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Low-Frequency Electromagnetic Testing of Cracks in Ferromagnetic Structures
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Abstract.

g Weiying CHENG

Member

In the low-frequency electromagnetic nondestructive testing of cracks in ferromagnetic

structures, both the magnetic flux leakage and eddy current perturbation coexist and the pickup signal is the
combination of the two effects: signals arise from flux leakage effects when the crack orients transversal to the
flux, and signals arise from eddy current perturbation when the crack orients transversal to the eddy currents.
Numerical simulations are carried out to analyze the signals and the phase angles of the signals are applicable to

the depth sizing.
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Fig. 1 Double-D coil and the crack
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(@) Surface crack (D=2mm)
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(b) Back-side crack (D=4mm)
Fig. 2 Signals taken by the three directional scans (X:
signals due to eddy current effect ; Y : signals due to
magnetic flux leakage effect ; 45dg: signals of 45 degree

crack)
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Fig. 3 Depth of surface crack and the phase angles of
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Fig. 4 Depth of back-side crack and the difference between

the phases of X- and Y- direction scan signals
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