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Fig. 1 Schematic diagram of ultrasonic-assisted soldering

process of Cu/Sn/Cu system
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Fig. 2 SEM image of cross-section of Cu-Sn samples before

holding temperature
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Table 1 Chemical composition of different areas locations in

Fig. 2 (mole fraction, %)

Mole fraction/%
Area
Cu Sn
1 55.6 44 4
2 72.8 27.2
3 50.2 49.8
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Fig. 3 SEM images of interfacial IMCs layer cross-section of Cu-Sn samples holding at 300 'C for different time: (a) 5 min; (b) 10

min; (¢) 15 min; (d) 20 min
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Fig. 4 Relationship between Cu-Sn IMCs interfacial thickness and holding time: (a) Interfacial Cu-Sn IMCs layer thickness as

function of holding time; (b) Interfacial total Cu-Sn IMCs layer thickness as function of holding time; (c) Interfacial CusSns layer

thickness as function of square root of holding time; (d) Interfacial Cu;Sn layer thickness as function of square root of holding time
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Table 2  Relationship between interfacial Cu-Sn IMCs
thickness and holding time
Coefficient thicl?r(l)et:l/ um thic(‘l::rlléessrslj um thicirlllzil/ pm
Xo 8.08 6.58 1.65
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n 0.5 0.5 1
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Fig. 5 SEM images of interfacial IMCs layer cross-section of Cu-Sn samples after applying ultrasonic for different time: (a) 0 s;

(b) 10s; (c) 20's; (d) 30 s; (e) 40's; (f) 50 s.
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Formation and evolution of IMCs layer at Cu/Sn solid-liquid
interface by ultrasonic assisted soldering

YU Wei-yuan"?, LIU Ying-zong', WU Wei-jie!, LI Fu-xiang', XING Chun-xiao'

(1. State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials,

Lanzhou University of Technology, Lanzhou 730050, China;

2. Key Laboratory of Non-ferrous Metal Alloys and Processing,

Ministry of Education, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The Cu/Sn/Cu structure was brazed by ultrasonic assisted soldering. The formation and evolution of Cu-Sn

intermetallic compounds (IMCs) by ultrasonic assisted soldering process were investigated. The results indicate that the

morphologies of interfacial Cu-Sn intermetallic compounds (IMCs) are gradually transformed from planar shape to

scallop-like shape without ultrasonic, in which the formation mechanism of CugSns is mainly controlled by diffusion, and

the formation mechanism of Cu;Sn layer is controlled by the reaction. After applying ultrasonic, a crush-dissolution

model is proposed by observing the evolution of the microstructure of Cu-Sn intermetallic compounds with different

ultrasonic conditions. The thickness of the interfacial Cu-Sn intermetallic compounds is controlled by changing the

ultrasonic time, which will improve the performance of the brazed joint.
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