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Abstract

The Magneto-Plasma-Dynamic thruster that we developed doesn’t have water-cooled coils but permanent magnets. As a permanent
magnet to apply a magnetic field in this study, Samarium Cobalt (SmCo) magnet was selected because it has high values of a
maximum energy product and good thermal characteristics. A fully radiation-cooled (FRC) MPD thruster with SmCo magnet will
develop as a practical MPD thruster. Therefore, thermal analysis of the FRC-MPD thruster was carried out. As the result of a
previous FRC-MPD thruster, the maximum temperature of permanent magnets was 1,033 K. It was much higher than irreversible
demagnetization temperature of SmCo (620 K). So, FRC-MPD thruster was needed structural change and material change. The new
structure (structure 2-7) were designed and analyzed. As the result, the maximum temperature of permanent magnets of structure 4
was lower than previous FRC-MPD thruster by 110 K. And, the maximum temperature of permanent magnets was dropped 19 K by
material change from Macor to Mo. In order to dropped temperature more the structure of parts of FRC-MPD thruster were coated
by black and white paint. it’s was proved that using black and white paint was effective against decrease of the temperature.
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