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Wireless detection of internal delamination cracks for carbon/epoxy composite
using electrical resistance method
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For a rotating composite component such as a helicopter blade, delamination of composite laminates causes
low reliability. Since it is difficult to detect the delamination of rotating component in-service with a wired
system, wireless detecting system is demanded to improve the reliability. In the present study, the wireless
system for detecting the delamination is proposed. This method adopts an electrical resistance change method
and an oscillating circuit to transmit the information of the delamination. Since this system uses the
composite structure itself as a sensor and the oscillating circuit is very small, it is applicable for a rotating
component. The electrical resistance change and oscillating frequency change due to the delamination
creation is experimentally measured by using carbon/epoxy specimen. As a result, the method can
successfully detect the embedded delamination and estimates the size of delamination wirelessly.
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Fig. 1 Schema of practical structure of carbon/epoxy
composite.
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Fig. 2 Schematic representation of wireless
delamination-detecting  system using electrical
resistance change.
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Fig. 3 Circuit diagram of the sensor
circuit.

Fig. 4 Appearance of the sensor circuit.
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Fig. 6 Generation of a delamination crack by 3-point-bending
test.
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Fig. 7 Measured resistance change with the generation
of a delamination crack.

(a) C-Scan (b) Image of cross section

Fig. 8 Delamination image
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Fig.9 Relationship between resistance change ratio, /I
R/R, and delamination length.
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Fig. 10 Measured relationship between oscillating
frequency and resistance.
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Fig. 11 Measured power spectrum of oscillation
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Fig. 12 Measured frequency change with the
generation of a delamination crack.
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Fig. 13 Relationship between frequency change
ratio, 477/, and delamination size.
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