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ASTUDY ON BACKSIDE DEFECT SEARCHING
BY MEANS OF THE « COIL EDDY CURRENT SENSOR
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This paper describes the backside defect searching by means of the low frequency excitation to the
flat shape of « coil eddy current sensor. Low frequency excitation to the eddy current sensors confronts
to an environmental noise problem in the practical field tests. To overcome this difficulty, this paper
employs two methodologies. One is an averaged sum and the other is the Fourier transform signal

processing methods to reduce the higher frequency noise components.
As a result, we have elucidated that the backside defect searching is possible by employing the low

frequency excitation to the flat shape of « coil eddy current sensor. Experimental as well as numerical
verifications along with intensive three-dimensional finite element method simulations are carried out to

confirm our results.
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Fig.1. Schematic diagram of the 3D FEM simulation
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Table.1 Various constants of the flat shape of « coil.

(a) Exciting coil

Coil outer diameter 22.0mm
Coil inner diameter 3.0mm
Coil length 0.4mm
Number of turn 20
Input voltage(peak) 3V
Frequency 2kHz

(b) Sensing coil
Coil outer diameter
Coil inner diameter

1.4mmx2.4mm
1.0mmx2.0mm

Coil length 6mm
Number of turn 100
AXis core MnZn/ferrite

(permiability:3000)
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Fig.2. Induced voltage vs. liftoff
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Table.2. Various constants of the flat shape of
prototype o coil

Exciting coil Coil outer diameter

21.0mm
Coil inner diameter

17.0mm
Coil length 8.0mm
Number of turn 20
Input voltage(peak) 3V

Frequency 2kHz

Sensing coil Coil outer diameter

1.4Ammx2.4mm
Coil inner diameter

1.0mmx2.0mm
Diameter of conductor

0.1mm

Coil length 6mm
Number of turn 100
Number of coil layers 2
Axis core

MnZn/ferrite
(permiability:3000)
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(b) Flat shape of w coil
Fig.3. The target piece and flat shape of o coil
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Fig.4. ET-5002 ECT signal processor made by Emic
(Denshijiki Industry Co., Ltd).
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Fig.5. Induced voltage vs. lift-off (flat surface)
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Fig.6 Comparison between the normalized

simulation and experimental results.
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Fig.7. Schematic diagram of the 3D FEM
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Fig.10. Induced voltage vs. liftoff (curved surface)
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