








induced alternating magnetic field around the crack would leak
out of the specimen, meanwhile, the induced alternating
electrical field around the crack would be disturbed and
generated perturbation magnetic field. The magnetic field
signal picked above the crack included the leakage magnetic
field signal and perturbation magnetic field signal.

IV. CONCLUSION

Prior studies [11-12] that have noted circumferential and
axial defects could be inspected with the same magnet and
sensor configuration using the ac electromagnetic field.
However, there was no appropriate explanation about these
results.

The present study was designed to determine the ac-
electromagnetic field features for crack. We have carried out
experiment to detect the longitudinal and transverse cracks in
one scan. Furthermore, simulations of steel and aluminum
specimens containing longitudinal and transverse cracks were
also researched. It can be concluded by the following:

(1) In the experiment, it was apparent from these results
that the longitudinal and transverse cracks could be detected
out in one scan.

(2) When detecting the ferromagnetic specimen using AC
excitation, the ac-electromagnetic field was induced in the
specimen. While crack existed in the surface of specimens, the
induced alternating magnetic field around the crack would leak
out of the specimen, meanwhile, the induced alternating
electrical field around the crack would be disturbed and
generated perturbation magnetic field.

The results of this study supported the idea that the
magnetic field g around cracks was consisted of the leakage
magnetic field g and perturbation magnetic field g in the ac-

electromagnetic field. And the feature of electromagnetic field
around crack was analyzed. The conclusion in this paper would
lay the foundation for the crack of arbitrary angle detection
with alternating current excitation.

Further research should be done to investigate the
theoretical equation on magnetic field caused by the arbitrary
direction crack in the ac-electromagnetic field. This is an
important issue for future research that estimating the crack
angle in one scan.
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