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Fractal Characteristics of Kaiser Point Acoustic Emission Signal
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Abstract: To understand the Kaiser effect of the wood component under repeated loading, the Felicity
ratio was used to identify the high and low loading states. The fractal characteristics of Kaiser point under
different loading were characterized by the correlation dimension of the acoustic emission (AE) signal.
Firstly, when the frequency was 500 kHz, the AE signals of the wood specimens were collected under
repeated loading, where the load interval was set to 300 N. Then, according to the noise signal, the
threshold of AE ringing was set as 48 dB, and the “obvious” AE signal was defined based on American
Council for Acoustic Emission Testing of Reinforced Plastics criterion. The Felicity ratio was calculated
to calibrate the load stages corresponding to Kaiser and Felicity effects. Finally, the correlation dimension
D of AE signal at Kaiser point was calculated through G-P algorithm as the identification index of Kaiser

point at different stages. The results showed that the high and low loading states could be clearly
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distinguished by the Felicity ratio. There was a significant difference in the correlation dimension D of

AE signal at the Kaiser point of Kaiser and Felicity effects. During the Kaiser effect stage, the D value
varied from 0.8346 to 1.4895, while after the transition to the Felicity effect stage, the D value varied

from 1.7038 to 3.6602.

Key words: wood acoustic emission; Kaiser effect; Felicity ratio; AE ringing count; Kaiser point;

correlation dimension
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Tab.1 Maximum load bearing capacity of six species

wood under repeated loading /N
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Fig.3 Fitting curve of six materials' Kaiser point correlation dimension
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