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Hot compression deformation behaviors of AZ80 magnesium alloy
at elevated temperature
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Abstract: Hot compression tests of AZ80 magnesium alloy were performed on Gleeble-3500 at strain rates ranged in
0.01-50 s and deformation temperature ranged in 300—350 °C. The true stress/true strain curves were obtained in the
tests. The flow stress was corrected by the constitutive equations and the constants in the constitutive equations were
calculated using the corrected stress. The relation between stress and strain is obviously affected by strain rate and
deformation temperature. The results show that the flow stress increases with the increase of strain rate at constant
temperature, and decreases with the increase of deformation temperature at constant strain rate. The corrected flow stress
is generally higher than the uncorrected value. The dynamic recrystallization takes place during the deformation process,
and the average dynamically recrystallized grain size changes with deformation variables. A linear relationship between
In Z and In d, is obtained (Z is Zener-Hollomon parameter and d, is average grain size).
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Table 1 Chemical composition of alloys (mass fraction, %)

Al Mn Zn Si Cu
7.8-9.2 =0.15 0.2-0.8 <0.3 <0.05
Ni Fe Impurity Mg
<0.005 <0.005 <0.3 Bal.
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Table 2 Constitutive constants obtained from corrected flow stresses at selected strains

€ a/MPa”! O/(kJ-mol ™) InA

0.050 0.000 10 7.900 400 187.486 0 35.892 83
0.075 0.000 10 7.023 850 176.301 1 31.876 49
0.100 0.000 03 6.357 175 163.432 3 37.302 58
0.150 0.001 00 5.582 225 150.556 9 12.698 42
0.200 0.003 80 5.238 225 147.065 8 5.2445 20
0.250 0.005 00 4.691 600 136.289 1 3.3229 00
0.300 0.004 70 4.992 025 131.0152 4.1859 90
0.400 0.004 80 5.693 025 130.141 5 5.2259 80
0.600 0.003 30 6.755 245 123.553 3 9.8458 90
0.800 0.001 70 5.244 450 95.3787 0 15.760 35
1.000 0.001 50 5.752 500 104.340 2 17.266 77
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