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Evaluation of Fatigue Damage for Wind Turbine Blades Using
Acoustic Emission
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Abstract In this study, the flap fatigue test of a 48 m long wind turbine blade was performed for 1 million cycles
to evaluate the characteristics of acoustic emission signals generated from fatigue damage of the wind blades. As
the number of hits and total energy continued to increase during the first 0.6 million cycles, blade damage was
constant. The rise-time result showed that the major aspects of damage were initiation and propagation of matrix
cracks. In addition, the signal analysis of each channel showed that the most seriously damaged sections were the
joint between the skin and spar, 20 m from the connection, and the spot of actual damage was observable by visual
inspection. It turned out that the event source location was related to the change in each channel's total energy. It
is expected that these findings will be useful for the optimal design of wind turbine blades.
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Fig. 1 The shape of wind turbine blade
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Fig. 6 Average counts for all channel with cycle
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Fig. 7 Average duration for all channel with cycle
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Fig. 8 Average rise time for all channel with cycle
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Fig. 10 Total energy for all channel with cycle
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Fig. 11 Total hits for each channel with cycle
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Fig. 14 Total energy for each channel with cycle
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