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Defect imaging technique for interlayer corrosion in
stratified conductors based on gradient-magnetic-field-measurement-based PECT
LIU Xiangbiao, LI Yong, YAN Bei, CHEN Zhenmao, QI Yong
(School of Aerospace, State Key Laboratory for Strength and Vibration of Mechanical Structures, Research Centre
for Inspection and Evaluation of Nuclear Structural Integrity, Xi’an Jiaotong University,Xi’an 710049, China)

Abstract; Stratified conductive structures (SCS) are widely used in large and complex apparatus,
which are subject to the interlayer corrosion due to rigorous environment. This paper intensively
investigates the implementation and advantages of the proposed defect whereby seriously affecting
quality and safety of using equipment structure, imaging technique for interlayer corrosion in SCS
based on gradient-magnetic-field-measurement-based pulsed eddy current testing (GPECT) via
simulations and experiments. A 3D Finite Element Model (FEM) of GPECT has been built, and
the effectiveness and advantages of GPECT for defect imaging of interlayer corrosion are investi-
gated through simulations. In parallel, an experimental system of GPECT has been set up, and a
series of experiments have been conducted. The simulation results are tested. The research results
indicate that the pulsed eddy gradient magnetic detecting method can carry out the imaging with
high accuracy for the stratified conductive structure interlayer corrosion defect.
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Fig.1 The simulation model
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Fig. 2 The scanning paths of the probe
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Fig. 3 The normalized peak value vs. probe position
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Fig. 4 The sensitivity curve of gradient
field and magnetic field signals against probe position
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Fig.5 Defect imaging using gradient field signals
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Fig. 6 Defect imaging using magnetic field signals
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Fig.7 Defect imaging using gradient
field signals after threshold processing
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Fig. 8 Delect imaging using magnetic
field signals after threshold processing
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Fig. 9 Gradient field signals of PECT
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Fig. 11 Defect imaging using
gradient field signals via experiments
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Fig. 12 Defect imaging using

magnetic field signals via experiments
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Fig. 13 Defect imaging using gradient
field signals after threshold processing via experiments
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field signals after threshold processing
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