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Optimal design of 2D cell type structure of magnesium alloys considering
mechanical characteristics induced by deformation twins

Shimizu, Ichiro
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The present work was performed to quantitatively understand the mechanical
behavior of magnesium alloys having poor ductility and rigidity, and establish a design method for
2D cellular structures to maximize the characteristics of desired functions. First, the fundamental
knowledge about the hydrostatic stress dependence of plastic deformation and forming limits, and the

effect of texture on mechanical properties of AZ31 magnesium alloy. Next, a new tensile bending
testing method using rhombus-shaped specimens was developed to evaluate the optimal shapes of 2D
unit cell structure. By utilizing this testing method and the finite element method analysis, the
design guidelines for 2D cell shapes with superior deformability and rigidity were obtained.
Furthermore, the possibility for the application of magnesium alloy 2D cells to auxetic structures
was demonstrated.
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