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Research on acoustic emission source localization method for
discontinuous structure with holes

Zhang Yu,Liu Jiacheng,Feng Shu,Rui Xiaobo,Xu Lixin

(State Key Laboratory of Precision Measurement Technology and Instruments, Tianjin University, Tianjin 300072, China)

Abstract . It is difficult to solve the acoustic source localization problem of impact with the traditional methods since the propagation path
of Lamb waves on the surface of porthole structure is no longer a linear path. To address this problem, a grid mapping probabilistic
imaging localization method based on acoustic emission is proposed in this study. This method solves the nonlinear path problem of signal
propagation by establishing a grid mapping model, and the corresponding theoretical time difference is obtained by calculating the fastest
propagation path of signal at the grid nodes. Then the actual arrival time difference of signal is calculated by using the adaptive energy
threshold method and the AIC method, and the probabilistic image is constructed by comparing the deviation of theoretical value with
actual value to obtain the localization solution. The influence of band-hole structure on the propagation path of Lamb waves is analyzed by
finite element simulation, and the basis of determining the signal propagation path is given. The feasibility of localization method is also
verified by the localization experiments on 32 impact points, which provides an average absolute error of 1. 15 cm.

Keywords : acoustic emission localization; grid mapping; time difference of arrival
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Fig. 1  Probabilistic imaging based grid mapping

localization method
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Table 1 Basic physical parameters of the model
FEE R SR PEARE TN
5A06 54 71 000 MPa 0.32

2 640 kg/m’

TEARAT X I A, FEAl A 2 BT O R AN W] I, A4
AR AR RS HLZ BN A AR 2 5 5 A 2
FOMASEZS T, PRIk, I8 5 1 AR DX 3o Ay ) S ik By
BASHEAT S04, IF HONIE 2 7T LU |, SO B2 Y 3 A2
PRGN AR I WA, I, 7S S0 AR AT X J5K
P SO B 5 BEAT R E LTI

6.5¢

6.0

55t S0
)| —
i 45,
£ 40t
= 35|
% 30F
1= B S
#®20F 7 A0

1.557

1.0f

0.5}

0

Oil 0‘.2 0‘.3 OI.4 OI.S 0‘.6 0‘.7 0‘.8 0‘.9 l‘.O ll.l I
f-d/(MHz-mm)
K12 5A06 BEG G a HERI B 22 0 PAS 25 FE i HE AR ALl 26
Fig.2 5A06 magnesium aluminum alloy group velocity

dispersion curve of basic order Lamb wave
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Fig.4 Schematic diagram of grid nodes and sensor locations
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