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Electromagnetic Atomization of Solid Metals Using Arc Discharge and Static Magnetic Field
Toshitaka Satsuta, Shingo Ninacawa, Kensuke Sassa and Shigeo Asar

Synopsis : An electromagnetic atomization process for solid metals is newly proposed. The electromagnetic force induced by a direct
electric current and a static magnetic field is utilized to splash metals melted by arc discharge.

Tungsten was used as an unconsumable cathode to atomize titanium as the anode.

It was found that the imposed

magnetic flux density and the current had lower limits in atomizing the solid metal in a stable condition. It was also found
from observations by a high speed video set that particles were splashed not continuously but intermittently. The effects
of current and imposed magnetic flux density on particle size distribution were studied. The mean particle diameter
decreased with increasing the imposed magnetic flux density (B) in proportion to B~%4¢ but on the other hand scarcely

depended on the imposed current.

Key words : electromagnetic atomization ; arc discharge ; metal powder ; splashing ; electromagnetic force ; particle size distribution.
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Fig. 1. Principle and structure of an atomization
process.
J : current density B : magnetic flux density
F : electromagnetic force
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Fig. 2. Schematic view of an experimental appara-
tus. Brushes are accompanied with the func-
tion preventing electrode vibration.
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Fig. 3. Relationship between p/ and sparking voltage
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Table 1. Experimental conditions.

Anode material and diameter (mm) Ti, 5
Cathode material and diameter (mm) | W, ¢ 5
Anode feeding rate {mm/s) 0.2

Imposed magnetic flux density (T) 0.08, 0.38, 0.85, 1.1
Preset voltage (V) 35

Preset current (A) 10, 30, 50, 100, 150, 200
Atomosphere and pressure Ar, 0.1 MPa
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Fig. 4. Stable and unstable regions for atomization
in the process.
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Photo. 1. Appearances of anodes (Ti) and cathodes
(W) after atomization.
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Fig. 5. Observed variations of voltage and current.
Preset current : 200A Magnetic flux density : 0.85T
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Photo. 2. Arc behaviour in V-1 plane and photos
in each transition stage.
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Fig. 6. Schematic illustration of transitional arc
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