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Au-20Sn Alloys Prepared by Rapid Solidification and Their Brazing Performance

ZHAO Xiaoran', ZHAO Mingxuan’, WU Haijun', YU Jianshu', LIU Yi', XU Kun' "
(1. Kunming Institute of Precious Metals, Kunming 650106, China;
2. Institute of Aerospace System Engineering Shanghai, Shanghai 201108, China)

Abstract: Rapidly quenched Au-20Sn alloy ribbons were prepared by single roller melt-spinning. Their
melting characteristics, phase composition, micro-structure were characterized by DSC, XRD and FESEM.
The welding capability on Cu and Ni were also investigated. The results showed that the melting point of
rapidly quenched Au-20Sn alloy is lower than the eutectic melting point and depends on the rotation speed
of the copper roll. The faster the roller rotation speed is, the lower the melting point is. The microstructure
of the quenched alloys is fine and uniform, and the rod-shaped or ovate 5-AuSn phase is distributed on the
matrix structure, and the grain size can reach the nanometer scale. The quenching method inhibits the
formation of brittle phase {'~Au5Sn and improves the structure and mechanical properties of alloys.. The
solder ribbons have excellent wettability with Cu and Ni substrates, and spread farther on the Cu substrate
to form an interface layer which is free of needle-like structure, and form a loose granular IMC layer with
Ni.. The welded joint of Cu matrix has higher shear strength than Ni matrix. This is attributed to their
diffusion distance and different interface. The diffusion distance of solder on Cu is further than Ni.
Uniform thickness interface is formed with Cu, while granule IMC interface is formed with Ni.
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Fig.1 DSC curves of Au-20Sn alloys prepared
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Fig.3 XRD patterns of Au-20Sn solder alloys
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Tab.1 AusSn and AuSn phase content parameters

Solde alloys Phase 1% K W%
Rapidly solidifed ~ AusSn 100 115 59
solder AuSn 999 1666 41
AusSn 100 11.62 73
Mater alloy

AuSn 43.22 13.83 27
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Fig.4 Solidification microstructures of Au-20Sn alloys
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Tab.2 Shear strength of brazed joints on Cu/Ni

Average shear
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Fig.6 Interface microstructures of AuSn brazing on different substrates
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