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Development of Non-contact Electromagnetic Sensor for the Meniscus Velocity Measurement
of Molten Metal Flow

Manabu IcucHl, Kazuharu HANAZAKI and Yukio TERAUCHI

Synopsis : A velocimeter was proposed for the measurement of the surface velocity of molten metal flow. Cold model experiments were carried out to

evaluate its accuracy. Wave motions were imposed on the molten Wood’s metal surface by means of the Lorentz force. The propagation times
of the waves in the upstream and downstream directions were detected with two level sensors. The surface velocity of molten Wood’s metal
flow was calculated from the propagation time difference and the distance between the two level sensors. The surface velocity could be accu-

rately measured even if wave motions, i.e., meniscus level fluctuations caused by other external and internal oscillations existed on the

molten metal surface. These disturbances can readily be removed using a narrow band pass filter because the frequency of the imposed wave

motions is predetermined.
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Fig. 1. Schematic of wave propagation caused by Lorentz
force.
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Fig. 2. Configuration of level sensors for the measurement
of velocity vector.
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Fig. 4. Photograph of experimental apparatus equipped
with electromagnetic sensor.
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Fig. 5. Photograph of velocity detection unit.
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Fig. 6. Velocity detection system.
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Fig. 7. Shape and size of horseshoe-shaped coil.
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Fig. 8. Discrimination of surface velocity signal and
meniscus level signal.
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Fig. 9. Time delay between two level sensors (100kHz,
10 A, 8Hz, 24 rpm).
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Fig. 10. Time delay between two level sensors (80kHz,
10 A, 4Hz, 24 rpm).
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Fig. 11. Comparison between measured velocity and rota-
tion velocity.
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