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Unusual Wetting Phenomenon of Liquid Bi on Solid Cu and Its Application to J oining
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Abstract

An unusual wetting phenomenon of liquid Bi on a surface-porous copper has been studied. A surface-oxidized copper substrate was

reduced at 473K in H, to prepare a porous metallic layer at the surface, and the wetting behavior of liquid Bi on this metallic layer

was investigated. The unusual wetting behavior of liquid Bi was observed on the surface-porous copper substrate. This unusual

wetting phenomenon of liquid Bi was then applied in the joining of copper wire with the surface-porous copper substrate. Bonding

was successfully achieved with a minimized weld overlay at the joining point.
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Fig. 1 SEM image of the cross section of iron substrate prepared
by the oxidation-reduction process. A metallic iron porous layer
was formed on the iron substrate.
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Fig. 2 SEM image of the cross section of the iron substrate with
the penetration of liquid Cu. (a) SEM image and (b) EDX analysis
of Cu in the image (a).
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Fig 3  Cross section of the copper oxide layer formed on the
copper substrate prepared by oxidation at 1073K for 1h in air.
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Fig. 4  Cross section of the porous copper layer formed on the
copper substrate prepared by reduction at 473K for 1hin H,.

Fig. 5 Cross-section of the surface-porous copper (gray) substrate
wetted by liquid Bi (white) at 673K.
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Fig. 6  Schematic diagram for joining the surface-porous copper
substrate and wire using Bi.
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surface-porous copper substrate
50 um

Fig. 7 Radial cross-section of the copper wire with the copper
substrate. Penetration of Bi (white area) into the porous layer
formed on copper (gray area) materials.
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