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ABSTRACT

The methodology of micromechanical finite element method (MFEM) is proposed to calculate the
micromechanical strains on fiber and matrix under mechanical and thermal loadings. For micromechanical
analysis, composite structure is idealized the square and hexagonal unit cells. Boundary conditions are
determined to calculate the effective material properties of composites and the strain magnification matrix.
And they are verified by comparing with the results from multi ceils, and the strain distributions of the unit
cells are in accordance with those of the multi cells. Finally, the effective material properties of composite
structure are obtained with respect to its fiber volume fraction and compared with results from rules-of-

mixture.
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Fig. 2 Geometric models of square and hexagonal unit cells for unidirectional composites
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Table 1 Material properties of IM7/K3B

Material Property | Composites (};;31671‘) l(\/ll(a;nB))(
£y, (GPa) 183 303 3.31
Eq = E33(GPa) 8.53 15.2 331
Gy, (GPa) 344 9.65 1.23
Y12 0.26 0.2 0.35
G 0.33 0.2 0.35
o, (1078/°C) 0.49 0.0 57.6
ay =a;3(1078/°C) 33.8 8.28 57.6
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Fig. 3 Comparison of the normalized effective material
properties of graphite/epoxy (IM7/K3B) results
from finite element analysis and rules-of-mixtures
with respect to fiber volume fraction
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