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Polymeric materials used for the outermost layers of spacecraft are eroded by collisions with
atomic oxygen (AO) in low Earth orbit. Polyhedral oligomeric silsesquioxane (POSS) reacts
with AO to form a silica layer, which prevents further erosion".

The surface of Earth-orbiting satellites is subject to thermal cycles of £100 °C. This study
aims to develop POSS coatings that can withstand thermal cycling. To improve heat resistance,
we focused on amide POSS, which is modified with amide groups on its side chain (Fig. 1).
Amide POSS were synthesized and deposited on electrodes of quartz crystal microbalances
(QCM) and Si substrates. The melting point of amide POSS became higher than 100 °C. The
changes in mass and silica thickness were investigated after AO exposure (~4x10'° atoms/cm?,
Kobe Univ.). The ratio of the mass loss of amide POSS to polyimide was about 1%, and an
oxide layer was formed on the surface. The reaction amount of POSS films with AO is
discussed based on the Si ratio in POSS molecules.
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BIRNETH S, Z = ClitBWEDm Fo7-H. 7 Figure 1. Molecular structure of amide POSS
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