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Atomization of Molten Metal by Use of Electromagnetic Force

Kensuke SASSA, Naohito AGATA, Toshiyuki KOZUKA and Shigeo ASAI

Synopsis :

A new atomization process is proposed in which molten metal is atomized by electromagnetic energy in-
stead of kinetic one produced by fluid impingement or disk rotation in the conventional atomization

processes.
molten metal.
electrode.
the electromagnetic atomization process.

This electromagnetic atomization process was tested to clarify characteristics of atomizing
It was found that a crucial operation factor is a contacting condition of molten metal with an
In order to control the condition, a delay time controller unit was developed and incorporated in
It is noticed that this controller works well to produce the better

uniform size particles than those of conventional atomization processes.

A linear relation between the impulse which is defined as the product of the imposed electromagnetic
force and the period of current passing, and the momentum which is defined as the product of the mass and
the velocity of splashed particle, is found by use of experimental data and this fact is explained from a

theoretical view point.

Key words: powder metallurgy; electromagnetic metallurgy; atomization;

electromagnetic atomization ;

electromagnetic processing of materials ; spray casting ; flame coating.
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Fig. 1. Schematic view of electromagnetic atom-
ization.
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Schematic view of experimental apparatus.
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Fig. 3. Schematic patterns of voltage and current
indicating the funtion of the delay time controller.
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Table 1. Experimental conditions.
Current [ 5~40 A
Voltage V. 2~8.5V
Magnetic field B 1.3T
Nozzle diameter d, 0.5m
Distance between nozzle and electrode [ 0.5 mm
Temperature 523~573 K
Delay time iy 0~100 m:

S
Molten metal flow rate ¢ (0.07~1.42) X10 %m3/s

0 TIME

016 SEC

Fig. 4. Observed variations of voltage and current
under the condition of zero delay time.
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Fig. 5. Observed profiles of voltage and current
under the condition of 20 ms delay time.

Photo. 1. I) Trajectory of particles in the elec-
tromagnetic atomization process under the condi-
tion of zero delay time (shutter speed : 1/30s) and
IT) SEM view of particles.
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Fig. 6. Relationship between cumulative mass and
particle size.

q=3. 43x10-7m3/s

q=l.67x10_7m3/s

Photo. 2. I) Trajectory of particles in the elec-
tromagnetic atomization process under the condi-
tion of 20ms delay time (shutter speed:1/30s)
and II) micrograph of particles.
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