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Research on 3D Weaving Process of Multi-axial Blade Preforms
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Abstract: In order to achieve the three-dimensional weaving of the multi-axial composite preform of
composites, the microstructure of the multi-axial composite preform is studied, finding that there is a
difference in the thickness of the single layer woven with orthogonal yarns and oblique yarns. A non-uniform
thickness layering criterion for the three-dimensional model is proposed. A three-dimensional non-uniform
thickness slicing testing program is developed based on Python, and the slicing test is conducted on the blade
model to obtain the weaving range of each layer of yarns. According to the slicing results, the layers are
woven layer by layer. The experimental results show that the three-dimensional model can be sliced into
layers according to the non-uniform thickness slicing algorithm, and the woven profile of each layer can be
used for the nearmnet shaping of the preform, which has important engineering significance for the nearnet
shaping of multi-axial irregular components.
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Fig.2 Feature unit of a flexible guided 3D woven preform
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Fig.3 Diagram of yarn state in ideal condition
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Fig.4 Procedure for contour extraction of non-equal thick-

ness slices
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Fig.7 Statistical line chart of yarn thickness in all directions
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