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ABSTRACT

The paper deals with applications of fibre processes in the plane. The problem of simulation
of curved fibre systems with given marginal distributions of orientation, curvature and length
is studied. An algorithm is proposed and the geometrical properties of the simulated fibres
studied.

This problem arose in fractography when observing electron micrographs of fatigue crack
surfaces. These images are modelled by thick fibres and quantified. The aim is to find geometrical
parameters which correlate with crack velocity. Some results in this direction are presented using
the data from fatigue tests.
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INTRODUCTION

Simulations of random processes of geometrical objects play an important role in applications of
stochastic geometry. The theory and practice of simulations of tesselations and point processes
is well developed. Very little has been done in simulations of random fibre processes since with
the exception of line and segment processes a fibre process is a very complex random set (Stoyan
et al., 1995). There is little hope to simulate exactly from the distribution of a general (curved)
fibre process.

Starting the research in this field a less demanding challenge is investigated. The aim is
to simulate a realization of a class of random processes with partial knowledge of the distri-
bution. The mathematical model is constructed in the discrete space Z2 (rectangular grid)
eventually on a hexagonal grid. Generalizations to Zd, d > ‘2,and other multidimensional grids
are straightforward.

In the present paper fibre processes in the plane are studied to help in a practical application
in fractography, when correlating the geometry of projected fracture surfaces with crack veloc-
ity. \/Ve will describe this problem in more detail. The development of information technology
confronts fractography with a new possibility - extending information sources by integral statis-
tical characteristics of greater areas. Two application directions have been studied within the
research program ”Computer Aided Fractography” at Czech Technical University:

1. The conservative fractographic features such as striation paths can be identified auto-
matically. Large fracture areas can be analysed with regard to the individual crack history as












