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Reducing electrode erosion of arcjet thruster
by use of hollow cathode and hydrocarbon
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Abstract

Today, high-power electric propulsion attracts attention for mass space transport; a high-power arcjet thruster is a promising option
that allows effective mass transport with reduced mission period. However, high-power arcjet operation possibly aggravates cathode
erosion to shorten the lifetime. In our previous study, to extend cathode life time, we use dimethyl ether (DME) as additive and cathode
erosion was evaluated for nitrogen (N2) propellant with 3-5 % DME. We showed DME addition reduced cathode erosion; cathode
erosion rate per power were 0.210 pg/kJ and 0.154 pg/kJ at mass ratio of DME of 0 % and 5 %, respectively. However, the arc discharge
became unstable with increasing DME mass ratio in the range of 0-5 % because carbon adhered on the surface of cathode. Hence, we
propose to use hollow cathode in order to isolate an additive from a propellant to adhere carbon only on the tip of cathode. In this paper,
we focused on the effect to feed an additive around hollow cathode. Thus, we use N2both a propellant and an additive. Cathode erosion
rate per power were 0.0860 pg/kJ at mass ratio of an additive of 15 %.
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hollow: ¢ 1.
The shape of cathode olfow: ¢1.6 mm>3

rod: ¢4 mm
The cathode tip angle, ° 90
Open circuit voltage, V 300
Discharge current, A 25
Propellant / Additive N2/ N
Total mass flow rate, mg/s 100
Mass ratio of an additive(N,), % 0,1,5,10,15
Operation time, s 3000
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