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Effects of homogenization on hot deformation behaviors of
AZB80 magnesium alloys with processing map

WANG Hai-zhen, ZHANG Kui, LI Xing-gang, LI Yong-jun, MA Ming-long, MA Zhi-xin

(State Key Laboratory for Fabrication and Processing of Nonferrous Metals,
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Abstract: The hot deformation behaviors of AZ80 magnesium alloys at different states (as-cast, (410 ,4 h) (410 , 16
h)) in the temperature range of 250400  and strain rate range of 0.002—1 s™! were investigated by hot compression test
on a Gleeble—1500D simulator. Based on these data, three processing maps were developed to assist in the analysis of the
influence of homogenization on the deformation properties of AZ80 alloys. The results show that, with increasing the
degree of uniformity, the peak stresses are enhanced at the same temperature and strain rate, the strain rate and
temperature of the dynamic recrystallization are gradually raised, and the recrystallization ability of the alloy after
homogenization at 410  for 16 h is the best among three alloys; the grains of alloys are more even and more finer after
deformation under the condition of 400  and 0.01 s™!, without visible branded eutectic structure in the intergranular.
Therefore, complete homogenization before large deformation for AZ80 Mg-alloys is in favor of the microstructure
control of dynamic recrystallization, and the optimum ranges of deformation temperatures and rates are 380—400  and
0.002—0.1 s7!, respectively.
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Table 1 Chemical composition of AZ80 Mg alloy (mass

fraction, %)

Al Zn Mn Cu Ni
8.40 0.48 0.020 0.002 6 0.000 6
Fe Si Be Mg
0.001 4 0.026 0 0.000 7 Bal.
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Fig.1 Optical microstructures of AZ80 Mg
alloys: (a) F state; (b) H; state; (c) Ha state
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Table 2  Analyses of peak efficiency domains on processing map for AZ80 alloys at F, H; and H, states
Peak efficiency condition
Domain State Temperature ) ) Peak efficiency
range/ Strain rate range/s”! Peak efficiency/% condition

F 250-265 0.002-0.01 22 250 ,0.002s!

Hi 250-275 0.002—-0.006 29 250 ,0.002s!

H 280-320 0.002—-0.01 26 300 ,0.002s!

F 265-310 0.002—-0.006 19 300 ,0.002s!

Hi 275-320 0.002—-0.006 12 300 ,0.002s!

H 320-380 0.002—-0.006 22 350 ,0.002s!

F 330-400 0.002—0.04 36 400 ,0.002s!

Hi 350—400 0.002—0.04 35 400 ,0.01s!

H 380—400 0.002-0.1 33 400 ,0.01s!

4
Fig.4 Microstructures of domain

state; (b) H; state; (c) Ha state

at different states: (a) F

Fig.5 Microstructures of domain

state; (b) H; state; (c) Ha state

at different states: (a) F
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Fig.6  Microstructures of domain

state; (b) Hi state; (c) H» state

AZ80
(410  16h)
380~400
0.002~0.1 s~

25

[16]

25 um

at different states: (a) F

7 AZ80
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8 H: 250 ,1s!

Fig.8 Macro and micro-structures of H; state alloy at 250

1 s7!: (a) Exterior crack; (b) Optical microstructure
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