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Effect of Sr content on microstructure and
mechanical properties of AM80 magnesium alloy

XU Chun-xiang, JU Hui, ZHANG Zhi-wei

(School of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The effects of Sr addition on the microstructure and mechanical properties of AM80 magnesium alloy were
investigated by optical microscopy (OM), X-ray diffractometry (XRD), scanning electron microscopy (SEM), and energy
dispersive spectroscopy (EDS). The results indicate that the segregation of Sr element at solidification interface front
leads to the grain refinement and the blunting of a-Mg dendrite. With increasing the Sr content, new phases Al,Sr can be
observed. Meanwhile, the amount of f-Mg;;Al;, phase decreases. The addition of Sr can modify the mechanical
properties of AM80 magnesium alloy obviously at room temperature. Among the Sr-containing alloys, the alloy with the
addition of 1.5%Sr (mass fraction) exhibits relatively optimal mechanical properties, and the tensile strength and
elongation reach the maximum values of 160 MPa and 15.04%. As the Sr content increases, the fracture mechanism of
the AM80 alloy at room temperature changes from cleavage fracture to ductile fracture, and then to the cleavage fracture
mode.
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Table 1 Chemical compositions of AM80 alloys
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Fig. 1 Schematic diagram for tensile testing samples (Unit:
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Table 2 Effects of Sr on average grain size of AMS80 alloy

Alloy No. 1 2 3 4 5 6

Grain size/um 425.2 248.1 2244 211.2 2123 2284

Alloy Mass fraction/%
No. Al Sr Be Mn Mg
1 8 0 0.02 0.3 Bal.
2 8 1.0 0.02 0.3 Bal.
3 8 1.5 0.02 0.3 Bal.
4 8 2.0 0.02 0.3 Bal.
5 8 2.5 0.02 0.3 Bal.
6 8 3.0 0.02 0.3 Bal.
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Fig. 2 Microstructures of AM80 magnesium alloy with different contents of Sr: (a) Without Sr; (b)1%Sr; (¢)1.5%Sr; (d) 2%Sr;

(e) 2.5%Sr; (f) 3%Sr
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Fig. 3 XRD patterns of AM80 alloys with different contents

of Sr
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Fig. 5 SEM image(a) of as-cast AM80 alloy with 1.5%Sr and EDS results of spots 4(b), B(c) and C(d)
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Table 3 Tensile properties of alloys at room temperature

Alloys No. o,/MPa /% 002/MPa
1 147 11.293 68
2 149 13.993 67
3 160 15.043 66
4 158 13.130 64
5 145 15.247 58
6 140 12.843 52
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Fig. 6 Tensile properties of alloys with different contents of

Sr at room temperature
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Fig. 7 Macro-hardness of AMS80 magnesium alloy with

different contents of Sr
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Fig. 8 Tensile fracture FESEM images of AM80 magnesium
alloy at room temperature with different contents of Sr:
(a) Without Sr; (b) 1.5%Sr; (c) 3%Sr
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Fig. 9 Backscattered electron image of as-cast AM80 with
3%Sr
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