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Abstract

This study focuses on the key issue of the influence of the tailing effect on the crack detection accuracy under high-speed conditions,
and deeply analyzes the influence mechanism of the tailing effect on the magnetic field distribution on the rail surface through finite
element simulation technology. During the research process, the signal strength and sensitivity at different detection positions were
compared in detail, and the optimal detection position was precisely located. This position can achieve higher signal strength and
sensitivity, laying a foundation for the improvement of detection accuracy. Meanwhile, based on the research results, a probe structure
suitable for high-speed electromagnetic non-destructive testing is proposed specifically, and its design fully considers the special
requirements during high-speed operation. In the experimental phase, the structure of the probe was verified at a detection speed of
20.0 meters per second. The results showed that it could effectively quantify cracks with a depth greater than 1.0 millimeter, and both
the relative error and the standard deviation were controlled within 10%.
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