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Evaluation of Adhesion and Electrical Properties of CNT/PU
Topcoat with Different CNT Weight Fraction for Aircraft
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ABSTRACT: Dispersion and electrical resistance (ER) properties of polyurethane (PU) type topcoat were evaluated
using carbon nanotube (CNT) with different CNT weight fraction. CNT was dispersed in PU type topcoat using ultra
sonication dispersion method. CNT/PU topcoat was coated on carbon fiber reinforced epoxy composite (CFRC)
surface using gravity feed spraying method. Static contact angles of CFRC and CNT/PU topcoat were performed using
4 types of solvents to calculate the work of adhesion between CNT/PU topcoat and CFRC surface. Surface resistance
of CNT added PU topcoat was measured to determine CNT dispersion. Adhesion property between CNT/PU topcoat
and CFRC was determined via cross hatch cutting test based on ASTM D3359. The optimized condition of CNT
weight fraction was found.
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Fig. 1. Spray process of CNT added PU topcoat
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Fig. 2. Tensile test of PU film with acetone addition
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Fig. 3. Tensile test of CNT/PU films with different CNT weight
fractions
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Fig. 4. Surface resistance, R, of CNT/PU topcoat with different
CNT weight fraction
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Table 1. Surface resistance of CNT/PU topcoat

Conc. (wt%) | R, (kOhm) | SD” (kOhm) | COV? (%)
1 80.0 x 10° 8.04 x 10° 10.05
2 488.4 25.6 5.24
3 562.7 49.1 8.72

UStandard deviation
ICoefficient of variation

(©)
Fig. 5. Observation of PU topcoat surface with different CNT
weight fraction: (a) 1 wt%; (b) 2 wt%; (c) 3 wt%
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Fig. 6. Schematic arrangement of CNT array in PU topcoat: (a)
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Table 2. Surface energy and work of adhesion, W, of epoxy
primer and CNT/PU topcoat

Conc. Y, T V2 w,?
EP primer 30.4 14.1 9.2 -
Neat 45.5 21.3 14.3 74.4
1 wt% 41.6 21.3 8.0 70.8
2 wt% 40.1 22.0 6.9 70.2
3 wt% 36.4 24.4 6.2 69.7

USurface energy of dispersion component
DSurface energy of polar component
3Work of adhesion
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Fig. 7. Photographs of CNT/PU topcoat after cross hatched cut
test
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