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Phases analysis of twin-roll casting AZ31 Mg alloy
plate blank
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Abstract: AZ31 Mg alloy plate was fabricated successfully by twin-roll casting technology, and the phases in the plate
were analyzed by X-ray diffraction, metallographic microscope, scanning electron micrograph and an energy dispersion
X-ray spectroscopy. The results show that the phases of twin-roll casting AZ31 Mg alloy are composed of a-Mg dendritic,
divorced eutectic with a-Mg and irregular massive Mg;;(Al, Zn);,, and fine star-shaped AlgMns. During the twin-roll
casting process, the supersaturated Mn precipitates from the melt in the form of AlgMns phases, and then the little AlgMns
phases enter into the dendritic with the a-Mg primary crystals growing up with temperature decreasing. At the same time,
Al and Zn enrich in the remaining melt between dendritics, which leading to the formation of the divorced eutectic

composed of enriched a-Mg leeching on the primary crystal and irregular massive Mg;;(Al, Zn);, phases in the

interdendritic.
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Table 1 Chemical compositions of AZ31 Mg alloy (mass

fraction, %)

Al Zn Mn Fe Ni Cu Mg

2.8 0.88 0.2 0.0031 0.001 0.001 Bal.
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Fig.1 XRD pattern of TRC AZ31 Mg alloy
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B2 WRHEL AZ31 S5 SR 42N
Fig.2 Microstructures of TRC AZ31 Mg alloy plate blank: (a) Rolling plane; (b) Longitudinal section

3 XURFEEL AZ31 B SRR SEM
RTINS Hr

Fig.3 SEM image and area analysis of
elements for TRC AZ31 Mg alloy plate
blank: (a) SEM image; (b) Mg; (c¢) AL
(d) Zn; (e) Mn
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Bl 4 XUREFL AZ31 BE SR T R T
Fig.4 Line analysis of elements for TRC AZ31 Mg alloy
plate blank
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Fig.5 EDX results of second phases in TRC AZ31
magnesium alloy plate blank: (a) SEM image; (b) EDX result
of phase 1; (¢c) EDX result of phase 2
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T2 SCHARIE Y Mgio(Al Zn)yo A0S ASCHE TS AR L

Table 2 Comparison of Mg;;(Al, Zn),, phase in literatures and in this paper

Alloy Size of second phase/pm Test method x(Mg):x(Al+Zn)
AZ91 1-3 TEM-EDX 17:11.6219
AZ31 >20 SEM-EDX 17:14.74, 17:14.1817
AZ31 2~3 SEM-EDX 17:8.88
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