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Probability of detection for fatigue crack in eddy current pulsed

thermography
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Abstract: Probability of detection(POD) is one of the most important indexes to evaluate the reliability of
detection in eddy current pulsed thermography (ECPT). Generally, the probability of detection is defined
as the probability that the defect with fixed size is detected under the given detection conditions. Firstly,
a series of metal plates with different lengths of fatigue cracks were introduced to obtain the thermal
response signals through the design of orthogonal experiment. Secondly, a linear regression model was
established to describe the relationship between thermal response signals and crack lengths, and the
maximum likelihood estimation (MLE) method was employed to achieve the specific parameters of the
crack POD model. Finally, the resulting confidence interval of POD was presented based on Wald
method, and the curves of POD were drawn. The research results can provide a quantitative evaluation
method for detection reliability in ECPT.
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Fig.1 Schematic diagram of ECPT system
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Tab.1 Specimen crack lengths and their number

No. Length/mm No. Length/mm

S1 419.91x107* S11 5477.50x107°
S2 1707.41x107° S12 5624.33%107°
S3 1986.66x107° S13 6570.00x107*
S4 2181.48x107* S14 6 629.00x107*
S5 3454.42x107 S15 6983.00x107*
S6 3474.50x107 S16 7071.50x107*
S7 3898.49x107* S17 7560.00x107*
S8 4.639.50x107* S18 8014.54x107*
S9 4.866.00x107 S19 9143.00x107*
S10 5263.50x107* S20 9453.00x107*
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Fig.3 Thermal image of crack area
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Tab.2 Parameters of linear fitting models

Lift-off distance

Parameters

5 mm 15 mm 20 mm
éﬂ 0.572 0.807 0.320
l§| 0.032 0.040 0.035
- 0.051 0.053 0.068
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Tab.3 Parameters of POD model

Lift-off distance

Parameters
5mm 15 mm 20 mm
ﬁ 10.402 2.336 16.568
P 1.605 1.322 1.927
asy 10.402 2.336 16.580
ay 12.460 4.031 19.038
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