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Comparison of the effects of atomic oxygen on two black &
white polyurethane thermal control coatings

Abstract

In this paper firstly thermal control coatings were produced with polyurethane resin and
titanium dioxide and carbon black pigments, then the effects of atomic oxygen, as one of
the most destructive elements in space, have been investigated. The Plasma oxygenation
device for supply of atomic oxygen flow, scanning electron microscopy (SEM) for surface
change investigation, Energy dispersive X-ray spectroscopy (EDS) and Fourier transform
infrared spectroscopy (FTIR) for coating chemical structure change were used. In addition,
by measuring changes in solar absorption coefficient, the total emission coefficient,
roughness and coating mass, and its resistance to atomic oxygen are evaluated. The result
showed that oxygen atoms destroyed the resin in surface of coating. Carbon black pigment
is vulnerable against atomic oxygen because of its organic nature, while the nature of
titanium dioxide is minerals and therefore resistant to atomic oxygen. In result, in addition
to mass loss due to changes in coating surface, the solar absorption coefficient and the total
emission coefficient are also changed.

Keywords: Atomic Oxygen, Thermal Control Coating, Polyurethane, TiO,, Carbon Black.
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" Solar Absorptance

2 Total Emittance

3 Scanning Electron Microscopy (SEM)

4 Energy-dispersive X-ray Spectroscopy (EDS)

5 Fourier Transform Infrared Spectroscopy (FTIR)
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" Methylenebis phenyl isocyanate (MDI)
2 Isophorone diisocyanate (IPDI)

3 n-butyl acetate (nBA)
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7 polytetramethylene glycol (PTMG)
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