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Contour Constraint Mechanism of Three-Dimensional Structure Composite Preform
Ying Zheyun', Shan Zhongde'*, Liu Feng', Wu Xiaochuan', Du Wudi', Chen Zhe'
(1. State Key Laboratory of Advanced Forming Technology and Equipment, China Academy of Machinery Science and Technology Group Co., Ltd.,
Beijing 100083 ,China; 2. Nanjing University of Aeronautics and Astronautics,Nanjing 210016, China)

Abstract : In order to realize the high-performance and rapid forming weaving of three-dimensional structural composite
preforms, the contour constraint method of preforms based on the principle of flexible-oriented three-dimensional multi-needle
forming was studied. The shape characteristics of preform annulus were obtained by image processing technology. The theoretical
model of the influence of process parameters on the shape characteristics of annulus was established, and the annulus forming test
device was built. The influence of weaving needle extension length, weaving layers and weaving height on the shape characteristics
of annulus was explored. Through the theoretical model, the shape characteristics of the fiber annuluses were regulated, and the
weaving of typical parts was completed. The results show that the side height and the maximum inscribed circle diameter of the fiber
annulus increase with the increase of the extension length and the weaving height, and decrease with the increase of the weaving
layers. The maximum relative error between the model prediction and the actual measurement of the side height and the maximum
inscribed circle diameter is 6.29% and 4.63% respectively. The shape characteristics of the fiber annulus are further changed by
adjusting the weaving height, and the preform weaving with 90 layers is completed, which shows that the theoretical model can accu-
rately describe the shape characteristics of the fiber annulus, and the shape characteristics of the fiber annulus can be regulated by
the model. It expands the process window of the preform contour constraint, and provides theoretical guidance and practical basis
for realizing the automatic and high-quality constraint of the preform contour.

Keywords : preforms ; contour constraint ; fiber annulus ; regulation of shape
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