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Abstract

In the welded components of bridge steel structure, the quality of the weld is one of the main fac-
tors affecting the mechanical properties of the components. Good results have been achieved in
the deep learning recognition of ultrasonic testing echo signals with the characteristics of large
step length, multi-modality, multi-peak distribution and weld defect images. In this paper, 70
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T-pipe joints, 18 butt steel plate specimens, and 25 butt steel pipe specimens with weld defects
were tested by ultrasonic flaw detector. A data set of 8800 ultrasonic echo signal images was es-
tablished as the object of network training, validation and testing. The average recognition accu-
racy of the convolutional neural network MobileNet-v2 is 91% after adjusting the structural layer,
parameters and weights of the convolutional neural network MobileNet-v2 for training and testing.
The calculation accuracy and recall rate can be used as evaluation indicators for the recognition
performance of the adjusted convolutional neural network.
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Table 1. Size table of welded steel plate, steel pipe
1 IR, MER R

P2 Ay B I xwxh  (mm x mm x mm) N daxtz (mm x mm)
1 300 x 270 x 10 89 x4
2 300 x 270 x 20 114 x 4
3 300 x 270 x 25 140 x 4
4 — 159 x 6

Figure 1. Butt steel plate specimens
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Figure 2. Butted steel tube specimens
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Figure 3. Cut section of specimen
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Figure 4. Weld defect properties
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Figure 5. Ultrasonic detection echo signal image after normalization processing
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Figure 6. MobileNet-v2 network test confusion matrix
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