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ABSTRACT

This paper addresses the possible correlation between grain size distribution and the
geometrical properties of grain boundaries. A series of functions are used to describe the
grain size and the shape distribution, and considerations given to the population of grain
edges and corners which result. In turn this is then correlated with the fraction of special and
general (random) grain boundaries.
The concepts introduced here are then tested by looking at some microstructural and textural
data from a grain growth experiment on high purity aluminum. In parallel with this a model
of the distribution function of the grain boundary misorientation parameter is employed. The
outcome of this series of investigations is the ability shown to establish a correlation between
parameters describing the distribution of size and shape of the grains, and other parameters
describing the fraction of grain edges which join boundaries having random and special
character.
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INTRODUCTION

Grain boundaries, and as a result the grains, differ in their physical and geometrical
properties. Both physical and geometrical properties of grain boundaries have an influence
on properties of polycrystals (Petch 1953; Watanabe 1988; Ralph 1988; Kurzydlowski &
Przetakiewicz 1988; Bucki & Kurzydlowski 1992). The existing models for the properties
of polycrystalline materials concentrate attention either on the physical or geometrical
properties of grain boundaries. However, if the geometrical properties (size of grains) are
correlated with their microstructure, and in turn other properties, the conclusions drawn with
regard to the role of one or the other factor are likely to be incomplete or unsubstantiated.
The aim of the present paper is to describe the results of a study of a possible correlation
between the geometry of grains and distribution of grain boundary microstructure.














