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Hot compression behavior of AZ91 alloy(1I)
——Cellular automata simulation

LIU Liu-fa', DING Han-lin', KAMADO S?, DING Wen-jiang', KOJIMA Y *

(1. National Engineering Research Center of Light Alloy Net Forming,
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Abstract: The cellular automata (CA) model with dynamic recrystallization (DRX) is proposed and used to investigate
the flow behavior and microstructure evolution during hot compression of AZ91 alloy. In the simulation, the effects of the
second phase particles on the accumulation of dislocation density and resistance of the migration of grain boundaries
have been taken into account by the introduction of the physical parameters. Comparisons of flow curves, microstructure
evolution, distribution of average grain size and number of grain side in final microstructure show that the simulated

results agree very well with the experimental ones, suggesting that the present CA model is feasible to study the DRX

process of AZ91 alloy.
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Table 1 Experimental parameters of AZ91 alloy used for

simulation
TJK b/m W Dot/
(N'm ™) (m™s )
758 321107 1.7x10"°  50x107"?
Qact/ Qb/ V/
(kJ-mol ™) (kJ-mol ™) (m?
135 92 0.34
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Fig.1 Flow stress—strain curves obtained from Gleeble experiments and CA simulations(Investigated strain rates range from 0.05

s ' to 1.0 s™' and temperatures range from 250 C to 400 ‘C)
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Fig.2 Comparisons of peak stresses and peak strains between experimental and simulated results under different deformation

conditions
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Fig.3 Microstructure evolutions of AZ91 alloy compressed at 400 ‘C and 1.0 s™' to different strains (The microstructures are

obtained from CA simulations.): (a) 0.1; (b) 0.2; (¢) 0.4; (d) 0.7
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Fig.4 Compressed microstructures obtained from CA simulation at different strain rates (The observed samples are compressed to

strain of 0.7 at 400 °C.): (a) 1.0s; (b) 0.5s % (¢) 0.1 s '; (d) 0.05 s~
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Fig.5 Distributions of grain size in deformed microstructures at strain of 0.7 according to CA simulations (The average grain sizes

are illustrated in the plots simultaneously.)
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Fig.6 Grain sides distributions developed in compressed microstructures based on CA simulation (N, represents the average

number of grain sides. The average number of grain sides is illustrated in the plots.)
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