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Research and development on Cylindrical-type Hole Thruster
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Abstract (18EE)

In recent years, there has been an expectation for low-cost and low-risk satellites.  For this reason, R&D of nano/micro-satellites

has begun in various institutes such as university laboratories.
PROITERES satellite for the purpose of moon exploration.

Osaka Institute of Technology (OIT) plans to develop the 3rd
In the 3rd PROITERES satellite, low-power Cylindrical Hall

Thrusters (CHT) will be mounted. In this study, the TCHT-5 was developed as a new CHT. Then, the performance of the TCHT-5
was measured. As a result, the TCHT-5 achieved a specific impulse of 360-1850 s with an input power of 20-160 W. In addition,
the performance of thruster after demagnetization was also measured. The performance of the demagnetized thruster was about
half that before demagnetization. Since CHT has no center coil, a magnetic field different from the general thruster is formed in
the acceleration region.  Therefore, its physical properties are not sufficiently elucidated. And ion current distribution and plasma
parameters were measured using an ion collector and a Langmuir probe.
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Fig. 2 External appearance view of the TCHT-5.
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Fig. 3 Schematic views of the TCHT-5.
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Fig. 4 Discharge room length and magnetic pole position.

Fig.5 Magnetic field shape of the TCHT-5.
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Table 1 Experimental conditions by changing magnetic pole
position and discharge room length.

Magnetic pole position (Xm) | 19 mm 22 mm

Discharge room length (Xd) | 12 mm 15 mm

Maximum magnetic flux density | 150 mT

Discharge voltage | 150-1000 V

Propellant | Xe

TCHT-5 | 0.3 mg/s

Mass flow rate Hollow

cathode 0.1 mg/s

Backpressure | 3.0 x 10 Pa
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Table 2 Experimental condition after demagnetization.

Magnetic pole position (Xm) | 22 mm

Discharge room length (Xd) | 12 mm

Maximum magnetic flux density | 100 mT

Discharge voltage | 250-650 V

Propellant | Xe

TCHT-5 | 0.3-0.4 mg/s

Mass flow rate Hollow
cathode

0.1 mg/s

Backpressure | 3.0 x 10 Pa
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