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Numerical Simulations on Draping of Woven Composites Preforms

WANG Bo' LI Ang’ YANG Zhenyu®

(1 Defense Engineering Department, Aviation Industry Corporation of China, Beijing

100083 )

100022)
(2 Institute of Solid Mechanics, Beihang University, Beijing

Abstract In this paper, a three—dimensional finite element model is established for the local deformation of the
woven composite preforms during the draping. The commercial finite element software Abaqus is employed to predict
the deformation of the carbon fiber preform in a spherical draping. The deformation process of the 0° and 45° carbon
fabrics in the spherical draping process is studied. The results show that sliding between fibers and wrinkling of fibers
are the typical deformation modes of the preform during the spherical draping. In the spherical draping deformation of
0° fabric, the shear deformation angle of the 0° and 90° fiber bundles is the smallest, and the shear deformation angle

of the fiber bundle is the largest in the 45° direction; for the 45° fabric, the shear deformation angles of the 0° and

90° fiber bundles are the largest, and that of the fiber bundle in the 45° direction is the smallest.
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Fig.1  Unit cell model for the plane woven composites preforms
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Fig.2 Finite element model for the draping
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Fig.3 Deformation process of the 0° fabric
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Fig.4 Deformation process of the 45° fabric
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Fig.5 Local shear deformation angle distribution of fibers in different directions on the hemispherical surface of 0° fabric

25
o ~ 20
3 <
= Z 15
- >
5 ; 10
E z
%5
0
0.0 0.2 0.4 0.4 0.8 1.0 0 20 40 60 80 100 120 140 160 180
R/R longitude/(°)
(a) ZPETTIn] (b) & FETT )

Bl 6 450U Bkl i _E AN [R5 i) (9 21 4 SRy 3 8 I AR Y #y o3
Fig.6  Local shear deformation angle distribution of fibers in different directions on a hemispherical surface of 45° fabric
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