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Delamination damage identification of thermoplastic composite
pipe based on residual attention Brownian covariance network
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Abstract: Thermoplastic composite pipes (TCP) have been widely used in marine structures. In this paper, a
residual attention Brownian covariance neural network is established to study the damage identification of
TCP composite delamination. Firstly, the curvature modes of multiple groups of thermoplastic composite
tubes with single damage, multiple damages and different damage degrees were calculated using the finite
element method. Then, the delamination damage identification method of thermoplastic composite tubes was
discussed. Finally, the residual attention Brownian covariance network model was constructed using the
curvature modes as input parameters to identify the delamination damage location and damage degree of
TCP. The results show that the damage identification model based on residual attention Brownian covariance
network can identify the location and degree of damage. The accuracy of damage location identification is
100%, and the error of damage degree identification is less than 6%. The research results provide a reference

for non-destructive testing of marine engineering structures.
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Tab.6 Comparison of damage identification results

)

A SEBROPIRES (myn ) BUEROPRZS (mypn,) | BEAS SEBRBOPIRES (myn)  BOUEHRZS (myn,)
1 5,02 5,0.188 9 21,0.6 21,0.629
2 5,08 5,0.845 10 24,0.2 24,0.19
3 7,0.2 7,0.195 11 27,0.8 27,0.828
4 8,0.6 8, 0.608 12 33,04 33,0.381
5 10, 0.2 10, 0.189 13 34,0.8 34,0.808
6 14,04 14,0.416 14 37,0.6 37,0.614
7 14, 0.6 14, 0.635 15 40,0.4 40,0.405
8 19,04 19, 0.420 16 40,0.8 40,0.790
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Fig.11 Error rate of damage degree identification
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