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Abstract: The alloy composition and process parameters of Mg-Al-Zn-Sm alloy were designed by using thermodynamic
database. T6 heat treatment was carried out, following the melting and casting. According to hardness measurement, peak
aging time was found. Tensile experiments were carried out. The results show that the tensile strength (oy) is 263 MPa in
the tensile experiment to the alloy sample of the composition Mg-6Al-1.3Sm-1Zn (mass fraction, %). Mg-Zn solid
solution matrix, Al,Sm and Mg;Aly, precipitates were determined in alloys by using X-ray diffraction (XRD) and
transmission electronic microscopy (TEM) along with X-ray spectrum (EDX). Combined optical microscopy with
scanning electronic microscopy (SEM), the microstructures of samples in casting and annealing states were observed.
The experimental results were discussed based on thermodynamics. Differential scanning calorimeter (DSC) was
employed to test the phase transformation points in the solidification. The experimental data are consistent with the
simulation results by thermodynamic database.
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Fig. 1 Calculated phase diagrams for Mg-Al-Zn-Sm system:

(a) Isothermal section at 400 C; (b) Vertical section of Mg-
Al;Sm
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Table 1 Chemical compositions of Mg-Al-Zn-Sm alloy

(mass fraction, %)

Sample Nominal Actual composition

No. composition Mg Al Sm Zn

1 Mg-6Al-1.3Sm-1Zn  92.19 5.56 1.075 1.078
2 Mg-7Al-1.3Sm-1Zn  90.92 6.93 1.001 1.042
3 Mg-8Al-1.3Sm-1Zn  90.10 7.89 1.048 0.913
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Table 2 Tensile strength and elongation of alloys

Sample No. oy/MPa 0/%
1 263.190 13.77
2 248.000 7.29
3 201.130 4.20
2501 24 MPa
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Fig. 2 Tensile curves of alloy samples
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Fig. 3 DSC heating curves (a) and Scheil type solidification
simulation curves (b) of Mg-6Al-1Zn-1Sm sample
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Fig. 4 XRD patterns of three samples (a) and optical
microstructure observation (b) and BSE image (c) of sample 1

in casting state
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