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Fig.1  Schematic diagram of the measured area for 

inhomogeneous dissolution of Ni wires 
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� 2  ����� Ni����������� 

Fig.2  Dissolution thickness of Ni wire vs time in molten Sn 

solder at different temperatures: (a) without USV and    

(b) with USV 
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Fig.3  Dissolution thickness X vs t

1/2 

of Ni in molten Sn solder 

without USV treatment 

 

 

 

 

 

 

 

 

 

 

 

� 4  Ni������� Arrhenius ! 

Fig.4  Arrhenius plots of dissolution rate of Ni in Sn solder with 

and without applied USV 
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Fig.5  Dissolution rate of Ni in molten Sn solder treated at 

350 " with different USV powers 
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 6  350 �� Ni/Sn�������� 

Fig.6  Morphologies of Ni/Sn interfacial microstructure at 350 � without USV (a~c) and with USV (d~f): (a) 5 min, (b) 10 min, and  (c) 

15 min; (d) 30 s /300 W, (e) 30 s /500 W, and (f) 30 s /700 W 

 

 

 

 

 

 

 

 

 

 

 

 

 7  ���������� Ni

3

Sn

4

 !"#�$�%&'()*+,-�� 30 s��� Ni

3

Sn

4

 !" 

Fig.7  Thickness of interfacial Ni

3

Sn
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 layer vs immersion time without USV (a); thickness of interfacial Ni

3

Sn
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 layer for 30 s with 

different ultrasonic powers (b) 
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Fig.8  Ultrasonic pressure distribution in molten Sn solder pool (a); 

ultrasonic pressure distribution curve in the position of the 

Ni wire (b) 
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Effect of Ultrasound on Dissolution Acceleration Behavior of Ni/Sn  

 

Liu Yun, Yu Weiyuan, Sun Jungang, Sun Xuemin, Wang Fengfeng 

(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metal, Lanzhou University of Technology, 

 Lanzhou 730050, China) 

 

Abstract: The dissolution behavior of Ni in molten Sn solder with and without applied ultrasonic vibration (USV) was investigated by the 

immersion experiment. In order to reveal the mechanism of accelerated dissolution by USV, the ultrasonic pressure distribution in molten solder 

was simulated by finite element analysis and the microstructures after dissolution were observed. The results show the dissolution amount of Ni 

in Sn after 10 s of USV is equivalent to that of a holding time of 5 min without USV. Without USV, the interfacial IMC gradually thicken as the 

holding time increases, which hinders the diffusion of Ni atoms into the Sn solder. With USV, ultrasonic cavitation causes the infinite dissolution 

of Ni into Sn solder. Furthermore, the dissolved Ni atom at the interface is brought rapidly to the molten solder by the ultrasonic streaming, 

which causes a large number of elongated rod-shaped Ni

3

Sn

4

 precipitated during the subsequent cooling process.  

Key words: dissolution; activation energy; ultrasonic cavitation; ultrasonic-assisted soldering 
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