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Highlights

1. An inversion scheme was proposed and implemented for evaluation of the SCC
electrical conductivity distribution with DCPD method.

2. The DCPD signals around SCC were measured and adopted for the conductivity
reconstruction.

3. The multi-medium finite element was introduced to treat the SCC with complicated
boundary.

4. Areasonable 2-dimentional conductivity distribution inside the SCC was firstly clarified.

As an effort to enhance the precision of quantitative nondestructive evaluation on stress corrosion crack
(SCC) sizing with eddy current testing (ECT) technique, the electrical conductivity distribution in the SCC
region was investigated in this work through measurement and inversion of the direct current potential
drop (DCPD) signals with a sliced specimen strategy. An inversion scheme, consisting of an efficient
forward DCPD signal simulator and the conjugate gradient optimization algorithm, was proposed and
implemented for the reconstruction of the two-dimensional (2D) conductivity distribution inside the SCC.
The reasonable reconstruction results from the measured DCPD signals of the practical SCC specimens
proved the validity of the proposed scheme. The 2D distribution obtained in this paper shows that the
conductivity becomes larger when approaching the crack tip and is the minimum in the crack opening
position. The obtained SCC conductivity information gives a good reference to enhance the crack sizing
accuracy of ECT.
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