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All materials consist of a lot of the same or different atoms. The properties of this system
depend on its composition, macro and microstructure. The material structure is formed during
production, treatment and utilisation of the material. The importance of microstructure in the
control of properties of materials (metals, alloys and other materials too) is well recognised.
There is necessary to specify and control microstructure in quantitative terms. It means to
carry out a measurement on the two dimensional plane of a metallographic cut (quantitative
metallography) and the magnitudes of the microstructural features in the three dimensional
material (stereology).

Characterization of material microstructure consists of:

Structural types and its main characteristics - definition and characteristic of micropar-
ticles, types of structures, single phase and multiphase structures, isometric and oriented
structures.

Quantitative parameters of the structures - definition and material application of vol-
ume fraction, specific surface area, specific line length per area, specific line length per vol-
ume, orientation of structure, shape of microparticles, number of particles per unit volume,
mean value and particle size distribution, distance between particles.

Measurement and calculation - direct reconstruction, statistic reconstruction, deriva-
tion of basic stereology equations, measurement using the line coincidence method and ori-
ented line method, measurement of point fraction, line fraction and area fraction, accuracy
of measurement, methods for obtaining of spatial size distribution of particles from the size
distribution of their planar section (area, diameter or chords).

The utilization of sterology metallography allow very simple and effective experimental
estimation for the characterization of material microstructure.
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