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Fig. 1 Optical microstructures of Mg-6Al alloy fabricated by
different methods: (a) As-cast; (b) Injection casting
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Fig. 2 SEM image(a) and EDS spectra((b), (c)) of Mg-6Al

alloy fabricated by injection casting
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Fig.3 Optical microstructures of Mg-6Al-xY alloys fabricated by injection casting: (a) 0.25%Y; (b) 0.65%Y; (c) 1%Y; (d) 1.25%Y
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Fig. 5 SEM images and EDS spectra of Mg-6Al-1Y alloy fabricated by injection casting: (a) Square block Y-rich phase;

(b) Rod-shape Y-rich phase; (c) EDS, point 1; (d) EDS, point 2
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Fig. 6 XRD patterns of Mg-6Al and Mg-6Al-1Y alloys

fabricated by injection casting
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Fig. 7 Bright field TEM image and selected area diffraction
pattern of Mg,,Ys phase in Mg-6Al-1Y alloy fabricated by

injection casting
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Fig. 8 Bright field TEM image(a) and HRTEM image(b) of
Mg-6Al-1Y alloy fabricated by injection casting
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Fig. 9
injection-casted Mg-6Al-1.25Y alloy
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Fig. 10 Compression curves of magnesium alloy fabricated

by different methods
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Effects of Y on microstructure and mechanical property of
rapidly cooled Mg-6Al alloy

LIU Liang, WANG Zhi-tai, YANG Wei, YU Huan, WU Ze-guang, CAI Chang-chun

(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Effects of Y content on microstructure evolution and compression strength of rapidly cooled Mg-6Al alloy
were investigated by injection casting into copper mould under the protection of vacuum induction melting. Both the
structure and morphology of RE-rich phase were identified to reveal the refinement mechanism. The results show that the
microstructure of rapidly cooled Mg-6Al alloy is significantly finer than that of the as-cast state, as indicated by the
reduction of average grain size from 200 pm to 24.5 pm. Moreover, the grain morphology varies from coarse irregular
petal to fine equiaxed dendrite. With the increase of Y content, the microstructure of rapidly cooled Mg-6Al alloy appears
to be refined firstly and then coarsened. Square block or rod-shape Mg,,Ys phase forms in the ingot with the addition of
1%Y, which promotes heterogeneous nucleation of primary phase and is beneficial to grain refinement. Consequently, the
minimum average grain size is merely 13 pm and the corresponding compression strength reaches 404 MPa. As for the
sample with higher Y content, apparent agglomeration of Mg,,Ys phase occurs in Mg-6Al1-1.25Y alloy, which weakens
the grain refinement of rapid cooled alloy.

Key words: rare earth; magnesium alloy; rapid solidifcation; microstructure refinement; heterogeneous nucleation
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