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Evaluation of the electrical contacts of thermal fatigue cracks across their surfaces
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Abstract. This study evaluates the distribution of electrical contact across the surface of thermal fatigue cracks
by four-terminal direct current potential drop method. This study prepared seven artificial thermal fatigue
cracks, artificially introduced into Inconel or type 316L stainless steel plates with a thickness of 25 mm.
Columnar specimens embedded into a resin were fabricated from the plates to measure the electrical resistance
across the cracks directly. The results indicated that thermal fatigue cracks are actually not identical to electrical
insulator whereas their electrical conductance is in general less than that of stress corrosion cracking. The
results also demonstrated that the electrical contact of thermal fatigue cracks near crack tip tends to be larger

than that near the surface.
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Table 1 Thermal fatigues considered in this study

Flaw ID | Material | Length [mm] | Max. Depth [mm]
A Inconel 26.4 1.3
B Inconel 9.0 3.2
C Inconel 21.2 11
D SUS316L 9.4 2.1
E SUS316L 9.1 2.3
F SUS316L 8.5 2.0
G SUS316L 9.1 2.1
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