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Propulsive performance of electromagnetically

accelerated plasma jet applying pseudo-spark discharge
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Abstract: Plasma jet is a technological device that shoots plasma at high speed from the electrode nozzle and has been applied to

various fields such as material processing, nuclear fusion research, and electric thruster. The MPD thruster is one of the propulsion

methods with high thrust density and high specific thrust. However, it has not yet been put to practical use because of the difficulty in

the low durability of the electrodes. The MPD thruster using a pseudo-spark discharge has been developing for the purpose of reducing

electrode damage. The purpose of this research is to optimize and redesign the plasma jet device for improved properties of thrust

power and low durability. In the experiments, a discharge current of about 9.0 kA at a charging voltage of -2 kV are observed. The half

period of the discharge was about 125ps. The maximum value of the thrust force obtained so far is about 128N.
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Figure 1. Thrust generation mechanism of MPD thruster.
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Figure 2. Schematic drawing of electrode parts.
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Figure 3. Temporal change of discharge voltages

between condenser bank.
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Figure 4. Temporal change of discharge currents.
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Figure 5. Relationship between thrust and maximum

discharge current value
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