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Abstract

In order to measure the surface tension and viscosity of high temperature melts with high viscosity, a method using
sample rotation is developed. An electrostatically levitated melt was spun with a rotating magnetic field, and the shape
evolution of the sample was observed. Especially, the bifurcation behavior was closely monitored by a high speed camera.
The experiments confirmed that the rotation frequency at the bifurcation could be precisely measured by monitoring the
fluctuation of the power of the He-Ne laser reflected at the sample surface, and thus, the surface tension could be calculated
based on the theory. As for the viscosity measurements, preliminary experiments showed that the speed of the shape
evolution after the bifurcation was related to the viscosity of the sample.
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Fig.1 Schematic side view of the electrode assembly
and observation system: (1) sample, (2) top
electrode, (3) bottom electrode, (4) four side
electrodes, (5) four coils, (6) rotation
measurement system, (7) side view camera,

and (8) high speed camera.
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Fig. 2 Shape evolutions as a function of rotation; the

abscissa shows the normalized rotation
frequency, and the ordinate is the normalized
maximum drop radius. Dots correspond to the
theoretical prediction?® whereas solid squares
are experimental results for zirconium samples
(axisymmetric shape), and open circles are the
results for zirconium after bifurcation
(non-axisymmetric shape).
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Sample images taken by the high speed camera
through a hole in the top electrode: (a)
axisymmetric and (b) non-axisymmetric. ¢
indicates the rotation angle measured by image
analysis.
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Fig. 4 Schematic drawing of the rotation measurement
system.
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