce well the measured responses in pure reversal and
equal channel angular extrusion (ECAE) reload experiments found in the literature. We also show that the model
forecasts significant tension-compression asymmetry after ECAE.
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