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Plasma Torch with Coating Nozzle
Yohji YAMAMOTO and Takeshi TACHIBANA

Abstract

Although hydrazine is commonly used as a propellant for arcjet thrusters, alternative non-toxic propellants are desired because of the request for

greenness in space development. The authors proposed dimethyl ether (DME) as one with physical properties suitable for space use and conducted

experiments with an original DME arcjet thruster, but it was found that unstable arc discharge owing to soot deposition on the nozzles and electrodes

must be solved. Presuming that a platinum coating to nozzles and feed channels would promote pre-decomposition and avoid carbon solidification

due to the catalytic effect of platinum and reduce the nozzle wear, the effectiveness was experimentally examined using a plasma torch, which has

essentially the same structure as an arcjet thruster. The results showed that platinum coating could help reduce soot formation and some nozzle

wear.
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