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Paper

Optimization of Fiber Ratio in Laminated Composites for Development
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of Three-dimensional Preform T-beam Structure

Dong-Woo Lee*, Chang-Uk Kim*, Joon-Hyung Byun**, Jung-Il Song*’

ABSTRACT: Finite element analysis of T-beam laminate structure under bending-torsional loading was conducted to
prevent the delamination which is the major failure behavior on laminated composites. Three-dimensional preform,
which is that fabric is braided through thickness direction, is suggested from the laminate analysis. The analysis aimed
to optimize the fiber ratio in laminated composites. After it is suggested that guideline for design of T-beam structure
using commercial software ANSYS Composites PrePost. The results show that strength of T-beam structure is
increased 21.6% when the fiber density along with beam length direction is two times bigger than transverse direction.
It is expected that development of high strength T-beam structure using designed three-dimensional preform.
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Fig. 1. Comparison of (a) Laminate and (b) braided structure
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Table 1. Manufactured composites for hole machining study

Carbon/Vinylester Adhesive film
E, (GPa) 123.3 3.6
E, (GPa) 7.8 36
G,, (GPa) 5.0 3
G,; (GPa) 3.1 3
V,, (mm/mm) 0.31 0.30
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Fig. 3. T-beam modeling for FEA (a) Cross section, (b) Three-
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Table 2. Fiber density of each plies

Fiber Case 1 Case 2 Case 3 Case 4 Case 5
ratio 1:1 1.5:1 2:1 3:1 4:1
0 0.60 0.69 0.75 0.82 0.86
90 0.60 0.46 0.38 0.27 0.21
0 0.60 0.69 0.75 0.82 0.86
90 0.60 0.46 0.38 0.27 0.21
90 0.60 0.69 0.75 0.82 0.86
Total 3 3 3 3 3
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