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Abstract: In order to get extruded magnesium alloy with uniform microstructure, it is important to
understand the effects of the content of alloying element and the homogenization annealing on the de
formed microstructure. The AZ10, AZ31, AZ61 and AZ91 magnesium alloys were deformed with
simulated extrusion system on Gleeble 1500D simulator. The results show that with homogenization
annealing of 400 C/12h, the AZ10 and AZ31 alloys are in single solid solution phase, the AZ61 alloy
has fine B phase particles inside the grain, while the AZ91 alloy has coarse B phases both inside the
grains and on the grain boundary. After the extrusion with temperature of 390 °C and extrusion ratio
of 20. 3, the extruded alloy with homogenization annealing before extrusion has more uniform grains
in size, while the extruded alloy without previously homogenization annealing has nomr uniform struc
ture consisting deformed strips and fine grains.
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Table I Chemical composition of AZ series Al , 7
alloy (mass fraction/ %)
Element Al Zn Mn Mg ’
AZ10 0.98 0. 86 0.34 Bal
AZ31 3.04 0.89 0.37 Bal ’
AZ61 6.22 0.92 0.36 Bal s B AZ91
AZ91 9.16 0.93 0.33 Bal , B ,a B
AFp e
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Fig. 1 Microstructure of as cast and homogenized AZ series alloy
(a) AZ10 as cast; (b) AZ10 homogenized; () AZ31 as cast; (d) AZ31 hom og enized;
(e AZ6l as cast; (f) AZ61 homogenized; (g) AZ91 as cast; (h) AZ91 homogenized
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Fig.2 XRD spectrum of AZ61 alloy
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Fig.3 Effects of homogenization on microstructure of extruded AZ series alloy
(a) AZ10 homogenized; (b) AZ10 not homogenized; (¢) AZ31 homogenized; (d) AZ31 not homogenized;
(e) AZ61 homogenized; (f) AZ61 not homogenized; (g) AZ91 homogenized; (h) AZ91 not homogenized
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Fig.5 SEM and EDS of extruded AZ61 alloy
(a) morphology of extruded AZ61 alloy without homogenization; (b)local amplification of microstructure in fig. (a);

(¢)local amplification of microstructure in fig. (a) and its EDS test result
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