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Hot compression behavior of AZ91 alloy(III)
——Recrystallization Kinetics based on
cellular automata simulation
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Abstract: The kinetics of dynamic recrystallization (DRX) during the hot compression process of AZ91 magnesium alloy
was investigated based on the cellular automata simulation. The simulation results indicate that the fraction of DRX
increases with strain increase and the velocity of DRX increases with process temperature increase. The relationship
between the average grain size in the final microstructure and Zener-Hollomom parameter follows an inverse power law
with the exponent of —0.05. During a compression process, the average size of total grains decreases rapidly in an initial
stage, and then slowly to a steady value; the average size of initial grains decreases linearly to zero; the average size of
recrystallized grains increases to a peak value and then decreases slowly to a steady value. Multi-cycle recrystallizaiton
occurs concurrently in the matrix, resulting in a single peak on each flow curve.
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Fig.1 Typical kinetics curves of AZ91 alloy during hot

compression process obtained from simulation
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Fig.2 Influences of deformation temperature on percent of
DRX (Strain and strain rate are 0.2 and 1.0 s’ respectively):

(a) 400 C; (b) 350 C;(c) 300 C; (d)250 C
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Fig.3 Variations of average grain size of AZ91 during hot

compression
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Fig.4 Relationship between average grain size and

deformation conditions during hot compression
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Fig.5 Dependence of average grain size and fraction of DRX

on strain based on simulation
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Fig.6 Relationships between fraction of DRX and flow stress
obtained from simulation at 400 C and 1.0 s '(N-th REX

represents n-th cycle of recrystallization during deformation)
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