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Microtexture evolution of
AZ31 magnesium alloy profile during warm bending process
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Abstract: The microstructure and microtexture evolution at the outside of the cross-section of AZ31 magnesium alloy
profile before and after warm bending were investigated by using optical microscope, X-rays diffractometer and electron
back scattering diffraction (EBSD) analysis system. The results indicate that the microtexture of the profile before
bending is line texture with (1010) parallel to the extrusion direction. The intensity of line texture of the profile after
bending is reduced. During the warm bending process, the amount on the extension twins decrease from 5.39% to 2.22%.
Whereas, the amount of the compression twins increases from 0.141% to 0.222%. Under condition of the stress
concentration caused by lots of extension twins and the effect of temperature, the non-basal slip systems are activated
which coordinate the deformation of the c-axis. As a result, the plastic property of profile is improved.
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Table 1 Chemical composition of extruded AZ31 magnesium
alloy (mass fraction, %)

Al Zn Mn Si
3.0755 0.798 9 03615 0.0113
Cu Ni Fe Mg
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Fig.2 Microstructures of zones at outside cross-section of
AZ31 magnesium alloy profile: (a) Before bending; (b) After
bending
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Fig.3 XRD patterns of zones at outside of cross-section of AZ31 profile: (a) Before bending; (b) After bending

D {1010}

{0001} D

{0001} ID {1070}

(b) (b

B4 AZ31 B A MU AR

(1071}

Max: 3.39
Min: 0.01

{1011}

Level

-

Max: 6.67
Min: 0.02

(b

Fig.4 Pole figures of zone at outside of cross-section of AZ31 profile: (a) {0001} pole figure before bending; (a’) {1010} pole
figure before bending; (a”) {1011} pole figure before bending; (b) {0001} pole figure after bending; (b") {1010} pole figure after

bending; (b”) {1011} pole figure after bending
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Fig.5 Inverse pole figures of zones at outside cross-section of AZ31 profile: (a) Normal direction, before bending; (a") Transverse

direction, before bending; (a”) Extrusion direction, before bending; (b) Normal direction, after bending; (b") Transverse direction,

after bending; (b") Extrusion direction, after bending
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Fig.6 Distribution of misorientation angle and rotation axis: (a) Before bending; (b) After bending
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Table 2 Distribution of extension twins and compression

twins at boundary

) Distribution/%
Twins
Before bending After bending
Extension twins 5.39 2.22
Compression twins 0.141 0.222
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Fig.7 Twins distribution of zones at outside of cross-section of AZ31 profile before bending: (a) Extension twins; (b) Compression

twins
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Fig.8 Twins distribution of zones at outside of cross-section of AZ31 profile after bending: (a) Extension twins; (b) Compression

twins
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