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Fig. 1 Sketch of the equipment for experiment Fig. 2 The curve of simulant frequency-voltage
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Kl 5Ca) 5K 6Ca)fian4E 0.3~0. 5ms [8] AE 1§ 5 89 Hilbert % . 7] W, % IMF B2 AN E—1TE
B TR PR S8 O B By FLI R R R Dk B I R A R (L Bl 3 A RR . FLAE L) D 22 LE S
%, % AE {5 S e SR EE M AERT P IMF b B R M & B 20 A5 0 B AR R X e 715 5
TESE AR 52 2R B0 TR BE E MR P3G 2 A 784k, T OAET2 B Hilbert 1% 18 Hrg % | g {8 B s 7] B 38 3
Btk OAETL 9 Hilbert 1% 1A i85 5 | i 6 Bl B (8] 211 ) L 3 02 1 s 4045 5 it , B AE {5 5 7
TR BE AR b AL 47 il B e AR P 1 A Y R AE 53] OAET1 RYIE B o HB] OAET2 lEE M5 £)
SR AR . B 5B 6(h) TR J& 3 T Gabor /NI ARSI (135 B L 38 i U2 S & B Hilbert 335 15 Wi
JE s B R 3 2 P Hilbert-Huang 35 73 8 th 378 1 B AR Y )

ZEA UL Lt R 45 IMF 20 & 1 S TR B ) AE RBE L AT RS [R) 43398 R /s 15 5 4 AIE . EL X b 43 9%
RE 3 NI AT /N B 22 3 BT A B B L IR A [ R ] X B P A LG T AN TR Al
A5 5, Hilbert 3% AT L5 48 Hb 221 i) 3 3% B 45028 15 3k B % 0 CRB ) A8 kS . HHT & —Fh B A
SR Ak T Al S B I £ A S B B A A T ik



42 LOK N (2007 4F) 45 22 3

3

4 28

ARICH OAET JefHAE N AE Kl (9 & 8% 458 . f HHT FoAR N HENREE + AE 55 0 0rkb s, i 47
THREWROIR R T LT 458 .

(D BARWA 10 F AR E R OAET A2 1800 1 BE 96 1R 1 [ A8 00 1 15 5 09+ 40 68 T 45 O H b
S AR TR A

(D)AE 55 BHA B & WBENLE M E 22k 0 HHT REAR & % HREHL AR 1L 38 B {5 5 s A &=
TR ALY H FE Y AR B TV 88308k (B g I 1] RUE 08 380D R A5 ik e A% 8 430 el i 38 vk 7 Ak B
2N AR 205 5 1 38 21 4 IR

(3) 3 i X 1 F EMD 53 2] 59 4 Bir IMF 892 19 Hilbert 22 45 758 5 153 B 45 5 ) 1% 6] i J32 41 5% ] 030
AR A5 BG5S B BR R T DU SF SR AL A5 5 1Y R AR

S & UMk

(1] AR P50, T 2. 7 A H R R A ML Jb 50 HUAR Tl AL . 19850 1~ 4 (Yuan Zhenming, Ma
Yukuan, He Zeyuan. Acoustic emission technique and it's application. Beijing: China Machine Press,1985:1~4 (in
Chinese))

(2] WkoRAz, sy I, RIE R R & GHE 5 Ab AT A BT B AR [T 0. B8, 2002, 24 (1) : 23~ 28 (Geng Rongsheng, Shen
Gongtian, Liu Shifeng. Acoustic emission signal processing and analysis technique. Journal of Nondestructive
Testing,2002,24(1) :23~28(in Chinese))

[3] Norden E. Huang,Zheng Shen. The empirical mode decomposition and the Hilbert spectrum for nonlinear and non-
stationary time series analysis [J]. Proc Royal Society of London Series,1998,454:903~995.

[4] Peng Z K, Peter W. Tse, Chu F L. A comparison study of improved Hilbert-Huang transform and wavelet
transform: Application to fault diagnosis for rolling bearing[ J]. Mechanical Systems and Signal Processing. 2005,
19.:974~988.

[5] Hongbo Xie, Zhizhong Wang. Mean frequency derived via Hilbert-Huang transform with application to farigue
EMG signal analysis[ J]. Computer Methods and Programs in Biomedicine,2006,82:114~120.

[6] Luo Ying, Tao Baogi. The OPCM strain gauges for strain and stress measurement of orthotropic material structures

[J]. Acta Mechanica Solida Sinica,2000,13(4):337~345.

New Damage Identification Method of AE Source
in Concrete Structure Based on OAET

LIU Hong-guang, LUO Ying. LI Zhong-fang, GU Jian-zu
(Faculty of science, Jiangsu University, Zhengjiang 212013 ,China)

Abstract: The sensor of Orthotropic Acoustic Emission Wave Transducer is used to obtain the
directional AE signal in order to deal with the complicated AE signal produced in concrete. Hilbert-
Huang transform is applied in the signal processing. The complicated original data set is decomposed
into a finite series of intrinsic mode function (IMF) and a residue by the empirical mode decomposition
(EMD). The signal amplitudes and instantaneous frequency as function of time can be gained by using
Hilbert transform to the IMF components. The damage identification method based on amplitudes and
instantaneous frequency is discussed, and a new method for concrete AE signal processing and damage
identification is proposed. It will be helpful for the development, popularization and application of AE
signal.

Keywords: AE; Orthotropic acoustic emission transducer; Hilbert-Huang transform; damage

identification; concrete



