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Abstract (300 word limit)
In this project, there have been designed and prepared electrically conductive nanocomposites based on thermally reversible thermoset polymers. The thermosets, which are based on reversible covalent and physical interactions, are reinforced with multi-walled carbon nanotubes (MWCNTs) to render nanocomposites with electrically induced self-healing properties. This is a relatively new concept currently used in the design of light long-lasting and flexible materials for electronics, actuators, sensors, coatings and structural materials. For these particular systems, the healing process occurs via the nanoscopic heat generation when an electrical current passes through the conductive nanostructured network (e.g. well-connected MWCNTs network). The so-called Joule effect (or resistive heating) activates the intrinsic self-healing ability of the thermally self-mendable matrices to heal structural damage and prolong the service life of the material. Current results have shown self-healing behavior of these materials at nano and micron-scale and the enhancement in mechanical properties at macro-scale. Moreover, the research contributes with the state-of-the-art of nanocomposites capable to sense (via electrical measurements) undetectable cracks and recover structural damage by electrical resistive heating. Among several advantages, this approach guarantees a faster healing process even at nano-scale level, thus representing an extraordinary alternative for curing and self-healing in engineering thermoset applications. It is certainly expected that the novelty of this approach will pave the way toward the scale-up of the proposed materials at industrial level. 
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