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Abstract:

Arcjet is the highlight of investigation and application in world because of its high specific impulse, high ratio of

thrust and power. This paper introduces primary constitution of experiment system on low power Arcjel and analyzes experiment

projects. Four types of thruster were employed to present performance test, primary operation performance parameters and experiment

results analysis are presented. The tests results show that thruster performance is better at small constrictor diameter and nitrogen as

propellant. The conclusions obtained in this paper provide a reference for the optimization design of low power Arcjet thruster.
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Fig. 1 Structural dimension of Arcjet
nozzle tested in the experiment
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Table 1 Dimensions and material of tested Arcjets

Arcjet it 2* 3* 4
Electrode Cathode Stainless steel Cerium [ungsten Cerium tungsten Cerium lungsten
material Anode Stainless steel Tungsten Cerium tungsten Cerium tungsten
d,/ mm 1.0 0.8 0.7 0.5
{ e/ TIM 1.0 1.0 1.2 1.0
!/ mm 0.8 0. 8 0.4 0.8
£ 225 200 130 225
Propellant inlet mode Axial inlet Axial inlet Axial inlet Radial inlel
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Fig. 2 Discharge current voltage
characteristics
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Fig.3 Performance curve at nitrogen as propellant
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Table 2 Typical experiment data

N2 Ar
Propellant and
o Specific Specific
G Thrust/ mN impulse/ Power/ W | Efficiency/ % | Thrust/ mN impulse/ Power/ W Efficiency/ %
(kN*s/ke) (kN*skg)

20 19.4 0.97 235.0 4.0 18.2 0.91 212.5 2.90

;’-\rnL':jnell‘T 25 28.5 1. 140 241.7 6.72 25.2 1. 008 197. 4 5.43
sevsas il gl 30 34.0 1. 133 242.0 7.96 33.0 1. 100 199. 0 748
40 4.0 1. 100 241.0 10.0 39.0 0. 975 197. 8 7.6l

20 38.0 1. 900 465. 0 7.76 32.0 1. 600 200. 0 11.8

Arcjet2” 25 53.0 2.120 607. 5 9.25 38.0 1.520 256. 0 11.3
mass [low/ { mg/s) 30 65.0 2. 167 610.0 11.5 50.0 1. 667 232.0 17.0
40 78.0 1. 950 706. 0 10. 8 58.5 1. 462 273.0 14.7

20 92.0 4. 600 901. 0 23.:5 33.5 1. 675 220.0 11.7

Arcjer3" 25 100. 0 4. 000 826. 2 24.2 41.0 1. 640 216.0 14.6
mass [low/ ( mg/s) 30 95.0 3. 167 760. 4 19. 8 50.2 1.673 257.0 15.3
40 118.0 2. 950 910.0 19.2 56.4 1.410 252.0 14. 8

20 94.0 4. 700 800. 0 27.6 51.0 2.550 170. 0 34.9

Arcjet4” 25 92.0 3. 680 1170 14.7 56.2 2.248 213.0 27.6
mass {low/ (mg/s) 30 110. 0 3. 667 1 020 19.8 68. 6 2.287 276.0 26.4
40 128. 0 3. 200 1 105 18.5 88.0 2. 000 225.0 40.0

(T4 5% 244 M)
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