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Remote Field Eddy Current Testing (RFECT), one of the ways which is a nondestructive testing using electromagnetic fields, can
make up for Magnetic Flux Leakage (MFL) weaknesses and general Eddy Current Testing (ECT) weaknesses which is an occurrence
of a huge friction force or disadvantage of detecting defects on the outer wall. So many of institutes and laboratories have studied on
RFECT for the past 50 years. But There is a lack of discussion about a study on eddy current and magnetic field distributions in a pipe
wall and designing of RFECT exciter coil. In this paper, eddy current and magnetic field distributions in a pipe wall and influence of
altering variables are analyzed. Also, the optimal design algorithm about the RFECT Exciter coil are proposed, and influence on defect
signals caused by alteration of its shape is analyzed.
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Fig. 1. (Color online) Distribution of eddy current and magnetic flux
density in the pipe wall.

Fig. 2. (Color online) Measured section of eddy current and magnetic
flux density in the pipe wall.
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Fig. 3. (Color online) Change in distribution of eddy current; (a)
magnitude of eddy current in pipe wall, (b) phase angle of eddy
current in pipe wall.
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Fig. 4. (Color online) Change in distribution of magnetic flux density;
(a) magnitude of magnetic flux density near inner pipe wall, (b) phase
angle of magnetic flux density near inner pipe wall.
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Fig. 5. (Color online) Displacement of sensing point changing
variables; (a) in case of frequency, (b) in case of conductivity, (c) in
case of relative permeabiliy, (d) in case of pipe thickness.
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Table 1. Specifications of receiver coil.

Outer diameter 16 mm
Inner diameter 3 mm
Coil length 5.4 mm
Wire diameter 0.02 mm
Turns 40000
Fill factor 40 %
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Table II. Specifications of exciter coil.

Outer diameter 100 mm
Inner diameter 70 mm
Coil length 33 mm
Wire diameter 0.75 mm
Coil Thickness 15 mm

Turns 560

Coil Resistance 583Q

Coil Inductance 0.02541 H

Current 0.858 A

Current Density 1.942 A/mm’®

Power Consumption 4296 W

Magnetomotive Force 480.48 AT

Coil Magnetic Moment 2726 A m?

Sensing Voltage 30.39 uv
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Fig. 6. (Color online) Electromagnetic analysis modeling of RFECT
system.
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Fig. 7. (Color online) Magnitude of leakage magnetic flux density by
location of defect; (a) in case of radial magnetic flux density, (b) in
case of axial magnetic flux density.
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Fig. 8. (Color online) Phase angle of leakage magnetic flux density by
location of defect; (a) in case of radial magnetic flux density, (b) in
case of axial magnetic flux density.
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Fig. 9. (Color online) Magnitude of leakage magnetic flux density by
depth of defect; (a) in case of radial magnetic flux density, (b) in case

of axial magnetic flux density.
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Fig. 10. (Color online) Phase angle of leakage magnetic flux density
by depth of defect; (a) in case of radial magnetic flux density, (b) in
case of axial magnetic flux density.
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Fig. 12. (Color online) Phase angle of leakage magnetic flux density
by length of defect; (a) in case of radial magnetic flux density, (b) in
case of axial magnetic flux density.
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