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Fig.1 SEM microstructures of experimental alloys at different annealing temperatures: (a) 300 C x1 h, (b) 350 ‘C =1 h, and
(c) 400 ‘C =1 h; SEM image of region A marked in Fig.1b (d) and EDS result of point B marked in Fig.1d (e)
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Fig.2 TEM images of precipitates in the alloy annealed at 350 C for 1 h: (a) precipitated particles; (b) HAADF of region A marked in

Fig.2a; (c) FFT of interface particle and matrix marked in Fig.2b; EDS element mappings of Mg (d) and Al (e)
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Fig.3 Orientation image maps (a~c), {0001} pole figures (al~c1) and local misorientation angle (a2~c2) of experimental alloys annealed
at 300 C (a, al, a2), 350 C (b, b1, b2), and 400 C (c, cl,c2) for1h
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Fig.4 Inverse pole figures of the experimental alloys annealed at 300 ‘C (a), 350 ‘C (b), and 400 C (c) for1 h
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Fig.5 ODF screenshots of the experimental alloys at ¢,=0<and ¢,=30< (a) 300 ‘Cx1 h, (b) 350 Cxl h, (c) 400 ‘Cx1 h; ideal ODF
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Static Precipitation, Recrystallization and Texture Evolution of Mg-8.07Al-0.53Zn-1.36Nd
Rolled Magnesium Alloy During Annealing

Cui Xiaoming', Wang Zhengguang®, Yu Zhilei ?, Liu Fei’, Du Zhaoxin', Liu Yonghong®, Bai Pucun®
(1. School of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, China)
(2. Inner Mongolia North Heavy Industries Group Corp., Ltd, Baotou 014033, China)

Abstract: The microstructure and texture of Mg-8.07Al-0.53Zn-1.36Nd magnesium alloy at different annealing temperatures were
characterized by SEM, EBSD, EDS and TEM. The results show that the annealed alloy is mainly composed of a-Mg matrix, f-Mgi7Al12
precipitates and Nd-containing compounds. There are bimodal grain structure of f-Mgi7Al1, precipitates zones and free zone in the alloy
after annealing below 400 <C. A large number of nanoscale granular f-Mg;;Als, precipitates mainly along the deformation zone and twin
interface are precipitated first, and then the static recrystallization of a-Mg matrix forms. With the increasing of annealing temperature, the
amount of p-Mgi7Al;, decreases, and the size and amount of rare earth phases do not change significantly. The static recrystallization
occurs preferentially in the precipitates-free zones of f-Mgi7Al, precipitates in bimodal grain structure, which indicates that the
precipitation particles can delay the static recrystallization. The f-Mgi7Al1; precipitates in the alloy after annealing at 400 <C are dissolved
and the amount is reduced significantly. The magnesium matrix recrystallizes completely and the recrystallized grains grow up
significantly. EBSD results show that the texture of the experimental alloy after annealing is mainly based on the weakened basal texture,
accompanied by part of the non-basal texture. In the alloy after annealing below 400 <C, a large number of f-Mgi7Al;, precipitates play an
important role in weakening basal texture. With the increasing of annealing temperature, the dislocation density in the alloy decreases, and
the main texture components change from {0001} <0110 > deformation texture to {0001} < 1210> recrystallization texture.

Key words: Mg-Al-Zn-Nd alloy; heat treatment; static precipitation; recrystallization; texture
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