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A Practical Method of Acoustic Emission Source Location in
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Abstract Since the velocity is dependent on the fiber orientation in anisotropic composites, the application of
traditional acoustic emission (AE) source location techniques based on the constant velocity to composite
structures has been practically impossible. The anisotropy makes the source location procedure complicated and
deteriorates the accuracy of the location. In this study, we have divided the region of interest(ROI) into a set
of finite elements, taken each element as a virtual source, and calculated the arrival time differences betwecn
sensors by using the velocities at every degree from 0 to 90. The calculated and the experimentally measured
values of the arrival time difference are then compared to minimize the location error. The results from two
different materials, namely AA6061-T6 and CFRP(uni-directional; UD, [0]:) laminate confirmed the practical
usefulness of the proposed method.

Keywords: anisotropic composite laminate, acoustic emission, source location, finite element, arrival time
difference, region of interest(ROI)
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Fig. 1 Source location method with finite elements
in ROI as the virtual AE sources
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Table 1 Arrival time difference between sensors for
every finite element within ROI

Coordinate Arrival Time Difference
Element No.
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Fig. 4 Array of AE sensors and the position of
simulated sources

Table 2 The nominal coordinate of AE sensors

Coordinate x y)
Sensor No.
St ©, 0)
S2 (300, 0)
S3 (150, 260)
S4 (450, 260)

Table 3 The exact coordinate of AE sources

Coordinate
Source No. by
1 {150, 130)
2 (150, 87)
3 (150, 43.5)
4 (150, 0)
5 (230, 73.5)
6 (225, 130)
7 (300, 173)
8 (300, 260)
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Table 4 Coordinate of detected source and location
error by using the conventional threshold
method in AAG061-T6 plate

Coordinate Error (mm)
Source No. ey AABOB1
1 (1532, 132.8) 43
2 (152.4, 88.4) 28
3 (1530, 46.1) 39
4 (1583, —18.1} 19.0
5 (2392, 75.2) 9.3
6 (215.4, 139.0) 138
7 (297.3, 168.5) 52
8 (290.0, 271.3) 15.1
mean - 92

Table 5 Coordinate of detected source and location
error by using the new location method
in AABOG1-T6 plate

22 #FS & F 3T, o AY

3
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Table 6 Coordinate of detected source and location
error by using the conventional threshold
method in CFRP laminate (UD, [Ols)

Coordinate X Error (mm)

Source No. CFRP ([0}
1 (153.0, 128.5) 34
2 (153.3, 67.7) 21.0
3 (1325, 14.1) 34.2
4 (1385, -37.3) 39.0
5 (206.9, 49.2) 335
6 (2021, 137) 28.1
7 (292.3, 183.3) 129
8 (297.0, 298.4} 385
mean - 26.3

Table 7 Coordinate of detected source and location
error by using the new location method

in CFRP laminate (UD, [Qlz)

Coordinate Error (mm) Coordinate Error (mm)

Source No. ) AABOB! Source No. %y CFRP ([0)
1 (1510, 131.0) 1.4 1 (149.0, 131.0) 1.4
2 (151.0, 87.0) 1.0 2 (1490, 87.0) 10
3 (1490, 43.0) 1.1 3 (149.0, 43.0 11
4 (1490, 1.0} 1.4 4 (1490, 1.0 14
5 (231.0, 73.0) 18 5 (2290, 75.0 11
6 (2250, 131.0) 10 6 (2250, 129.0) 10
7 (2930, 175.0) 10 7 (299.0, 173.0) 22
8 (299.0, 261.0) 14 8 (299.0, 259.0) 14
mean - 13 mean - 1.3
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