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Fig.1 Principle diagram of intelligent knock detection system
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Fig.2 Comparisons of knock detection signals under
different conditions
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Fig.3 Defect location map
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Table 1 Knock data and defect situation
o' | Bl | BdE2 | BdRE3 | B4 | RS | A B
A0, 1 1179 | 1178 | 1164 | 1173 | 1164 0 1171.6
A0,2 1181 1165 | 1175 | 1169 | 1173 0 1172.6
A0,3 1159 | 1180 | 1178 | 1168 | 1159 0 1168.8
A0,4 1167 | 1157 | 1156 | 1161 | 1175 0 1163.2
A0,5 1173 | 1158 | 1171 | 1169 | 1164 0 1167.0
A0,6 1175 | 1164 | 1178 | 1164 | 1153 0 1166.8
A0,7 1237 | 1240 | 1252 | 1254 | 1231 1 1242.8
A0,8 1235 | 1240 | 1229 | 1230 | 1227 1 1232.2
D9,26 1164 | 1165 | 1159 | 1150 | 1163 0 1160.2
D9,27 1166 | 1162 | 1156 | 1170 | 1165 0 1163.8
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Fig.4 Basic flow of K-means clustering algorithm
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Fig.5 Data distribution map
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Fig.6 Intelligent diagnosis process
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Table 2 Intelligent diagnosis results

P (VALY Bmfe B
1 A0,7 1242.8 1
2 A0,14 1258.4 1
3 A0,15 1317.6 1
4 A0,23 1306.8 1
5 A0,24 1310.6 1
6 A9,7 1374 1
57 DO,16 1535 1
58 D0,22 1391.4 1
59 D0,23 1809.4 1
60 D0,24 1637.4 1
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Fig.7 Analysis of diagnostic results
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Study on Percussion Detection of Aerospace Composite Materials Based on
K-means Clustering

Zhao Yangchao*, Li Yanjun, Cao Yuyuan, Bai Yu

College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

Abstract: Advanced composite materials have become one of the key aviation materials, its own defects and damage
will inevitably affect aviation safety. Coin-tap test is one of the most effective methods for shallow damage detection,
which is widely used in composite material damage detection. A nondestructive testing method for aviation composite
materials based on Coin-tap test and K-means clustering analysis technology is proposed. Experiments show that
the intelligent Coin-tap test method based on K-means clustering analysis technology can effectively detect the
defects of aviation composite materials.
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