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Abstract: In order to obtain the acoustic emission (AE) signal characteristics of wood during bending fail-
ure,the AE signal information entropy was used to identify the damage process of wood from the random-
ness of AE signal,and the distribution characteristics of AE signal under different damage and fracture lev-
els were studied. Firstly, three-point bending test was carried out on the air-dried beech and Pinus sylves-
tris var. mongolica specimens,and the original AE signal was collected by AE sensor with resonance fre-
quency of 150 kHz,and the sampling frequency was set to 500 kHz. Then,the AE signal waveform was re-
constructed by wavelet transform, the AE threshold was determined according to the signal amplitude

when no AE occurred,the number of times exceeding the threshold per second was counted as the AE ac-
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tivity counted,and then the AE information entropy was defined with the activity count as the random vari-
able. Finally, according to the information entropy, the turning point of strain energy release was deter-
mined,and combined with the load-time curve of three-point bending test, the wood damage and fracture
process was divided into three stages:linear deformation,nonlinear deformation and macroscopic fracture.
The frequency of AE signal was analyzed and counted at 10 ms intervals,and the frequency distribution of
AE signal in the process of wood bending failure was obtained,thus revealing the characteristics of AE sig-
nal in different damage stages. The results showed that during the linear deformation stage, AE signals
were characterized by low amplitude and low frequency,mainly concentrated in the frequency range of 30~
55 kHz. In the stage of nonlinear deformation and macroscopic fracture,there were not only a large number
of 30~55 kHz low frequency signals,but also 100~110 kHz and 115~130 kHz high frequency signals in
AE signals. The information entropy based on AE activity number can accurately reflect the concentration

degree of strain energy release, which provides an objective basis for the evaluation of wood damage and

fracture level.

Key words: wood; three-point bending; damage fracture; AE activity number; information entropy
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