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Abstract: Acceleration electrodes with three types were presented to test the discharge performance of the
laser—pulsed plasma thruster (LPPT) , aiming to investigate the effects of electrode geometry on thrust perfor-
mance. Furthermore, AN-based propellant was designed as substitute for ordinary PTFE propellant to enhance
the thrust performance of the LPPT, and the thrust performance of the two propellants was compared. The perfor-
mance of the propellant was analyzed by current probe, photoelectric sensor and a micro—impulse test bench. The

results suggest that increasing length and width of the electrodes are not conducive to arc discharge, which leads
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to an increase in discharge delay time. AN-based propellant has higher plasma peak current and shorter dis-

charge delay time compared to PTFE propellant. As the discharging voltage increases from OV to 1500V, the spe-

cific impulse of the AN-based propellant increases from 295.10s to 738.47s, while the PTFE propellant increases

from 114.40s to 499.40s. The chemical energy contained in the AN-based propellant improves the impulse bit,

but it also increases the mass consumption of the propellant. Nevertheless, AN-based propellant still has the

highest specific impulse and better thrust performance compared to PTFE propellant.
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Fig. 1 Schematic illustration of the laser-pulsed plasma
thruster (LPPT)
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Fig.2 Practical images and X-ray micro-computed tomography (nCT) images
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Fig. 3 Experimental setup for discharge current characteristics
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Fig. 6 Discharge characteristics of LPPT under different acceleration electrodes
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Fig. 7 Comparison of plasma peak current and discharge delay time under different acceleration electrodes
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Fig. 13 Practical images and X-ray micro-computed tomography(nCT) images after laser ablation
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