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Atomic oxygen erosion resistance of aminopropylsilsesquioxane/silicone hybrid coating

ZHAO Wei, LI Weiping, LIU Huicong, ZHU Liqun”
(School of Materials Science and Engineering, Beihang University, Beijing 100191, China)

Abstract:  To improve the atomic oxygen (AQ) erosion resistance of the silicone coating. hybrid coating was
prepared on the polyimide substrate by aminopropylsilsesquioxane( APOSS) cross- linked epoxy silicone resin. The
surface morphology, chemical composition and chemical structure of the hybrid coating were analyzed before and
after AO exposure in a ground atomic oxygen simulated facility. The results show that APOSS can prevent the micro

“

- cracks in silicone coating and avoid the *undercutting” phenomenon, and the mass loss of materials decreases
obviously. During AO exposure, O and Si elements in APOSS changed slowly from the low-energy state to the high

binding energy state (oxidation state) , while a protective layer of SiO, formed on the coating surface and prevented

the further AO erosion of the materials.
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Fig. 1 Anatomy of a POSS nanostructure
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Fig. 2 Schematic diagram of the formation of hybrid coating
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Fig. 3 Mass change of coatings during atomic oxygen exposure
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Table 1 Surface composition of silicone and hybrid

coatings before and after exposure

Composition/at %

Materials C N O Si

Silicone coating before 25 h AO  72.25 0.00 17.72  10.03
Silicone coating after 25 h AO 54.79 0.98  36.21 8.02
Hybrid coating before 25 h AO 69.01 1.78 18.20 11.01
Hybrid coating after 25 h AO 55.49 0.39 34.10 10.02
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(a) Silicone coating before AO exposure

(b) Silicone coating after AO exposure

(c) Hybrid coating before AO exposure

(d) Hybrid coating after AO exposure
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Fig. 4 SEM images of silicone and hybrid coatings before and after AO exposure
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