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Research on intelligent detection methods for weld defects in chemical pipelines
Sun Wen (Shandong Yulong Petrochemical Co., Ltd., Yantai Shandong 265700, China)

Abstract: The safe operation of the production systems is directly related to the quality of the chemical pipeline
welds. Some of the problems with using traditional manual methods of inspection are low efficiency and high subjectivity.
As a reaction to the twofold issues linked to the heterogeneity and the disproportion of the number of different types of
weld defects, the paper offers an intelligent definition of detection, which operates under deep learning. The results of
X-ray imaging are the images of welds, and training data sets are obtained by the application of image enhancement and
data augmentation strategies. It is a multi-scale feature extraction module with a defect scale-oriented approach with an
automatic channel attention mechanism to detect the most common defects like porosity, cracks, absence of fusion, and slag
inclusion. A weighted cross-entropy loss is used to optimize the model training process. The usefulness of every module is
checked by conducting ablation experiments, where the full model finds the accuracy of detecting elements 96.8%, which is
much higher than of traditional methods. This offers a time-saving and effective technical option of quality control of welds

between the chemical pipelines.
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