19 10 2009 10
Vol.19 No.10 The Chinese Journal of Nonferrous Metals Oct. 2009

1004-0609(2009)10-1782-07

Sn-30Bi-0.5Cu

( 100088)
Sn-Bi Cu Sn-30Bi-0.5Cu
Cu Bi / Bi
Cu-Sn (Intermetallic compounds, IMC) Cu 0.5%( )
IMC B-Sn
Sn-Bi Sn-Bi-Ag
Sn-30Bi-0.5Cu
Sn-Bi-Cu
TG 425 A

Microstructures and mechanical properties of
Sn-30Bi-0.5Cu low-temperature lead-free solder
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Abstract: A new type of low-temperature solder, Sn-30Bi-0.5Cu was fabricated by adding Cu elements into the
tin-bismuth series solder. The microstructures and mechanical properties of the solder were studied. The results show that
the addition of Cu elements can restrain the segregation of bismuth in the interface between solder and Cu pad, prevent
the bismuth from forming into bulky crystal as strips, and in-situ form Cu-Sn intermetallic compounds(IMCs) in
tin-bismuth solder. When the mass fraction of Cu is about 0.5%, both of the tensile strength and elongation reach to the
best values, and the vibration reliability increases. The reason is that the addition of Cu element can improve the
microstructures of the Sn-Bi-Cu solder by forming appropriate rod-like shape fine IMC crack pinning and strengthening
[-Sn soft matrix, thus strengthening its soldering and vibration mechanical properties which are close to those of
Sn-Bi-Ag solder and far more than those of the Sn-Bi eutectic solders. Two types of fracture occur. During the tension
tests the fracture surface type of the Sn-30Bi-0.5Cu solder is a mixed fracture surface of plastic and brittle.
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Fig.3 Effect of mass fraction of Cu on mechanical properties

of Sn-30Bi alloy
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Fig.5 SEM image of Sn-rich zone of fracture in Sn-30Bi-
0.5Cu solder
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Fig.6 EDS pattern of particles on fracture surface of
Sn-30Bi-0.5Cu solder alloy shown in Fig.5
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