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多激励涡流阵列探头阻抗分析

刘波，罗飞路，何赟泽，高军哲

国防科学技术大学机电工程与自动化学院

摘要： 针对涡流阵列多激励场的理论计算问题，推导无缺陷有限厚无限大平板导体涡流多激励阵列传感器的磁场分布，应用互易定理

得到理想裂纹时阵列传感器的阻抗变化解析式，提出阵列传感器线圈单元近似互感的计算式。对双激励、三激励线圈阵列传感器裂纹检

测进行阻抗分析，给出了裂纹长度和裂纹中心的近似解。研制涡流阵列无损检测平台，基于实验平台验证了解析解和数值计算结果的正

确性。
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Impedance Analysis of Multi-induced Eddy Current Array Probe

LIU Bo, LUO Fei-lu, HE Yun-ze, GAO Jun-zhe 

Institute of Mechanical and Electrical Engineering, National University of Defence Technology 

Abstract: Based on the research of eddy current multi-induced field, the magnetic field distribution of a matrix of coils 
over a conductive plate was deduced. With the application of the reciprocity theorem, an analytical impedance variation of 
eddy current array sensor inspecting ideal crack was obtained, and the mutual inductance of coil elements was proposed. 
The impedance analyses of dual coils and triple coils were carried out; and approximate solutions of the crack length and 
center were given. An eddy current array instrument was designed, and the experiment of dual coils was conducted, which 
verified the validation of analytic solutions and computed results.
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