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Abstract

This work proposes to develop nanophased fibre reinforced polymer (FRP) composite using epoxy as matrix and modified carbon fibres as reinforcement. Carbon fibre modification has been achieved by Electrophoretic Deposition (EPD) of nanofillers on the surface of carbon fibre. This also involves stabilization of the EPD process by optimizing the sonication
time (for making a suspension of nanofillers) and deposition current and deposition time. After EPD, the deposition of nano filler on the fibre is confirmed by a Scanning Electron Microscopy (SEM). The modified fibres thus obtained are used in laminate making with epoxy resin as matrix by using hand lay-up technique. Selection of the best nano filler-
multiwalled carbon nanotube (MWCNT) is done with respect to the exhibited flexural strength of the composite. Laminates that were fabricated using MWCNT modified carbon fibres have shown an improvement of Flexural properties when compared to that of neat Carbon fibre reinforced polymer (CFRP) composites, Fragtography study was also done.
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Fig.1. Flexural properties of CFRP composites modified with MWCNT (a) Flexural modulus (b) Flexural Strength (c) Strain at peak (d) Stress-Strain Curve
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+ Surface treatment of carbon fibre by EPD process enhance bonding between fibre and matrix by lowering contact angle.

« MWCNT nanofillers act as bridge material between fibre and matrix as result enhance interfacial properties.

«¢ Incorporation of the nanofillers lowers the fracture strain as compare to carbon fibre epoxy composite.

¢ Flexural strength of the MWCNT modified carbon fibre reinforced polymer composite was observed 458 Mpa and for neat CFRP composite was found 424 Mpa
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Experimental procedure

Figure. 2. SEM images showing diameter of (a) neat || Figure.3. Modes of failure (a) fibre pull-out in neat CFRP (b) fibre pull-outin MWCNT- CFRP (c) matrix
carbon fibre (b) MWCNT modified carbon fibre imprint in MWCNT- CFRP(d) deformed matrix in MWCNT- CFRP

< From the figure 2. (b) shows the uniform| |« In case of MWCNT modified CFRP composite minimal fibre pull out observed (Figure. 3.b) due to good

Pictorial representation of the experimental procedure deposition of the nanofillers and can be confirmed interfacial adhesion, thus provided good mechanical properties. But in case of neat CFRP composite
by increase in diameter which in turn resulted poor adhesion at the fibre-matrix interface was observed reveals poor stress transfer across the
good flexural strength. interface.

< Diameter of modified CFRP composite was| |+ Figure.3. ¢ and d shows matrix imprint and deformed matrix in MWCNT-CFRP composite as during
observed 7.9 ym and for neat CFRP was 7.32 um fracture stress transfer from matrix to fibre.

Conclusion

1. Presentinvestigation demonstrates EPD as a promising and successful processing technique for MW CNT based nanofillers modified carbon fibre /epoxy
composites, for uniform deposition of the nanofillers a constant amount of current 5.7 ampere was determined , applied for 30 minutes.
= : . ; A 2. SEM analysis confirmed uniform deposition of MWCNT on the carbon fibre with a sonication time for 60 minutes.
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