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Effect of Electrode Geometry on Steady-State Coaxial AF-MPD Thruster
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Abstract
We have developed a steady-state applied-field coaxial magnetoplasmadynamic thruster with a hollow cathode. Using
argon gas as a propellant, operation property was parametrically studied for several propellant mass flow rates, applied
magnetic field strengths and discharge currents with changing anode radius. As results, the thrust increased with increasing
the discharge current, applied magnetic field and anode radius. Discharge voltage is increased by the back electromotive
force. The thrust and discharge voltage is consistent with the trend by swirl acceleration.

Nomenclatures

m; = total mass flow rate

me = cathode mass flow rate
my = back plate mass flow rate
B = applied magnetic field

Ja = discharge current

V4 = discharge voltage

Jx = keeper current

Vi = keeper voltage

F = thrust

Fewinn = thrust by swirl acceleration
Isp = specific impulse

n = thrust efficiency

R, = anode radius

R, = cathode radius

Viack ems = back electromotive force

VO = Vd - Vback emf
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Control parameter Symbol Value
Total mass flow rate [mg/s] m, 0.21~2.08
Cathode mass flow rate [mg/s] m, 0.21~2.08
Back plate mass flow rate [mg/s] my, 0~1.67
Discharge current [A] Ja 5~20
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Anode radius [mm] R, 10, 15, 20, 40
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