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Abstract

This paper introduces an artificial neuron which is a nano composite continuous sensor. The continuous

nano sensor is fabricated as a thin and narrow polymer film sensor that is made of carbon nanotubes

composites with a PMMA or a silicone matrix. The sensor can be embedded onto a structure like a neuron in a
human body and it can detect deteriorations of the structure. The electrochemical impedance and dynamic

strain response of the neuron change due to deterioration of the structure where the sensor is located. A

network of the long nano sensor can form a structural neural system to provide large area coverage and an

assurance of the operational health of a structure without the need for actuators and complex wave
propagation analyses that are used with other methods. The artificial neuron is expected to effectively detect

damage in large complex structures including composite helicopter blades and composite aircraft and vehicles.
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Fig. 1 Fabrication of CNT/PMMA  composite
electrodes (a) spray fabrication on a patterned
bar, and (b) fabricated MWCNT/PMMA
structural sensor sprayed on a glass fiber beam (5
wt % MWCNT, 330 x 5 x 0.08 mm, R=117.03 k,
C=14.7 pF).
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Fig. 2 Equivalent electrical model of CNT neuron
based on Electrochemical Impedance
Spectroscopy (EIS) test.
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Fig. 3 Experimental strain output of the neuron on a
cantilever beam.
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Fig. 4 Strain responses of the CNT neuron on a glass
fiber cantilever beam: (a) response of the neuron
under a static load; (b) dynamic response of the
neuron during free vibration due to an initial
displacement, response of a laser displacement
sensor is also shown.
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Fig. 5 The variation of electrical parameters of the

neuron under crack progression.
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Fig. 6 MWNT/PMMA neuron’s voltage and phase
change due to 50% damage (crack propagated
half-way through) of the neuron on a vibrating
beam.
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Fig. 7 Structural Neural System(SNS) and it’s
applications for Structural Health Monitoring
(SHM): (a) The SNS to detect a damage; and (b)
structure embedded SNS including wireless
signal processing unit.
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