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ABSTRACT: Objective To evaluate the performance degradation degree of solar cell arrays of spacecrafts after
impacted by micron—sized space debris. Methods Single impact and cumulate impact tests were carried out for the
silicon solar cells using the laser—driven flyer system. Their characteristics, including mechanical damage
characteristicsand volt—ampere characteristics were measured and compared after tests. Cumulative flux and speed of
Tiangong 1st orbital debris were calculated by ORDEM 2000. Taking the test results into account, the attenuation rate of
maximum output power caused by micron—sized space debris were obtained for the solar cell arrays of spacecrafts.
Results The results showed that the attenuation rate of maximum output power could be presented by quadratic
function of the diameter of splash region, which approached the surface contaminated rate of solar cells. The attenuation

rate of maximum power of the solar cell arrays for spacecrafts in Tiangong 1st orbit would be 0.45% in next 5 years.

WFEER: 2015-01-20; 181JBH8: 2015-02-15

Received: 2015-01-20; Revised: 2015-02-15

BEE2E: EHNLIE=EEA EIM(K0201410)

Fund: Supported by Space Debris Special Fund of State Administration of Science, Technology and Industry for National Defence, PRC(K0201410)
fEERIN: B3R0(1990—), 58, RIWTLAA M THR A , T 2R SO BERRSNS AR

Biography: MA Zi-liang (1990—) , Male, from Anda, Heilongjiang, Master graduate student, Research focus: space debris test methods and its

protection.



" 30 ¥4 F

201546 )]

Conclusion The attenuation rate of maximum output power of the solar cell arrays for spacecrafts caused by

micron—sized space debris could be estimated using this research result, which provides technical support for system

design of spacecrafts.
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Table 1 Flux of space debris on Tiangong 1st orbit during non-rendezvous and docking period

(m’-a)
A WA HAR/ wm
1~10 10~20 20~50 50~100 100~200 200~300 300~400 400~500

2015 36 188.4 592 445.1 188.6 100.8 15.73 2.87 0.79
2016 54 099.2 776 530 208.3 107.6 16.63 3.05 0.85
2017 56 860.5 931 687.5 288.3 154.3 2421 4.44 1.23
2018 48 252.6 770 563 232.5 121.9 18.84 3.44 0.95
2019 42 150.1 696 521.1 218.4 114.7 17.65 3.22 0.89
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