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Table 1 Specimens and their deformation ways
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Fig. 1 Stress—strain curves of specimens during multi-path

compression
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Fig. 3 Pole figures of deformed specimens: (a) RT1; (b) RT2; (c) RT3; (d) RT4
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Fig. 4 Schematic diagrams of grain orientation variation of specimen during deformation
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Table 2 Extension twin variants and their orientations of magnesium alloy

Twin variant 11 2

4 15 16

Orientation (1012)[1011] (1102)[1101]

(0112)[0T111]

(0112)[0111] (1012)[1011] (1702)[1101]
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Table 3 Rotation angles and axes of different {1072} twin

variant interactions

Type Rotation angle/(°) Rotation axis
(1012)— {1012} 7.4 (1210)
(1012)— {0112} 60.0 (1010)
(1012)— {0112} 60.4 (8170)
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Fig. 5 Orientation micrographs of deformed specimens: (a) RT2; (b) RT3; (c) RT4
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Table 4 SFs of extension twin variants and their activations

in six grains of RT2 specimen

Grain Schmid factor
Activation
No. 11 2 3 t4 5 16
1 046 022 0.03 0.03 045 021 t1/ts
2 042 024 0.00 000 040 022 t1/t5
3 040 027 -0.01 -0.01 0.37 0.25 t1/t5
4 032 0.11 -0.03 -0.02 037 0.14 t1/ts
5 038 021 -0.02 —0.03 0.34 0.18 t1/ts
6 035 035 -0.02 -0.02 0.33 0.33 t1/t5
3 g

1) e84 4 RD>TD—RD—TD #1738 % 1% = 4 ik
FErr, XN (1012} P — 1012} - {1012} K
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Twinning mechanism and mechanical property of
AZ31 magnesium alloy during multi-paths compressions

SONG Guang-sheng', CHEN Qiang-qiang', XU Yong”, ZHANG Shi-hong?

(1. College of Materials Science and Engineering, Shenyang Aerospace University, Shenyang 110036, China;
2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The multi-path compression with sequential RD—TD—RD—TD deformation direction was performed on the
AZ31 magnesium alloy rolled sheet, and the mechanical property of the previous deformation was studied, the electron
backscatter diffractometry (EBSD) was applied to observe the grain orientation evolution during the above deformation,
and the activations of twin variants were analyzed. The results show that the deformation mechanism of {1012}
extension twin, {1012}—{1012} secondary twin, {1012} detwin and {1012} extension twin are sequentially related
to each compression during the above deformation. The activity stress for twinning nucleation during the subsequent
deformation is raised by the pre-straining generated from the first compression, which increases the yielding strength
significantly during the subsequent deformation. The activation of {1012} —{1012} secondary twin follows the Schmid
criterion, and there is an obvious selective tendency for twin variant activation, twin variant ¢1 or 5 are activated to start
the {1012}-{1012} secondary twin.

Key words: AZ31 magnesium alloy; multi-path compression; yielding strength; secondary twin; twin variant
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