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Abstract

Recently Pulsed Plasma Thruster (PPT) gets a lot of attention as a strong
candidate of micro thrusters, but it has the disadvantage of poor thruster
performance because of a low propellant utilization when a solid propellant is used.
In this study, the use of liquid propellant for PPT was designed to observe the
injection process and to investigate its effect on arc discharge and thruster
performance. From the experiment, the injection of a liquid propellant into vacuum
enables arc discharge without ignition plugs and PPT discharge characteristics were
investigated to improve PPT performance.
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Fig.8 The discharge initiated by a liquid
propellant injection
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Fig.11 Current waveforms for LRC circuit
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Table 1 Fitting coefficient for L(t) and R(t).
Energy [J] Lo [nH] dL/dty [nH/p 9] Ro [MQ ] dR/dto [mQ /u 9]
1.13 (1.50kV) 120 4.60 1.24 16.5
1.53 (1.75kV) 118 4.82 2.39 13.8
2.00 (2.00kV) 119 3.87 5.11 10.8
2.53 (2.25kV) 119 3.97 5.01 10.6
3.13 (2.50kV) (113) (8.64) (3.66) (9.6)
Table 2 Electrical efficiency.
Energy [J] Work done on the | Dissipation Electrical
9y plasma [J] [J Efficiency [%]
1.13 (1.50kV) 0.07 1.06 6.04
1.53 (1.75kV) 0.10 1.46 6.60
2.00 (2.00kV) 0.12 1.90 5.73
2.53 (2.25kV) 0.15 2.46 5.80
3.13 (2.50kV) (0.40) (2.50) (13.71)




Table 2

6%

Electrical Efficiency

E=2.0J m=10u ¢ 6% 500sec
150sec
m=10u g luyg 6% Cold flow 500m/s
200sec
( )
Figure 12
3.0ms
:1024p sec :50p m
1.0msec
Breakdown time
100
=
=
5
&
3
7
o
-100 n n n n n n

10
time, msec

Voltage applied time to actuator

Fig.12 Breakdown time and actuator
displacement



PPT
PPT

1) R.L.Burton and P.J.Turchi: “Pulsed Plasma Thruster” , Journal of Propulsion and
Power,Vol.14,No.5, Sep.-Oct.1998, pp716-735.

2) Ronald A. Spores, Ronald B. Cohen, and Mitat Birkan: “The USAF electric propulsion program”
International Electric Propulsion Conference ' 97 proceedings, No. 97-001, 1997.

3) J.K. Ziemer, E.A. Cubbin, E.Y. Choueiri, and D. Birx: “Performance characterization of a high
efficiency gas-fed pulsed plasma thruster” In 33'® Joint Propulsion Conference, Seattle,
Washington, July 6-9 1997. AIAA 97-2925.

4) J.K. Ziemer, E.Y. Choueiri, and D. Birx: “ Isthegas-fed PPT an electromagnetic accelerator? An
investigation using measured performance” In 35" Joint Propulsion Conference, Los Angeles,
California, June 20-24 1999. AIAA 99-2289.

5) PPT

p607 , 2000.
6) PPT
pl72, 2001.

7) John E Bartness and Rosina M Georgiadis: “Experimental methods for determination of ionization
gauge relative sensitivities for different gases’, Vacuum, Vol.33, No.3, 1983.

8) Robert G. Jahn: “Physics of Electric Propulsion”, McGraw-hill book company, 1968.



