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Table 1  Parameters of material 

Material Mg Sn Zn Al 

Purity/% 99.5 99.9 99.9 99.9 

Average particle size/µm 100 0.05 30 25 
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Fig.1  OM images of Mg-8Sn-1Al-1Zn alloys at different temperatures: (a) 530 Q, (b) 550 Q, (c) 570 Q, and (d) 590 Q 
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Fig.2 SEM images of Mg-8Sn-1Al-1Zn alloys at different temperatures: (a) 530 Q, (b) 550 Q, (c) 570 Q, and (d) 590 Q 
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Fig.3  XRD patterns of Mg-8Sn-1Al-1Zn alloys at different 

temperatures 
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Fig.4  EDS element line scanning of particle interface in Mg- 

8Sn-1Al-1Zn alloys 
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Fig.5  Schematic diagrams of particle interface reaction in SPS process: (a) physical contact, (b) little chemical reaction, and (c) complete 

chemical reaction 

 

 

 

 

 

 

 

 

 

 

 

� 6  Mg-8Sn-1Al-1Zn4
9¥\-¥¨q� 

Fig.6  Stress-strain curves of Mg-8Sn-1Al-1Zn alloys 
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Fig.7  Positions (a) and schematic diagram (b) of nano- 

indentation points of Mg-8Sn-1Al-1Zn alloys  
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Fig.8  Load-displacement curves of Mg-8Sn-1Al-1Zn alloys at different temperatures: (a) 530 Q, (b) 550 Q, (c) 570 Q, 

and (d) 590 Q 
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Table 2  Hardness of Mg-8Sn-1Al-1Zn alloys at different 

temperatures in Fig.7 (GPa) 

Point 

Temperature/Q 

1 2 3 

530 2.438 4.353 2.302 

550 2.533 4.496 2.385 

570 2.579 4.964 2.548 

590 2.378 4.849 2.286 
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Table 3  Modulus of Mg-8Sn-1Al-1Zn alloys at different 

temperatures in Fig.7 (GPa) 

Point 

Temperature/
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1 2 3 

530 50.717 76.948 52.435 

550 52.061 99.725 48.846 

570 54.006 111.418 52.912 

590 52.353 104.758 52.061 
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Fig.9  Polarization curves of Mg-8Sn-1Al-1Zn alloys at different  

temperatures 
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Table 4  Corrosion potentials and corrosion current density of 

Mg-8Sn-1Al-1Zn alloys at different temperatures 
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E
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Fig.10  EIS spectrum of Mg-8Sn-1Al-1Zn alloys at different  

temperatures 
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Microstructure and Properties of Mg-8Sn Alloy Prepared by SPS 

 

Liu Fangfang, Wang Wenxian, Chen Hongsheng, Zhang Yuanqi 

 (Key Laboratory of Interface Science and Engineering in Advanced Materials, Ministry of Education,  

Taiyuan University of Technology, Taiyuan 030024, China) 

 

Abstract: Based on the better strength, corrosion resistance and plastic processing of Mg-8Sn alloy, Mg-8Sn-1Al-1Zn alloy was prepared 

at 530~590 °C by spark plasma sintering (SPS). The microstructures, phases, mechanical properties and corrosion resistance of the alloy 

were investigated. The results show that the microstructure of the alloy consists of α-Mg and Mg

2

Sn phases, and Mg

2

Sn is generated at the 

interface of Mg and Sn. The highest bending strength of Mg-8Sn-1Zn-1Al is 215 MPa which is obtained at 570 °C. Its best corrosion 

resistance is obtained at 590 °C, in which the corrosion potential and the corrosion current density are –1.5218 V and 1.9632×10

-5 

A/cm

2

, 

respectively. It is mainly attributed to Mg

2

Sn existing at particle bonding interface, which has protective effects on α-Mg.  
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