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Eddy Current Effect in Pulsed Magnetic Flux Leakage Testing

FEI Jun-Biao':? , ZUO Xian-Zhang' , TIAN Gui-Yun’, ZHANG Yun', ZHANG Tao'
(1. Department of Electrical Engineering, Ordnance Engineering College, Shijiazhuang 050003, China; 2. 77159 Forces,
Meishan 620010, China; 3. School of Electrical, Electronic and Computer Engineering, Newcastle University, Newcastle, UK)

Abstract: In order to comprehend the characteristic of eddy current effect in pulsed magnetic flux leakage
testing, this paper lays the foundation to further analyze pulsed magnetic flux leakage testing signal, builds
simulating model of finite element in pulsed magnetic flux leakage testing, observes the distribution of transient
magnetic field and induced eddy current in the test and analyzes and studies the features of characteristic quantity of
induced eddy current and influential factors. The result shows that transient magnetic field and induced eddy current
overall correspond with skin effect and affect each other in pulsed magnetic flux leakage testing. Induced eddy
current has the feature of shallow penetrating depth and strong induction. Peak time of eddy current density has
relative stronger resolution on depth direction. Electrical conductivity and magnetic conductivity affect the
penetrating depth of induced eddy current and resolution of peak time of density on depth direction; pulsed
stimulating ascendant time constant only affects the penetrating depth of induced eddy current, not relevant to
resolution of peak time of density on depth direction.

Keywords: Pulsed magnetic flux leakage testing; Simulation of finite element; Transient magnetic field; Eddy

current effect; Characteristic quantity of induced eddy current
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