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Abstract: The mechanism and effects of discharge chamber configuration parameters on thruster perfor-
mance are investigated by conducting discharge experiments on pulsed plasma thruster (PPT), combining with
theoretical calculation and analysis. The results show that the peak value of the discharge current decreases with
the increase of the gap between the electrodes near the ablative surface of the propellant. The increase of the as-
pect ratio of electrodes leads to a higher value of the inductance gradient and a better performance of electromag-
netic impulse bit. Considering the discharge current concentrates on the area near the propellant surface, the cur-
rent peak is mainly affected by the gap between electrodes in the upstream of the discharge chamber. So the meth-
od of increasing the electrodes flared angle in the downstream of the discharge chamber is adopted, being aimed
to increase the aspect ratio. Such separation could settle the paradox of increasing the current peak value and in-
creasing the inductance gradient and synthetically enhance the electromagnetic impulse bit of PPT. Comparing
with the rectangular propellant configuration of the conventional PPT, the V-shape configuration of the propellant

could efficiently enhance the gas dynamic impulse bit of the thruster.
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Fig.1 Schematic diagram of the PPT experimental system
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Fig. 3 Schematic diagram of PPT discharge chamber

configuration

Table 1 Investigated parameters and their values

Parameters Value
U,V 1000, 1200, 1300, 1500
C/uwF 80
BI(°) 10,20
hy/mm 21,28,36
wy/mm 20
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Fig.4 Discharge current curves of thrusters with different

h, (E=68J)
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