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Investigation of Interfacial Adhesion of Different Shapes of Nano
Carbon Fillers Reinforced Glass Fiber/Epoxy Composites by
Spray Coating

Dong-Jun Kwon*, Zuo-Jia Wang¥*, Jin-Young Choi*, Pyeong-Su Shin*,
En-Seon Lee**, Joung-Man Park**

ABSTRACT: Manufacture of nancomposites has simple process for developing nanocomposites due to the increasing
applications using nanofillers. This work studied nanofiller coated glass fiber for reinforcing material with good
wetting and conductivity and the morphology of nanofiller coated glass fiber was analyzed by FE-SEM. The durability
of reinforced glass fiber was investigated with different shapes of nanofillers using sonication rinsing method. Fatigue
test was performed to evaluate the adhesion of reinforcing interface and stability of nanofiller coating layer for single
fiber reinforced composites. Apparent modulus and conductivity of nanofiller coating layer were evaluated to realize
multifunctional of nanocomposites. Fiber type of nanofiller was better than plate type due to better cohesion between
fiber and nanofillers. At last, the stability of fiber type nanofiller of coating layer has better durability and conductivity
than plate type case.
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Fig. 1. Raw materials of nanofillers and reinforcing fiber: (a)
MWNT, (b) GnP, and (c) GF

< Nanofiller dispersed solution:

- Nanofiller : Solvent = 1 : 100 (1wt%)

- Sonication time = 2 hour

- Solvent: Acetone, DMF, Hexane, Ethanol

GF ! :
Al Frame ™ H i -
i b W +» Spray gun condition:
' - Nozzle size: 0.8mm

< Compression condition:
-5 kgy/cm,

e >

< Coating distance:
-30cm

< Coating time:
-50 X 50cm -> 10s
- Solvent: 50g

Fig. 2. Fabrication system of nanopaticles coating on fiber
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Fig. 3. SEM photos of nanoparticle coated glass fiber: (a) neat
GF, (b) MWNT/GF, and (c) GnP/GF
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Fig. 4. Electrical resistivity of nanoparticle coated GF for fatigue
test
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Sonication: 1min
Amplitude: 50%
Cycle: 0.5s

Fig. 5. SEM photos of durability of nanoparticle coating on GF:
(a) Neat MWNT/GF, (b) Rinsed MWNT/GF, (c) Neat GnP/GF,
and (d) Rinsed GnP/GF
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Fig. 6. Cyclic loading test of nanoparticle coated GF: (a) MWNT/
GF and (b) GnP/GF
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Fig. 7. Model of different nanoparticle coating after cyclic loading
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