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Evolution of texture and yielding behavior induced by
{1012} twinning of magnesium alloy

KUANG Xin-liang, LIU Tian-mo, HE Jie-jun

(College of Materials Science and Engineering, Chongqing University, Chongqging 400030, China)

Abstract: The effects of compressive pre-deformation on subsequent tension along extrusion direction (ED) and
compression perpendicular to ED were investigated in an extruded AZ31 Mg alloy. The results show that the subsequent
tensile yield stress decreases to about 120 MPa irrespective of the prestrain from 1% to 9%. The tensile yield stresses of
about 120 MPa for the samples subjected to pre-compression are nearly equal to that of compression along ED (about 122
MPa) for the sample without any prestrain. However, the pre-compression along ED leads to an obvious increase in the
yield stress for subsequent compression perpendicular to ED. Different prestrains exhibit similar effects on the yielding
behavior during subsequent compression perpendicular to ED. Because of the difference in the highest Schmid factors for
{1012} twinning, the samples exhibit different yielding behaviors under different strain paths. The critical resolved
shear stress (CRSS) decreases with the increase of the highest Schmid factor for {1012} twinning.
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Fig. 1 Schematic diagram of tensile sample in form of sheet

(Unit: mm)
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Fig. 3 Stress—strain curves of as-extruded AZ31 alloy samples: (a) Typical compressive and tensile stress-strain curves, loaded
parallelly to extrusion direction; (b) Compressive stress-strain curves, loaded parallelly and perpendicularly to extrusion direction

respectively
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Fig. 4 Microstructures of as-extruded AZ31 alloy samples deformed to different pre-strains along ED: (a) 0%; (b) About 5%;
(¢) 9%; (d) Failure
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Table 1 Tensile and compressive yield stresses of samples

subjected to different prestrains

Loading ) Prestrain along Yield
Loading mode
direction ED/% stress/MPa
Compression 0 About 122
0 About 190
//ED
Tensile 5 About 105
9 About 120
0 About 85
1ED Compression 5 About 156
9 About 156
l Compression to failure
. | N N
I Compression to about 9%
J l Compression to about 5%
| TR
=
|§ § 1 As-extruded
~
[ A J‘ A
20 30 40 50 60 70 80

20/(°)
5 FriA AZ31 G AR 1) XRD 1%
Fig. 5 XRD patterns of cross-section plane of extruded

AZ31samples after compressive deformation to different strains

400

300F

200

Stress/MPa

=—Compressive | ED

*—5% compressive // ED then

100+ compressie | ED

4—9% compressive //ED then
compressie | ED

1 1

0 5 10 5 20 25
Strain/%

6 RPZEMPAEHILA AZ31 ek EH T ED
7 T S 245 N =8 e

Fig. 6 Compressive stress—strain curves of as-extruded AZ31

alloy samples after different pre-strains loaded perpendicular to

extrusion direction
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Fig. 7  Stress—strain curves of samples after different

compressive prestrains along ED direction
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Fig. 8 Stress—strain curves of samples under different loading

modes
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