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Abstract 
    Eddy current testing (ECT) is one of electromagnetic nondestructive method. It was 
initially regarded as one kind of qualitative measurement during the inspection of natural 
cracks, such as stress corrosion crack (SCC), thermal fatigue crack (TFC) et al. On the other 
hand, ultrasonic testing (UT) is widely used for quantitatively detecting cracks. However 
performance of UT is inevitably affected by complexity of natural cracks, e.g. fracture surface 
roughness and so on [1]. Therefore, enhancement of inspecting natural cracks by other non-
destructive method is demanded. ECT has become a favorable candidate for the aim with the 
aid of great progress of electromagnetic computational technology [2]. In fact quite a few 
studies have been reported success in quantitative evaluation of SCC and also they pointed 
out that modeling of crack is the issue for the accuracy measurement [3,4,5]. Based on this, 
modeling of TFC should be emphasized for the accurate eddy current inspection. However, 
only few studies have been discussed on the matter [6,7]. Further researches by more 
specimens are needed.  

The present study discusses numerical modeling of thermal fatigue crack (TFC) from view 
point of eddy current testing. Four TFCs artificially introduced into type SUS316 stainless 
steel plates are prepared for the study. Eddy current signal are gathered by a differential type 
plus point probe with three frequencies of 100 kHz, 200 kHz and 400 kHz. Subsequent 
destructive test is carried out to reveal the profile of cracks. TFCs are modeled as a region 
with constant width, uniform conductivity and real profile in numerical simulation by 
software Comsol Multiphysics 4.4. The basic geometry of simulation is shown as figure.1. 
With consideration on previous studies [6,7], numerical modeling of TFC in type SUS304 
stainless steel and Inconel 600 plates, results of the study demonstrate that TFC should be 
modeled as an almost nonconductive region in general no matter how the frequency is used.   

 
Figure 1. Basic geometry of simulation 
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