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Effect of Er on Microstructures and Mechanical Properties of
As-cast AC7A Al-Mg Alloys
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Abstract: By means of metallographic microscope (OM), X-ray diffraction (XRD), scanning electron microscopy (SEM),
energy spectrometer (EDS) and mechanical properties test, the influence of the presence and content of Er on the
mechanical properties of AC7A Al-Mg alloy was studied. The results show that in addition to solid solution in a Al matrix,
a large amount of primary ARBEr phase is precipitated. These precipitated phases can be used as non-uniform nucleating

particles of a-Al during the crystallization of the alloy, which can reduce nucleating work, refine casting structure and

improve the mechanical properties of AC7A alloy to a certain extent.
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Tab.l Chemical composition of alloy

Tt P
Er Mg Mn Fe Al
r 0 5.03 0.67 0.21 Bal.
T 0.37 5.01 0.68 0.22 Bal.
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Fig.l XRD pattern ofthe test alloy
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Fig.2 SEM images ofthe test alloy
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Tab.2 EDS analysis of spectrum spots

Sl W ri2 W Ra3
Xb Xb 3b Xb
Mg 177 2.24 8.92 1295 653 741
Al 7375 8437 6167  80.69  89.84 9184

Si 0.04 0.04 0.07 0.09 0.08 0.08
Mn 10.11 5.68 0,2 0.08 0.28 0,4
Fe 13.65 7.54 0.06 0.04 0.00 0.00
Er 0.69 0,3 29.16 6,5 3.27 0.54
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Fig.3 Energy spectrum analysis ofthe AC7A+0.4%Er alloy
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Fig.4 Element surface scan results of the AC7A+0.4%Er alloy
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Fig.5 Metallographic structure ofthe test alloy
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Fig.6 The mechanical properties of the test alloy
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Fig.3 SEM image of pure fine slice gold
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