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The influence of microcracks distribution on macroscopic elastic properties of composites 
with a specific structure is studied. The model predicts the properties of laminates made of 
materials in which fracture process leads to appearance of many microcracks distributed prac
tically uniformly. The method of solution is based on the so-called reiterated homogenization 
with two different scales of inhomogeneities. The smaller scale is connected with microcracks 
size. After homogenization performed with the help of FEM an anisotropic homogeneous elastic 
materiał is obtained. The anisotropy is implied by directional distribution of microcracks. On 
the second larger scale, random mixture of two or more different anisotropic elastic materials 
is considered. 

1. lNTRODUCTION

Initiation of fracture processes in some elastic materials such like plastics 
is associated with appearance of microcracks. For instance, one can easily ob
serve without any special instruments the loss of transparency in polyethylene 
rods subject to cyclic bending. If the distribution of small cracks is "dense" in 
some sense, the description of effective properties of such a fissured materiał 
involves a homogenization procedure. We mean by homogenization the method 
which enables to predict the macroscopic behaviour of materiał in which the 
"inhomogeneities", in this case cracks are smeared out. Homogenization meth
ods were already applied to such types of problems, cf. the book of LEWIŃSKI

and TELEGA [3] and the references therein. Theoretical considerations for find
ing the effective properties of elastic matrix weakened by randomly distributed 
microcracks with Signorini-type conditions on the crack lips were performed in 
[5, 6]. The effective behaviour in that case demonstrates nonlinearity, namely 
the elastic constitutive law is "piece-wise linear". 
























