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Effect of content of Cu on wettability and mechanical property of
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Abstract: A new BiSbCu ternary alloy was formed by adding different contents of Cu into Bi5Sb solder alloy to improve
its wettability and mechanical properties. The results show the effect of adding 0.5%—5.0% (mass fraction) Cu into Bi5Sb
on the melting point of BiSSb solder alloy is not distinct, whereas the wettability and mechanical property are remarkably
improved. Compared with the Bi5SSb matrix, the spreading area of (Bi5Sb)1.5Cu solder alloy increases 57.8% and the

tensile strength increases 212.4% when the content of Cu is 1.5%. The number of needle-like Cu,Sb gradually increases

with increasing Cu content, which weakens the properties of the solder alloy.
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Table 1 Composition of examined solder alloys

Sample No. w(Bi5Sb)/% w(Cu)/%
1 100.0 0
2 99.5 0.5
3 98.5 1.5
4 97.0 3.0
5 95.0 5.0
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Fig.1 Schematic diagram of specimen for tensile test (mm)
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Fig.2 Effect of copper content on melting point of solder alloys
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Fig.3 SEM images and EDS patterns of solder alloys: (a)
SEM image of (Bi5Sb)0.5Cu; (b) EDS pattern of point 4; (c)
SEM images of (Bi5Sb)1.5Cu; (d) EDS pattern of point B;
(e) SEM image of (Bi5Sb)3.0Cu
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Fig.4 Effect of copper content on spreading area and wetting

angle of solder alloys
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Fig.5 SEM images of intermediate metal composites between
solder alloys and copper substrate: (a) (Bi5Sb)0.5Cu; (b)
(Bi5Sb)1.5Cu; (c) (Bi5Sb)5.0Cu
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Fig.6 Effect of copper content on tensile strength of solder

alloys
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