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Evaluation of Cross-section Shape of Defect in Cylindrical Component by
Using Fluxgate Magnetic Sensor
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Defect in S45C cylindrical component was evaluated by using fluxgate (FG) magnetic sensor, which could
measure the order of 10T magnetic flux density. Changes in magnetic flux densities were measured around a
defect in a plain cylinder component. In order to analyze defect shape and size quantitatively, the relationship
between magnetic flux densities and magnetic dipole moment of the defect plane in cylindrical component was
formulated. And the inverse analysis of Tikhonov regularization technique was performed by using magnetic
flux densities around the defect. The shape and size of reconstructed defect by the inverse analysis were almost
consistent with the original ones. Then it was found that the defect could be evaluated by measuring magnetic
flux densities using FG magnetic sensor and by applying the inverse analysis of Tikhonov regularization

technique.
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Fig.4 L-Curve in the inverse analysis of Tikhonov

regularization
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Fig.5 Magnetic dipole moment distribution by inverse
analysis from simulated magnetic flux density
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Fig.7 Changes in magnetic flux density B, around
defect for cylindrical specimen
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Fig.8 Magnetic dipole moment distribution by inverse
analysis from measured magnetic flux density (o= 10)
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