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Precise measurement of high-temperature melt density by electromagnetic levitation
technique combined with surface oscillation analysis
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Abstract: Electromagnetic levitation (EML) technique is useful method for measurement of
thermophysical properties of liquid state of metals and semiconductors at high temperature. The
EML technique has big advantages for easily keeping large undercooled due to containerless
situations. When we measure using this technique the density of liquid metals or molten
semiconductors, the volume of levitated droplet-samples must be precisely observed from their
shapes. In conventional methods, volume of the droplets obtained by averaging of few hundred
images taken by high-speed camera, but large error values appear in temperature dependence data
due to the asymmetry of surface oscillation of electromagnetically levitated liquid droplets. In this
study, we propose new method to obtain accurate density of high temperature liquid by using the
analytical technique of surface oscillations. We confirmed that this technique is useful for precise
measurement of high temperature melt density combined with the static magnetic field
experiments.
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Fig.1. Experimental set-up of EML for
measurement of liquid density at
high temperature.
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Fig.2. Image of levitated Si melt droplet taken

by high-speed CCD camera.
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Fig.3. Time dependence of apparent volume of
Simelts at 1700K.

WICER RS 2 EIIN L, REEIRAEE 4 OT 225 15T £
TZAL L TR BTz Si @R o BT ORFE DO IREH

A% Figd \Rd. ZORE LY, BEME 0.75T
FTREL LT ERANTOERBEIENKEL
20, ZOWREIXEERDIENDND. I BIT
BaGmRE % 15T  TREL T2 & AT OREE
{ENES 72 —EEE 2D Z LR bnD.

L Il L
O'140 0.02

004 006 008 01
Time[sec]

Fig.4. Time dependence of apparent volume of

Si melts in static magnetic fields with

various strength.
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Fig.4. Temperature dependence of Si melt
density measured by using
electromagnetic levitation technique.
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