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Damage Detection Method of Wind Turbine Blade
Using Acoustic Emission Signal Mapping
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Abstract Acoustic emission(AE) has emerged as a powerful nondestructive tool to detect any further growth or
expansion of preexisting defects or to characterize failure mechanisms. Recently, this kind of technique, that is an
in-situ monitoring of inside damages of materials or structures, becomes increasingly popular for monitoring the
integrity of large structures like a huge wind turbine blade. Therefore, it is required to find a symptom of
damage propagation before catastrophic failure through a continuous monitoring. In this study, a new damage
location method has been proposed by using signal mapping algorithm, and an experimental verification is
conducted by using small wind turbine blade specimen; a part of 750 kW real blade. The results show that this
new signal mapping method has high advantages such as a flexibility for sensor location, improved accuracy, high
detectability. The newly proposed method was compared with traditional AE source location method based on
arrival time difference.

Keywords: Acoustic Emission, Wind Turbine Blade, Damage Location, Nondestructive Testing, Fiber Reinforced
Plastic
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Fig. 1 Test points for AE signal mapping
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Fig. 4 Velocity measurement for each different material

Fig. 5 Blade specimen with pre-determind test point

Fig. 6 Signal
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Fig. 9 Input damage type and location
Table 1 Test result of time arrival difference method
Impact Time arrival difference method(x, y) | Error
Source | v=1165 m/s; v=894 m/s ; v=763 m/s | (mmj

A Fail Fail 900 800 : 316
B Fail Fail Fail Fail
C 850 150 : 850 250 : 800 250 271
D 1300 450 {1100 450 ;1050 450 : 127
E 600 550 : Fail Fail ;| 650 500 { 334
F 850 650 { 800 550 : 800 500 { 196
G 850 200 : 850 250 : 825 275 % 296
H 750 375 i 750 375 i 7506 - 375 56
I Fail 550 50 1600 100 @ 304
] 900 625 i 850 625 i 850 600 : 248
Total avg. > 239

Table 2 Test result of signal mapping method

ISTE::«: Test Point(x, y) Sl;g;;i);ngipgg 5::3
A 1200 700 1600 600 224
B 500 0 550 50 71
C 1100 200 1350 100 269
D 1200 500 1300 550 112
E 300 600 360 300 300
F 1000 600 1100 500 141
G 1100 100 900 100 200
H 700 400 700 400 0
1 300 200 300 100 100
J 1100 700 1200 700 100

Total avg. = 152
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