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Non-destructive evaluation and structural health monitoring techniques can provide frequent 
or immediate feedback of the condition of a structure including potential damage. However, these 
techniques cannot detect initiating damage in composite materials with high compaction or 
multifaceted construction. More critically, they are unable to achieve damage detection without 
altering the microstructure of the composite material. An alternative method of strain monitoring 
and damage detection that may offer the advantages of structural health monitoring without their 
drawbacks consists of using piezoresistive-based carbon nanotube (CNT) yarns integrated in 
polymers and composite materials. The concept is that the CNT yarns form a continuous sensor 
circuit and their inherent piezoresistive sensitivity detects strain within the host material through 
resistance measurements without adding much weight or altering the integrity of the host material. 
This presentation includes a summary of the piezoresistive response of CNT yarns and the concept 
and latest experimental results on damage detection in laminated polymeric composite materials and 
distributed and localized strain measurement. Experimental results also show the ability of a 
combination of different yarn sensors to detect the exact location and extent of delamination in real 
time. CNT yarn sensors may provide an adaptive, practical, and sensitive structural health 
monitoring technique. 
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