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Thermal Imaging Technology for Metal Structure Defects of Lifting Machinery

XIE Wenxin, MAWei, DU Xuexue, NI Jiamin, YIN Chenbo
(School of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 211816, China)

Abstract: The identification of cracks in the metal structure of lifting machinery is a new direction for infrared
thermal imaging detection technology. In this study, the detection principle of pulsed infrared thermal imaging
was introduced, and a pulsed infrared thermal imaging detection system was designed; the experimental
platform was constructed on the basis of these. Median filtering and Butterworth low-pass filtering were used
to process the images collected in the experiment. To address the problem of blurring at the edges of the defects
after processing the above algorithms, a Butterworth band-pass filtering algorithm was proposed. After
threshold segmentation and edge detection, the defect contour feature was extracted, and using the conversion
relationship between the actual size of the flat specimen and the contour feature image pixels, the recognition
accuracy of the crack defect was finally obtained. The comparison and verification demonstrated that the
pulsed infrared thermal imaging technology can meet the requirements of crack defect detection in crane metal
structures.

Key words: lifting machinery, pulse infrared thermal imaging, metal crack defect detection, defect contour,
quantitative recognition
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Fig.1 The principle of pulsed infrared thermal imaging detection
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Fig.2 The diagram of pulsed infrared thermal testing hardware system
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Fig.3 Experimental platform of pulsed infrared thermal testing system
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Fig.6 One of collected infrared thermal image
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Fig.7 Infrared image after grayscale transforming
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Fig.12 Infrared images aftert the improved Butterworth bandpass filtering algorithm
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Fig.14 Canny operator edge detection result
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Table 2 Identification parameters and accuracy of rack

defects features

Parameter Parameter
Parameters
category value
PIXs/pixel 2692
Attributes PIXL/pixel 192
P1Xo/pixel 18
Actual area/mm? 20
Actual parameters
Actual length/mm 20
of crack defect
Actual width/mm 1
Crack defect Area-calculation/mm? 19.88
calculation Length-calculation/mm 16.50
parameters Width-calculation/mm 1.55
Area-calculation error/% 0.60 %
Length-calculation
Crack defect 17.50 %
. error/%
calculation error
Width-calculation
55.00 %

error/%
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