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Abstract

In this study, by adjusting the voltage of the power supply to the high-voltage module, the
module can output different high-voltage power and drive self-made copper nails and tubes. We
constructed self-made ion thruster to produce different magnitudes of thrust. However, because the
thrust is very small, it is necessary to measure it with a self-made instrument, the vortex spring in the
galvanometer. After the power is on, the pointer of the galvanometer deflects, and an electromagnetic
torsion balance is made to measure the tiny thrust of the ion thruster.

We found that the driving voltage (3.7~7.6kV) and ion propulsion were positively correlated.
We also adjusted the distance between the copper needle and the seven copper tubes. When the
distance was less than 0.80cm, it would generated corona discharge and the thrust was slightly
reduced. When the distance between 1.30cm and 1.45cm,the thrust turned into the force of attraction,
and we further observed the flow field around a single copper tube, which was similar to the field
distribution of electric dipole. When the distance was longer than 1.45cm, the thrust will suddenly
decline to zero.

The small distance between the copper needle and the copper tubes can be regarded as a parallel
plate electric field, while the large distance between the copper needle and the copper tubes can be
regarded as a field distribution of electric dipole. Besides, the ion thruster generates ionic wind and
the air jet flowing through the copper pipe. Finally, we also added the magnetic force around the ion
thruster. It was found that the air jet through the copper pipe was not biased to prove that there was
no positive and negative electricity behind the tube, but the jet without passing through the copper
pipe should contain positive charge.
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