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Fig.1  Schematic diagram of ultrasonic-assisted electrical 

resistance brazing 
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Fig.2  SEM images of the joints brazed at 450 � (a), the resistance brazed joints (b), and the ultrasonic-assisted electrical resistance 

brazed joints (c) 
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Table 1  EDS analyses of each point in Fig.2 (ω/%) 

Position No. Al Zn 

1 3.68 96.32 

2 20.55 79.45 

Fig.2a
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3 38.87 61.13 

Fig.2b

3

 

4 

5 

6 

2.93 

27.18 

43.09 

97.07 

72.82 

56.91 

Fig.2c
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Table 2  Comparison of phase content of joints under 

different physical fields (%) 

Method Primary α-Al Eutectoid α-Al η-Zn phase 

Furnace brazing 36.90 12.98 50.12 

Resistance brazing 53.29 42.06 4.65 

Ultrasonic-assisted 

electrical resistance 

brazing 

30.31 62.34 7.35 
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Table 3  Size of primary α-Al phase and content of striated 

eutectoid under different physical fields 

Method 

Size of primary 

α-Al/µm 

Striated eutectoid 

content/% 

Furnace brazing 40.34 12.91 

Resistance brazing 37.60 7.07 

Ultrasonic-assisted 

electrical resistance brazing 

17.77 0.81 
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Fig.3  SEM images of the joints brazed with different ultrasonic powers: (a) 300 W, (b) 500 W, and (c) 700 W; SEM images of the joints 

brazed with different electric currents: (d) 6.5 kA, (e) 7.0 kA, and (f) 7.5 kA 
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Fig 4  Relationship between grain size and ultrasonic power 

 

�=��>¢"�R$M=>A�B�n"��2{

lGB�$^_#-"ef1<��$�A�B�n

¯ 700 W@�"�`�)*�l�ef"op./< 

u&$@Õ�"�#	n�E��±$]!Ç�

Ã/�îl@Õ����6 u¾¿89$õkA�

�n"��$@Õ�VB α-Al�"� CA��n¯

300 W Y" 34.47%�R��A��n 700 W Y"

30.31%$VB�� ±G���§�\/ α-Al�"�

 ²CA��n¯ 300 W Y" 48.01%½_��A�

�n 700 WY" 62.34%$u¾¿�>�A�B"��

2{Àu\/ α-Al�"E	<VB α-Al�� �´$

η-Zn�n��$�\/ α-Al�õ���$�� Zn-Al

�3�ÇKU$y¦_��� Al� Gm\/�±Â

jY$õk Al� "��$/="\/�ÃÜ$�V

B α-Al �0 η-Zn ���I��$�`��#-� 

0A��n"ÄÅÆÇ 5 +È$K�<=õkA��

n"��$@Õ� Al� nõ���$Æ3CmA�

 !l34��"Àu !$õkA�B�n"��$  

 

 

 

 

 

 

 

 

 

 

 

� 5  ¤���!67z{C¢£ 

Fig.5  Content of each phase vs ultrasonic power 
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Fig.6  Relationship between grain size and current intensity 
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Fig.7  Content of each phase vs current intensity 
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Microstructure Evolution of Ultrasonic-Assisted Electrical Resistance 

Brazing Joints of 6063 Aluminum Alloys 

 

Yu Weiyuan, Wu Weijie, Sun Xuemin 

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

of Technology, Lanzhou 730050, China) 

 

Abstract: A Zn-Al alloy was used as filler metal to braze 6063 aluminum alloy using ultrasonic-assisted electrical resistance-brazing 

technology. The effects of ultrasonic field and electric field on the microstructure evolution of the joints were studied, and its mechanism 

was also analyzed. The results show that applying ultrasonic vibration to substrate during brazing process could effectively promote the 

effective connection between the filler metal and base metal, reduce the defects, and improve homogeneity; thus the joints with good 

metallurgical bonding are obtained. In addition, both ultrasonic power and electrical current intensity have significant effect on the 

dissolution during the brazing process. With the increment of ultrasonic power, the dissolution of the base metal is intensified, the Al 

content in the brazing seam increases, and the eutectoid α-Al phase increases. As the electrical current increases, the primary α-Al phase 

increases. 

Key words: 6063 aluminium alloy; ultrasonic-assisted electrical resistance brazing; ultrasonic power; current intensity 
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