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Abstract: The Mg-5A1-0.8Ca-0.2La-xSr alloys with different Sr contents were melted, refined and non-oxygen-cast
under vacuum environment. The effects of addition of Sr on the microstructures and mechanical properties at both room
and elevated temperature of 150—200 C for the magnesium alloys were investigated. The results show that the base alloy
is composed of Al,Ca and Alj;La; phases, which looks like bones and stripes and small points, respectively, and a small
quantity of f-Mg;;Al;, phase except a-Mg phase. With addition of Sr, the base alloy is refined remarkably, f-Mg;,Al;,
phase is restrained, a new heat-resistant phase (Mg-Al-Sr) forms at the grain boundary, which improves the high
temperature mechanical properties of alloy. With increasing mass fraction of Sr, the tensile strength and elongation at
room temperature decrease. Whereas the tensile strength and yield strength at elevated temperature are improved
remarkably. When the mass fraction of Sr is 0.5%, the alloy has the best general mechanical properties.
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Table 1 Chemical compositions of experimental alloys
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Alloy Waes/ 70 Wana! Yo
No. Al Ca Sr La Mg Al Ca Sr La Mg
1 5 0.8 0 0.2 Bal. 4.840 0.759 0.000 0.177 Bal.
2 5 0.8 0.5 0.2 Bal. 4.927 0.811 0.511 0.193 Bal.
3 5 0.8 1 0.2 Bal. 4.857 0.793 0.947 0.201 Bal.
4 5 0.8 2 0.2 Bal. 4.926 0.776 1.982 0.190 Bal.

Wqes 18 designed composition; w,,, is analyzed composition.
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Fig.1 SEM image and phase analysis of Mg-5A1-0.8Ca-0.2La alloy: (a) SEM image of alloy 1; (b) XRD pattern of alloy 1; (¢c) EDS

pattern of point 4; (d) EDS pattern of point B
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Fig.2 SEM images and phase analysis of Mg-5A1-0.8Ca-0.2La-xSr alloy: (a) SEM image of alloy 2; (b) EDS pattern of point 4;

(c) SEM image of alloy 4;(d) XRD pattern of alloy 2
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Fig.3 Optical microstructures of as-cast alloy: (a) Alloy 1; (b) Alloy 2; (c) Alloy 3; (d) Alloy 4
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