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Abstract: As the reflectivity of surface coatings of some loadings will be degenerated in the aircraft
docking due to the denudation of atomic oxygen and the imaging characteristics of the coatings will be
deteriorative, this paper calculates the reflectivity of SR107-ZK while paint damped for two years by
using the universal mathematical model of reflectivity-degeneration. Based on the model, it chooses an ap-
propriated CCD for the optical system. Furthermore, according to the space environmental conditions for fly-
ing around the Earth in Low Earth Orbit(LEO) for two years, a single atomic oxygen experiment is per-
formed on a sample painted by SR107-ZK. Experimental results show that the reflectivity data is 0. 814 when
the sample is radiated by 1. 8 X 10* atom/cm®, which is closed to the theoretical data 0. 793 calculated by

mathematic model. The result verifies the correctness of the theoretical model. Moreover, an imaging experi-
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ment on the tested sample is carried out,and the result indicates that the influence of optical system on the re-

flectivity degeneration of the sample depends on a reasonable choice of CCD. The results prove the reliability

of the proposed model and provide a significant foundation for the intending work.

Key words: SR107-ZK white paint; atomic oxygen; reflectivity measurement charge; Coupled Device

(CCD); optical imaging
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Fig. 2 Structure and principle chart of atomic oxygen

equipment
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Tab.1 Conditions of atomic oxygen experiment
I A =3
AR F A 1.3X10 * Pa
JoL SR I LS TR 3.0X107" Pa
FFAEE®EE  1.0X10" atom/cm® « s(£10%)
Ji - A i 1. 8X10% atom/cm’
JE TR 5~8 eV




2610

5 20 &

ZE 1

|
T T T
[ // S L

&3 i R 2RO
Fig. 3 Optical path for reflectivity measurement of

test piece
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Tab. 2 Comparison of reflectivities between experimental

result and mathematical model

BT (R)
B P4/ (atom « cm 2) ———— ——
TR € i N =
0.2X10% 0.863 0. 859
0.4X10% 0.851 0.848
0.6X10% 0.842 0.834
0.8X10% 0.834 0.823
1.0X10% 0.828 0.813
1.2X10%* 0.824 0. 808
1.4X10% 0.821 0.803
1. 6X10% 0.818 0.798
1. 8X10%* 0. 814 0.793
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