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� 1  Mg-25Sn-xZn��
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Fig.1  XRD patterns of Mg-25Sn-xZn mixture powders prepared  

by mechanical alloying 
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� 2  Mg-25Sn-xZn��� XRD��� !"#$� 

Fig.2  XRD patterns of Mg-25Sn-xZn bulk materials prepared by  

hot-press sintering and local magnification 
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� 3  Mg-25Sn-xZn���� SEM%& 

Fig.3  SEM images of Mg-25Sn-xZn bulk materials prepared by hot-press sintering: (a) Mg-25Sn, (b) Mg-25Sn-1Zn, (c) Mg-25Sn-2Zn,  

(d) Mg-25Sn-4Zn, (e) Mg-25Sn-6Zn, and (f) Mg-25Sn-8Zn 
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 4  Mg-25Sn-xZn� BEI 
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Fig.4  BEI images and EPMA element mapping of Mg-25Sn-xZn 
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Table 1  Mechanical properties of Mg-25Sn-xZn alloys 

Alloy 

Hardness, 

HV/GPa 

0.2%CY

S/ MPa 

UCS/ 

MPa 

Strain/ 

% 

Mg-25Sn 0.94 271 404 9.0 

Mg-25Sn-1Zn 1.01 270 423 9.1 

Mg-25Sn-2Zn 1.05 277 437 9.3 

Mg-25Sn-4Zn 1.28 322 489 10.8 

Mg-25Sn-6Zn 1.60 388 497 7.5 

Mg-25Sn-8Zn 1.30 334 480 7.3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


 5  Mg-25Sn-xZn��'()* 

Fig.5  SEM images of fracture surface of Mg-25Sn-xZn alloys: (a, d) Mg-25Sn, (b, e) Mg-25Sn-4Zn, and (c, f) Mg-25Sn-6Zn 
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Abstract: Mg-25Sn-xZn alloys were prepared by mechanical alloying and hot-press sintering methods with Mg powders, Sn powders and 

Zn powders as raw materials. The effects of the Zn content on microstructures and mechanical properties of the Mg-25Sn alloys were 

studied. The results show that Zn does not participate in the alloying reaction in the mechanical alloying process of Mg-25Sn-xZn system, 

but the addition of Zn reduces the size of Mg+Mg

2

Sn mixture. The Zn in the sintered Mg-25Sn-xZn is completely transformed into MgZn

2

 

phase except the solution. And with the increase of the Zn content, the size of MgZn

2

 phase gradually increases. MgZn

2

 phase is 

preferentially distributed along Mg grain boundary and around Mg

2

Sn particle phase. When the Zn addition is 6wt%, the Mg-25Sn alloy 

exhibits excellent mechanical properties, its hardness, yield strength, fracture strength and strain are 1.60 GPa, 388 MPa, 497 MPa and 

7.5%, respectively. 

Key words: magnesium alloy; mechanical alloying; hot-press sintering 
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