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ABSTRACT

‘Reversed stereology’ is a set of methods for quantitative characterization of fea-
ture/feature interaction(s) by applying the fundamental stereological principles in re-
verse order. Its basic idea is as follows:

Let Yi and Y; represent two sets of geometric features (e.g. points, lines, surfaces,
volumes) embedded in a three—dimensional structure, X3 , Ti be a set of isotropic uni-
form random test probes superimposed artificially onto the structure, where i andj denote
the dimensionality of the corresponding features or probes. if the intersection sets Yi()Yj
and Y;()Tj are not empty, then the parameters O(YiflYj) and O(Yi(')Tj), where Q = sur-
face area, line length, number of points or number of features, etc., can be combined into
various estimators of the degree of randomness of the interaction between Yi and Y1 .

Examples of application of reversed stereology to the quantitative characterization
of interaction phenomena between geometric features related to second phase and grain
faces, edges, and corners are systematically discussed in this paper.
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INTRODUCTION

Concerning with the tendency or preference for a set of geometric features to in-
tersect geometrically with another set or even the same set, ‘associations’ of features with
each other have been considered one kind of important characteristic of microstructural
inhomogeneities in materials in geometry (DeHoff, 1982). Quantitative description of
this kind of phenomena is of great significance in quantitative studies of microstructural
evolution such as heterogeneous phase transformation and sintering processes, provides
certain information of spatial distribution of features, and has drawn more and more at-
tention. Aigeltinger and Exner (1977) studied quantitatively the pore surface/ grain face
interaction by comparing the real length density of the grain/grain/pore triple lines
with that calculated by assuming a perfectly random interaction, although their expres-
sion was erroneous (Liu, 1993: Appendix B). Gokhale etal (1981) proposed a parameter
aiming to describe the grain boudary affinity of precipitates using almost the same strate-
gy as Aigeltinger and Exner did. Later, in their studies of either sintering processes and
phase transformations, Liu et al (1990, 1991) found that the particle (or pore) / grain
face interaction and the particle or pore/ grain edge interaction can be separately des-
cribed, and a corrected form of Aigeltinger and Exner’s expression was also used to












