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Effect of Different Guide Structure Materials on Thickness of Flexible Guided 3D Weaving Layer of Composites

Hou Zhuojian, Liu Feng, Shan Zhongde ,-Du-Wudi,-Chen Zhe
(State Key Laboratory of Advanced Forming Technology and Equipment, China Academy of Machinery Science and Technology Group Co. Ltd., Beijing 100083, China)

Abstract : Aiming at the development requirements of flexible guiding three-dimensional weaving of composite materials,
a three-dimensional weaving process using carbon fiber bundles of pre-composite resin as flexible guiding structural materials was
proposed. The effects of three different guiding structural materials of metal rod, carbon fiber rod and pre-composite resin carbon
fiber bundle on the thickness of flexible guided three-dimensional weaving layer were studied. The calculated model analysis of the
deformation of the guiding structure and the frictional resistance shows that the frictional resistance of the flexible resin carbon fiber
bundle is much smaller than that of the metal rod-under the same deformation of the guiding structure. Compared with metal rods and
carbon fiber rods, the pre-tensioned flexible resin carbon fiber bundle guiding array is denser and more uniform during compaction,
and the compaction effect is better. Through CT scanning of the preform, it is found that the internal structure of the resin carbon
fiber bundle guiding structure prefabricated body is uniform, resin carbon fiber flexible guiding structure can save the yarn replace-
ment, and it is easier to achieve uniform and dense fiber layer in the three-dimensional weaving compaction process.
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