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Table 1 Model parameters for phase-field simulation of AZ31B magnesium alloy'* ¢!

@ 1/GPa b/m Ou/(KI-mol ™) O,/ (kJ-mol ™)
0.5 17.0 3.2x1071° 158.7 156.2
Yo/(Im?) D,/(m*s™") q /(T K R/(J-mol K ™)

0.55 3.2x10°% 0.634 1.38x10° "2 8.314

&2 AZ3IB B3 A5 EWMEBELTNBLS K

Table 2 Initialization parameters for phase-field simulation of AZ31B magnesium alloy™!

Wy/um Ae Eend N, 7/C &/s™!

g

1.0 0.001 1.0 9 250—-400 0.01-1.00

®3 HARMERNDZERESH

Table 3 Constitutive parameters used for phase-field simulations*>"

7/°C &fs™! o, /MPa o /MPa Q Eeri

250 1.00 187 130 26.35 0.320
300 0.01 87 59 42.31 0.093
300 0.10 117 75 31.97 0.112
300 1.00 155 77 28.07 0.180
350 1.00 116 65 30.44 0.110
400 1.00 86 61 39.65 0.200
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Fig. 3 Microstructure (1) evolution of AZ31B magnesium alloy polycrystal under dynamic loading
at a temperature of 300 °C and different strain rates
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Fig. 4 Microstructure (1) evolution of AZ31B magnesium alloy polycrystal under dynamic loading
at a strain rate of 1.00 s™' and different temperatures
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Fig. 5 Recrystallization volume fraction of dynamic recrystallization versus (a) temperature and (b) strain rate,
and the evolution of average grain size with strain versus (c) temperature and (d) strain rate
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Fig. 6 Phase diagram of the average grain size of dynamic recrystallization with respect to the nucleation rate () versus the grain
boundary migration rate M,,,, where real values are used for both the nucleation rate and the grain boundary migration rate
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Insight into Dynamic Recrystallization of AZ31B Magnesium Alloys
by Phase-Field Simulations

XU Ke'**, SHENG Jie?, LIU Yu®, HUANG Houbing’, SHI Xiaoming*, SONG Haifeng’

(1. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. Advanced Research Institute of Multidisciplinary Sciences, Beijing Institute of Technology, Beijing 100081, China;
3. Laboratory of Computational Physics, Institute of Applied Physics and Computational Mathematics, Beijing 100094, China;
4. School of Mathematics and Physics, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Magnesium is widely used for materials science, aerospace, and military equipment. It is found
that the mechanical property of magnesium under deformation loading is closely related to discontinuous
dynamic recrystallization. In this work, we construct a dynamic recrystallization phenomenological model of
magnesium alloy via phase-field methods. We choose AZ31B magnesium alloy as the research object and
simulate grains and grain boundaries evolutions during dynamic recrystallization under 0.01-1.00 s™' and
250400 °C. Iterative solving methods of stress-strain curves and recrystallization evolutions are improved
by introducing plastic deformation energy to phase-field model. The simulation results show the volume
fraction of recrystallization grains and the average grain size of samples increase with the rise of temperature
and decrease of strain rates.

Keywords: phase-field simulations; magnesium alloy; dynamic recrystallization; mechanical response
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