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Surface Defect Detection of Pultruded Carbon Fiber Sheet
Liu Ruiming, Zhou Tao, Xu Chunrong, Chen Lunao
(College of Electronic Engineering, Jiangsu Ocean University, Lianyungang 222000, China)
Abstract : Pultrusion of carbon fiber is a method that can produce high strength, high stiffness and light weight composite

materials. In this process, the carbon fiber and resin composite material passing through the die are pultrusively formed at high
temperature and high pressure, and the mechanical properties of the material are improved due to the consistency of the direction of
carbon fiber. Because it needs to compound different materials, the defects will affect the mechanical properties of the materials. The
traditional method of primary screening defects with artificial eyes is inefficient and easy to miss. Multi-camera image acquisition
and fuzzy clustering algorithm were used to replace manual defect detection. Machine vision can detect the surface defects of carbon
fiber pultruded sheet in real time during production. When collecting images, the surface images of composite plates were collected
by photometric stereology, and the image gradient matrix was formed by image gray calculation. In the process of defect detection,
the gradient matrix was divided into normal areas and defect areas by fuzzy clustering method. Then, different kinds of defects were
divided by the defect membership model, and finally, the defects were marked by the fuzzy information entropy model to complete
the surface defect detection of carbon fiber pultruded sheet. The experimental results show that the accuracy of surface defect detec-
tion is over 98%, the accuracy of defect detection is high, and the error range is small, which realizes the classification and division
of different defect types. It has excellent defect detection performance and practical value in the production process of carbon fiber
pultruded sheet.

Keywords : carbon fiber plate ; defect detection ; photometric stereo ; fuzzy clustering
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