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Table 1  Chemical composition and melting points of filler metals 

Chemical composition, ω/% 

Filler 

metals 

Sn Zn Ag Cu 

Solidus 

temperature/ 

� 

Liquidus 

temperature/ 

� 

Sn-Zn-Ag 95.5 2.5 2 - 180 210 

Zn-Sn-Cu 5 92 - 3 360 380 
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Fig.1  Schematic diagram of ultrasonic assisted soldering 
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Table 2  Ultrasonic soldering process parameters 

Material Soldering temperature, T/� Holding time, t/s 

Sn-based solder 300 10 

Zn-based solder 450 No 

 

 

 

 

 

 

 

 

 

 

 

 

� 2  Sn-Zn-Ag=>���� 

Fig.2  Micrograph of Sn-Zn-Ag soldering 

 

 

 

 

 

 

 

 

 

 

 

� 3  Zn-Sn-Cu=>���� 

Fig.3  Micrograph of Zn-Sn-Cu soldering 
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Fig.4  Interface micrograph between soldering seam and  

aluminum alloy 
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� 5  f�CDE|�ekA Al(r?=noP[� 

Fig.5  Al element distribution in soldering seam under different ultrasonic action time: (a) t=1.5 s, (b) t=2.5 s, (c) t=3.5 s, and (d) t=4.5 s 
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� 6  Hn�M¡��Pv� 

Fig.6  Interface micrograph between soldering seam and 

aluminum alloy 
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Table 3  EDS results of each point in Fig.6 (ω/%) 

Position No. Al Mg Sn Zn Ag 

1 5.9   33.5 60.7 

2 88.9  7.7 3.4  

3 6.4 0.7 92.9   

4 97.3   2.7  

5 4.4 1.4 94.2   

6 4.4 0.6 95.1   
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� 7  H¢£¤MNP��v� 

Fig.7  Micrograph of the interface where the aluminum alloy is  

polished after soldering 

 

 

 

 

 

 

 

 

 

 

 

 

� 8  Hn�O¡��Pv� 

Fig.8  Interface micrograph between soldering seam and  

magnesium alloy 

 

 

 

 

 

 

 

 

 

 

 

 

� 9  HQ¢£¤ONP��v� 

Fig.9  Micrograph of the interface where magnesium alloy is  

polished after soldering 
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� 10  MN¡���� 

Fig.10  Micrograph of the aluminum alloy side 
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� 11  MN¡(r¥[� 

Fig.11  Element linear distribution of the aluminum alloy side 

 

 

 

 

 

 

 

 

 

 

 

 

� 12  HQ¢£¤MNP��v� 

Fig.12  Micrograph of the interface where the aluminium alloy is 

polished after soldering 

 

α-Mg��;&�=� γ-MgZn��cI�c��û

d&Æ65½¾FLg�e/�-2�; SnFÌ�h

è��UöØà"#ö�`aQ2ÆÇ5���lD

�Ç�����Èa�]Â�ûd��&]����

]^�P?ÉÇ�]^�Ê��Ë�Ì¹&�w���

Í/ùÎx��-2FÏ�ùÐ@Ê���[&�EF 

G��j�Zn¸��Uö���/Õ�Ñ�c

��& Al-Mg�Mw[�{�¬O|z�}2���

t|�Ò$&~[O|&07�/

[12]

F 

�	����������������

ê 13�*��T��/Õ»¼û.F0ê �ù

12�/Õ��%9�AB�¸5 ��� Mg CD

E]/Õ�9Ñ���Ó/Õ�����c��ûd 

 

 

 

 

 

 

 

 

 

 

 

 

� 13 ON¡���� 

Fig.13  Micrograph of magnesium alloy side 

 

 

 

 

 

 

 

 

 

 

 

 

� 14  H¢£¤ONP��v� 

Fig.14  Micrograph of the interface where the magnesium alloy  

is polished after soldering 
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Microstructure of Ultrasonic-assisted Soldering Mg/Al Dissimilar Metal Joints 

 

Yu Weiyuan, Gao Mengzhao, Zhang Tianyu, Shang Jiangxu, Yan Zehua 

 (State Key Laboratory of Advanced Processing and Recycling of Non-Ferrous Metals, 

Lanzhou University of Technology, Lanzhou 730050, China) 

 

Abstract: Sn-based and Zn-based soldering filling metals were selected, and 6063 Al alloy and AZ31B Mg alloy were welded by 

ultrasonic-assisted soldering in the atmosphere, and the microstructures of the solder joints soldered with the two soldering filler metals were 

analyzed by OM, SEM and EDS spectrum. The results indicate that when the Sn-based soldering filler metal is adopted, the joints cannot 

generate Mg-Al brittle intermetallic compounds, and the Al element dissolved in soldering seams exists in the joint in the form of Al-Sn-Zn and 

Ag (Al) phases, and when the ultrasonic action time reaches 4.5 s, the Al element is uniformly distributed in the whole soldering seam. When the 

Zn-based soldering filler metal is adopted, a large amount of brittle Mg/Al intermetallic compounds are generated in the joint, and the second 

phase of Sn particles with low-melting-point disperses at the grain boundary of the soldering seam.  

Key words: Mg alloy; Al alloy; soldering; ultrasonic-assisted 
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