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« 1  UV Mg-8Li-4Al-0.3Y>�aDbcd� EDS_¬pq 

Fig.1  OM (a) and SEM (b) images and EDS analyses of point A (c) and point B (d) in Fig.1b of as-cast Mg-8Li-4Al-0.3Y alloy 
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« 2  WXYZ{no>�aDbcd� EDS_¬pq 

Fig.2  OM image (a), SEM microstructure (b) and EDS analysis (c) 

of point C in Fig.2b for solution-treated test alloy 

 

 

 

 

 

 

 

 

 

 

 

 

« 3  WXVno>�a SEM©°J EDSL_¬pq 

Fig.3  Microstructure and EDS linear analysis of solution-treated 

test alloy 
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« 4  WXVno>�a SEM©°J EDS±GHpq 

Fig.4  Microstructure (a) and EDS mapping (b~d) of solution-treated test alloy: (b) Mg, (c) Al, and (d) Y 

 

 

 

 

 

 

 

 

 

 

 

 

« 5  UVyWXYZVno>�a XRD«² 

Fig.5  XRD patterns of as-cast and solution treated test alloys 
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« 6  [\Vno>�a�wcd 

Fig.6  Optical microstructures of as-extruded test alloy: 

(a) vertical to the extrusion direction and (b) along 

the extrusion direction 
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« 7  [\Vno>�a SEM©°J EDS_¬pq 

Fig.7  SEM morphology (a) and EDS results of as-extruded test alloy: (b) point D and (c) point E in Fig.7a 
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« 8  UV�WXYZVfo>���CD�� 

Fig.8  Micro-hardness of as-cast and solution-treated test alloy 
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« 9  UV�[\Vno>�a¡¤³j³¨´L 

Fig.9  Stress-strain curves of as-cast and as-extruded test alloy 
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« 10  UV�[\Vno>�a¡¤µ¶©° 

Fig.10  Tensile fracture morphologies of as-cast (a) and as- 

extruded (b) test alloy 

@Af÷C��1¿¾¨#¨�V\VJ�M©�¥

=a��?��M©* 

��������

1) »ÊMg-8Li-4Al-0.4Y��\][ α-Mg	β-Li	

Al

2

Y	AlLi# MgAlLi

2

\]^�q	
ËÌÓ�B\

EËVJ� MgAlLi

2

\no���CAS� AlLi\�

Ö�V|ð	
 Ä2QC�	
ËÌÊ��\][

α-Mg	β-Li	Al

2

Y#8S AlLi\4^* 

2) 0»Ê��\��ÍÎÊ Mg-8Li-4Al-0.4Y�

�1¿�¹¾¨�α-Mg\�ÍÎ0­�.��, β-Li

\g\]�¾^'�1h�*ÍÎ@Af÷C��C

α-Mg \\]Ö��Ô�Ê�31�, β-Li \g\]

Ö�¤�Ô�Ê�31* 

3) 	
ËÌÓ��"��¹
 »Ê���	


ËÌÓ���Ä2C AldSy��	
�¨ª_y��

Ð,¯���Ä2"��y�* 

4) 0»Ê��\��ÍÎÊ Mg-8Li-4Al-0.3Y�

��¡����¹ºNt�¶.��#·/¸V�©

| 208 MPa# 25.1%*ÍÎf÷C��1¿¾¨	¨

�V\VJ�M©#»¼�½�w80n���Â 

��¡����N
* 

5) »Ê Mg-8Li-4Al-0.3Y���78A9\]�

�h�|Ì7Ä-\�Ï�7Ä�,ÍÎÊ���7

8A9g��h�ÊË7Ä-\�?�7ÄÒ�* 

 

����    References  

[1] Kim J J, Han D S. Mater Trans[J], 2008, 49(5): 894 

[2] Li L, Nam N D. J Magnes Alloy[J], 2016, 4(1): 44    

[3] Shi X Y, Liu Y, Lu J et al. Scripta Mater[J], 2016, 112: 136 

[4] Wang Chunming(·¸s), Chen Yungui(¹º»), Xiao Sufen 

(¼½¾). Rare Metal Materials and Engineering(­®�¯5

6�78)[J], 2015, 44(10): 2596 

[5] Zhang Daidong(¿ÀÁ), Shi Xiaobao(ÂÃÄ), Cai Yancen 

(ÅÆÇ) et al. Rare Metal Materials and Engineering(­®�

¯56�78)[J], 2016, 45(4): 1055 

[6] Li Ruihong(ÈÉÊ), Jiang Bin(Ë Ì), Chen Zhijun(¹ÍÎ) 

et al. The Chinese Journal of Nonferrous Metals("�®Ï�

¯�Ð)[J], 2016, 26(1): 31 

[7] Song B, Xin R L, Guo N et al. Mater Lett[J], 2016, 176: 147 

[8] Wu R, Yan Y, Wang G et al. Int Mater Rev[J], 2015, 60: 65 

[9] Park G H, Kim J T, Park H J et al. J Alloy Compd[J], 2016, 

680: 116 

[10] Wang T Z, Zhu T L, Sun J F et al. J Magnes Alloy[J], 2015, 

3(4): 345 

a 

b 



ª2524ª                                           ­®�¯56�78                                          � 47� 

[11] Yang Y, Peng X D, Wen H M et al. Mater Sci Eng A[J], 2014, 

611: 1 

[12] Yao Z, Xia Q, Ju P et al. Sci Rep-UK[J], 2016, 6: 116 

[13] Yang Y, Peng X D, Wen H M et al. Metall Mater Trans A[J], 

2013, 44(2): 1101 

[14] Xu W Q, Birbilis N, Sha G et al. Nature Mater[J], 2015, 14: 1229 

[15] Yang Y, Peng X D, Xie W D et al. Rare Metal Materials and 

Engineering[J], 2014, 43(6): 1281 

[16] Xu D K, Li C Q, Wang B J et al. Mater Design[J], 2015, 88: 

88 

[17] Yu J C, Liu Z, Dong Y et al. J Magnes Alloy[J], 2015, 3(2): 

134 

[18] Wang Wenli(·ÑÒ), Zhang Wei(¿ Ó), Lei Ningning(ÔÕ

Õ) et al. Rare Metal Materials and Engineering(­®�¯5

6�78)[J], 2016, 45(6): 1473 

[19] Kim D H, Han Y S, Lee H I et al. Scripta Metall Mater[J], 

1994, 31(7): 819 

[20] Yi S B, Zaefferer S, Brokmeier H G. Mater Sci Eng A[J], 

2006, 424(1-2): 275 

[21] Yang X, Miura H, Sakai T. Trans Nonferrous Met Soc 

China[J], 2007, 17(6): 1139 

[22] Dudova N, Belyakov A, Sakai T et al. Acta Mater[J], 2010, 

58(10): 3624 

[23] Hallberg H, Wallin M, Ristinma M. Comput Mater Sci[J], 

2010, 49(1): 25 

 

 

 

Microstructure and Mechanical Properties of Mg-8Li-4Al-0.3Y Alloys 

 

Yang Yan

1,2

, Zhang Xueping

1

, Ren Fengjuan

1

, Peng Xiaodong

1,2

, Xie Weidong

1,2

, Zhang Zhenyu

1

 

(1. College of Materials Science and Engineering, Chongqing University, Chongqing 400044, China) 

(2. National Engineering Research Center for Magnesium Alloys, Chongqing University, Chongqing 400044, China) 

 

Abstract: The microstructure and mechanical properties of as-cast, solution-treated and as-extruded Mg-8Li-4Al-0.3Y alloys were studied 

by optical microscope (OM), scanning electron microscope (SEM), X-ray diffraction analysis (XRD) and tensile test machines. The results 

show that as-cast Mg-8Li-4Al-0.3Y alloy is composed of �-Mg, β-Li, Al

2

Y, AlLi and MgAlLi

2

 phases. MgAlLi

2

 compound at the grain 

boundaries disappears in the solution-treated alloy and most of AlLi phase decompose and dissolve into the matrix, while only part of 

larger AlLi particles are left during the solution treatment. The microstructure of the as-extruded alloy is refined obviously and more 

uniform due to the dynamic recrystallization during the extrusion process. The microhardness of the solution-treated alloy is much higher 

than that of as-cast one due to solution strengthening. The mechanical properties of Mg-8Li-4Al-0.3Y alloys are improved a lot by 

extrusion and the ultimate strength and elongation of the extrude alloy reach 208 MPa and 25.1%, respectively.  

Key words: Mg-Li alloy; solution treatment; hot extrusion; microstructure; mechanical property 

 

Corresponding author: Yang Yan, Ph. D., Associate Professor, College of Materials Science and Engineering, Chongqing University, 

Chongqing 400044, P. R. China, Tel: 0086-23-65102856, E-mail: yanyang@cqu.edu.cn 


