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Abstract In order to master damage mechanism of UHMWPE/LDPE composite material , training sample of a-
coustic emission signal with different damage modes was established by clustering analysis and acoustic emission tech-
nology. Acoustic emission signal generated from different damage modes were identified by neural network. The factors
affecting the recognition accuracy of network such as training function, transfer function and network architecture were
discussed respectively. The results revealed pattern characteristic consisting of amplitude, peak frequency and duration
can be selected by hierarchical clustering method. The training sample consisting of 583 signals with 11 classes can be
established by K-means clustering method. Using the confusion matrix as the recognition accuracy index, when the
training function is traingdx, the hidden layer/output layer transfer function is tansig/logsig, and the number of hid-
den layer neurons is 70, the recognition accuracy of the network is 97.2%. The results provide reference for the dam-

age identification of thermoplastic matrix composites based on acoustic emission technology.
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Tab.1 Specimen test and damage mode
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Fig.1 Sketch map of tensile and AE test system
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Fig.2 Sketch map of AE parameters
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Fig.3 Hierarchical clustering of AE parameters
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Tab.2 Final cluster center of AE signal of specimen
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Tab.3 AE features of matrix damage modes
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Tab.4 AE features of interface damage modes
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Tab.5 AE features of fiber damage modes
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Fig.4 Scheme of BP neuron network
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Tab.7 Network performance of different training functions

LERE i/ s Ik
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Tab.8 Network performance of different transfer functions
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logsig/logsig 71 96.6
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tansig/ purelin 52 84.9
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Tab.9 Network performance of different architecture
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Fig.5 Confusion matrix of network
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