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Low Orbit Environment Effects on KS-B High Absorption and
High Emissivity Inorganic Thermal Control Coating

DING Wei, BAI Jing-ying, LIN Peng-ting, WU Qiong, MENG Teng, ZHANG Jia-qiang

(Beijing Spacecrafts, Beijing 100190, China)

ABSTRACT: The work aims to study effect of low earth orbit environment on the performance of high absorption and high
emissivity inorganic thermal control coating (KS-B coating). The KS-B coatings were irradiated with atomic oxygen dose of
3.9x10%* atoms/cm?, vacuum-ultraviolet dose of 5000ESH, vacuum-proton radiation flux of 9.3x10" p/cmz, vacuum-electron
radiation flux of 1.108x10"* e/cm”. By analyzing the changes of coating solar absorption ratio (as), hemispheric emissivity (gy),
morphology, composition and mass loss rate before and after the space irradiation tests, the stability of KS-B coatings in

simulated enviroments was studied. After AO exposure, the ag of the KS-B coating increased by 0.003, and the ¢y increased by
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0.004; the coating surface became roughing; silicon and oxygen content on the coating surface decreased slightly. At the initial

exposure, the coatings’ mass loss rate gradually increased. The final mass loss rate was 0.96%. After VUV irradiation, the og of

the KS-B coatings increased by 0.003, and the &y did not change. After vacuum proton and electron irradiation, the ag of the

KS-B coatings increased by 0.001, and the e did not change. After AO, VUV, proton and electron simulated irradiation tests, the

small Aas and Aey change indicated that the coating has stable structural properties, which can meet long-life service

requirements of low orbit spacecraft such as the space station.

KEY WORDS: low earth orbit environment; high absorption and high emissivity; inorganic thermal control coating; solar

absorption ratio; hemispheric emissivity
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Fig.1 Appearance state of KS-B coating before and after AO
exposure
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Fig.2 Emissivity spectrum of KS-B coating before and after
AO exposure

1.00
—a—The ag during AO exposure
0.98 L —o— The & during AO exposure
0.96
%m 0.94 +
&S
02 M/\/o—o/‘\‘\,
0.90
0.88 1 1 1 1 1
0 100 200 300 400

Fluence/(x10? atoms - cm™2)

K3 JETFARBT KS-BIRZE as 5 ey 2L

Fig.3 agand ey curve of KS-B coating during AO exposure
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Tab.1 asand ¢, value of KS-B coating before and after AO exposure

Parameter Before AO 4.3x10%° 1.3x10?! 2.6x10?! 3.9x10% 5.2x10% 1.04x10%
exposure atoms/cm? atoms/cm’ atoms/cm’ atoms/cm’ atoms/cm? atoms/cm?
og 0.967 0.968 0.969 0.970 0.971 0.971 0.972
I 0.903 0.924 0.918 0.913 0.919 0.903 0.916
Parameter 1.56x10% 2.08x10% 2.6x10% 3.12x10% 3.64x10% 3.9x10% Value chanee
atoms/cm? atoms/cm? atoms/cm? atoms/cm? atoms/cm? atoms/cm? v &
og 0.973 0.974 0.971 0.969 0.970 0.970 0.003
& 0.906 0.909 0.909 0.912 0.909 0.907 0.010
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Fig.5 Effect of atomic oxygen exposure on morphology of KS-B coating: a) before AO exposure; b) after AO exposure
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Tab.2 Effect atomic oxygen exposure on surface elemental
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Fig.6 Mass loss rate of KS-B coating during AO exposure
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Fig.7 Appearance state of KS-B coating before and after VUV
irradiation
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Fig.8 Reflectivity spectrum of KS-B coating before and after
VUV irradiation
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Before VUV

Parameter 300 600 1000 2000 3000 4000 5000 Value
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Fig.9 ag and ey curve of KS-B coating during VUV irradiation
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