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Probability of detection model for fatigue crack in ultrasonic

infrared imaging
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Abstract: Research on the detection reliability of ultrasonic infrared imaging is of great importance.
Probability of detection for different defects under given test conditions is workhorse statistical technique
for the detection reliability assessment. In this paper, a series of 45 steel containing fatigue cracks were
tested. Experimental results show that the increase of the crack size will enhance the crack heating
response, and the relationship between the logarithmic form of measured response and the crack size
appears to be linear. Based on the above statistic characteristics, the linear regression analysis and Delta
method were adopted to estimate the probability of detection and its confidence interval. The research
conclusion will provide a quantitative basis for detection reliability in ultrasonic infrared imaging.
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Fig.2 Standard middle-tension specimen for fatigue crack
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Fig.3 Schematic diagram of tested plate
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Tab.1 Crack size

No. Size/pm No. Size/pm
la 419.91 1b 1707.41
2a 1986.66 2b 2181.48
3a 3454.42 3b 3474.50
4a 3 898.49 4b 2338.08
5a 5374.71 5b 5582.16
6a 6559.11 6b 6577.41
7a 8014.54 7b 8v014.54
8a 7948.20 8b 7507.79
9a 9301.36 9b 7948.20
10a 9453.00 10b 8280.19
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Fig.4 Temperature contour of crack region
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Fig.6 POD as a function of crack size for different conditions
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Tab.2 Parameters for POD models

Excitation intensity

Parameters
15% 20% 25%
‘1 6.575 5.543 5.158
p 2.858 2.185 1.961
as 6.575 5.543 5.158
ay 10.241 8.343 7.671
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