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Investigation of Damage to Polyurethane Topcoat Based on
De-icing Cycles

Donghyeon Lee*, Joung-Man Park*, Hyung Mi Lim**%, Dong-Jun Kwon™***"

ABSTRACT: De-icing/anti-icing fluid is essential for removing ice formation on aircraft. It chemically removes ice
using organic solvents, which can cause damage to the topcoat surface in the process. In this study, glycol-based de-
icing/anti-icing fluid was used to remove ice, and the resulting damage to the topcoat was examined. USB microscope
was used to observe the formation and growth of ice, while a confocal microscope was employed to observe the
surface morphology after treatment with de-icing/anti-icing fluid. Additionally, coating thickness measurements and
Fourier transform infrared (FT-IR) analysis were conducted to investigate the physical and chemical changes on the
surface. The repeated application of de-icing/anti-icing fluid showed a reduction in the ice formation rate and an
increase in the growth rate. Damage during the pressurization process and surface damage to the polyurethane
topcoat caused by ethylene glycol were observed during the de-icing process. Although no chemical changes were
detected, the analysis revealed that surface uniformity decreased, with physical damage such as cracks and undulations
forming on the surface. It was confirmed that while de-icing/anti-icing fluid is effective in removing ice, it also causes
surface damage.
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Fig. 1. Frosting mechanism of under ultra-low temperature
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Fig. 2. Photos of onset of icing and icing growth on topcoat sur-
face during de-icing cycle
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Fig. 3. Icing layer growth rate depend on deicing cycle
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Fig. 4. (a) Variation in icing thickness over time and (b) icing
growth rate depends on de-icing cycle
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