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Carbon Fiber Reinforced Plastic (CFRP) is composite material whose base material is plastic and
reinforcement is carbon fiber. CFRP is widely used in various fields by laminating prepregs. Here,
laminated plate tends to get damage such as delamination, fiber breakage and base material
breakage and we need to conduct high-precision and efficient Non-destructive testing (NDT).
Examples of NDT are ultrasonic examination, X-ray tomography and infrared analysis. In
ultrasonic exmamination, we need to drip objects in the water. And in X-ray tomography, we need
to set object in an analysing room. Hence it is suitable to analyze large structures by means of
infrared analysis. However, it is hard to estimate information of defects by means of most of these
NDT methods. To solve these problems, some studies propose machine-learning-aided NDT.
In this study, we constructed an inverse analysis model that predicts the spatial information of
defects from the sum of the principal stress on the surface calculated from the temperature change
measured by infrared anlysis in both experiments and numerical analysis, and proposed it as an
alternative method to the existing damage analysis. We can calculate the sum of principal stress on
the surface through infrared analysis based on Kelvin’s theory [1]. Inverse analysis model is
composed of two machine learning models. One is for making experimental images closer to Finite
Element Method (FEM) results and the other is for predicting spatial information of defects from
FEM analysis. Proof of concept for the model which predicts FEM analysis from spatial
information of defects is successful [2]. We use Semantic Segmentation for the first machine
learning model and CNN for the second one.
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