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Abstract

This article presents the application of Neural network
in continuous structural menitoring with acoustic emission
technology. The result indicates that it is only the velocity of the
acoustic wave of Hsu-Nielsen source that can be used as data to
train the neural network in leaming the relationship between the
characteristics of acoustic wave and the location of the crack. The
experiments with plain steel plate and steel plate with stitfeners
have shown that (he proposed method is able 10 correctly identify
the location of the crack and is insensitive to noise and error in

measurement.
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Location daT Energy A Energy B Duration A Duration B | Amplitude | Amplitude
Count A Count B
(in.) (microsec.) (volts.microsec.) | {volts.microsec.) (microsec.) (microsec.) A (dBae) B (dBae)
6 (186,6.8) (1428,127.5) | (1575,135.3) (682,173.8) (997,247.5) (8184,705.3) (9303,797) (78,1.9) (92,2.3)
8 (164,6.43) | (1333,126.7) | (1489,132.7) (578,157.9) (893,237.9) (7751,1071) (8696,986) (78,2.2) (88,1.7)
10 (137,5.5) (1364,88.1) (1525,87) (636,114) (928,168) (7929,830) (8921,860) | (78,1.5) (88,1.6)
12 (116,6.7) (1397,84.4) (1527,98) (624,38.6) (935,147.3) (8134,691.1) | (9298,674) (77,1.3) (85,1.1)
14 (85,7) (1368,126.7) | (1486,126.7) (623,175.9) (955,276.9) (8048,1010) | (9037,1105) (81,2.5) (86,1.9)
16 (55,5.3) (1285,75.4) | (1381,89.1) (535,1 66.8) (747,165.1) (7410,626.3) | (8316,945.7) (79,1.2) t84, 1.5)
18 (30,6) (1276,103.5) | (1363,102.2) (495,98.7) (723,152.3) (7304,609.5) | (8447,834.1) (76,2.3) (82,2.1)
20 (-33.9 (1282,127.8) | (1392,130) (546,119.8) (748,168.1) (7408,913.7) | (8306,943.8) | (79,1.9) (82,1.4)
22 (-12,6.7) (1338,109.8) | (1400,113.1) (659,146.4) (722,159) (7472,745.3) | (8355,807.5) (84,1.5) (82,2)
24 (-38,2.9) | (1326,150.6) | (1358,142.6) (684,194.5) (608,164.4) (7691,1041) (8082,984) (82,2.1) (80,1.4)
26 (-65,3.4) | (1362,147.8) | (1384,150) (799,236.2) (663,204.7) (8396,1496.3) (8835,1119) (83,2.4) (78,2.5)
28 (-96,3.§} (1377,153.9) | (1370,156.4) (802,256.1) (684,222.1) (8311,1293.9) | (8773,1454) (83,2.4) (80,2)
30 (-126,6.2) | (1365,66.8) | (1358,69.4) (775,99.2) (616,84.5) (8031,487) (8395,643) (85,1.2) (77,1.4)
32 (-149,11.4) | (1394,118.6) | (1369,115) (772,200.7) (623,159.2) (7860,946.1) | (8196,1154) (87.1.6) (77,2.1)
34 (-186,5.9) (1334,105) (1299,98.1) (701,143.4) (557,107.3) (7582,777) (7928,790.2) (89,1.4) (:76, 1.7)
mm1ei 2 Ande, dnufvavuinasg e veanimanesd 2 veurumin (dT = T,-TJ)
Loéation dT Energy A Energy B Duration A Duration B | Amplitude | Amplitude
Count A Count B
(in.) (micrc_;sec.) (volts.microsec.) | (volts.microsec.) 7 {microsec.) (microsec.) A (dBae) B (dBae)
6 (180,7.6) | (1130,152.8) | (843,134.5) (346,112) (256,79.8) (6585,973.3) | (5196,777.4) (72,2.5) (77.3.3)
8 (139,8.1) | (1218,141.9) | (902,137.4) (407,94.9) (296,72.8) (7011,953.2) | (5215,723.4) (75,1.6) (79,2.6)
12 (99.8.1) (1186,128.6) | (828,123.7) (404,100.2) (205,57.8) (6737.,700) (5141,646.8) (74,2.3) (74,2.7)
14 (63,9.3) (1162,167.3) | (779,141.5) (389,114.8) (176,52.5) (6577,569.7) | (4873,622.9) (742.7) (70,2.4)
16 (33,8.1 (1159,127.3) | (768.109.1) (386,85.9) (180,40.1) (6691,777) .(491 1,537.2) (713.2) (71,2.3)
18 (7.3.1) (1178.110.6) | (770.113.6) (407,93.6) (176,43.4) (6797,700.6) | (4767,582.1) (73,2) (71,2.3)
20 (-22,5.6) (1042,84.7) | (642,82.3) (301,61.6) (135,21.7) 15895.438.8} (4213.333.7) | (73.1.6) (68.2)
22 (-42,4.9) | (1050,120.8) | (633,112.6) (339,79.1) (132,32.9) (6299,692.9) | (4155,541.5) | (74.2.7) (67,2.5)
24 (-63,4.2) (1108,114.6) | (645,98.2) (380,75.7) (127.27.5) (6587,668.6) | (4282,483.6) (79,1.6) (66,1.8)
26 (-87,3.9) | (1092,124.4) | (638,114) (366,124.1) (126,43) (6314,762.6) | (4150,468.7) (75.2.3) (65,2.1)
28 (-121.3.9) | (1092,116.5) | (654.11.9) (401,102.4) (130,35.7) (6639.806.6) | (4378,609.1) (75.2.4) (67,2)
30 (-137.10.5) | (1081.93.7) | (605.87.1) (345.71.3) (116.27.1) (6232.497.6) | (4014.507.9) (75.1.9) (65.,2)
32 (-188.6,6) | (1098.127.8) | (601.111.9) (371.80.2) (114,26.6) (6258.518.6) (3965,545) (80.3) (63.2.1)
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