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Strength Prediction of Spatially Reinforced Composites

Jae-Seok Yoo ™, Young-Soon Jang*, Sang-Eui Lee”, Chun-Gon Kim™

ABSTRACT

In this study, the strength of spatially reinforced composites (SRC) are predicted by using stiffness
reduction for each structural element composed of a rod stiffness in each direction and a matrix stiffness
proportional to its rod volume fraction. Maximum failure strain criteria is applied to rod failure, and modified
Tsai-Wu failure criteria to matrix failure. The material properties composed of the tensile failure strain of a
rod, the compressive failure strain of 3D SRC, the tensile and compressive strength of the 3D SRC in the 45°
rotated direction from a rod and the shear strength of the 3D SRC are measured to predict the SRC strength.
The strength distributions of the 3D/4D SRC in rod and off-rod direction have the largest and the smallest
values, respectively. A variable load step is selected to increase an efficiency of strength distribution
calculation. Uniform load step is applied when a load history is needed. The results of compressive strength
from analysis and experiment show the 18 % difference though the initial slop is coincident with each other.
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Fig. 1 Unit cell of the 3D SRC.
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Fig. 2 Structural element.
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Table 1 Failure properties of the carbon rod and the 3D SRC
Property Symbol Value
Tensile failure strain(%) el 1.40
Compressive failure strain(%) gCr 0.98
Tensile strength at the maximum ; 15.1
disoriented angle(MPa) Os5 :
Compressive strength at the maximum c 187
disoriented angle(MPa) Og5
Shear strength in X-Y plane(MPa) Oxy 26.3
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