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Research on crack localization based on tangent approximation
method with fitting of double probes
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(1. School of Information Science and Engineering, Shenyang University of Technology, Shenyang 110870, China;
2. Xinjiang Altay Regional Special Equipment Inspection and Testing Institute, Altay 836500, China;
3. Jilin Special Equipment Inspection Center, Jilin 132000, China)

Abstract: Addressing the challenge of accurately locating oblique cracks due to misjudgments of defect positions in single-probe
electromagnetic ultrasound omni-directional guided wave detection, a two-probe circular fitting crack localization method based on tangent
approximation is proposed. This method uses the electromagnetic acoustic transducer (EMAT) detection position point as the center of a
circle and the acoustic range of the crack echo signals as the radius. By performing circular fitting at multiple different locations, a set of
circle collections is obtained, allowing for the discrimination between true and false defect locations. The double-probe data compensation
method is employed to obtain two sets of circles at different locations. By identifying the common tangent line of these two sets of circles,
pseudo-tangents are removed, enabling accurate crack positioning and detection. Results show that the dual-probe circular fitting crack
localization method effectively eliminates pseudo-tangents compared to the single probe, achieving a maximum crack localization error of
2.3%. This provides a reliable basis for accurate oblique crack detection.

Keywords : electromagnetic ultrasound ; omnidirectional lamb wave; circle fit; oblique crack; pseudo-tangent
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Fig. 1  Electromagnetic ultrasound circular fitting crack

localization method
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Fig.2 Schematic diagram of different reflection positions
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Fig.3  Crack localization detection flowchart
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Fig. 14  Circle fitting crack localization detection results
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Fig. 15  Circle fitting crack localization error contour diagram
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