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Abstract:In order to evaluate damage state of wood from the aspect of strain energy. acoustic emission
(AE) signal released by strain energy was used to monitor stress level of wood. Specifically, AE events
were redefined according to instantaneous frequency of AE signals. And then,the density of AE events was
calculated to estimate the damage degree. Firstly,a four-channel signal acquisition system was built for AE
signal collection and its software was programmed in LabVIEW. After the raw AE signal was collected by
the system,wavelet analysis method was used to filter noise and reconstruct AE waveform. Then, the re-
constructed AE signal was dealt with empirical mode decomposition (EMD) to reduce the noise level. Sec-
ondly,two types of AE signals were defined by their frequency characters. Two kinds of AE events were
defined by two types of AE signals. One was denoted FAE that was caused by fracture,and the other was
DAE caused by fibers deformation in this paper. At last,instantaneous frequency of AE signal was obtained
through Hilbert transform. Meanwhile, the density of each AE event was used to evaluate the damage de-
gree and its growing trend. From the test results,the frequency of FAE was obviously higher than that of
DAE. Higher density of DAE event meant that the damage was mainly caused by elastic deformation. Cor-
respondingly,higher density of FAE event meant that the damage was mainly caused by fracture. With in-

stantaneous frequency,a new definition of AE event was proposed in this paper. Especially, quantity and
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density of AE event could reflect the stress level and damage degree of wood.

Key words: acoustic emission; damage; instantaneous frequency; wood
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Fig. 1 Force-deflection curve of the three-point bending test
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Fig. 2 Force-time curve of the three-point bending test
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Fig. 5 Spectrum of wavelet reconstruction signal
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