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Structural Performance Improvement of Composite Plates
By Using Curvilinear Fiber Format

H.H. Lee*

ABSTRACT

In aerospace industry, the improvement of structural performance of flight structure without increasing
weight has great advantage. In this study, an innovative design method to increase the buckling load and
tension failure load at the same time without increasing the weight of composite plates was investigated.
By using the curvilinear fiber format a method to increase the buckling load and tension failure load
simultaneously was investigated for composite plates with central hole with finite element method. It was
investigated how much gain can be obtained with curvilinear fiber format for the plates with different
hole size and different stacking sequence. And, for the cases studied, the failure mechanism was also
investigated. For the manufacturing of the curvilinear fiber format, smoothly and continuously changing
fiber path is necessary. In this study, a simple method to find the smoothly changing fiber path by using
the fiber angles obtained with finite element method was presented.
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Fig. 1. Finite element mesh used for buckling analysis
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Table 1. Fiber angles in curvilinear fiber layer in D/W=0.1 plate
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Table 2. Fiber angles in curvilinear layer in D/W=0.5 plate
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Table 3. Buckling load and tension failure load in D/W=0.1 plate
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Table 4. Buckling load and tension failure load in D/W=0.5 plate
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