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Fig. 1 Schematic diagram of ground atomic oxygen simulation facility

1 —Mass flow controller; 2 —Quartz tube; 3 —Short circuit piston; 4 —Discharge chamber; 5 —Permanent magnet;

6 —Stub tuner; 7 —Directional coupler; 8 —Power meter; 9 —Circulator; 10 —Water load; 11 —Microwave source;

12 —Source pole; 13 —Accelerate pole; 14 —Decelerate pole; 15 —Neutralizer; 16 —Sample stage;
17 —High voltage source; 18 —Vacuum pump unit; 19 —Vacuum tank
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Fig. 2 Corrosion kinetics for copper and Al,O3

coating on copper during exposure of AO
in AO ground simulation facility
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Fig. 3 Scanning electron micrographs of Al,03 coating before exposure (a) and after exposure (b)

to 5 eV AO beam in ground simulation facility
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Protection of copper from atomic oxygen by

copper-based Al,Os coatings
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(2. Beijing Institute of Satellite Environment Engineering, Beijing 100029, China)

Abstract: Low earth orbit (LEO) space missions have been shown that ambient atomic oxygen (AQO) environment interacts with
spacecraft materials, resulting in surface erosion and significantly affecting the performance of the materials. To ensure durability, the
spacecraft operating in the LEO requires protective coatings. The erosion behaviors of copper and AL, O3 coatings were studied when
exposed in AO environment of the ground-based simulation facility. The chemical and physical changes of sample surfaces after ex-
posed to AO fluxes were investigated with X-ray photoelectron spectroscopy ( XPS) and scanning electron microscopy (SEM). The
results indicate that copper undergoes slightly degradation, including mass gain and changes of surface morphology and electrical prop-
erty; Al O3 coatings have good AO erosion resistance, can provide protection for substrate materials. XPS analysis indicates that the
surface of copper exposed to AO fluxes is composed mainly of CuO. Reactive sputtering prepared Al,O3 coatings are substoichiometric
with an aluminum sufficiency, its mass increases at the initial stage of AO exposure, this is because of the transformation of substor
chiometric to fully stoichiometric due to oxidation.
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