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Production of Au-Based Al, Mg and Sn Alloys’ Fiber
by the In-Rotating-Water-Spinning Process

Mitsuyoshi SHIMAOKA

The spinnability of pure gold on the In-Rotating-Water-Spinning process is not good because of the low
formability of the oxide film around the molten gold jet. The production of continuous fibers of Au-based Al, Mg
and Sn alloys by this spinning method has been performed. The long wires above the inner circumferential length of
the rotating drum were obtained in all alloys. The optimum spinning conditions were 3s™ ' in drum rotational speed,
about 0.45MPa in ejection pressure of the melt. The tension tests for the obtained fiber of the diameters from 82 to
145um have been examined. In Au— lat%Al alloy fiber, the tensile strength and the elongation were from 120 to
147MPa and from 5 to 8%, respectively. In Au—1at%Mg alloy fiber, the tensile strength and the elongation were
from 180 to 200MPa and from 7 to 13%, respectively. And in Au— 1at%Sn alloy fiber, the tensile strength and the

elongation were about 130MPa and from 8 to 12%, respectively.
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Fig. 2 Schematic diagram of In-Rotating-Water-Spinning

apparatus.
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Table 1 Experimental conditions of wire production by the

In—Rotating — Water — Spinning method.

Nozzle Diagram,  dn [pum] 70 ~ 170
Velocity of Rotating L1qu1(]1v ;f L[;:}:elg | 300 - 483
Ejection Pressure, Pn [MPa] 0.35 ~ 045
Temperature of Coolant, Tf [C] 11 ~ 18
Coolant Water
Incidence Angle, ¢, [rad] 0.58 ~ 0.79
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Fig. 3 SEM views of obtained Au — 1at%Sn alloy wires.
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Fig. 4 The relation between the maximum length of the

obtained Au — 1at%Sn alloy wire and the drum velocity.
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Fig. 5 The jet orbit of molten Au — 1at%Sn alloy ejected at a

low incidence angle into the rotating water layer.
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Fig. 6 The relation between the velocity of the jet ejected

from conical nozzle and the ejection pressure.
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Fig. 7 SEM images of the produced Au— lat%Sn alloy

wires.
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Table 2 Experimental spinning conditions for Au— lat%Al

alloy.

Experiment No.1 No.2 No.3 No.4
dn [pum] 125 70 75 125
ND[s™'] 3.08 3.17 3.25 3.33

Pn [MPa] 0.45 0.45 0.45 0.45
r [C] 17 15 14 12
@ [rad] 0.73 0.72 0.72 0.73

Coolant :Water

Coolant : Water  (No.2)

(Coolant : Water

Fig. 8  Video images of the molten Au— lat%Al alloy jet

behavior.
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Fig. 9  SEM images of the produced Au— lat%Al wires.
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Fig. 10 Maximum length of the spun wire of Au— lat%Al

alloys.
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Table 3 Experimental spinning conditions for Au— lat%Mg

alloy.
Experiment No.1 No.2 No.3
dn [um] 120 100 75
ND[s™'] 3.08 3.17 3.25
Pn [MPa] 0.45 0.45 0.45
r [C] 12 17 16
@ [rad] 0.66 0.79 0.73

(Coolant : Water

Coolant : Water (No0.3) Coolant : Water

Fig. 11  Video images of the molten Au— lat%Mg alloy jet

behavior.
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Fig. 12 SEM images of the produced Au— lat%Mg wires.
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Fig. 13 Maximum length of the spun wire of Au—lat%Mg
alloys.
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Fig. 14 The specimen of tensile test piece for the spun wire.
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Fig. 15 The stress-strain diagrams of obtained Au—1at%Al
alloy, Au — lat%Mg alloy and Au — 1at%Sn alloy fibers.
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Fig. 16 SEM views of the tensile fracture surface of the
obtained Au—lat%Al, Mg and Sn alloys’ fibers.
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Fig. 17 The ductility of the obtained wires.
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