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dose of 2.0x10*' atoms/cm?. The changes in the solar absorption.s and hemispheric emissivity,y of the coatings before and after

the space irradiation test were analyzed. The state changes of surface elements of the coatings were detected by X-ray

photoelectron spectroscopy (XPS) to judge the stavility of SCB-1 coatings under dfferent radiation factors. After

vacuum-ultraviolet irradiation, the solar absorption of the SCB-1 coatings in the full-wave band decreased by 0.007~0.009, and

the solar absorption in 400-1100 nm decreased by 0.008~0.01. After atomic oxygen radiation, the solar absorption in both the

full-wave band and 400~1100 nm decreased by 0.006~0.009. After vacuum-proton radiation, the solar absorption in the

full-wave band and 400~1100 nm decreased by 0.004~0.005 and 0.005 respectively. After vacuum-electron radiation, no

significant change was found in the absorption. There was no significant change in the hemispheric emissivity of SCB-1

coatings during the above irradiation processes. The simulated space irradiation experiment demonstrates that the SCB-1 stray

light coatings have excellent stability against space irradiation. They can meet the needs on design of long service life spacecraft

such as LEO and GEO.

KEY WORDS: space environments; SCB-1 stray light coatings; solar absorption ratio; hemispheric emissivity; low reflectance
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Fig.1 Vacuum-UYV irradiation equipment and placement of test plates
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Tab.1 Thermal radiation performance of SCB-1 coating before and after vacuum-UV irradiation at 5000ESH
as &S 400~1100 nm &H
Simples  Before UV~ After UV~ Ads  Before UV After UV A@sao0-11000m  Before UV After UV Aén
irradiation  irradiation irradiation irradiation irradiation irradiation
SCB-1 1# 0.984 0.975 0.009 0.984 0.974 0.010 0.932 0.927 0.005
SCB-1 2# 0.984 0.977 0.007 0.984 0.975 0.009 0.933 0.931 0.002
SCB-1 3# 0.984 0.977 0.007 0.984 0.975 0.009 0.933 0.936 0.003
SCB-1 4# 0.984 0.976 0.008 0.984 0.974 0.010 0.930 0.925 0.005
SCB-1 5# 0.985 0.976 0.009 0.985 0.975 0.010 0.933 0.930 0.003
SCB-1 6# 0.984 0.977 0.007 0.984 0.975 0.009 0.933 0.932 0.001
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Fig.4 Variation value of Aa, during vacuum-UV irradiation (a) and solar spectral curve before and after the test (b)
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Fig.5 Appearance state of SCB-1 coating before and after vacuum-
UV irradiation
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Tab.2 Thermal radiation performance of SCB-1 coating before and after atomic oxygen irradiation at 2.0x10? atoms/cm?

as 0'S 400~1100 nm EH

Simples  Before UV~ After UV Ads  Before UV After UV Adsasoo-1100nm  Before UV After UV Aéu

irradiation irradiation irradiation irradiation irradiation irradiation
SCB-1 1# 0.984 0.978 0.006 0.984 0.978 0.006 0.926 0.929 0.003
SCB-12#  0.984 0.977 0.007 0.984 0.976 0.008 0.922 0919  0.003
SCB-1 3# 0.982 0.973 0.009 0.982 0.973 0.009 0.919 0.915 0.004
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Fig.6 Variation value of Aa, during atomic oxygen irradiation (a) and solar spectral absorption curve before and after the test (b)
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Tab.3 Thermal radiation performance of the SCB-1 coating before and after vacuum-electron irradiation at 2.5x10 p/cm?

as Os 400~1100 nm €H
Simples  Before UV After UV Aas Before UV After UV A8sa00-11000m  Before UV After UV Aey
irradiation  irradiation irradiation irradiation irradiation  irradiation
SCB-1 1# 0.985 0.980 0.005 0.985 0.980 0.005 0.925 0.923 0.002
SCB-1 2# 0.984 0.980 0.004 0.984 0.979 0.005 0.926 0.926 0
SCB-1 3# 0.984 0.979 0.005 0.984 0.979 0.005 0.923 0.924 0.001
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Tab.4 Thermal radiation performance of the SCB-1 coating before and after vacuum- electron irradiation at 2.5x10" e/cm?

as S 400~1100 nm &H
Simples  Before UV After UV Aas Before UV After UV Aos400-1100nm  Before UV After UV Aén

irradiation  irradiation irradiation irradiation irradiation  irradiation
SCB-1 1# 0.984 0.985 0.001 0.984 0.984 0 0.920 0.920
SCB-1 2# 0.984 0.985 0.001 0.984 0.985 0.001 0.930 0.930
SCB-1 3# 0.982 0.982 0 0.982 0.982 0 0.920 0.920
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Fig.8 Variation value of Aag during vacuum-electron irradiation (a) and the solar spectral absorption curve (b)
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