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Abstract : This study experimentally analyzed the acoustic emission signal characteristics of SCM440 and
fiber reinforced plastic materials in wind turbine blade root sections. Through tensile testing and acoustic
emission measurements, we investigated the mechanical properties, fracture behavior, and acoustic emission
signal characteristics of each material, aiming to systematically classify damage mechanisms using spectral
clustering. The results confirmed the possibility of material-specific damage diagnosis as the unique fracture
characteristics of both materials were reflected in the acoustic emission signals, identifying distinctive signal
patterns corresponding to each material microstructure and fracture mechanism. Through amplitude,
frequency, and clustering analysis of acoustic emission signals, we proposed a fundamental research
methodology for real-time health monitoring of wind turbine blade root sections.
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Fig. 1 Schematic of the blade-hub connection in a

wind turbine showing blade root
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Fig. 2 Experimental setup for

during tensile testing
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Table 1 Acoustic Emission measurement parameters
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Fig. 3 Stress-strain curves and fractured specimens
of SCM440 and FRP
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Fig. 4 SEM fractography of SCM440 (upper) and

FRP (lower) specimens after tensile test
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Fig. 9 Cluster optimization for AE waveform
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elbow method and silhouette score results
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