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Simulation of grain growth of AZ31Mg alloy during
recrystallization by phase field model

WANG Ming-tao, ZONG Ya-ping, WANG Gang

(Key Laboratory for Anisotropy and Texture of Materials, Ministry of Education,
School of Materials Science and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: A model was established to simulate the realistic spatio-temporal microstructure evolution in recrystallization
of Mg alloy using the phase field approach. The rules were proposed to decide the real physical values of all parameters
in the model. The simulated results agree well with the reported experimental measurements at 300—400 ‘C in 100 min.
However, there is an obvious deviation between the simulation and experimental results at 250 ‘C, which indicates a
variation in interface mobility activation energy of the alloy system at the temperature. The grain size fluctuation in the
microstructure was studied quantitatively. The results show that the grain size becomes more severe with increasing aging
time at the temperatures of 300—400 C. The model simulates the grain growth in real spatio-temporal scale for the first
time and the parameter values can be regarded as a database for other similar alloy systems.
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Fig.1 Free energy curves of AZ31 Mg alloy at 250, 300, 350
and 400 C: (a) By software Thermocalc; (b) By fitting Fig.1(a)
and Eq.(4)
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Table 1 Calculated parameters A4, A, A, By and B, in Eq.(4) at different temperatures

Temperature/C Al(kImol ™) Ay/(kJ-mol ™) Ay/(kImol ™) By/(kI'mol ™) B,/(kI'mol ™)
250 -19.7 22.1 5.2 2.65 51.2
300 -22.1 21.1 13.0 1.79 51.2
350 -25.0 20.6 18.3 1.79 51.2
400 -275 16.8 31.5 1.79 51.2
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Fig.2 Variation of orientation parameters and composition in
grain boundary (p is grain boundary position; » is range of grain
boundary): (a) Variation of orientation parameters at grain
boundary; (b) Variation of composition at grain boundary at

different temperatures
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Fig.3 Relationship between gradient parameters and grain

boundary energy
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Fig.4 Comparison of simulation and experimental photographs: (a) 250 C, 30 min, simulation; (b) 250 ‘C, 90 min, simulation; (c)

250 “C, 30 min, experimental; (d) 400 ‘C, 30 min, simulation; (¢) 400 C, 30 min, experimental; (f) 400 ‘C, 90 min, simulation
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Fig.5 Comparison of simulation and experimental results of

mean grain size evolution with aging time
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