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Table 1 Main elements content of AZ31 magnesium alloy (w%0)

Al Mn Zn Ca Ni Fe Si Mg

25~35 0.15~05 0.6~14 0.05 0.005 0005 0.1 Bal
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Fig.1 Thermal compression test sample selection (a) and experi-

mental scheme (b)
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Fig.2  Deformation distribution of compressed sample (a) and

samples after compression (b)
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Fig.3 Initial grain structure (a) and initial macroscopic texture (b) of

AZ31 magnesium alloy
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Fig.4 Grain orientation (IPF) diagrams of AZ31 magnesium alloy
with the strain rate of 1 s and strain of 0.35 at different
temperatures: (a) 200 °C, (b) 300 °C, and (c) 400 C
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Fig.5 Grain boundary diagrams and statistical graphs of grain
boundary orientation difference of AZ31 magnesium alloy
with the strain rate of 1 s and strain of 0.35 at different
temperatures: (a) 200 ‘C, (b) 300 °C, and (c) 400 ‘C
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Fig.6 KAM for local orientation difference of AZ31 magnesium alloy
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with the strain rate of 1 s* and the strain of 0.35 at different
temperatures: (a) 200 °C, (b) 300°C, and (c) 400 C
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Fig.7 Recrystallization profiles of AZ31 magnesium alloy with the
strain rate of 1 s and the strain of 0.35 at different temperatures:
(a) 200 °C, (b) 300 C,and (c) 400 C
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Fig.8 Grain orientation (IPF) diagrams of AZ31 magnesium alloy
under different deformation conditions (temperature/strain
rate/strain): (a) 200 ‘C/0.01 s%/0.35, (b) 200 °C/0.01 s/0.92,
and (c) 200 ‘C/15%0.92
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Fig.9 Grain boundary diagrams and statistical graphs of grain
boundary orientation difference of AZ31 magnesium alloy
under different deformation conditions
rate/strain): (a) 200 “C/0.01 s%/0.35, (b) 200 °C/0.01 5/0.92,

and (c) 200 ‘C/157%0.92
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Fig.10 Recrystallization profiles of AZ31 magnesium alloy under
different deformation conditions (temperature/strain rate/
strain): (a) 200 °C/0.01 s/0.35, (b) 200 °C/0.01 s/0.92, and
(c) 200 ‘C/157/0.92
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Dynamic Recrystallization Behavior of AZ31 Magnesium Alloy During
Thermal Compression

Su Hui*, Chu Zhibing*?, Xue Chun, Li Yugui', Ma Lifeng®
(1. Engineering Research Center Heavy Machinery Ministry of Education, Taiyuan University of Science and Technology, Taiyuan 030024, China)
(2. School of Mechanics and Architectural Engineering, Jinan University, Guangzhou 510632, China)

Abstract: The dynamic recrystallization behavior, grain orientation and texture formation of magnesium alloy under different deformation
conditions (temperature, strain rate and deformation degree) were studied by electron backscattering diffraction (EBSD) in the thermal
compression experiment of AZ31 magnesium alloy. The results show that the greater the deformation temperature, the more adequate the degree of
recrystallization and the more uniform the grain structure. The greater the degree of deformation or the smaller the strain rate, the greater the
degree of recrystallization. During the hot deformation of magnesium alloys, the deformation temperature is the biggest factor influencing the
dynamic recrystallization mechanism. At 300 °C, the recrystallized grains of AZ31 magnesium alloy nucleate at the original grain boundary and
sub-grain boundary. The recrystallization behavior is mainly formed by the rotation of sub-grain boundary, which shows the typical continuous
dynamic recrystallization (CDRX) characteristics. At 400 °C, the orientation of the recrystallized grains is deflected during local shear deformation,
showing the typical characteristics of rotational dynamic recrystallization (RDRX). During the thermal compression process, (1012 ) tensile twins
are generated, and the grains re-rotate the basal plane orientation to form a fiber texture with the basal plane perpendicular to the compression
direction.

Key words: hot compression; dynamic recrystallization; deformed texture; deformation temperature
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