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REFINED GENERALIZED METHOD OF CELLS WITH COMPLEX
MICRO-STRUCTURE OF UNIDIRECTIONAL COMPOSITES

ZHANG Bo-ming , TANG Zhan-wen , ZHAO Lin

(Center for Composites and Structure, Harbin Institute of Technology, Harbin, Heilongjiang 150086, China)

Abstract: A generalized method of cells is often used in the micromechanical analysis of composites. Large
number of unknowns and lower computational efficiency are the shortcomings of the original generalized method
of cells. Here, the original method is improved by a refined generalized method of cells of which unknowns are
subcell tractions in this paper. The influences of fiber shape/arrays, interfacial elastic properties/geometric
dimension, inclusion and voids on elastic constants of unidirectional composites are studied by the presented
model. Higher computational efficiency, accuracy and universality have been demonstrated in comparison with
other methods and experimental data. The presented model has refined discretization, overcoming the
shortcoming of an original generalized method of cell that can’t analyze a complex micro-structure. It is expected
to provide a powerful tool for the macro/micro multi-scale damage analysis that will be achieved by introducing
damage mechanics into the presented model.
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Table 3 Effective elastic properties for carbon A/epoxy B
unidirectional composites (V;=0.72)

Ve H BU/GPa E, E, Gy, G, Va3 Vi2
A SCAREAY 1 169.0 128 4.1 81 07 03
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Table 4 Effective elastic properties for carbon A/epoxy B
unidirectional composites (V= 0.6)

S B/ GPa E, E, Gy G, Vs Vi
SCHR[13] 142.6 9.6 3.1 6 035 025
SCHR[13] 142.6 92 335 588 038 025
SCHR[14] 1429 979  3.01 653 042 026
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AR 3 14276 9.97 335 5.02 037 025
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