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Abstract

Structural systems are susceptible to damage caused by deterioration, changir
operating conditions, natural disasters, or unexpected events. Undetected damag
can propagate and cause catastrophic failure. Thus, structural health monitorir

-

- perspective. By manipulating materials at the molecular level and then scalir
: them up to tangible length scales, one can engineer novel multifunction
A'%\ nanostructured materials. This seminar will highlight one example in which thin fil
' sensors that incorporate carbon nanotubes were inspired by the human skin.
itead of being discrete transducers, these “sensing skins” could be deposited onto and conform to variot
uctural surfaces like human skin. Specifically, the nanocomposite sensing skins were validated for spati
ain, pH, corrosion, and impact damage sensing and were shown to be capable of accurately identifyir
mage (i.e., strain, impact, and corrosion) location and magnitude. These skins were also painted onto oth:
uctural surfaces or embedded in composite wind turbine blades for in situ damage detection. Some rece
oratory test results and future directions will be discussed.

' L (SHM) is crucial for identifying damage initiation, directing repair, and ensurir
; L‘- ] safety/reliability. While various SHM technologies have been proposed, this stuc
"ﬁ:‘ presents a new paradigm shift, where sensors are designed from a materia
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Structural systems are susceptible to damage caused by deterioration, changing operating
conditions, natural disasters, or unexpected events. Undetected damage can propagate and
cause catastrophic failure. Thus, structural health monitoring (SHM) is crucial for identifying
damage initiation, directing repair, and ensuring safety/reliability. While various SHM
technologies have been proposed, this study presents a new paradigm shift, where sensors
are designed from a materials perspective. By manipulating materials at the molecular level
and then scaling them up to tangible length scales, one can engineer novel multifunctional



nanostructured materials. This seminar will highlight one example in which thin film sensors
that incorporate carbon nanotubes were inspired by the human skin. Instead of being
discrete transducers, these “sensing skins” could be deposited onto and conform to
various structural surfaces like human skin. Specifically, the nanocomposite sensing skins
were validated for spatial strain, pH, corrosion, and impact damage sensing and were shown
to be capable of accurately identifying damage (i.e, strain, impact, and corrosion) location
and magnitude. These skins were also painted onto other structural surfaces orembedded in
composite wind turbine blades for in situ damage detection. Some recent laboratory test

results and future directions will be discussed.
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