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Fiber Damage Prediction and Optimization of Manufacturing Composites through Flexible Oriented
3D Woven Process
Wang Dong', Shan Zhongde"?, Liu Yang', Sun Zheng', Li Jiahua'
(1. State Key Laboratory of Advanced Forming Technology and Equipment, China Academy of Machinery Science and Technology Group Co., Ltd.,
Beijing 100044, China ; - 2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : The orthogonal test was designed for the flexible oriented three-dimensional woven to investigate the effect of weav-
ing angle, tension and velocity on the fuzz mass and tensile strength. Fuzz mass was characterized by binarization of the macroscop-
ic morphology of fiber by Otsu method, the degree of fiber damage after weaving was characterized by fiber tensile strength. The
results show that fuzz mass decrease with the increase of weaving angle, increase with the increase of tension and velocity, and the
tensile strength has an opposite trend with fuzz mass. Based on the negative correlation between fuzz mass and tensile strength, the
BBD response surface optimization test was designed to single objective optimization, the mathematical model of the corresponding
fiber damage degree was established and the reliability of the model was verified, the process parameters were optimized and experi-
mentally verified. The results show that the difference between the predicted value and the actual value of the mathematical model is
only 1.08%, and the optimized fiber damage degree reaches 9.97%, which can meet the demand of 3D composite preform forming.

Keywords : composite ; flexible oriented 3D woven process ; fiber damage ; fuzz mass
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