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Fig.2 Signal reconstruction diagram
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Fig.3 Time-domain characteristic values of defects
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Experimental Study on Optimization of Multi-Features of
Ultrasonic Signals of Resistance Spot Welding Defects

HUANG Hong', WU Wei"?, LI Kunhang', YANG Hongrui', YIN Xiangjie',

JIANG Qiming', DENG Zhanying'

(1. Chongqing University of Technology, Chongqing 400054, China;

2. Chongqing Engineering Research Center for Special Welding Materials and Technology, Chongqing 400054, China)

[ABSTRACT]

For the common ultrasonic echo signals of porosity, unfused and defect-free aluminum alloy spot welded

joints, noise reduction and reconstruction were first performed with empirical mode decomposition (EMD) analysis,

and multi-scale eigenvalues in the time and frequency domains were extracted using statistical methods to analyze the

eigenvalue variation patterns of different defects. The principal component analysis (PCA) and linear discriminant analysis

(LDA) are used to optimize the feature values and obtain the principal element features of the defective echo signal, finally

the principal element features are used as the input of the BP neural network to identify the defect signal. The experimental

results show that the feature quantities constructed by the two dimensionality reduction methods have better classification

results compared with those without dimensionality reduction, with PCA acting better and effectively improving the defect

recognition accuracy of BP neural networks.

Keywords: Resistance spot welding; Ultrasonic detection; Feature extraction; Empirical modal decomposition (EMD);

Principal component analysis (PCA)
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