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Feasibility Study on Packaged FBG Sensors for Debonding Monitoring
of Composite Wind Turbine Blade
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Abstract Smart sensors embedable in composite wind turbine blades have been required to be researched for
monitoring the health status of large wind turbine blades during real-time operation. In this research, the
feasibility of packaged FBG sensor probes was studied through the experiments of composite blade trailing edge
specimens in order to detect cracking and debonding damages. The instants of cracking and debonding generated
in the shear web were confirmed by rapid changes of the wavelength shifts from the bare FBG sensor probes.
Packaged FBG sensor probes were proposed to remove the fragile property of bare FBG sensor probes attached
on composite wind blade specimens. Strain and temperature sensitivity of fabricated probes installed on the skin of
blade specimen were almost equal to those of a bare FBG sensor. Strain sensitivity was measured to be 1.3 ue
/pm in a strain range from to O to 600 pe, and the calculated temperature sensitivity was to be 48 pm/C in the
heating test up to 80 degree.
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(b)

Fig. 4 Structure of the blade specimen; trailing edge
- {a) #H2 used for the continuous load test
and (b) #H5 used for the stepped load test
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installed on the tensile test machine
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Fig. 6 Analysis of experimental results during continuos load test; (a) Induced continuous tensile force and variation
of wavelength-strain, {b) Picture of shear web debonding
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Fig. 7 Analysis of experimental results during stepped load test; (a) Induced stepped tensile force and variation of
wavelength-strain, (b} Appearance of crack growth in the shear web under applied tensile force
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Fig. 9 Experimental set-up for evaluation of packaged FBG sensor probe
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