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Atomic-Oxygen Tolerant Material “Siloxane Block Polyimide”
for Low & Very Low Earth Orbit Satellites
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Abstract

In the low Earth orbit, Atomic Oxygen (AO) generated when oxygen molecules from the Earth’s
atmosphere are exposed to high-energy ultraviolet rays in the space environment collide with
spacecraft such as artificial satellites flying at high speeds, causing erosion of the outer materials
of the spacecraft. In space exposure tests, siloxane-block polyimide resin (BSF series) used for the
outer surface of spacecraft has been proven to prevent erosion and degradation caused by AO by
reacting with AO to form a self-organized silicon dioxide (SiO,) layer on the material surface after

the spacecraft is ejected into the low Earth orbit. The details are described below.
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After AQ irradiation (Atomic oxygen fluence 8.5x1020 [atoms/cm?])
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Surface image of aromatic polyimide before and after AO irradiation
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After AQ irradiation (Atomic oxygen fluence 2.4x1020 [atoms/cm?])
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Surface image of siloxane block polyimide before and after AO irradiation
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Overview of the mechanism of siloxane block polyimide’s AO resistance
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Microscopic IR chart of AO irradiated /non irradiated silox-

ane block polyimide
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Results of mass change of PI by AO irradiation

Atomic Oxgen Fluence (atoms/cm?)
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Space environment resistance test on the International
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Image of siloxane block polyimide before and after space
environment resistance test in 2009 (provided by JAXA)
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