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Development of a crystal plasticity model incorporating slip and twin and the
prediction of formability of magnesium alloy sheet

Yoshida, Kengo
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The present study is aimed to make clear the reason for the extremely low
formability of magnesium alloy sheets when they are subjected to the biaxial-stretching mode. We
developed a crystal plasticity model which takes into account the contraction and double twins and
also account damage evolution. The model was implemented into FE code and specimens subjected to the

plane-strain and equi-biaxial stretching were analyzed. Contraction and double twins were generated

in earlier stages for these modes than the uniaxial tension, and it makes the formability lower.
Crystallographic orientation of specimens was observed via EBSD. The tension twin activated the
most, and the contraction and double twins were generated a few. Within the present experimental

data, it is not clear whether the contraction twin is the source of the extremely lower formability
or not.
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Fig. 1 A twin region is modeled as a thin plate
embedded in a parent.
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Table 1 Material parameters for slip and twin
systems (MPa)

T(()a) T;a) h[(]a )
Basal 20 40 20
Prismatic 85 198 240
Pyramidal-2 150 253 350
Contraction 250 - 0
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Fig. 3 Distributions of maximum value of
principal logarithmic strain and volume fraction
of twin.
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Fig. 4 Inverse pole figure map of a specimen
fractured under the plane-strain tension

Table2 Number of observed twins

Tension | Contract | Double
twin ion twin twin
Equi-biaxial 8.5 2 7
Plane-strain 21 0.5 4.5
Uniaxial 64 1 14
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