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Sprayable Smart Sensing Network Coating

for Structural Health Monitoring
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Smart sensing network coatings made with new breed of nanocomposites
for in-situ health monitoring of engineering structures and assets
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Sensing network — most fundamental yet most critical
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Real-time, in-situ, online structural health monitoring using large-scale sensor network
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Large-scale, sprayable, in-situ sensing network coating that can be sprayed onto the structure directly
This innovative, first-ever, nanocomposites-inspired smart sensor
is made of carbon black (CB

), 2D graphene and polyvinylidene

fluoride (PVDF). The sensors made of this new breed of
nanocomposites can be directly sprayed on any engineering
structure to form a highly dense smart sensing network, which
can acquire in-situ broadband ultrasounds of up to 1 MHz for
damage detection. Lightweight, flexible and highly responsive, the
sensing network can quantitatively evaluate invisible, undersized
defect and damage in the structure, such as cracks caused by
metal fatigue. This new sensing technology retrofits conventional
ultrasonic sensing philosophy, and blazes a new trail for next

generation of in-situ structural health monitoring.
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Lightweight, flexible and tailorable smart sensor material
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Spectra of broadband ultrasound signals (2 kHz-500 kHz) upon noise-filtering, captured by
nanocomposite film sensor (left), and by PZT wafer (right) (S0 and A0: zeroth-order
symmetric and anti-symmetric Lamb wave modes, respectively)
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Broadband frequency sensing range

Patent No.: US 9,863,824 B1 (US), Patent Application No.: US 2018/0045588 A1(US)

YPECIAITEATUTES daNnd AdVANtages

Good physical properties: lightweight, flexible and tailorable
Excellent signal characteristic: high fidelity, quick response, high
sensitivity
Broadband sensing range: from static to up to 1 MHz for detecting
hairline damage such as tiny fatigue cracks

Easy processing: sprayable and rapid curing
ApplIcations
Health monitoring for vehicles, such as aircrafts and automobiles

Health monitoring for civil engineering structures, such as bridges

Health monitoring for aerospace devices, such as satellites
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