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Non-Destructive Evaluation of Ferrous Metals
Using an Electromagnetic Field

S. H. H. Sadeghi

Assist. Prof. of Electrical Eng. Dept.
Amirkabir University of Technology

Abstract:

Recently, we have developed a new technique for detection and sizing of sur-
face-breaking cracks in ferrous metal. In this technique, eddy-currents are pro-
duced at the surface of the specimen by a pair of U-shaped wires or a rec-
tangular coil carrying an ac current of sufficiently high frequency. The
perturbations due to a crack in the induced surface field is then analyzed using
la properly oriented magnetic field sensor, placed at a close proximity of the met-
i al surface. In this article, the performance of the technique is evaluated by pre-
| senting the theoretical and experimental output signals of the sensor when scan-
i ning long fatigue cracks in a mild steel block. It is shown that at the edges of a
! crack, a discontinuity in the tangential component of the surface magnetic field
| is produced by which the crack can be detected and sized. Also, the sizing pro-
| cess is simple and is performed without resorting to any calibration procedure.
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