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Influence of Rare Earth Element La on the Microstructure and
Properties of Cast Al-Si-Cu-Mg Alloy

GU Xin-shuo, XIANG Zhi-lei, YANG Zi-an, LI Ji-hao, HAN Yang, YAN Yu-ting, CHEN Zi-yong
(School of Materials Science and Engineering, Beijing University of Technology, Beijing 100020, China)

Abstract: The effects of different La contents on the microstructure, mechanical properties, hot tearing sensitivity
and fluidity of Al-9Si-1.5Cu-0.4Mg alloy were investigated through equal gradient-controlled experimental method.
The results show that the addition of La can significantly refine the alloy grains. The secondary dendrite arm spacings
of alloys decrease first and then increase with the increase of La contents. The addition of La improves the eutectic Si
modification rate, and the eutectic Si exhibits a coral-like morphology with 0.10%La added. The alloy microstructure
consists of primary a-Al, eutectic Si, 6-Al,Cu, Q-Al;Cu,MgSi,, and I1-AlgMg,;FeSi; phases. When the La content
reaches 0.10%, La-rich phases begin to appear, and the sizes of La-rich phases gradually increase with a higher La
addition. When the La content is 0.10%, the comprehensive performance of the alloy is optimal, with room temperature
tensile strength, yield strength, and elongation of 364 MPa, 219 MPa, and 6.5%, respectively. The hot tearing sensitivity
coefficient is 6, which is reduced by 80% compared to the matrix alloy. The flow length is 937 mm, which is increased
by 48.0% compared to the matrix alloy.
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Fig. 1 Schematic diagram of the tensile specimen
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Fig. 5 Microstructures of as-cast alloys with different La contents
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Fig. 6 Polarized metallographic structures and average secondary dendrite wall spacings of as-cast alloys with different La contents
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Fig. 9 Tensile properties of as-cast alloys with different La contents
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