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Table 1 Specimens and their deformation paths
Samplel Sample 2 Sample 3 Sample 4
Path Name Path Name Path Name Path Name
RD RN1 RD-ND RN2 RD-ND-RD RN3 RD-ND-RD-ND RN4
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Fig.1  Stress-strain curves of specimens during multi-path

compression
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Fig.2 Pole figures of Mg alloy sheet and deformed specimens:
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(a) original sheet, (b) RN1, (c) RN2, (d) RN3, and () RN4
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Table 2 Misorientation relationships between various
{1012} twin variants™®

Type Rotation angle/axis
(1012) -{1012} 7.49<(1210) >
(1012) - {0112} 60.09< (1010) >
(1012) -{0112} 60.49<87170>
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Fig.3 Orientation micrographs of the Mg alloy sheet and deformed specimens: (a) original sheet, (b) RN2, (c) RN3 and (d) RN4
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Fig.4 Activations of twin variants within 8 grains of RN2 specimen: (a~h): {0001} polefigures of grain 1 ~ grain 8, respectively
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Fig.5 Activations of twin variants within 8 grains of RN3 specimen: (a~h): {0001} pole figures of grain 1 ~ grain 8, respectively
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Fig.6 Activations of twin variants within 8 grains of RN4 specimen: (a~h){0001} pole figures of grain 1 ~ grain 8, respectively
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Table 3 Activations and SFs of twin variants within 8 grains of RN2 and RN4 specimens

Grain SF(RN2) Start Grain SF(RN4) Start
number i1 2 3 4 5 6 variant | number i1 2 13 4 5 6 variant
1 0.18 0.07 0.48 0.49 0.18 0.07 t3/t4 1 0.16 0.02 043 0.40 0.14 0.03 t3/t4
2 0.01 0.27 042 043 0.01 0.26 t3/t4 2 0.29 -0.05 0.32 0.28 0.26 -0.05 t3/t4
3 0.05 0.20 0.48 0.47 0.05 0.20 t3/t4 3 0.15 0.07 048 0.46 0.13 0.08 t3/t4
4 0.01 026 043 041 0.01 o0.27 t3/t4 4 0.34 0.00 040 0.40 0.34 0.00 t3/t4
5 0.10 0.15 0.49 0.49 0.10 0.15 t3/t4 5 029 -0.01 0.40 0.40 0.34 0.00 t3/t4
6 0.19 006 048 0.48 0.19 0.06 t3/t4 6 0.36 0.00 0.39 0.39 0.36 0.00 t3/t4
7 0.28 -0.02 039 036 0.26 -0.02 t3/t4 7 0.05 020 047 046 0.04 0.21 t3/t4
8 0.06 020 048 048 0.06 0.20 t3/t4 8 0.13 0.03 044 041 011 0.05 t3/t4
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Untwinning Behavior of AZ31 Mg Alloy during Multi-path Compressions

Song Guangsheng®, Chen Qianggiang®, Xu Yong?, Li Juan?, Zhang Shihong?
(1. Shenyang Aerospace University, Shenyang 110037, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The multi-path compression with sequential RD-ND-RD-ND (RD-rolling direction; ND-normal direction) was performed on the
AZ31 magnesium alloy rolled sheet, and mechanical properties during deformation were studied, the electron backscatter diffraction
(EBSD) technique was applied to track the grain orientation evolution during the above deformation, and activations of twin variants were
analyzed. The results show that the deformation mechanism of {1012} tensile twin-{1oI2} untwin-{]_oiz} tensile twin and
{1012} untwin are sequentially related to each compression during the above deformation. The yielding strength is significantly
decreased during the first untwining, but the yielding strengths are increased for both twinning and untwining during the following
deformations, and there are not obvious differences between them. The activation of untwinning follows the Schmid criterion, but there is
an obvious selective tendency for twin variant activation, and twin variants t3 or t4 are activated to start the untwinning.

Key words: AZ31 magnesium alloy; multi-paths compression; yielding strength; untwin; twin variant
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