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Continuous Fiber Production of Sn-Zn Alloys
by the In-Rotating-Liquid-Spinning Process

Mitsuyoshi SHIMAOKA, Reo MATSUMURA *!, Koji IKEDA *? and Toshiaki MORIMURA *?3

Development of lead-free solder alloys is very important problem. Sn-Zn alloy system is noticed as the
substitutive solder. Sn-Pb eutectic solder has good spinnability on the In-Rotating-Liquid-Spinning process
but the spinnability of the substitutive solder has not been examined except Sn-Ag alloy and Sn-Ag-Bi alloy.
In this paper, the spinnability of Sn-Zn alloys has been examined. The spinnability of Sn-9mass%Zn eutec-
tic alloy was worse than that of Sn-7mass%Zn alloy and the continuous fiber about 5m in length was pro-
duced in case of Sn-7mass%Zn alloy. In case of Sn-8Zn-3mass%Bi alloy of which the melting temperature
1s lower and of which the wettability is better than those of Sn-Zn eutectic alloy, the spinnability was worse
than that of Sn-Zn binary alloys and the toughness of Sn-Zn-Bi alloy was also very low. The spinnability
of Sn-Zn-Al alloys which added Al into Sn-Zn eutectic alloy in order to improve the solder joining was bet-
ter than Sn-Zn binary alloys and Sn-8Zn-3mass%Bi alloy. In these alloys, ethanol as the coolant liquid was
more effective than water on the spinnability and the improvement of the smoothness of the fiber surface.

Solidification microstructures of these alloys have been examined and very interesting structures were
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observed in cases of Sn-Zn-Al alloys.
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Fig. 1 Schematic diagram of the In-Rotating-Liquid-

Spinning apparatus.
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Sn-9mass%Zn Alloy

Fig. 2 SEM view of the surface appearance of
Sn-9mass%Zn alloy fiber produced by

In-rotating-water-spinning process.
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Melt Jet

Fig. 3 Video image of the melt jet flow in the

ethanol layer.
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Fig. 4 SEM view of the surface appearance of
Sn-mass%Zn alloy fiber produced by in-

rotating-water-spinning process.
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Fig. 5 SEM view of the surface appearance of

Sn-7mass%Zn alloy fiber.
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Sn-7mass%Zn Alloy I 02nm

Fig. 6 SEM view of the as-cast Sn-7mass%Zn alloy
fiber with full ductility.
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Fig. 7 SEM views of the cross sectional shape of the
obtained Sn-Zn alloy fibers.
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Fig. 8 Video image of molten Sn-8Zn-3mass%Bi alloy
jet flow in rotating water layer and the surface

appearance of the obtained alloy fibers.
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Fig. 9 Video image of molten Sn-8Zn-3mass%Bi alloy
jet flow in rotating ethanol layer and the surface

appearance of the obtained alloy fibers.
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Fig. 10 Cooling curves of Sn-9Zn-1mass%Al alloy
and Sn-9Zn-5mass%Al alloy.
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Fig. 11 DSC curve of Sn-9Zn-5mass%Al alloy.
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Fig. 12 Video image of molten Sn-9Zn-1mass%Al
alloy jet flow in rotating ethanol layer and

the surface appearance of the obtained fibers.
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Fig. 13 SEM view of the surface appearance of
Sn-9Zn -1mass%Al alloy fiber produced by

in-rotating-ethanol-spinning process.
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Fig. 14 SEM views of the microstructure of

Sn-7mass%Zn and Sn-9mass%Zn alloys.
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Fig. 15 SEM views of the microstructure of
Sn-8Zn - 3mass%Bi alloy.
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Fig. 16 SEM views of the microstructure of Sn-9Zn-
5mass%Al and Sn-9Zn-1mass%Al alloys.
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