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AFm3CIE, Development and Application of Viable Eddy Current Testing Methods for Corrosion Quantification and
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The present study describes the development and application of eddy current based methods for quantitative
estimation of corrosion damage at the target surface without removal of protective cover, and evaluation
of fatigue cracking and reduction in bolt tension based on stress change due to the presence of crack
and stress change at the bolt head, respectively.

Chapter 1 highlights the need for more convenient structural health monitoring techniques for steel
structures, related research, purpose and objectives of the study and outline of the dissertation.
Chapter 2 presents the corrosion profile estimation to assess significant corrosion damage at the only
surface accessible to eddy current probe, without having to remove the outer protective covering. The
parametric study for coil diameter, height, tilt angle, and excitation frequency of eddy current probe
was conducted through numerical simulations. Whereby, the geometrically optimized probe and selected
excitation frequency was used to estimate the corrosion profiles of a corroded steel plate under FRP and
Titanium covers with good accuracy compared to the actual profiles obtained from laser displacement meter.
Chapter 3 explores the effect of stress change on the eddy current response along with lift—off, excitation
frequency, and probe size through numerical simulations using a new, concise method proposed in the study
called Phase diagram. It further facilitates in the selection of excitation frequency and probe size for
eddy current based stress measurement.

Chapter 4 presents application of eddy current based stress measurement developed in Chapter 3 through
experiments for the possible detection of fatigue crack in a butt-welded tensile specimen under fatigue
test based on the stress change evaluation near the weld toe. Next, determination of bolt tension and
its reduction due to corrosion in bolt head was also experimentally tested based on the stress change
evaluation at the bolt head.

Finally, Chapter 5 presents the conclusions and recommendations for further extension of the present study.
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