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Electromagnetic properties, or their initial states, are crucial for

Electromagnetic non-destructive testing and evaluation (EMNDT&E), yet challenging to obtain.
Assessing dimension of defects/specimens without prior knowledge of their electromagnetic
properties, or characterizing degradations without reference to the virgin state, are vital.
We constructed a mathematical model-based method to valuate wall thinning or layer thickness
independently of conductivity. We also devised a method to evaluate the depth of an ideal crack with
zero conductivity, independent of the host material’ s conductivity. Furthermore, we devised a
method to evaluate the depth of a crack with non-zero crack conductivity, without knowledge of the
conductivities of the host specimen and inside the crack. In addition, we developed a method to
measure conductivity with high sensitivity, thus enables characterizing degradation by correlating
changes between electromagnetic properties with mechanical properties.
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