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Atomic oxygen-induced erosion of fluorinated polymers in LEO: its collapse and
new mechnism
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It has been widely believed that material degradation in LEO is due to
atomic oxygen collision. However, ground based-simulation could not duplicate FEP erosion in LEO.
This research proposed a new hypothesis that FEP is eroded mainly by N2 collision in LEO. We
performed ground-based experiment using AO+Ar beam which simulates simultaneous A0 and N2 collision.

It was discovered that FEP is eroded much more than that of hydrocarbon in AO+Ar exposure
condition. Since the erosion of hydrocarbon is accelerated by the simultaneous Ar (or N2)
collisions, the experimental result implies that effect of Ar (or N2) collision on FEP gave even
more acceleration on erosion than that of hydrocarbons. The overall conclusion is that FEP erosion
in LEO occurs not only by the atomic oxygen collision, but also N2 collision acts as being
accelerative or independent.
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Fig. 2 TOF spectra of m/z=16 (AO), m/z=32 (O2) and m/z=40 (Ar).
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