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Production of Ag — Bi — Al Alloy Fiber by the In-Rotating-Water-Spinning Process

Mitsuyoshi SHIMAOKA and Tomoki TANAKA *

It is difficult to produce the continuous wire of Ag-Bi alloy by the In-Rotating-Water-Spinning process

because the solidification temperature region of this alloy is very wide. Because Aluminium improves

the formability of an oxide film around the melt jet ejected from the quartz nozzle, the spinnabilities of

Ag-Bi alloy and Ag-Bi-Al alloy have been examined. In the cases of pure Ag, Ag-5at%Bi alloy and Ag-

10at%Bi alloy, melt jets ejected from the quartz nozzle into rotating water solidified powdery. In cases

of pure Bi and the other Ag-Bi and Ag-Bi-Al alloys, short fibers were obtained but the continuous wire

was not obtained though the spinning experiments on many spinning conditions were performed. To pro-

duce long fiber above 100mm, it is desirable that the drum speed and the ejection pressure are in the range
of 3.33 ~ 4.00s* and of 0.20 ~ 0.25MPa, respectively.
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Fig.1 Photograph of the In-Rotating-Water-Spinning

phenomenon.
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Fig.2 Equilibrium phase diagram of the Co-Cu alloy sys-

tem.
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Fig.3 Equilibrium phase diagram of Ag - Bi alloy.
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Fig.4 Schematic diagram of the In-Rotating-Water-

Spinning apparatus.
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Fig.5 Video images of melt jet flow in the rotating
water and SEM views of the solidified powder and

filament of Ag - Bi alloy.
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Fig.6 SEM views of the surface appearance of the
obtained Ag — Bi — Al alloy fibers.
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Fig.7 The change of liquidus line by addition of Al into
Ag - Bi alloy.
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Fig.8 Relation between the average wire length of

obtained Al - Bi - Al alloy and the Bi concentration.
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Fig.9 Comparison of the melt jet behavior at 0.20 MPa

in the ejection pressure.

Np=4.67s"!
I 10 mm
Ag - 5Bi - 5 at%Al Alloy

Np=4.67s"1 s
I [0 mm
Ag - 10Bi - 5 at%Al Alloy

Fig. 10 Comparison of the melt jet behavior at 0.25 MPa

in the ejection pressure.
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Fig. 11 Relation between the average wire length and the

drum velocity (1).
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Fig. 12 Relation between the average wire length and the

drum velocity (2).
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