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Possibility of superimposition of static magnetic filed for surface tension measurement of
high temperature melt using electromagnetic levitation
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Abstract; Static magnetic filed was superimposed for surface tension measurement of molten
silicon by oscillating droplet method using electromagnetic levitation (EML). Amplitude of
surface oscillation of the m=0, £1 and +2 was attenuated with increasing the static magnetic field
from 0 to 0.3T. When the static magnetic field was above 0.4T, the surface oscillations of m=0
and =1 vanished, whereas only the m=+2 oscillation remained at 0.4-0.8T. The oscillation
frequencies of m=0 and +1 were increased with increasing static magnetic field, whereas that of
m==2 oscillation was constant at 0-0.3T. Although the frequency of the m=+2 oscillation became
a slightly small at 0.4T, it kept constant again at 0.4-0.8T. The calculated surface tension of
molten silicon was influenced by the static magnetic field. Superimposition of static magnetic
filed to EML is not equivalent to the microgravity experiment.
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Figure 1 Relationship between amplitude of surface

oscillations and superimposed static magnetic field.
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Figure 2 Frequency spectrums for oscillation mode
of “R™ at 0.5T. large peaks at around 37Hz and
small peaks marked by V¥ are the split peaks of
m=+2 oscillation frequency due to the sample
rotation. Real m=+2 oscillation frequencies are
indicated by arrows.
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Figure 3 Intensities of split peaks of the m=%2
oscillation frequency due to droplet rotation as a
function of temporal phase difference between
m=+2 and -2 oscillations A y.
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Figure 4 Oscillation frequencies of m=0, 1 and +2
for electromagnetically levitated Si droplet at
applied static magnetic field of 0-0.6T.
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Figure 5 Relationship between calculated surface
tension and static magnetic field. Surface tension was
calculated from the oscillation frequencies of m=0,
%1, and £2 at 0-0.3T and only from m=£2 oscillation
which remained exclusively at 0.4T — 0.6T.
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