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ABSTRACT

Fundamental features of steel microstructure as well as stereological and morphological parameters
applied in their description are presented. A critical analysis of semiquantitative and quantitative
criteria for steel quality control is done.
A special attention is paid to fundamental problems of quantitative metallography, i.e. evaluation of:
° content, size and shape of nonrnetallic inclusions and other particles,
' volume fraction of phases,
' grain size and shape,
' nonhomogeneity of phase distribution,
' microstructural anisotropy.
The required properties of quantitative structural criteria for steel quality assessment are discussed.
Factors affecting intra- and interindividual intrinsic variability as well as the extrinsic variability of
the results of quantitative evaluation of steel microstructure are analysed.
It is shown that only a small part of stereological knowledge has found a common application in
quantitative description of steel microstructure in materials science and engineering (MSE) studies and
particularly in quality control.
Some recommendations, based on the latest achievements in stereology and image analysis, to
improve this state are proposed.

Key words: quantitative metallography, steel quality control.

INTRODUCTION

The majority of worldwide used steel grades and methods for their processing are in general a result
of many years of practical experiences and tests rather than a result of systematic scientific researches.
These last mentioned, served predominantly as confirmation of theoretical principles of earlier
accepted chemical compositions and technologies. Consequently, numerous qualitative relations
between chemical composition, production process, microstructure and properties have been
established. It is highly insufficient for development of new steels, with the a priori assumed
microstructure and properties, designed for particular application and service conditions (Maciejny,
1986 and Farge, 1989).
It can be stated that small accuracy and "human sensitivity" of widely used comparative methods of
microstructure analysis as well as inadequacy of applied quantitative measures cause a barrier for
developing quantitative structure-property relationships and, consequently, for steel development.


































