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Abstract

Magnetic memory testing is an emerging pipeline inspection technology. Under internal pressure,
stress concentration occurs at pipeline defects, leading to changes in the pipeline’s self-magnetic
leakage field. This paper studies pipelines with porosity defects, using COMSOL Multiphysics soft-
ware to analyze the impact of defects on the pipeline’s self-magnetic leakage field. The study
shows that defects cause a sudden change in the normal magnetic field component Hy and axial
magnetic field component Hz ahead of the defect, and increase the values of Hy and Hz in the pipe-
line. Within the scope of the study, the size and location of the porosity in the weld have a signifi-
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cant impact on the self-magnetic leakage field, while the influence of pipeline pressure is minimal.
The research results provide a basis for the application of magnetic memory testing in detecting
weld defects in pipelines.
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Figure 1. Principle of pipeline magnetic memory testing
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Figure 2. Welded pipeline model
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Figure 3. Self-magnetic leakage field of a pipeline without weld defects
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Figure 4. Weld with Porosity Defects
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Table 1. The impact of grid parameters on simulation results
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Figure 5. Study on the factors influencing the self-magnetic leakage field of pipelines
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