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Signal Propagation Characteristics of Acoustic Emission and Douglas Fir Glulam Beams
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Abstract: Aiming at the issue of nondestructive test of the beam made from the glued laminated timber
(glulam) of Douglas fir (Pseudotsuga menziesii) based on acoustic emission (AE),time and frequency do-
main characteristics and propagation of the AE signals of the beam,as well as the application of wavelet a-
nalysis method to control the weak AE signals were investigated. Firstly,a wood AE signal acquisition plat-
form was set up by using NI high speed data acquisition equipment and the LabVIEW software. Then the
time domain characteristics and propagation velocity of AE signals in the surface and thickness direction by
the simulation of AE source under lead core fracture were analyzed. Finally, the wavelet analysis method
was used to reconstruct the waveform of AE signal for the weak AE signal caused by the sliding of the lead
core. The results showed that the AE signal was mainly concentrated about 70 kHz in the beam when lead
core fracture was used. The propagation velocity of AE signal was greater on the surface, but the signal at-
tenuation along the thickness direction was more significant. In addition,as for the “weak” AE signals sub-
merged in noise,the wavelet analysis method could effectively reconstruct the AE signal waveform. The re-
sults of the study could provide the necessary theoretical evidence for Douglas fir Glulam AE nondestruc-
tive test.
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Fig. 3 Time domain waveform and frequency spectrum of AE signal under the lead core continuity fractured
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Fig.4 Acoustic emission signals broadcasting through the surface of Douglas fir piece
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Fig.5 The AE signal waveform of Douglas fir broadcasting through the directions of surface and thickness
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Fig. 6 Wavelet decomposition and reconstruction waveform of acoustic emission signal

TEIE 6 FIF 78 09 4 o3 it RO vh s B U B AE
i S #RAL & A — 2 WM RIEE N . o3 R AL 3
JE AR AL 23+ B W 7 e 4 5 B AR A s d1
~d3 JZ 0 AR A3 RO S v R 2 H) AL A

VAR . AT [ rh s A0 2 d2 Fi d3 W] LU
/N AR 4 IR R R T IC AE {55, HLOR 35 DR 46 U
&S SRR . S T 5 B S A R ) D A 4 R TR
MmN E S LR B RERES S &AE 43



%5 & TN S AR BT R E T R AL R IR AT ST 201

(¥ HF 355 3B 43 SR I 0. 4 ms R AL 85 1 000 4~ %K
B8 AU B S a7 TR A bR R £
S B s 7 Ca) AR T (b)) R T A&

0.03 ————————————————————
0.02 ]
0.01 f ‘

> -
\

Tll3’;(-0‘01 r

2 -0.02 | :

C.0.03 f .
-0.04 | 1
-0.05 N —

1.500 1.501 1.502 1.503 1.504 1.505 1.506 1.507 1.508 1.509 1.510
X 10°

Q)R IHE 5

B AR 43 PO N LE A O AE (5
BRI o 0 T/ A 1 £ 5 BB T 60 08 55
Iy /NS 355 B W MR IR

X107

=

2t ‘ J
2 | 1
Ll | _
6} _

1.500 1.501 1.502 1.503 1.504 1.5051.506 1.507 1.508 1.509 1.510
X 10°
(b)F ¥ 3 &

7 BEURHERSHESHIEBIEE

Fig. 7 Time domain waveform of acoustic emission signal after interception
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