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Low-frequency electromagnetic detection technology under broadband excitation

JIAO Jingpin, LIANG Wenyuan, LI Guanghai, WU Bin, HE Cunfu
(School of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology,
Beijing 100124, China)

Abstract: In view of the defect detection in ferromagnetic structure, research is focused on low frequency
electromagnetic technique under broadband excitation. Finite element analysis is conducted to investigate the effect
of excitation bandwidth on electromagnetic field distribution in structure. The detection signals were analyzed by
similarity method, and Euclidean distance was proposed for defect characterization. Low frequency electromagnetic
experiments were conducted for defect detection in ferromagnetic structure. The results show that the
electromagnetic field penetrability can be improved by broadband excitation, and the spatial resolution and the ability
for interior defect detection by low frequency electromagnetic technique are more powerful if using the Euclidean
distance of response under broadband excitation. The research provides a potential scheme for a wide range defect
detection in ferromagnetic structure,

Key words: low {requency electromagnetic; ferromagnetic material; broadband excitation; similarity analysis;
nondestructive testing
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