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Abstract

The hidden defects are undetectable and dangerous to steel in service. The existed measurement
approaches cannot detect the hidden defects on-site. This paper provides an approach based on
active thermography technique combined with principal component analysis for the thermal im-
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age sequence. The proposed approach is applied for blind hole and hidden cracks detection for va-
lidation. The test results indicate that the 2md principal component of thermal image sequence has
better performance than the 1st principal component for hidden defects. The proposed approach
can accurately detect the blind hole and cracks which hide more than 2 mm under the sample
surface. Especially, the 21 principal component re-constructed image for 6 mm depth crack has
more explicit profile than the re-constructed image for 5 mm depth crack. Therefore, the provided
nondestructive approach based on active thermography has the ability for hidden defects detec-
tion and engineering safety.
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Figure 1. Diagram of ECPT system
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Figure 2. (a) Sequence of thermal images; (b) Temperature curve of point P
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Figure 3. The schematic of feature extraction based on PCA
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Figure 4. (a) Side view of the sample; (b) Bottom view of the sample
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Figure 5. Diagram of ECPT system
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Figure 6. Loadings of the principal components

6. ERS TR

i A A TR T e

Figure 7. (a) The re-constructed image of 1% component for blind hole; (b) The re-constructed image of 2™
component for blind hole
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Figure 8. (a) The re-constructed image of 5 mm depth subsurface crack; (b) The re-constructed image of 6
mm depth subsurface crack
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