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Effect of extrusion and annealing technology on microstructure and
texture of AZ31 magnesium alloy
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Abstract: The effect of extrusion ratio, temperature and electric field annealing on microstructure and texture of AZ31
magnesium alloy were investigated. The results show that the dynamic recrystallization is completed when the extrusion
ratio reaches 16. When the extrusion ratio is 25, the microstructure of fine and even grains with average dimension of
7.3 pm can be obtained. With increasing extrusion ratio, the deformation textures represented by {OITO} surface
texture decrease, while the recrystallization textures of {0221} and {1231} increase. With increasing extrusion
temperature, high temperature extrusion helps to diffuse alloy elements and produces dynamic recrystallization, which
stops a discontinuous precipitation of Mg;;Al,, and MnA1 from being separated out. The microstructure tends to become
even. The main texture components have changed from {OITO} surface texture to {0661} ore. For AZ31 magnesium
alloy, its annealing in electric field delays the process of recrystallization. As a result, it refrains the recrystallized grains
from growing and increases the diffusion of annealing texture.
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Fig.1 Microstructures of AZ31 extruded at different extrusion ratios: (a) /=2.37; (b) /=4.94; (¢) A=16; (d) =25
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Fig.2 TEM micrograph(a) and diffraction patterns of grains A(b), B(c) and C(d) for 4100 mm extruded sample



ERVES KR

M, 25 FFHALE K T 20 AZ31 o a2 MLk 15 m 437

100 nm *

B3 #HIELH 2.37 FEAT TEM

Fig.3 TEM micrographs of extruded sample at 1=2.37: (a) Deformation bands; (b) Low angle grain boundary; (c) Sub-grains and

diffraction patterns
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Fig.4 Effect of extrusion temperature on microstructures of AZ31: (a) 162 C; (b) 258 C; (c) 320 'C
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Fig.6  Microstructures of AZ31 after annealed with or
without electric field: (a) 300 ‘C, 1 h, without electric field; (b)

300 °C, 1 h, with electric field
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Fig.9 ODF figures of AZ31 Mg alloy after annealing with or without electric field at different temperatures: (=0, ¢ =
0°~360°, p=0°~180°): (a) 300 °C, 1 h, without electric field; (b) 300 C, 1 h, with electric field (E=8 kV/cm); (c) 400 C, 1 h,
without electric field; (d) 400 ‘C, 1 h, with electric field (E=8 kV/cm)
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