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Carbon Nanotube Forests at the Fiber Interface: 
A Route for Durable Materials

Abstract
Multiwall carbon nanotubes (CNTs), that can be produced at high volumes, offer significant potential to bring multifunctional fiber-reinforced nanocomposites into use for structural applications. Ultimately, reliable manufacture of CNT based fiber composites requires effective dispersion of the filler in the matrix and the optimization of CNT-polymer interface bonding. One successful route to manufacture large-scale CNT based composites has been accomplished by attaching nanotube forests directly to the fiber surface prior to resin infusion. The nanotube networks impart thermally and electrically conductive pathways into a typically insulating composite. The electrical properties of the percolated carbon nanotube network provide unique opportunities for creating high strength composites with integral heating (deicing, curing), integrated sensing (strain and damage), and mechanical improvements in the interlaminar regions. These hierarchical composites with multifunctional capabilities can be largely utilized for aerospace applications, where lightweight materials with enhanced structural, electrical and thermal properties are in demand.
An open question for these hierarchical materials is their ability to perform for long times in harsh environments. The multifunctional nature of the materials requires that strength and stiffness are not the only performance values, especially for embedded sensing applications. Two studies will be covered in this presentation. First, the effects of CNT modification of the fiber interface on the viscoelastic properties are discussed. Second, we investigate the electrical and mechanical performance of a CNT modified fiber reinforced polymer composites subjected to water and temperature conditions to accelerate aging. We show that the fiber composite without CNTs loses as much as 50% of its strength, while the CNT modified composite shows little change in performance. The mechanisms for this extended durability are presented.  
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