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Abstract 
Progressively more material systems are being tailored for multifunctionality where sensory and adaptive capabilities may be 
incorporated.  Carbon nanotubes with their unique mechanical, electrical and thermal properties are inherently 
multifunctional.  Thus, the possibility exists to tailor the structural and functional properties of existing ceramic- and 
polymer-based composite systems using carbon nanotubes for applications in sensing and actuation.  Toward this goal, we 
have studied the electro-mechanical behavior of carbon nanotubes and their composites from atomistic to the macro-scales.  
This presentation first reports a theoretical study of the electrical charge-induced deformation and failure based on the 
molecular structural mechanics method.  Second, we demonstrate that conducting carbon nanotube networks formed in a 
polymer matrix can be utilized as highly-sensitive sensors for detecting the onset, nature and evolution of damage in 
advanced polymer-based fiber composites. The electrical percolation behavior as influenced by nanotube waviness and 
contact resistance has been investigated.   Lastly, the potential of carbon nanotubes for in situ monitoring of damage 
accumulation in fiber composite structures will be discussed. 
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