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Efficient reformulation of 3-D high-fidelity generalized method of cells
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Abstract: The efficient reformutation of 3D higlrfidelity generalized method of cells
had been put forward. The-model was presented based on thé hypothesis of periodicity in
composite microstructure. In this approach,~surface averaged-quantities were the primary
variables which replaced the eoefficient of the-displacement after the mechanical equations
were analyzed and answered in microscopicelements. T his reduced the number of equations
involved and eliminate ‘the concept of generic cells. Numerical results based on the model a-

grees well with available resultsfrom experiments and theoretical analysis.
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Fig. 1 Periodic structure of com posite

in micro- composite level
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Table 1 Comparison of the efficient ref ormulation of the fiber reinforced MMC with the experimental valaue

B/ Al
Vi= 0.47
E.= 68.3 GPa
=03
E:= 379.3 GPa
B=0.1

E./GPa
E,/GPa
G/ GPa
G»/GPa
By,
Hos

215.3
142. 8
53.9
45
0.195
0.259

2151 216!
1441 1401121
57.200 52112
45.901
0. 191 0.29")
0.291
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Table 2 Comparison of the efficient reformulation of the spheroidal particle reinforced composites

B/ Al E,/ GPa 74. 88 74.4 74.18
R=0.25 G2/ GPa 28. 64 29. 957 27.96
1 B, 0.292 0. 292 0.293
i 137 141.
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