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Performance of Steady-State, Applied-Field, Rectangular Magneto-Plasma-Dynamic Thruster
Having Cathode at the Exit of the Discharge Channel
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Hisashi Kataoka, Tomoki Uno, Daisuke Ichihara, Akira Iwakawa and Akihiro Sasoh (Nagoya University)

Abstract: The steady rectangular magneto-plasma-dynamic (MPD) thruster with its cathode placed near the exit of the

acceleration channel was investigated. The performance of the thruster was measured by varying discharge current, mass

flow rate and distance between anode and cathode. As results, the thrust was increased with the discharge current and the

distance between anode and cathode, however the thrust did not changed with the mass flow rate. The ratio of measured

thrust to ideal electromagnetic thrust was achieved from 50 to 70%.
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Nomenclatures

B = applied magnetic field

f = Lorentz force per unit volume
F = thrust

H = inter-electrode distance

j = current density

Ja = discharge current

Jx = keeper current

my, = mass flow rate from back plate

me = mass flow rate from hollow cathode
m; = total mass flow rate

V4 = discharge voltage

Vi = keeper voltage
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Control parameter Symbol Value
Total mass flow rate [mg/s] my 1.25~2.50
Mass flow rate ratio [-] me/my 0.5~1
Discharge current [A] Ja 5,10,15
Keeper current [A] Jx 2
Applied magnetic field [mT] B 200
Inter-electrode distance [mm] H 10, 15, 20
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