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Influence of coil bending angle on the defect detection
ability of flexible eddy current sensor

Wu Bin, Yang Ting, Liu Xiucheng, He Cunfu

(College of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology, Beijing 100124, China)

Abstract : Finite element simulation and experiment methods are employed to analyze the detection ability of flexible eddy current sensor
for detecting the orientation angle and depth of a simulated crack defect when the circular coil is in different bending angles. The obtained
results show that the bending of the circular coil leads the isotropic eddy current field to change to unidirectional eddy current field. No
matter the flexible eddy current sensor works under self- induction mode or mutual- induction mode, the sensitivity of the flexible eddy
current sensor to the crack faults with different orientation angles decreases. For instance, when the bending angle of the coil is 30°, the
sensitivity of the flexible eddy current sensor to the crack with an orientation angle of 90° in self- and mutual induction modes reduces by
7% and 45% , respectively. In addition, the coil bending causes that the recognition ability of the flexible eddy current sensor to the
crack orientation angle and depth monotonously decreases as the bending angle of the coil increases. Under mutual-induction mode the
flexible eddy current sensor achieves better recognition ability to crack orientation angle and depth compared with the case under the self-
induction mode. The influence of the coil bending occurred in the shape matching between the coil and curved surface on the performance
of the sensor can not be ignored. A reasonable coil bending angle range should be selected when designing the flexible eddy current
sensor.
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Fig.1 Schematic diagram of curved eddy current detection coil
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Fig.2 Geometric models and grid meshing results
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Fig.3 Simulation results of eddy current field distribution
for different bending angles
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Fig.4 The analysis result of detection sensitivity for the crack

defects with different orientation angles
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Fig.5 Influence of coil bending angle on the output voltage

of the receiving coil
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Fig.6 Detection ability of the sensor for the crack defects

with different orientation angles
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Fig.7 Eddy current detection experiment system
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Fig.9 Experiment detection signals for the crack defects with

different orientation angles
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Influence of coil bending angle on crack defect

orientation angle detection ability
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