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Abstract

Remote Field Eddy Current (RFEC) is an important branch cut of eddy current nondestructive
testing (NDT) technique, and is drawing more and more attention in the testing and repairing of
pipes and tubes. The finite element method used for RFEC simulation was researched in this thesis
with detail. Firstly, some important phenomena of RFEC technique such as “amplitude canyon”
and “phase knot” were simulated and analyzed. At the same time, to clarify the superiority of RFEC
technology used for ferromagnetic tube compared with conventional eddy current, differential
defects in “near field” and “remote field” were chosen to simulate and analyzed; Finally, advantag-
es of remote field eddy current for ferromagnetic tube NDT were drawn compared with conven-
tional eddy current.
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Figure 1. Schematic diagram of the far field eddy current testing mechanism
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Figure 2. The far field eddy current simulation model of two-dimensional finite element: (a) Schematic dia-
gram of the model; (b) The model of grid division
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Figure 3. Magnetic potential Canyon in remote field eddy current and phase node: (a) Magnetic potential
Canyon; (b) The phase node
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Figure 4. Detection point away from the magnetic induction intensity of the excitation coil: (a) Log (ampli-
tude) change chart; (b) The phase difference change chart
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Figure 5. Testing points away from the inner wall and the outer wall of the magnetic induction intensity-
contrast excitation coil at (a) Log (amplitude) change chart; (b) The phase difference change chart
B 5. 1N S S R 2 B A R I SMEE R R R SR T EE (a) Log (TRED)ZELE]; (b) HBEETKE

/%iﬁ‘i SMEE — I\N
% i 7 Tamm 2
[T
148mm / | I I?me
30MM gomm
%
A-ErL-E-N NN
% I4mm i
e TV ITiT
u48mm  |[14omm T T T I72mm
BT 30mm gomm
% 2 2
(®) (b)

Figure 6. Full weeks to the two-dimensional finite element simulation model of defect: (a) Schemat-
ic diagram of the model; (b) The defect meshing
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Figure 7. Near field region around the defect distribution of magnetic line of force
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Figure 8. The far-field region around the defect distribution of magnetic line of force
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