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Properties of AgCuSn Solder Alloy Prepared by D-KH Method
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Abstract: Ag-22.4Cu-20Sn solder alloy was prepared by D-KH method and casting. XRD, SEM, DSC
and mechanical testing were used to study phase compositions, microstructures, melting properties, shear
strengths of brazed joints and other related properties in comparison with solder alloy prepared by casting.
The results show that phases of Ag-22.4Cu-20Sn solder ribbon made by D-KH are (Ag),CusSn and AgsSn
while the phases of the solder made by casting are (Ag),Cus;Sn, AgsSn and Cuy;Sny;. Thus in comparison
with the solder made by casting the melting characteristics are so different, such as the solidus temperature
to be lower and melting range were reduced. Under the same condition, the wetting and spreading
properties of solder alloy made by D-KH with 0.1 mm thickness are super. Simultaneously, shear strength
of the joint is higher and stability is better.
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Fig.1 Ternary phase diagram of AgCuSn system
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Fig.2 Ag-22.4Cu-20Sn solder alloy made by D-KH method
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Tab.1 Contents and impurities (mass fraction) in Ag-22.4Cu-20Sn alloy 1%
» ES%x FREE(S)
6 s - o
Ag Cu Sn ¢} Pb Zn Cd  RPiSHE
SR nd 57.48~57.69 22.25~22.54 19.90~20.18  0.02 0.003 0.003 0.001 0.18
D-KH HH1(0.1 mm) 57.54~57.90 2236~22.55 19.20~19.80  0.03  0.003 0.002 0.001 0.22
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Fig.3 XRD spectrums of Ag-22.4Cu-20Sn alloys:
(a). As cast; (b). D-KH
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Fig.4 Microstructures of Ag-22.4Cu-20Sn solder alloys:
(a). As cast; (b). D-KH
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Fig.5 DSC curves of Ag-22.4Cu-20Sn solder alloys prepared by: (a). As cast; (b). D-KH
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Fig.6 Surface morphology of Ag-22.4Cu-20Sn solder alloys
after wetting: (a). As cast; (b). D-KH
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Fig.7 Backscattered electron images of brazing interface: (a). As cast; (b). D-KH
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Tab.4 Shear strength of brazed joints /MPa
Tz B FE SD
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D-KH % 167.3,157.9,157.9,160.32,159.80 160.64 3.88
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