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The investigation examines the impact of hybrid toughening involving polydopamine (PDA) and multi-walled carbon nanotubes (MWCNTSs)
sizing, as well as the Polyphenylene sulphide (PPS) veil interlayer, on CF Elium®-based composites. Mechanical characterization such as
three-point bending test, interlaminar shear strength (ILSS), and mode | fracture toughness tests are performed.
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Fig. 3. (a) Flexural properties (b) ILSS of untreated and PDA MWCNT treated carbon fibre.

 Carbon fibre Elium composites are fabricated by cold vacuum assisted resin infusion
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Fig. 1. (a) Mussel’s adhesive foot (b) Structure of PDA (c) PDA MWCNT coating (c)

(c)

Control
—— PDA MWCNTs
— PDA MWCNTs PPS

2917

2940

Absorbance (a.u.)

_/

g
e L

|
_/w-/*’/”—**/

L) l L) l T l Ll I T l L) l Ll
4000 3500 3000 2500 2000 1500 1000 500

Fibres in vacuum bag

“ , ‘ - R ,. Lo TM4000 11.2mm Lx500 T Wavenumber (cm")

| =S - ' Fig. SEM images of the Mode | delaminated composites (a) reference (b) PDA MWCNT
Fig. 2 (a) Vacuum assisted resin infusion (b) Three-point bend test (C) ILSS (d) Mode | (c) PDA MWCNT PPS carbon fibre composites (d) FTIR images of the samples
interlaminar fracture toughness test

CONCLUSION

 The flexural and interlaminar shear strength values of the PDA MWCNT coated carbon fibre composites improved by 6% and 12% respectively.
* Mode | fracture toughness values of the PDA MWCNT coated carbon fibre composites improved by 65 % and the hybrid PDA MWCNT PPS composites improved by 208%.
* The SEM images of the Mode | delaminated surface shows the fibre and resin delamination, whereas the PDA MWCNT sized CFRP showed the cohesive mode of failure with the

presence of fibre bridging. The PDA could firmly link MWCNTs onto CF surface and MWCNTSs providing a lager interfacial contact area.

* PPS fibre pull-out and breakage is the main toughening mechanism of PPS veil, as observed from SEM.

* FTIR analysis illustrated increased C=0 stretching intensity due to carboxyl groups, indicating successful sizing of PDA and MWCNTSs.
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