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Manufacture of 3D Textile Preform and Study on
Mechanical Properties of Composites
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Joong-Won Han**, Joon-Hyung Byun*, Chee-Ryong Joe***'

ABSTRACT: The aircraft composites wing parts are usually integrated with adhesive or fastener. These laminated
composites have weak interlaminar strength, which can lead to delamination. In order to compensate the
disadvantages of laminated composites, it is possible to improve the strength, durability, shock and fatigue resistance
by reinforcing the fiber in the thickness direction. In addition, using a single structure near-net-shape saves the
manufacturing time and the number of fasteners, thus can reduce the overall cost of the composite parts. In this
study, compression test, tensile test and open-hole tensile test are carried out for three structural architecture of 3D
(three-dimensional) textile preforms: orthogonal(ORT), layer-to-layer(LTL) and through-the-thickness(TTT) patterns.
Among these, the orthogonal textile composite shows the highest Young’s modulus and strength in tensile and
compression. The notch sensitivity of the orthogonal textile composite was the smallest as compared with UD (uni-
directional) and 2D (two-dimensional) fabric laminates.
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Fig. 3. Schematic of 3D woven preform: (a) orthogonal; (b)
layer-to-layer; (c) through-the-thickness
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Fig. 4. Cross section of 3D woven composites: (a) orthogonal;
(b) layer-to-layer; (c) through-the-thickness
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Fig. 6. Schematic diagram of Resin infusion process
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Table 2. Damage tolerance

Notch Unnotch Damage
Pattern
(MPa) (MPa) Tolerance (%)
ORT 795 826 96
LTL 563 675 83
TTT 645 671 92
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