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CNT and CNF reinforced carbon fiber hybrid composites by electrophoresis
deposition
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ABSTRACT

In order to increase the electrical conductivity and the mechanical properties of carbon fabric composites,
multi-walled carbon nanotubes (MWCNTSs) and carbon nanofibers (CNFs) were deposited on carbon fabrics by
anodic and cathodic electrophoretic deposition (EPD) processes. In the cathodic EPD, carbon nano-particles and
nano-sized Cu particles were simultancously deposited on the carbon fabric, which gave a synergetic effect on
the enhancement of properties as well as the degree of deposition. The hybridization of carbon nano-particles
and micron-sized carbon fiber significantly improved the through-the-thickness electrical conductivity. In
addition, both MWCNTs and CNFs were deposited onto the carbon fabric for multi-scale hybrid composites.
Multi-scale deposition improved the through-the-thickness electrical conductivity, compared to the deposition of
either MWCNTs or CNFs.
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Fig. 2 Schematics of EPD processes: (a} Anodic and (b) cathodic EPD

processes.
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Fig. 4 SEM images of carbon fabric with (a) anedic CNT deposition,
(b) cathodic CNT deposition, (c) anodic CNF deposition, and
(d) cathodic CNF deposition.
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Fig. 5 Electrical conductivities of CNT or CNF deposited composites.
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Fig. 6 Short beam strengths of CNT or CNF deposited composites.
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Fig. 7 Fractured surfaces of carbon fabric/epoxy composite: (a) unmodified,
(b) anodic ONT deposition, (c) cathodic CNT deposition, (d) anodic
CNF deposition and (¢) cathodic CNF deposition.
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Fig, 8 mescmonal images of the fractured CNFs deposited composite
processed by cathodic EPD: (a) low magnification (x 50); (b)
high magnification (x 500) of the matrix and carbon fabric
interface in rectangular area of (#); (c) magnified rectangular
area of (b); and (d) magnified circular area of (b).
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Table 1 Characterization of concurrent CNT/CNF deposited carbon fabric
composites
Electrical In-plane 16.13£2.89
Conductivity ] B
[S/em] Through-the-thickness (x10™) 3.1620.53
Short Beam Strength [MPa] 63.44+2.85

Fig. 9 SEM images of concurent CNT/CNF deposited carbon fabric with
magnification of (a) 5k and (b) 20k
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