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Study on tow cross-section deformation in three-dimensional woven composites

YANG Lianhe* , LI Jiang
(School of Computer, Tianjin Polytechnic University, Tianjin 300160, China)

Abstract; Based on the classical lenticular model, with a positive - negative - pre- overlap method, combined with

visualization technology, the cross - section deformation rule is studied in this paper. “Concave convex alternate

” is presented and its mathematical function is deduced. The research shows that the tow’s concave cross -

model
section alternates with the convex one periodically in length. The classical “invariant cross-section assumption” is

amended, which has dominated the academic world for many years. A breakthrough has been made in the cross-

section research.
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Fig. 1 Overlapped finite elements in interwoven location
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Fig. 2 Slice of broken fiber tows
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Fig. 3 Volume reconstruction of a single fiber tow
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Fig. 4  Volume cutting of a fiber tow
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(a) Cross-section when layer gap is 0

(b) Cross-section when layer gap is negative

(c) Cross-section after jam

B 6 2hek £ BATE 22 i 2 s B K

Fig. 6 Tow cross-section variation before and after jam
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(a) Photo of physical composite

(b) Numerical simulation result
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Fig. 7 Photo of physical composite and its numerical simulation result
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