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Microstructure and interfacial configuration of AZ31 magnesium alloy ingots
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ABSTRACT 1060 aluminium cladding AZ31 magnesium alloy composite ingots were prepared under gas protection to investigate and
improve the interfacial combination. The microstructure phase constituents and microhardness of the matrix and the interface were
studied by use of optical microscopy ( OM) scanning electron microscopy ( SEM) and X-ray diffraction ( XRD) . It is found that the
microstructure of the as-cast AZ31 magnesium alloy consists mainly of the a-Mg matrix and the typical divorced eutectic of a-Mg and B—
Mg, Al,, phases distributed along grain boundaries. A diffusion fusion layer forms in the interface leading to a complex metallurgical
interface with a multilayer of the a-Mg solid solution zone the eutectic ( a-Mg + B-Mg;;Al,,) zone and the Mg-Al intermetallic com—
pound zone. The Mg-Al intermetallic compounds are made up of 3-Mg;Al,, and AIMg. It is proposed that the formation mechanism of
the complex interface layer is due to the emergence of a molten bath on the 1060 Al plate surface at AZ31 melt pouring moment and the
rapid solidification subsequently.
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Table 1 Chemical composition of AZ31 magnesium alloy % 3 : 20 37.10°.32.88°  35.04°
Al Zn Ma  Si Cu Fe Ni Mg aMg  ( P63/
3.06 1.18 0.47 0.016 <0.002 <0.002 <0.0001 mmc) AZ31
a-Mg
21060 ( ) 0.5°.
Table 2 Chemical composition of 1060 aluminum plates % 1060

Fe Si Cu Mn Mg Zn

Ti Al

0.21  0.09 0.01 0.01 0.01 0.02

0.017

Mg/Al
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Fig.3 XRD spectrum of the as—east AZ31 alloy
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Fig.4 Microstructure of the as-cast AZ31 alloy
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Fig.5 Interfacial microstructure near AZ31 alloy

6
( EDS) 3.
6 A Mg 100%
a-Mg ;B

Mg Al 58.8:41.2 B-Mg,, Al,
Mg Al B-
Mg, Al, ; C Mg Al

57.6:42.4 B-Mg,Al, Mg Al

6

Fig.6 SEM image of the interface between the eutectic and interme—

tallics zones
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Table 3 EDS elemental results of the interface between eutectic and in—
termetallics zones %

Mg Al
A 100 0
B 58.8 41.2
C 57.6 42.4
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Fig.10 Microhardness test of interfacial layers: (a) micrograph; (b) hardness curve of the diffusion fusion layer
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Fig.11 Schematic diagram of the interfacial layer of the ingot: ( a)

300 um .

12 AZ31 Mg. Al
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