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This study aimed to improve the performance of the Surface Arc Thruster (SAT), a compact electric
propulsion system for small satellites, by conducting performance measurements on two types of
propellants: one with added oxidizer and another composed primarily of paraffin with different
melting points. In this experiment, the impulse bit (: Ibit), one measure of propulsion performance,
was calculated using the target method and the torsion balance method. The results of the injection
experiments showed that the Ibit of the propellant with added oxidizer did not change significantly
compared to that of the propellant without added oxidizer. Comparing the results of propellants with
different melting points revealed that the Ibit tended to be larger for paraffin with a higher melting
point. The results calculated using the target method tended to be larger than those from the other
measurement method. As a consideration, the reason Ibit remained unchanged regardless of the
presence or absence of an oxidizer is thought to be due to insufficient dispersion of oxidizer particles
within the propellant. Next, it is considered that paraffin, with its higher melting point, allows for
more stable energy transfer from the electrode. Regarding the torsion balance system, improvements
are needed, such as reading the rotation angle with a magnetic sensor and measuring the discharge
time using a current sensor with a shunt resistor.
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