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Defect Monitoring of a Wind Turbine Blade Surface
by using Surface Wave Damping
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Abstract : These days much efforts are being dedicated to wind power as a potential source of renewable energy. To maintain
effective and uniform generation of energy, defect preservation of turbine blade is essential because it directly takes effects on the
efficiency of power generation. For the effective maintenance, early measurements of blade defects are very important. However,
current technologies such as ultrasonic waves and thermal imaging inspection methods are not suitable because of long inspection
time and non-real time inspection. To supplement the problems, the study introduced a method for real time defect monitoring of
a blade surface based on surface wave technology. We examined the effect of various parameters such as micro-cracks and

peelings on the propagation of surface wave.
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Figure 1. Schematic diagram of wave propagation on a blade surface
(a) Transmitter, (b) Cracks on blade surface, (c) Receiver.
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Figure 2. Sensing System Module.
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Figure 3. Effect of blade thickness on the magnitude of received signal
strength.

Table 1. Effect of distance between transmitter and receiver on the
magnitude of received signal strength

Distance Voltage (mV) Average
(m) 1 2 3 4 (mV)
0.10 0.3 0.3 0.28 0.3 0.30
0.15 0.28 0.25 0.25 0.27 0.26
0.20 0.27 0.22 0.25 0.25 0.25
0.30 0.25 0.22 0.24 0.2 0.23
0.36 0.22 0.22 0.2 0.2 0.21
0.40 0.20 0.18 0.19 0.19 0.19
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Figure 4. Optical images of blade surface sample showing cracks
with variable lengths a) normal b) 0.2 m crack c¢) 0.4 m
crack d) 0.6 m crack e) 0.8 m crack.
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Figure 5. Comparison between the amplitude of received voltage
signal with increasing value of crack length.
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Figure 6. Optical image of blade surface illustrating a crack.
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Figure 7. Comparison between the received voltage signal of normal
and cracked blade surface.
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Figure 8. Optical images of blade surface showing cracks with variable
lengths a) without crack b) minor crack ¢) major crack.
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Figure 9. Comparison between the received voltage signal of blade
surface.
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