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Abstract

Many studies have reported the production and characterisation of carbon nanotube 
(CNT) and now graphene-based polymer composites. Although promising results have 
been obtained, progress has been limited by several factors, including nanocarbon 
synthesis (quality), dispersion, alignment and interfacial bonding. On the other hand, 
traditional fibre-reinforced composites are currently used in a wide range of fields; 
although they have excellent in-plane properties, the relatively weak compression and 
transverse properties remain a major issue. One desirable possibility is to introduce 
nanocarbons into conventional composites to form a hierarchical or multiscale 
structure. The approach aims to exploit the nanocarbon performance to address the 
critical (matrix-dominated) failure modes of conventional fibre composites, notably the 
longitudinal compression and interlaminar performance. The presence of nanocarbons 
at the fibre surface is likely to enhance the fibre/matrix interfacial strength, thus 
improving the delamination resistance. Reinforcement radial to the fibres, extending 
into the surrounding matrix, will inhibit fibre microbuckling, which is the critical failure 
mode under compressive loading.

The nanocarbon can be dispersed throughout the matrix or grown directly onto the 
surface of the primary dry fibres. The first route is relatively simple at low loadings; for 
higher loadings (up to 20wt% CNT in resin), we have developed a powder technique that 
avoids self-filtration and problems with high viscosities. We have also developed a route 
for directly grafting CNTs onto carbon fibre, using a continuous process which does not 
damage the fibres. This route simplifies composite processing and in principle can provide 
an optimised radial geometry. Lastly, have also developed a new hierarchical composite 
structure by embedding structural carbon fabric into nanostructured carbon aerogels to 
produce a bicontinuous monolithic nanocarbon reinforced matrix.
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