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Recently we have developed both DC and AC approaches to sensing of deformation and 

damage in fiber composites [4]. As cracks form in the advanced fiber composite containing 

carbon nanotubes the percolating network severs conducting pathways resulting in permanent 

changes in electrical properties. Opportunities for structural health monitoring will be 

discussed. 

 

Since the nanocomposite bulk resistivity is dominated by the tunneling resistance at 

nanotube/nanotube junctions the nanotubes effectively act as a network of sensors that can 

detect thermal transitions and other thermochemical changes in situ. Changes with 

temperature result in both volumetric thermal expansion as well as physical changes in the 

polymer. The nanocomposite thermoresistive behavior is, therefore, strongly dependent on the 

nanotube concentration, thermal expansion and polymer segmental motion. Recent research 

has shown that we can utilize the distributed network of sensors to sense changes in the cure 

of the polymer matrix and also key thermal transitions. The thermoresistive behavior of the 

composites is highly non-linear and local inflection points during combined thermoresistive 

and thermomechanical characterization correspond directly to the glass transition temperature 

of the polymer matrix.  
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