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Improvement of remote field eddy current testing using pancake coils
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We are developing remote filed eddy current testing (RFECT) method using pancake coils for evaluating lo-
cal wall thinning of large diameter pipes. This paper shows a study to improve the detectability and sizing
capability of this RFECT method. The study was performed by numerical calculations and laboratory expe-
riments. The results show that introducing differential pick-up coils makes detection signals more stable and

improves the detectability of our RFECT method.
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Fig. 1 Magnetic fields with inner coils
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Fig. 2 Magnetic fields with pancake coils
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Fig. 3 Inspection procedure
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Fig. 4 Pick-up coils of differential probes
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Fig. 5 Amplitude and phase of detection signals (one-stage)
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Fig. 6 Lissajous curves of detection signals (one-stage)
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Fig. 7 Detection signals (two-stage)
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Fig. 8 Detection signals when the defect length is 20 mm (one-stage)
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Fig. 9 Detection signals when the defect depth is 3 mm (one-stage)
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Fig. 10 Detection signals when the defect width is 20 mm (two-stage)
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Fig. 11 Detection signals when the defect depth is 3 mm (two-stage)
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Fig. 12 Structure of differential coils

6L

&

Vy (V)
Fome®

Vy (V)

%

b -3 B B 4

2 4
.

VX (V)
(a) One-stage

Vx (V)
(b) Two-stage

Fig. 13 Detection signals from experiments
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Fig. 14 Comparison of detection signals from experiments (one-stage)
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Fig. 15 Comparison of detection signals from experiments (two-stage)
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Fig. 16 Detection signals for a cone-shaped defect
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