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Friction Characteristics and Improvement of Carbon Fiber Bundles:Based on Displacement Method

Meng Yanyan, He Lei, Wang-Xianda, -Xue Debo
(' Shandong University of Technology, Zibo 255000, China)

Abstract : Aiming at the 3D orthogonal weaving steel needle replacement process-of composite materials, the mechanical
analysis and experimental research methods were used to predict the steel needle replacement friction model, and the quantitative
analysis and improvement of the carbon fiber bundle wear. Through the establishment of the prediction model of the friction of the
steel needle replacement, it is found that the friction force is positively related to the weaving thickness and the density of the weav-
ing layer and the friction force value is regularly displayed in the preform array : The corner area has the largest friction force, and
the edge area is the second, the friction in the middle region is the smallest. Through the experimental research on the wear and
improvement of carbon fiber bundles, it is found that the maximum breaking strength after fiber bundle wear is inversely related to
the frictional force of steel needle replacement and the number of continuous replacement of steel needles. Water-soluble dimethyl
silicone oil can solve the problem of friction and wear of carbon fiber bundles, increase maximum breaking strength of carbon fiber
bundles by 21.14%, and it is an ideal surface treatment agent to reduce the damage of Z-direction fiber bundles.

Keywords : steel needle replacement ; friction and wear ; surface modification ; friction prediction model
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