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Texture and anisotropy in magnesium alloys
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(School of M aterials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: The characteristics and components of textures in magnesium alloys were presented. The mechanism of
the formation and evolution of textures during plastic deformation such as extrusion, rolling, equal channel angle ex-
trusion processes and annealing were reviewed, followed by the analysis of the effects of textures on mechanical
properties of magnesium alloys. The influences of main factors such as alloy elements, deformation temperature,
strain, strain rate and grain size on texture and anisotropy of magnesium alloys were discussed. The results show

that textures affect mechanical properties of magnesium alloys mainly by altering the Schmid factors of all slips, es-

pecially basal slip systems and inducing texture strengthening and softening.
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(0002) pole figures of rolled AZ61 magnesium alloy'”
(a) =10 mm; (b) 4 mm; (¢) —1 mm
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Fig.3 (0002)(a) and ( 1150) (b) pole figures of cold rolled AZ31 magnesium alloy'”’
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Fig. 4 (1010) and (0002) pole figures of unECAPed and ECAPed AZ61 magnesium alloys'"”
(a) —unECAPed; (b) —1 pass; (c¢) —2 passes; (d) —3 passes; (e) —4 passes; (f) —8 passes
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Fig. 5 Pole figures of as-extruded AZ61 magnesium alloy
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( Extrusion direction (ED) is aligned with vertical axis and

transverse direction (TD) is parallel to horizontal axis)
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Fig. 6 Pole figures of AZ61 magnesium alloys annealed under different conditions'”
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(ED is aligned with vertical axis and TD is parallel to horizontal axis)
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Table 1 Deformation mode and
range of relative CRSS'*

Deformation mode Slip plane and direction  Relative CRSS

Basal(b) {0001} (2110) 1
Prismatic( pr) {0110} 2110) 1-5
Pyramidal( py1) {0111} 2110) 1-5
Pyramidal( py2) (1212} €1213) 1-7
Twinning( tw) {0112} €0111) 0.5-7
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Fig. 7 Simulated (0002) pole figures of cold rolled AZ31 magnesium alloy sheets under

different combinations of deformation mode

[23]

(a) —Combination A, Max. intensity= 8.85; (b) —Combination B, Max. intensity= 8. 53;
(¢) —Combination C, Max. intensity= 27.07; (d) —Combination D, Max. intensity= 8. 91;
(e) —Combination E, Max. intensity= 10.24; (f) —Combination CE, Max. intensity= 13.43

F2 BRI A S XA I A 8558
Table 2 Combinations of deformation
mode and relative CRSS!*!

Designation ¢ Omnll)(i:;ition Rglf?tsi; ¢
A b+ pyl+ py2 1.0-1.073.0
B b+ pyl+ tw 1.0-1.073.0
C b+ py2+ tw 1.0-3.070.5
D b+ tr+ tw 1.0-1.5-3.0
E b+ pr+ py2 1.071.073.0
CE b+ pr+ py2+ tw 1.072.473.072.0
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Table 3  Grain size and mechanical properties of

AZ61 magnesium alloy ECAPed by different passes ™

ECAP  Grain size/ Yield stress/ O ™2 piooation
tensile
PHES Hm MPa strength/ M Pa %
0 2.4 215 322 3
1 15.8 193 302 34
2 12.5 202 317 39
3 1.2 208 329 35
4 10.6 191 317 )
8 8.4 154 310 55
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Inverse pole figures of
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Table 4 Textures and Schmid factor values of AZ61 magnesium alloy ECAPed by different passes

[28]

Schmid factor

ECAP pass T exture components
Basal Prismatic
0 ED I [1010] 0,0, 0 0, 0.43, 0.43
1 ED I [ 1010] 0, 0-0.15, 0=0.15 0, 0.43, 0.43
) (1014)[ 2201] 0, 0.33, 0.33 0, 0.36, 0.36
= = == 0, 0.33, 0.33 0, 0.36, 0.36
3 (012)[ 22011+ (1011)[ 1210] 5 0. 0 5 0,48, 0,43
- - - - 0, 0.33, 0.33 0, 0.36, 0.36
4 (1012)[ 2201] + (1012)[ 0221] 0, 0.33, 0.33 0. 0.36, 0.36
= = e 0, 0.44, 0.44 0, 0.23, 0.23
8 (1011)[0111]+ (1012)[ 1210] 6 6.6 5, .4 0, 8
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