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Fig. 2 TEM image (a) and selected area electron diffraction
(SAED) patterns ((b), (c)) for (Mg, Al),;Sr, phase in the AZ31

as-cast experimental alloy with adding 5%Sr™®!
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Fig.3 Schematic drawing of microstructural evolution of Mg-Al-Sr ternary intermetallic in AJ62 alloy during heat treatment>”
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Review of secondary phases in strontium-contained
Mg-Al series magnesium alloys

WU Ju-ying', SHAN Li-mei', TANG Ai-tao, PAN Fu-sheng?, YANG Ming-bo®, WU Lu*

(1. Department of Materials Engineering, Sichuan Engineering Technical College, Deyang 618000, China;
2. National Engineering Research Center for Magnesium Alloys, Chongqing University, Chongqing 400044, China;
3. College of Materials Science and Engineering, Chongqing University of Technology, Chongqing 400054, China;
4. National Key Laboratory for Nuclear Fuel and Material, Nuclear Power Institute of China, Chengduo 610041, China)

Abstract: In recent years, Sr alloying/micro-alloying was widely used in Mg-Al-based magnesium alloys due to the
benefits on modification of secondary phases, grain size refinement and improvement of elevated temperature properties.
The recent research works on secondary phases in strontium-contained Mg-Al series magnesium alloys were summarized.
With the Sr contents increasing, Al-Sr phases, such as Al;Sr and Al,Sr, form at first, and then Mg-Sr phases, such as
(Mg,Al);Sr, and Mg-Al-Sr ternary phases form, which are confirmed by both of the experimental and modelling results.
However, the structure and stoichiometry of the Mg-Al-Sr ternary phase are still controversial. At the same time, the
results on mechanical properties and stability of the Sr-containing secondary phases, which were calculated by using
CALPHAD thermodynamic modeling and first-principles calculations methods, respectively, also were reviewed. In
addition, it is considered that combining these two simulation methods, more accurate binary or ternary phase diagrams
of Mg-Al-Sr series could be obtained.
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