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Research and analysis of infrared thermography and
CT detection of thin—-walled CFRP tube
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( Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Carbon fiber reinforced polymer ( CFRP) is widely used in aerospace, vehicle and other fields because of its high
strength, high stiffness and high temperature resistance. Due to the complex structure of composite structure, it will produce various
defects such as delamination, debonding and cracks in the process of production and use, which will reduce the performance of
composite materials and have security risks. It is of great significance to study and develop the method to accurately detect the
damage of carbon fiber composite. This paper analyzes the testing principle and characteristics of the mainstream nondestructive
testing technology, and compares the testing principles of different shapes and different damages. In this research, the infrared
thermal imaging method is used to set up the experimental device. The experimental results show that the surface damage area of the
prefabricated thin-walled CFRP tube sample is 1 342 mm®. In addition, CT technology is used to detect and analyze the damage of
the sample compared with the results of infrared detection method .
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Tab. 1 Comparison of main nondestructive testing of CFRP
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Fig. 1 Thin-walled CFRP tube
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Fig. 2 Temperature characteristics of damage defects
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Fig. 3 Detection principle of infrared thermal wave excited by flash
heat
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Fig. 4 Laboratory equipment
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Tab. 2 Test parameters
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Fig. 5 Image sequence acquired by thermal imaging
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Fig. 6 Comparison of images at time ¢ after thermal excitation
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Fig. 11 Image after edge detection with different operators
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Fig. 12 Feature segmentation Fig. 13 Contour tracking
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Fig. 14 The front image of CT SCAN
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Fig. 15 The top image of CT SCAN
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