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Characteristics of Rod Type Quadrupole Electro-Static Levitation
Furnace under Micro-Gravity Condition
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One of space material experimental themes is containerless material processing that studies material
properties and creates new materials. The attainment of stable levitation and high temperature heating of
sample is indispensable for the experiment. In order to solve these two problems at the same time, rod type
quadrupole levitation electrode which is characterized by small shield area agdinst heat radiation was
proposed from the result of theoretical analysis and further the prototype apparatus was made. With this
apparatus, the sample levitation, the sample heating by infra-red radiation and the melting experiment
were carried out under micro-gravity condition. The result showed that the melting of the sample with the
stable levitation can be performed by this system. Namely the two problems were solved. Furthermore, it
was also confirmed that the levitation of the sample can be controlled by changing an applied voltage.
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Fig. 2 Equipotential surface of rod type levitation elec-
trode.
(1) Rod quantity=3, (2) Rod quantity=5, (3)
Rod quantity=9, (4) Prototype.
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Table | Relation between sphere electrode position and
optimum charge, minimum value of maximum
error: both electrodes have the same polarity of

potential.
D[Cm] Qopt[pc] dopt[m] Emax/min[%]
5.0 1.25077 0.050012 2.68
7.5 1.29044 0.075012 1.11
10.0 1.31247 0.100012 0.558
12.5 1.32650 0.125012 0.294
15.0 1.33620 0.150012 0.149
20.0 1.34877 0.200012 3.38x 1073
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Fig. 3 Characterisitics of potential distribution within the levitation electrode space when both sphere electrodes have the same

polarity.

(1) Distribution at Y'=0 surface, (2) Distribution at X =0 surface.
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Fig. 4 Relation between total potential ¢ and position .
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Fig. 6 Simulation of a sample motion in rod type levita-
tion electrode.
(1) Rod quantity=3, (2) Rod quantity=5, (3)
Rod quantity=9, (4) Prototype.
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Fig. 7 Melting of sample in a micro-gravity experiment at drop tube.
(1) SEM observation of sample: (a) Melted glass sample, (b) Non-melted glass sample; (2) SEM observation of
sample: Enlargement of melted glass sample; (3) EDX analysis.
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Fig. 8 Stable levitation sample in a micro-gravity experi-
ment.
Sample=Ni. Mass=130 mg. Gravity=10-% g.
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