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Quartz Crystal Microbalance (QCM) is a key device for future non-retrieved material tests in orbit. In this
study, the applicability of the domestic QCM system to the on-orbit material tests was assessed. The QCM
developed for a contamination monitor aboard SDS-4 spacecraft was used on this purpose. The atomic
oxygen induced degradation of polyimide film formed in a sensor crystal was evaluated with this QCM system.
It was made clear that the temperature and incident angle dependences of the atomic oxygen-induced
polyimide erosion was successfully evaluated with this QCM system, even though the electromagnetic

interference from the laser-induced oxygen plasma was observed.
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Fig. 1 Photograph of the QCM system used in this
study .
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Fig. 2 Configuration of the laser detonation atomic oxygen source used in this study.
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Fig. 3 Thermal stability of the QCM.
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Fig. 4 Resonant frequency of the QCM during atomic
oxygen beam exposures. (a): without laser firing and (b):
under atomic oxygen beam exposure.
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Fig. 5 Resonant frequency of the polyimide-coated QCM
in the intermittent exposure mode.
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Fig. 6 Temperature dependence of the frequency shift of
polyimide-coated QCM under atomic oxygen beam
exposures (AO flux:5.3x10*atoms/cm?/s).
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Fig. 7 Incident angle dependence on the frequency shift
of polyimide-coated QCM under atomic oxygen beam
exposures with the translational energy of 4.2 eV(AO
flux:6.8x10*atoms/cm?/s).
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