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ABSTRACT

The computer simulated 3D simple sequentional inhibition model of short-fibre strengthened
composite materials is presented. Short fibers are approximated as cylinders with
hemispherical caps, their spatial arrangement is described by the distribution fimction of
spherical contact distance. The simulated SSI model is compared from this point of view with
some well known theoretical models (Boolean and lattice models of balls and cylinders). The
possibility of modelling randomly distributed particles by a lattice model with different
intensity as well as the influence of the particle shape is discussed.
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INTRODUCTION

Technically important group of composite materials are short-fibre composites, in which
particles of fiber-like shape are more or less randomly distributed in the bulk of material.
Examples of such a type of materials are polymer filled by glass, graphite or metallic particles,
ceramics materials with whiskers or metals strengthened by elongated particles. Strength,
toughness and other mechanical and/or physical properties of such materials depend on the
size, shape and spatial arrangement of particles, in particular on the size and shape of
particle-free regions in the matrix. A suitable characteristic of these regions is the spherical
contact distribution function (SCDF) F(l). Its form is well known for several theoretical
models (Stoyan et al., 1987; Saxl, 1993). For the SSI model of fibre-like particles, it must be
estimated on the basis of computer simulations. The comparison of obtained estimates with
the theoretical results for selected germ-grain models is the main goal of the present paper.

GERM-GRAIN MODELS

Thewstarting point for all examined models is the germ-grain model of a random closed set
X =%J (E,, +x,,), where x,, are germs and En are grains - particles. Three basic
arrangements of germs will be investigated:
















