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Numerical Analysis of Magnetic Flux Leakage Inspection
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Abstract : In this paper, electro-magnetic numerical analysis of MFL(magnetic flux leakage) method is presented. For the
electromagnetic numerical analysis, 2-D FEM(finite element method) is used. The magnetic vector potential is used as a
variable. The analysis of the magnetic field considering the magnetic nonlinearity is performed for the effect of the magnetic
saturation. For the verification of the validity of the numerical simulation results, by using the lab-made experimental setup,
non-destructive inspection is performed. The SM 45C carbon steel is used as a specimen and the artificial defects are made
on the specimen. The non-destructive testing for the detection of the defect is performed. The results according to the
variation of the defect depth and the defect shape are obtained. The experimental resuits are compared to the numerical ones,
and we conclude that the numerical results are similar to the experimental ones. So the possibility of simulation of the MFL
by using the numerical analysis is shown in this paper.
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(b) Normal component of magnetic flux density

Fig. 3 Numerical result : magnetic flux density for D1,
D2, and D3 specimens
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(b) Normal component of magnetic flux density

Fig. 4 Numerical result : magnetic flux density for D3,
D4, and D5 specimens
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Fig. 8 Experimental result : magnetic flux density for
D1, D2, and D3 specimens
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