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Texture and texture optimization of wrought Mg alloy
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Shanghai 200240, China;
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Abstract: The texture and texture evolution of wrought Mg alloy were investigated. The dislocation slip on (0001) plane
and the {1012} tension twinning are the main deformation modes and resulted in the typical basal textures in Mg
extrusion and sheet. The texture can be altered by changing deformation method, and the rare earth addition is another
important way to weaken and randomize the texture of wrought Mg alloy, such as Nd, Ce and Y addition. The wrought
alloy with random texture displays good strength and ductility, especially good tension-compression yield symmetry. The
mechanism for texture randomization or weakening was also addressed. The rare earth (RE) addition may alert the bond
energy between Mg atom with RE atom, improve the possibility of non-basal slip, but inhibit the basal slip and the
{1012} twinning, and the texture is weakened.
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Fig.1 Schematic diagram of {1012}¢1011) tensile twin system in magnesium: (a) 86.3° reorientation of twin grain relative to

parent grain™; (b) Applied loading direction respecting c-axis!"”
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Fig.2 IPF maps of pure Mg by compression to different deformation rates by electron back scan diffraction): (a) Before
deformation; (b) 3.3%; (c)10%; (f) 20% (Available online)
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Fig.3 Pole figures of pure Mg by compression to different deformation rates: (a) Before deformation; (b) 10%; (c) 20% (Available

online)
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Fig.4 Schematic diagram of orientation of grains after

extrusion of Mg alloy
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Fig.5 (0001) pole figure of AZ31 extrusion rod(a)!'¥ and
AZ61 extrusion sheet(b)!"”!

s T 2R S35 I 5 1 230 A7 B 2 18 5
Wi, PARK Z5USIFSY AZ31 &G AE A AL M 48 T
FETH R G HIZ, AR TR B i B ¥ 2 e 3R I
ARG 2. AZ31 4300 CHLJF L 250 C
PR G 22 SR T i o B TR R, 22U .
AR B R 45 s i R (1 5 M R A, R 45 < 44
AAFAE W W25, SHAHZAD F1 WAGNER! 5%
RIL, AZ8O GraxBrRidfEr, B T4 4 mgt
P W IS, B LU/ 4 A R X IV R 5 4 22 21
LA A

2) BEA LY

B AR LR R R 00001 T4 T T 4L
(RIS B B 6 JT o ke Lk R P AR 30 i
R s [RIRE, ZEALHIE AR e S AR 2R
o Bt LA R it AR A6 B 7 s R [ i
WELHIE AZ61 B (000 1) Rk & . FEFLHIIKEL
AN T S AT (AL R S S I SR N E AT A S2E S
[k TD J5 mfwds, 4ELEIE s, FLARJEEE
BRI, JEMZG R, K2 H R PAT
THERT- 1M

6 BRr AL IRRR SR SRR R 7

Fig.6 Schematic diagram of orientation of grains after rolling

of Mg alloy
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Fig.7  (0002) pole figure of AZ61 Mg alloy after different rollings!': (a) 10 mm thick; (b) 4 mm thick; (c) 1 mm thick

Boundaries: Axis angle

Plane normal Direction Angle Tolerance Phase Fraction
w1210 1210 86° 5° Magnesium 0.029
w1210 1210 56° 5°  Magnesium 0.001
= 1210 1210 38° 5° Magnesium 0.010

B8 400 CHLHEI AZ31 B AL )

Fig.8 Microstructures of AZ31 Mg alloy sheet after rolled 1 pass with reduction of 50% at 400 C: (a) IPF map and lattice
orientation of parent and twins; (b) Grain shape map with defined twin boundaries, extension twin boundaries (86°(1210) +5°) are
outlined in red, contraction twin boundaries (56°(1210) £5°) outlined in green and double twin boundaries (38°(1210) +5°) outlined

in blue"” (Available online)
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Fig.9 Schematic diagram of orientation of grains after ECAE of Mg alloys™
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Fig.10 {0002} pole figures of unECAPed and ECAPed Mg alloys after different passes™: (a) O-pass; (b) 1-pass; (c) 2-pass; (d)
3-pass; (e) 4-pass; (f) 8-pass
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Fig.12 Strain—stress curves of single crystalline magnesium
[24]
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