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Abstract

Analysis for structures composed of materials containing regularly spaced in-homogeneities is usually
executed by using averaged material properties. In order to evaluate the effective properties, a unit cell is
defined and loaded somehow, and its response is investigated. The imposed loading, however, should accord
to the status of unit cells immersed in the macroscopic structure to secure the accuracy of the properties. In
this study, mathematical description for the periodicity of the displacement field is derived and its direct
implementation into FE models of unit cell is attempted. Conventional finite element code needs no
modification, and only the boundary of unit cell should be constrained in a way that the periodicity is
preserved. The proposed method is applicable to skew arrayed in-homogeneity problems. Homogenized in-
plane elastic properties are evaluated for a few representative cases and the accuracy is examined.
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Fig. 4 Distribution of displacement in 1-dir, under oy
loading in a skewed unit cell for homogeneous
isotropic material

Table 1 Comparison of evaluated properties with the
_given ones for homogeneous isotropic sheet

Property Given Evaluated
E 100.000000 99.9999749
Ex 100.000000 99.9999820

v 0.300000000 0.300000186
G 38.4615385 38.4615175
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Table 2 Comparison of evaluated stiffness matrix
commponents with those by Hassani"® for a
thin sheet with rectangular hole

Property Hassani Evaluated
On 12.839 12.840
O 3.139% 3.140
O 17.422 17.423
Oss 2.648 2.648
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