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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 �� EPMA����� 

Fig.4  BEI images and EPMA element mapping of Mg-25Sn-xZn 

 

���������	
� Mg+Mg

2

Sn�����

�	
�� Mg

2

Sn������	
 Mg�����

��BEI���	
���� Mg� �!"#1%, $

�%&'(�Zn )*��+�,-./0123 Mg

����42 Mg+Mg

2

Sn	
��5678��!"

2%� Zn(�9:� Zn;<=>?@A/BCDEF

���$G�H� 2 XRD%IJK�L� Zn$G

6M3MgZn

2

5�NO Zn���PQRS"#4%~8%'�

J�TUV MgZn

2

5WWXYBZ[\� 

]^_H`a#550 b'cde Mg-Znfg`a

h Zn�iG�jklmno2� Zn	
pqBro

is�tuv3_Hwxa�y��_HzN{|}

e~��roisG����< Mg g[/B

Mg-MgZn

2

��fg������3 Mg g���Y

�����hB%���jkL	
�� MgZn

2

��

5���/����PQR�`(��e�h Mg �

I�� Zn p���Pt� MgZn

2

5�XY�jk�

MgZn

2

5�%�� Mgg��u� �¡¢�4 Mg

g[no�£¤�12 MgZn

2

5�k��]^_H�

�`�p�¥ Sn�isho%Mg

2

Sn� Sn�¦fg

§M(¨ Mg

2

Sn+Sn→L)�%�2k	
� Zn �©?

@�jk�ª Mg

2

Sn� MgZn

2

5«%��ª¬� 

2.3  Mg-25Sn-xZn ��������	
��� 

®� Zn )*J�¯e Zn )*�,-°s

[10]

h MgZn

2

5±²°s

[11,12]

³´µ Mg-25Sn ���¢

���� 3¶� 4JK�N Zn���S"�Mg

2

Sn 5

�%F¢h MgZn

2

5�&�¶·¸��¹V´µhy

��t¥¹ Mg-25Snº�lm�»ah°a¼½ª�

SX�¾¿�A2 Zn��� 6%(ÀVÁÂ#ÃÄÅ

Æ»a 1.60 GPa¶ÇÈ°a 388 MPa¶É^°a 497 

MPa'¶�ÊMË� 7.5%#Ì 1'�ÍÎS" Zn��

#8%'�MgZn

2

5�PQRÏs¥¹»a¶°a¼;

Mg-25Sn-2Zn 

Mg-25Sn-4Zn 

Mg-25Sn-6Zn 

20 µm 

Mg-25Sn-8Zn 

Mg-25Sn-1Zn 

BEI 

Mg Sn 

Zn 



� 3�                               �  ���Zn���Mg-25Sn����� !"#$%&                      �1035� 

<Ð��lm��ÊMË�½ªÑQ¾¿�ÒÓÔÕ

Â#10.8%'�6M3 4%� Zn !"��tÖ×�5

6°a³Ö�^Ø(ÊÙÚ>6 MgZn

2

5�·¸�"

ÛÜ� 

� 5 � Mg-25Sn-xZn Ý�^Ø�Þ/ß�

Mg-25Sn-xZn Ýàá^Ø(���Êâ�ãàä½

å 45ºæ�ç�uY�èéÊÙ��ÞÌâ#êëèé

ÊÙ'ì%��Y�Z[�Ö×ÊÙí+ Mg

2

Sn¶

MgZn

2

� Mg ��â���Mg-25Sn Ý�56î�

Mg g[2ïðñò�óôÐ�Ãõ�×Ã�ö÷\

øù�2 Zn )*,-°sóôÐ�Mg-25Sn-4Zn h

Mg-25Sn-6Zn��� Mg¹VQú�»s�ö÷ûü�

A�ý½þ�\� 

� 1  Mg-25Sn-xZn �������	
�� 

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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