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Suppression of arcjet electrode erosion by adding dimethyl ether
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Abstract

This paper deals with arcjet thruster that uses dimethyl ether (DME) as additives to extend cathode lifetime. Since high power arcjet
thrusters produces a relatively large thrust among electric propulsion devices, they are attracting attention as high power electric propulsion
for augmenting transportation capacity and shortening the mission time. On the other hand, for high-power arcjet thrusters, cathode erosion
shortens lifetime. Therefore, in this study, we propose to use DME as life-extending agent. Because DME produces soot in elevated
temperature, we propose to apply produced carbon as a protection layer of cathodes. In this study, we prototyped a water-cooled 3-kW
class arcjet thruster to show that DME addition reduces cathode erosion. Cathode erosion was evaluated for nitrogen propellant with 3-
5 % DME. Addition of 5 % DME showed that electrode erosion 0.6 mg for 1800 s firing. Whereas no DME firing yields 2.3 mg cathode

erosion.
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