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Microstructure and mechanical properties of
as-cast Mg-Sn-Si-Sr alloys

QIU Ke-qiang, HAO Shuai, YOU Jun-hua, REN Ying-lei

(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: The phase constituent and microstructure of as-cast Mg-5Sn-xSi-0.5Sr (x=1, 2) and Mg-5Sn-ySi-2Sr (y=1, 2)
alloys were analyzed by X-ray diffractometry (XRD), scanning electron microscopy (SEM) and optical microscopy (OM),
respectively. The mechanical tester was employed to obtain the tensile properties of the alloys. The results show that
MgSnSr, Mg,Sn and Mg,Si phases are precipitated on the a-Mg phase boundary or in the phase for as-cast Mg-Sn-Si-Sr
series alloys. The volume fractions of Mg,Si phase increase with the Si element increasing. The addition of Sr element
can promote the formation of MgSnSr phase and inhibit the precipitation of Mg,Sn phase on the phase boundary. While
the Mg,Si phase can be refined through adding Sn and Sr elements. Furthermore, when the Sr content increases from
0.5% to 2% (mass fraction), both the Mg,Si and Mg,Sn phases are refined significantly. Therefore, the tensile and yield
strengths of the alloys are obviously enhanced.
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Fig. 1 Dimension of tensile test specimen (mm)
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Fig. 2 XRD patterns of as-cast Mg-5Sn-xSi-0.5Sr (x=1, 2)
alloys: (a) Mg-5Sn-18Si-0.5Sr; (b) Mg-5Sn-28Si-0.5Sr
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Fig. 3 XRD patterns of as-cast Mg-5Sn-ySi-2Sr (y=1, 2)

alloys: (a) Mg-5Sn-1Si-2Sr; (b) Mg-5Sn-2Si-2Sr
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Fig. 4 Optical microstructures of as-cast Mg-Sn-Si-Sr alloys: (a) Mg-5Sn-1Si-0.5Sr; (b) Mg-5Sn-2Si-0.5Sr; (c) Mg-5Sn- 1Si-2Sr;

(d) Mg-5Sn-2Si-2Sr
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SEM images of as-cast Mg-Sn-Si-Sr alloys: (a) Mg-5Sn-1Si-0.5Sr; (b) Mg-5Sn-2Si-0.5Sr; (¢) Mg-5Sn-1Si-2Sr;

Table 1 EDS results of as-cast Mg-Sn-Si-Sr alloys (mole fraction, %)

Position in Fig.4(a) Position in Fig.4(b) Position in Fig.4(c) Position in Fig.4(d)
Flement A B C A B A B C A B C
Mg 70.59 67.85 80.12 66.94 72.21 68.35 69.39 88.25 70.80  70.26  71.46
Sn 25.60 7.05 11.45 29.64 5.50 28.05 6.49 9.24 27.97 7.99 16.51
Si 3.81 25.10 3.42 22.29 3.60 24.13 1.23 21.74
Sr 8.43 7.51 12.03
Total 100 100 100 100 100 100 100 100 100 100 100
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Table 2 Mechanical properties of as-cast Mg-Sn-Si-Sr alloys at room temperature
Alloy Tensile strength/MPa Yield strength/MPa Strain/%
Mg-5Sn-1Si-0.5Sr 122 77 3.7
Mg-5Sn-2Si-0.5Sr 128 83 35
Mg-5Sn-18Si-2Sr 139 92 4.4
Mg-5Sn-2Si-2Sr 147 110 5.0

Bl 6 454 Mg-Sn-Si-Sr & & fu il FElT LIESR

Fig. 6 Morphologies of tensile fracture surfaces for as-cast Mg-Sn-Si-Sr alloys: (a) Mg-5Sn-1Si-0.5Sr; (b) Mg-5Sn-2Si-0.5Sr;

(c) Mg-5Sn-18Si-28r; (d) Mg-5Sn-2Si-2Sr
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