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Abstract. This study reports the results of nondestructive testing and evaluation of artificial thermal fatigue
cracks using direct current potential drop method. Six artificial thermal fatigue cracks, introduced into type
304L austenitic stainless steel plates with a thickness of 25 mm, are prepared; and potential drops across the
cracks are measured using a direct current source of approximately 80A. The specimens are then served to
destructive tests to reveal the true profiles of the cracks. Finite element simulations on the basis of the results of
the destructive tests are then carried out to evaluate the electrical conductivity of the cracks, whose results
provide good agreement between the experimental signals and simulated ones when the cracks are modeled as a

nonconductive region.
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Table 1 Thermal fatigues considered in this study

TPID FlawID Length* Max. Depth*

W286 230BABl1161 144 4.1

W316 357BABI215 9.7 35 .
359BABI1216 20.1 6.5 '
016BAB1227 2.1 65 ’

W318 003BBB1219 11.7 4.1
028BBB1239 6.5 31 i

*unit; mm
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Fig.1 Numerical configuration
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Table 2 Resuits of the experiments and simulations

Flaw ID Exp. Simulation
c0=0% o0=0.1% | o0=02%
230BABI161 1.6 1.58 146 1.38
357BABI21S | 14 1.39 1.32 127
359BABI216 | 2.0 2.05 175 1.59
016BAB1227 | 24 2.07 1.76 19
003BBBI219 | 16 1.52 142 135
028BBBI239 [ 12 123 120 1.18
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