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1. Background

[Development of propellant for the purpose of improving the discharge frequency of VAT ]

Submitter: 17108020 OKAMOTO Taiga

In recent years, the demand for micro artificial satellites (artificial satellites from 1 kg to 50 kg) has increased

significantly. However, it is almost impossible to mount a propulsion system on the micro artificial satellite. The reason

is that the micro artificial satellite cannot secure the space for mounting the propulsion system. In this research, we focus

on the Vacuum Arc Thruster in order to develop a small propulsion machine that can be mounted on the micro artificial

satellite.

2. VAT: Vacuum Arc Thruster

VAT (Fig.1) is a propulsion machine that obtains thrust
by arc discharge generated between the cathode and the
anode. Plasma vapor ejected from the bright spot of the

cathode during discharge becomes the thrust.
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Fig.1 Vacuum Arc Thruster

4. Purpose

To improve the discharge frequency by developing a new water-

containing method and a propellant using a cathode sheet.

5. Experiments and Discussions
(D Mix water and adhesive and apply to cathode sheet
(3Insulate with Kapton tape

A sample (Fig.2) was created by the above procedure.

3. Passive ignition

The electric field is concentrated at the triple junction
where the plasma state intersects the insulator and the
conductor. Electrons are emitted from the material by the
concentration of the electric field. Furthermore, when an
electron hits a material, the material emits an electron.
These electron emissions increase the concentration of
electrons and cause an electric discharge.

VAT can be passively ignited in a plasma environment,
eliminating the need for an igniter. However, passive
ignition is not practical. In this research, I’ll develop a

VAT propellant that uses this passive ignition.
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Fig.2 Thruster head sample

(2 Wrap the cathode sheet around the copper rod
(@) Wrap a copper plate and fix it

The number of discharges of the sodium polyacrylate sample was the largest (Fig. 3). When -900V was applied to the

copper mesh sample, a very large discharge frequency could be confirmed. However, after a while, the sample was

short-circuited. This is thought to be due to the discharge caused by the thin insulating layer. The number of discharges

of copper mesh and copper plate was smaller than that of CFRP sheet. It is thought
that the cause is that it is harder to scrape during discharge than the CFRP sheet.

6. Conclusion

(D Sodium polyacrylate improved the frequency of discharge.
(@ The discharge frequency did not improve by changing the cathode sheet.
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Fig.3 Time and discharge frequency
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