
74th International Astronautical Congress 2023

IAF SPACE PROPULSION SYMPOSIUM (C4)
Electric Propulsion (2) (6)

Author: Mr. Ping-Han Huang
National Cheng Kung University, Taipei, ephhuang@gmail.com

DEVELOPMENT OF A VACUUM ARC THRUSTER WITH MULTI-LAYER INSULATOR

Abstract

A vacuum arc thruster is an electric thruster used for space propulsion. Traditional vacuum arc
thrusters add thin graphite between the anode and cathode to enable the thruster to generate arcs in a
vacuum. The working principle of the vacuum arc thruster is to use the heat generated when the current
passes through the thin graphite to vaporize the graphite and induce an arc. The design of thin graphite
can reduce the arc generated in the vacuum from tens of kilovolts to hundreds of volts.

The previous work found that the conductive layer above the insulator was essential. For instance,
the VAT would not generate an arc when the experiment coats a graphite layer on the insulator too thick
because the resistance of graphite was too low to a short circuit between the anode and cathode in the
thruster. If the experiment coats too thin a graphite layer, the VAT would open a circuit between the
anode and cathode.

Therefore, a multi-layer insulator was developed in this experiment, which applied the physical phe-
nomenon of the triple junction. The triple junction shows that when a high voltage is applied to three
different materials, the electric field is distorted at the junction of the different materials. It means that
plasma will produce easier at the junction.

Finally, the experiment results demonstrate that VAT is more steady and has a longer life if using a
multi-layer insulator.

1

Paper ID: 79778
student


