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Fig.3 Schematic diagram of the braiding process
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A General Braiding Simulation Method for Special-Shaped Braiding
Structural Parts Based on Model Reconstruction Algorithm

CUI Bo"?, YANG Haitang’, LI Qiyang®, YU Jianyong'
(1. Innovation Center for Textile Science and Technology, Donghua University, Shanghai 201620, China;
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[ABSTRACT]

Three-dimensional braided composite materials are widely used in special-shaped structural parts in

aviation, aerospace, military and other fields, but in order to ensure the quality of structural parts, it is necessary to carry
out multiple trial productions to verify the effectiveness of the braiding process, which brings high costs. To address
the challenges of high validation costs and prolonged optimization cycles in braiding parameter verification, this study
proposed a universal simulation approach for special-shaped braided structures based on model reconstruction algorithms.
Firstly, the centerline of the mandrel of the special-shaped structural parts was extracted based on the model data, and the
key sections of the mandrel were regenerated based on the model outline, and the mesh of the model was reconstructed.
Secondly, based on the kinematic characteristics, the fabric trajectory on the surface of the mandrel was generated, the
interweaving relationship of the braiding process was analysed, the yarn trajectory was optimized, and the spatial topology
and fabric structure model of the preform were generated. Finally, according to the braiding experiment, the accuracy of the
method proposed in this paper is verified, and the error at the variable cross-section and variable curvature is not more than
5°. This innovative approach demonstrated strong compatibility with CAE integration platforms for braiding equipment,
offering an efficient digital verification solution for composite manufacturing processes.

Keywords: Three-dimensional braiding; Composite materials; Braiding simulation; Model refactoring; Predictive models
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