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Abstract: In order to study the relationship between the characteristics of standing wave signal excited by a-
coustic emission (AE) signal during wood damage and fracture and the inherent characteristics of wood,
the AE source was generated by thin wood strip fracture. Based on the wavelet transform, the standing
wave frequency was analyzed and the longitudinal wave propagation rate in the along grain direction was
calculated,and then the along grain modulus of elastic (MOE) of wood was calculated according to the e-
lastic wave theory. Firstly,8 thin wood strips with the size of 80 mm>X 10 mm were processed at one end of
the specimens of two wood species (Pinus sylvestris var. mongolica and Zelkova schneideriana) with dif-
ferent lengths. During the test,an impact force was applied to cause the thin wood strips to break to gener-

ate AE sources,and the two sensors were placed on the ends of the specimen to collect the original AE sig-
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nal,and the sampling frequency was set to 500 kHz. Secondly,the stage at which the standing wave in the
AE signal occurred was determined according to the characteristics of the standing wave,and then a 4-layer
wavelet decomposition was performed on the AE signal at this stage. The standing wave signal features
were extracted according to the time-frequency domain characteristics of the decomposed signal. Finally,
the longitudinal wave propagation rate was calculated according to the standing wave generation principle,
and the MOE of the specimen was calculated combined with the elastic wave theory. The values of MOE of
two wood species (P. sylvestris var. mongolica and Zelkova schneideriana) specimens measured by tensile
test were 9. 30 and 11. 63 GPa respectively. The values of MOE of 800 mm specimens of two wood species
calculated by standing wave were 9. 37 and 12. 34 GPa, with errors of 0. 75% and 5. 24 % ,respectively. The
values of MOE of 600 mm specimens of two wood species calculated by standing wave were 9. 31 and 11. 81
GPa, with errors of 0.10% and 1.55% ,respectively.

Key words: acoustic emission; wavelet transform; standing wave; time-frequency domain analysis; modu-
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Fig. 4 Original signals of sensor S; and sensor S, of M, and M, specimens
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Table 1 Approximate signal and detail signal main frequency of two sensors of M; specimen kHz
S, fG IR 2% S, fHIR%
R A B - S5 B -
UiV AF S T Y57 S
n=1 n=2 n=1 n=2

1 3.40 7.00 168. 800 3.40 7.00 162. 90

2 3. 40 7.00 71.40 3. 40 7.00 67.40

3 3. 40 7.00 39. 20 3. 40 7.00 38. 80

4 3. 40 7.00 17.70 3. 40 7.00 18. 10
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Fig. 5 Wavelet analysis diagram of S; sensor and S, sensor of M; specimen
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Fig. 6 Wavelet analysis diagram of S; sensor and S, sensor of M, specimen
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Table 2 Approximate signal and detail signal main frequency of the two sensors of M, specimen kHz
St S, RIS
SRR AL o 31005 4 -
4 5 £ A5 F M
n=1 n=2 n=1 n=2
1 2.90 6. 00 169. 30 2.90 6. 00 167. 10
2 2.90 6. 00 82.90 2.90 6. 00 75.00
3 2.90 6.00 44. 40 2.90 6. 00 40. 50
4 2.90 6.00 21.50 2.90 6. 00 18.70
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Fig. 7 Original signals of sensor S, and sensor S, of M, and M, specimens
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Table 3 The main frequency of M, and M, specimen
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Table 4 Test data and analysis results of 4 specimens
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Fig. 8 Frequency domain analysis diagram of approximate signal of M; and M4 S, sensor
#5 HMIKEEAFBIAS MOE
Table 5 MOE along the grain obtained by tensile test
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