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Table 1 Reconstruction results for a SCC model of 5. 0 mm

depth (repeated experiments, relative error < 0.004)
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1 3.48 ~4.05 2.28~2.46 3.50~5.00 6.57 ~6.87
2 5.02~5.50 2.22~2.29 4.89~5.00 6.34~6.95
3 5.02~5.22 2.11~2.23 4.90~5.07 6.23 ~6.89
4 4.99~5.24 1.89~2.12 5.04~5.59 6.68~6.96
5 5.08~5.10 2.03~2.10 5.02~5.12 6.95~7.03
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Fig. 1 Comparison of simulation and the crack depth

(repeated experiments, relative error <0. 004)
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Fig. 2 Comparison of the optimal results of the

multi-objective and single-objective optimization
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Fig.3  Comparison of eddy current signals from the simulation and

true (repeated experiments, relative error < 0.004)
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Table 2 Reconstruction results for a SCC model of 4. 5 mm

depth (repeated experiments, relative error < 0. 004)
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[ Abstract] Enhancement of the quantitative nondestructive testing technology for stress corrosion cracking in-
spection is very important in order to guarantee both the safety and the high efficient operation for large mechanical
systems. However, reconstruction of crack profiles with eddy current testing signals often underestimates the depth
of stress corrosion cracking because of its complicated geometry and conductivity property. A multi-objective optimi-
zation strategy is proposed for the multi-frequency eddy current testing inversion to improve the reconstruction accu-
racy of stress corrosion cracking depth. A g -constraint method is applied to solve the multi-objective optimization in
order to fully utilize the information from the measured eddy current testing signals of different frequencies. Recon-
struction with simulated eddy current testing signals of stress corrosion cracking is conducted and the results reveal
that the proposed strategy is effective to improve the sizing precision of a deep stress corrosion cracking.

[ Key words ] eddy current testing stress corrosion cracking quantitative detection multi-

objective optimization



