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Twinning characteristic of AZ31 magnesium alloy during
dynamic plastic deformation
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Abstract: Both variant type and structure characteristic of {1012} twinning in the as-rolled AZ31 magnesium alloy
subjected to dynamic plastic deformation at room temperature along the rolling direction were investigated. The results
show that at the stage of twinning-dominated deformation (¢<8%), mostly a {I012} twin variant or a twin variant pair
is activated in the grain of AZ31 magnesium alloy, leading to a parallel twin lamellar structure. The lamellar thickness
decreases significantly from 5.55 pum to 2.49 um with increasing the strain. Meanwhile, different {1012} variant pairs
also generate in some grains, and the number of these grains increases with increasing the plastic strain. When the plastic
strain is greater than 8%, the volume fraction of twins almost saturates and dislocation slips dominate the later
deformation.
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Fig. 1 Microstructural characteristics of as-rolled AZ31 alloy sheet (RD and TD represent rolling direction and transverse direction,
respectively): (a) EBSD micrograph; (b) (0001) and (1010) pole figure
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Fig.3 EBSD images of AZ31 samples with different strains: (a) e=2.1%; (b) e=4.3%; (c) £=6.5%; (d) e=8.3%
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Fig. 4 (0001) pole figures of AZ31 samples with different strains: (a) e=2.1%; (b) e=4.3%; (c) £=6.5%; (d) e=8.3%
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Fig. 5 Misorientation angle distribution maps of AZ31 samples with different strains (Peaks at 86° and 60° indicate {1012} twins

and 60° (10T0) relationship, and LAB indicates low angle boundaries with misorientation angle less than 5°): (a) e=2.1%; (b)
e=4.3%; (c) €=6.5%; (d) e=8.3%
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Fig. 6 Microstructure(a) of DPD sample with ¢&=4.3% and sketch maps of grains A(b) and B(c) and crystallographic orientations of

grains A(b) and B(c"), respectively (M represents grain matrix. T, T, and T, represent activated {1012} twin variants; red lines
indicating {1012} twin boundaries)
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Table 1 Statistical results of number of twinned grains

Grain number

&l% All Twinned Grains generating
grain grain different variant
1.0 161 154 33
2.1 210 206 67
43 168 165 65
6.5 159 152 71
8.3 226 226 128
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