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ABSTRACT

After some introductory remarks on the mathematical properties of a
4-connected, 3D honeycomb, two examples of this structure occurring in
Nature ——— the foam, and the polycrystal ——— are compared and are seen in
some respects to differ fundamentally. The stereology of the intergranular
surface of a polycrystalline metal is then investigated experimentally, by
determining topological characteristics of grains from a specimen of pure
aluminium that have been separated from one another by the addition of
gallium. It is found that, immediately after the aluminium has recrystal-
lized, the faces assume a 'non—random' arrangement when the metal is
annealed and grain growth takes place. The new arrangement is quantitatively
described by a simple empirical equation.
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INTRODUCTION

A metal generally consists of a honeycomb of polyhedral cells, or 'grains',
whose polygonal faces form a 4—connected tessellation in three dimensions.
This tessellation of faces ——— the intergranular surface ——- determines the
size and shape of the individual grains, on which the strength of the metal
depends. The stereological properties of this surface are therefore matters
of practical importance.

The fact that a metal is not transparent makes it difficult to determine the
structure of its interior. One may examine the tessellation of its grain—
sections at the metal surface, say, or a stereoscopic X—ray photograph of
its interior (W.M.Williams & Smith, 1952); or one may detach the grains and
measure them one by one (Desch, 1919). But none of these methods is entirely
satisfactory; for, as Exner (1972, 1987) has pointed out, one cannot by
planar measurements alone establish the true spatial distribution of grains
that are not all of the same shape; and three—dimensional shape can be
assessed only by tedious experimental work. Nevertheless, the measurement of
the shape of a large number of separated grains, though laborious, affords
perhaps the most reliable means of determining the interior structure of a
metal; and for that reason it is adopted in this investigation.
























