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Expt.1 Expt.2
Coil parameters
Inner radius 6.15+0.05 mm 2.51+0.01mm
Outer radius 12.440.05 mm 7.38+0.01mm
length 6.15+0.1 mm 4.99+0.01mm
Lift-off 0.88 mm 0.30 £0.01mm
Number of turns 3790 4000
Frequency 900 Hz 417 Hz
Conductor
conductivity 30.6+0.02 MS/m 22.62+0.06 MS/m
thickness 12.22+0.02 mm 24 mm
Flaw
shape rectangular semielliptical
length 12.6+0.02 mm 22.1+0.05 mm
depth 5.0+0.05 mm 8.61+0.05 mm
opening 0.28+0.01mm 0.33+£0.01 mm
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Detection and Sizing of Fatigue Cracks in Metallic Structures from Eddy
Current Probe Signals

Teimour Heidari?, Seyed Hossein Hesamedin Sadeghi'*
1 -Electromagnetics Laboratory, Department of Electrical Engineering,
Amirkabir University of Technology, Tehran, Iran
“sadeghi@aut.ac.ir

Abstract

The use of Eddy Current (EC) technique has proved to be a viable means for crack detection and
sizing in metals. In this technique, a crack is evaluated from the observation of probe impedance
changes due to the interaction between induced current in a metal and the crack. Since the growth of
fatigue crack in metals is a stochastic process, the cracks do not have a constant predetermined shape.
Detection and Sizing of the cracks from probe signals witch called inverse problem is important for
predicting the life of the workpiece. In this paper, an inverse algorithm based on the particle swarm
optimization (PSO) technique is proposed for predicting the crack depth profile from EC probe
signals. The validity of the proposed algorithm is demonstrated by comparing the actual and
reconstructed depth profiles from measurement EC probe signals.

Keywords: Nondestructive testing, Eddy current, Inverse algorithm, Particle swarm optimization
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