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Abstract: The fatigue life is limited by the defects of the material. Crack propagation behavior of the micro—
notched specimen can be studied by the potential drop method. Thus, the influence of the defects on the fatigue
life was analyzed. Before the test, the numerical analysis was conducted, using COMSOL finite element software ,
to investigate the main influencing factors of the test. The effects of the current input position and probe position
on the accuracy and reproducibility of the test are studied. And the potential drop method’s calibration curves are
calculated for different crack front shapes. The results suggest that: (1) When the current input position is on the
upper and lower surfaces of the specimen which paralleled to the crack surface, the reproducibility of the test can

be guaranteed. (2) When the probe position is located on the vertical symmetry plane of the crack surface, and
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the vertical distance of the probe position is 0.06~0.1 times of the specimen width from the crack surface, the test

accuracy and reproducibility can be satisfied at the same time. (3)]If the ratio of crack width to crack depth is larg-

er than 3, the influence of crack front shape on the calibration curve can be neglected. But if the ratio is smaller

than or equal to 3, the crack front shape will influence the calibration curve significantly.
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Fig. 2 Mesh refinement around the micro-notch
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Fig.3 Comparison among the calibration curves calculated

by numerical, experimental and analytical methods
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Table 1 Potential drop for different probe positions in the y direction

Distance in y direction/mm 0.2 0.5 0.8 1.2 2.0
Potential drop (crack length=0.1mm)/pV 191.63 283.23 469.48 750.30 1125.13 1875.05
Potential drop (crack length=0.2mm)/pV 211.93 294.76 474.25 752.30 1126.06 1875.43

Potential drop change/pV 20.3 4.77 2.00 0.93 0.38

Table 2 Potential drop for different probe positions in the x direction

Distance in x direction/mm 0.0 0.1 0.2 0.3 0.4 0.5
Potential drop (crack length=0.1mm)/pV 191.63 190.61 189.16 188.31 187.93 187.74
Potential drop (crack length=0.2mm)/pV 211.93 208.29 200.95 194.61 191.21 189.55

Potential drop change/pV 20.30 17.68 11.79 6.30 3.28 1.81
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Fig. 9 Comparison among the calibration curves for different crack front shapes
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