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Evaluation of Adhesion, Hydrophobicity and Color Gamut of Nanoparticle
embedded Polyurethane Topcoat for Aircraft with 3 Different Nanoparticles

Z(Original Article)) https://doi.org/10.17702/jai.2021.22.1.16
2718 357 UAXISR SHE B2|90E HRES| MY, A4Y
U MY SAHHL

R LA A PREEE A
et 2 UA T AT
2021 02 08Y A<=, 2021 0299 229 =74, 2021 02¥ 23 A=)

Jong-Hyun Kim'?, Dong-Jun Kwon’, and Joung-Man Park? "

'Department of Materials Engineering and Convergence Technology,
Gyeongsang National University, Jinju 52828, Korea
’Research Institute for Green Energy Convergence Technology,
Gyeongsang National University, Jinju 52828, Korea
(Received February 08, 2021; Revised February 22, 2021; Accepted February 23, 2021)

OF : 3hg7] AFoIA 2 AA W BAE QA W9 Fag sl&olth AW AAC g A
%l We

91\"\_:‘ J_]ZJ__] /\/\/H

(@]

= ghurs] Aaeo] AR BEslol Aaw Aol At 2 AHl A W At 7|&S of
slelet Agole). £ At e $Rol GedE aggony Zo|gde gnEo] Hul)
4] 9 A S 2HFAL. 2 et £50] UE SREo] SRS o8 ARG
Saeiel AR B, A DY e AARE W] S AN B e Ao
o £ imelael $Rol oE fREC) MAEg HohE 93] 200 RGB & wliwsiol Wes)
3t

AW o2 Ea gmES] AN ok AAstuA HHAe b
o A
= T

Abstract: In the aircraft industry, anti- and de-icing are one of very important techniques for the safety. The
anti-icing technique had not been studied while de-icing technique had been not only researched enough but
applied to aircraft industry. In this work, surface roughness and energies of polyurethane (PU) topcoat were
controlled with 3 different nanoparticles which was coated to PU topcoat. It was evaluated via static contact
angle using distilled water. The adhesion property of 3 nanoparticles was evaluated directly using adhesion
pull-off test. The color gamut of nanoparticle coated PU topcoat was also evaluated with 3 different
nanoparticles. It was determined using RGB color degree variation between neat PU topcoat and coated
nanoparticle. Finally, the optimized nanoparticle was determined to manufacture hydrophobic surface and to
maintain color of neat PU topcoat for the aircraft.
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Table 1. Surface energies and work of adhesion between
nanoparticle coated PU and neat PU topcoat with different
nanoparticles

Type " y ‘2 y?? Wa
Neat PU 513 26.7 9.3 -
SiO, 374 28.8 0.7 87.6
Carbon black 343 38.0 0.0 78.7
MWCNT 40.4 40.4 0.1 85.9
" Total surface energy of solid
? Dispersive component of surface energy
3 Polar component of surface energy
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