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Abstract: The objective of the present study was to characterize the fracture limits of two magnesium
sheet alloys, AZ31 and ZE10, using classical and Mohr-Coulomb-type ductile fracture criteria and to
evaluate these criteria for different loading conditions in the framework of finite element (FE) simulations.
A recently proposed two-yield surface plasticity model, which separates the strain contributions of
dislocation glide and mechanical twinning on the (10-12) plane, was adopted to describe the strength
differential effect and anisotropic hardening behaviors of the magnesium alloys. The deformation and
fracture behaviors of the materials were measured in uniaxial tension, U-notched tension, and shear, thus
encompassing a wide range of stress states. The fracture criteria parameters were optimized using an
experiment-simulation hybrid approach. The suggested deformation and fracture models were applied to
the analysis of thin square tubes under two loading conditions, namely, axial tube compression and three-
point bending. The simulation results were compared with those of the respective structure tests. The two-
yield-surface model was found to be able to successfully reproduce the punch load-displacement
responses in both cases, revealing its superior performance relative to the von Mises model. In the case of
failure prediction, both the classical and Mohr-Coulomb-type fracture criteria resulted in similar
predictions for tube compression. However, the failure prediction for three-point bending was found to be
highly dependent on the fracture criteria, among which the MMC criterion provided the most realistic
prediction. The prediction results were further analyzed by investigating the stress history and damage

evolution in the critical regions of the specimens during tube compression and three-point bending.
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