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Study on Mechanical Properties of CFRP Composite
Orthogonal Grid Structure

Sang Min Baek*, Sung June Lim***, Min Sung Kim*', Myung Gyun Ko*, Chan Yik Park*

ABSTRACT: In this study, a grid panel structure in which the woven CFRP composites were stacked in the orthogonal
array was proposed and the mechanical properties were analyzed and studied. The grid parts were fabricated by
cutting prepregs and laminating them. The grid panel structure was fabricated by co-curing with lower laminate plate
in auto-clave process. The behavior of the proposed grid panel structure was evaluated by tests under tensile,
compressive, shear, and bending loads. The effect of increasing the stiffness of the orthogonal grid structure was
verified through these tests. In addition, the finite element model was constructed and compared with the test results,
confirming the validity and reliability of the test and analysis.
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2 AollA A Bt E= 2= (Plain weave fabric)
Bt A G- 7 sHE SR & (CFRP, Carbon Fiber Reinforced
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Table 1. CFRP fabric lamina material properties
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Curing process

Property Symbol Value Unit
Long. Modulus E, 64.02 GPa Fig. 1. Fabrication process for proposed grid panel structure
Trans. Modulus E,, 64.02 GPa
In-plane shear modulus Gy, 3.65 GPa Table 2. Stacking sequence of proposed composite grid panel
Poisson’s ratio Vis 0.06 Part Stacking sequence No. of plies
Density P 1550 kg/m® Plate [0/+45/0/-45/0/+45/0] 14
Ply thickness t 0.2 mm Grid [0],, 20
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Fig. 2. The curing cycle
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Fig. 3. Proposed grid panel structure (a) 3D model (b) fabricated
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Fig. 4. Finite element modeling for the proposed grid panel
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Fig. 5. Set up of axial tensile-compressive test (a) non-grid
structure (b) grid structure
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Fig. 7. Buckling mode under x-directional compressive load (a)
non-grid structure (b) grid structure
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Fig. 10. Deformed shape of specimen under compression load
(a) non-grid structure (b) grid structure
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Fig. 12. Load-deflection results under shear load
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