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Abstract: The effects of trace Zr, Sc and Ca alloying elements on the microstructure and mechanical properties of as-
cast Mg-5Li-1Al alloy were investigated. The results reveal that the addition of trace Zr and Sc to Mg-5Li-1Al single-
phase solid solution alloy can induce the inhomogeneous precipitation of AlLi nanoparticles. Different Ca additions
(0.25%, 0.5% , mass fraction) further significantly affect the precipitation of AlLi particles. Ca addition can further
refine @-Mg grains and generate (Mg, AD,Ca particle phase, and 0.25% Ca addition can promote the redissolution of
AlL1 to form uniform solute clusters, resulting in the improvement in strength and ductility of the alloy. With the addi-
tion of 0.5% Ca, high density of parallel needle-like nano AlLi1 continuous precipitates with an orientation relationship
with a-Mg matrix grains are observed in the grains, which are prone to coplanar slip during deformation, resulting in the
reduction of ductility and tensile strength. The alloy containing 0.25% Ca presents the optimal mechanical properties,
where the yield strength, tensile strength and elongation is 99.2 MPa, 210.4 MPa and of 21% , respectively.
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Fig.2 SEM images and EDS analysis of different alloys
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Tab.1 EDS analysis of pionts in different alloys %

Al Cu Sc Mg
1 6.1 0 0.4 93.5
2 10.6 0 0 89.4
3 9.7 0 0 90.3
4 27.9 9.7 0 62.4
5 21.4 2.5 0 76.1
6 12.3 3.1 0 84.6
7 31.4 8.2 0 60.4
8 22.1 5.1 0 72.8
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Fig.3 TEM image and SAED pattern of Mg-5Li-1A1-0.5Ca-0.25Zr-0.01Sc alloy
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Fig.4 Stress-strain curves and fracture morphologies of Mg-5Li-1Al-xCa-0.25Zr-0.01Sc alloys
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