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(a) Structure of target (b) Figure of solar array unit
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Fig. 3 Arc detecting circuit Fig. 4 Mechanism of plasma diagnosis
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Fig. 5 Diagrams of plasma parameters vs. colliding velocity
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Fig. 6 Solar array unit after impact
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Fig. 7 Variation of plasma density with different times
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Fig. 8 Current and voltage waveforms of arc detecting circuit
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Experimental study for discharge effect

of hypervelocity impact on solar array

Zhang Shufeng', Chai Hao', Zhou Yuxin®,
Zhang Mingzhi', Liu Zhenfeng', Wang Tian'
(1. Beijing Oriental Institute o f Measurement & Testing s Beijing 100086, China;
2. China Academy of Space Technology , Beijing 100094, China)

Abstract: As the increasing quantity of space debris has become a great hazard to the high-voltage so-
lar array of the spacecraft in orbit, there is a more urgent need to evaluate the discharge effect of hy-
pervelocity on the solar array as a result of the impact by space debris. In this paper, using projectiles
loaded by a two-stage light gas gun, and employing the Langmuir triple probe and the probes of the
current and the voltage, we explored the discharge effect on the space solar array at different impact
velocities. Results showed that the impact may give rise to solar array discharge, which is induced by
high density plasma generated by the impact, and that the increasing impact velocities can lead to
more serious damage to the solar array.
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