STEP-2016-049

KABERIZ X B 2 THSHHEBUE 7 VFEh
BRNE T 7 XA~v 2T R FZ OHErekt

Performance Characteristic of Steady-State Magneto-Plasma-Dynamic
Thrusters with Cusp Field using Permanent Magnets
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Abstract (1#3E)

Magneto-Plasma-Dynamic (MPD) thrusters have been investigated at Osaka Institute of Technology. The purpose of this study is
development of a practical MPD thruster system for manned Mars exploration mission as one of the In space Propulsion project in
collaboration with the Japan Aerospace eXploration Agency (JAXA). A conventional MPD thruster is heavy and complicated
because it needs to have solenoidal coils, a cooling water circulation system and a cooling water anti-freezing system. Therefore, it
is difficult to use a conventional MPD thruster for practical missions. By using permanent magnets like a samarium cobalt magnet,
a magnetic field is applied to an MPD thruster. In this research, shapes of a magnetic field were changed to Cusp field and an
electrode was changed to straight-divergent nozzle. Then, the performance characteristics were obtained and compare with a
previous research. Using Cusp field, higher performance, a thrust of 452.5 mN, a specific impulse of 307.6 s and a thrust efficiency
of 4.97% at 8.10 kW were obtained.
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