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Hydrophobicity and Adhesion of SiO,/Polyurethane Nanocomposites
Topcoat for Aircraft De-icing with Different Pre-curing Time

Jong-Hyun Kim*, Pyeong-Su Shin*, Dong-Jun Kwon**, Joung-Man Park*"

ABSTRACT: The icing formation at aircraft occur problems such as increasing weight of the body, fuel efficiency
reduction, drag reduction, the error of sensor, and etc. The viscosity of polyurethane (PU) topcoat was measured at
60°C in real time to set the pre-curing time. SiO, nanoparticles were dispersed in ethanol using ultra-sonication
method. The SiO,/ethanol solution was sprayed on PU topcoat that was not cured fully with different pre-curing
conditions. Surface roughness of SiO,/PU nanocomposites were measured using surface roughness tester and the
surface roughness data was visualized using 3D mapping. The adhesion property between SiO, and PU topcoat was
evaluated using adhesion pull-off test. The static contact angle was measured using distilled water to evaluate the
hydrophobicity. Finally, the pre-curing time of PU topcoat was optimized to exhibit the hydrophobicity of SiO,/PU

topcoat.
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Fig. 1. Spray process of SiO,/PU topcoat
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Fig. 2. Viscosity of PU topcoat at 60°C curing temperature

Fig. 3. Surface roughness of SiO,/PU topcoat with different pre-
curing time of PU topcoat
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Fig. 4. Surface roughness mapping of SiO,/PU topcoat with
different pre-curing time of PU topcoat: (a) initial; (b)
30; (c) 60; and (d) 90 minutes
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Fig. 5. Static contact angle of SiO,/PU topcoat with different
pre-curing time of PU topcoat using deionized water

Fig. 6. Schematic arrangement of static contact angle of SiO,/
PU topcoat with different pre-curing time of PU topcoat
using deionized water: (a) initial; (b) 30; (c) 60; and (d) 90

minutes
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Fig. 7. Photographs of SiO, coated PU topcoat surface with dif-
ferent pre-curing time of PU topcoat: (a) 30; (b) 60; and
(c) 90 minutes

Fig. 8. Adhesion pull-off strength between SiO, and PU topcoat
with different pre-curing time of PU topcoat
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