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Abstract Interfacial reaction and mechanical properties between Sn-Bi-X ternary alloys(X : 2Cu, 2Sb, 5In) and
Cu-substrate were studied. Cu/solder joints were subjected to aging treatments for up to 60days to see interfacial
reaction at 100°C and then were examined changes of microstructure and interfacial compound by optical microsco-
py, SEM and EDS. Cu/solder joints were aged to 30days and then loaded to failure at cross head speed of 0.3mm
min~' to measure strength and elongation.

According to the result of EDS, it is supposed that the soldered interfacial zone was composed of CusSn and Cus
Sns. According to the tensile test of Cu/solder joint, joint strength was decreased by aging treatment. Fractographs
of Cu/Sn-Bi solder detailed the effect of aging on fracture behavior. When intermetallic was thin, the fracture oc-
curred through the solder. But as the interfacial intermetallic is thickened, the fracture propagated along the inter-
metallic/solder interface.
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Fig. 1. Shape of tensile specimen for joint strength test.
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Fig. 2. Area of spread with soldering time with RMA-flux. Cu
plates were cleaned with 10% H.SO. and tested at 30°C above
the liquidus temperature of Sn-Bi-X solders.
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Fig. 3. Changes in microstructure of 43Sn-57Bi(a), 43Sn-55Bi
-2Cu(b), 43Sn-55Bi-2Sh(c) and 43Sn-52Bi-5In(d) with

aging time.
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Fig. 4. SEM image of Cu/solder intermetallic layer after heat
treatment at 100°C for 60days. 43Sn-55Bi~2Cu/Cu(a), 43Sn~
55Bi~2Sb/Cu (b), 43Sn-52Bi-5In/Cu(c)
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Table. 1. EDS results of Fig. 4.
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Fig. 5. Ultimate tensile strength of Cu/Sn-Bi-X solder joints
with heat treatment time. The specimens were heat treated at
100C.
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Fig. 6. Elongation of Cu/Sn-Bi-X solder joints with heat treat-
ment time. The specimens were heat treated at 100C.

Fig. 7. Optical micrograph of cross section of the Cu/43Sn-
57Bi solder joints showing crack propagating path. The speci-
mens were heat treated at 100°C for Oday(a), 3days(b) and
30days(c).
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Fig. 8. Fractograph of Cu/43Sn-57Bi solder joints. The speci-
mens were heat treated at 100°C for Oday(a), 3days(b) and
30days(c).
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