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ABSTRACT

The covariance and the contact distribution function are measured to quantify
microstructural anisotropies in hot-rolled ferritic-pearlitic steels. A quantity for the
degree of pearlite banding is derived from the differences found in linear contact
distributions, measured in longitudinal and transversal direction. To have an
“isotropic case" for comparison, a Boolean model is adapted to the measured basic
parameters Vv and Sv, and its contact distribution is evaluated.
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INTRODUCTION
Anisotropies in microstructure of metallic materials often have an essential influence
on mechanical properties. In high-strength steels the fracture toughness of hot rolled
plates is decreased when banding of pearlite phase occurs. To optimize the
technology (heat treatment, rolling conditions etc.) of such materials, quantification
of this kind of anisotropy is necessary. Some recent attempts to do this are known
(Saltykov, 1974; Kugler et al., 1991), but they only give integral information on
orientation of the phase surfaces or need some empirical assumption about
materials behaviour for their preprocessing steps.
In the present paper a method is proposed to characterize the degree of banding in
microstructures objectively without empirical assumptions by help of procedures from
Mathematical Morphology. The covariance and the linear contact distribution
function both in longitudinal and transversal direction were measured to derive width
and distance of bands and a quantity which describes the degree of banding.

MATERIALS AND METHODS
For demonstration two low alloyed-HS-steel samples from controlled rolled plates of
30 mm thickness have been chosen, one (sample A) being normalized after rolling in
order to minimize banding effects. Metallographic cross sections of the steel
samples were etched chemically so that the pearlite phase appears dark and also
the boundaries of ferrite grains are visible. In Fig. 1 the difference between sample A
and B in the arrangement of the pearlite regions are shown. The analysis of the
pearlite regions was done by an image analyser Q57O on images from light
microscope (magnification at about 800x). In every measurement 20 images of
5122 pixels (pixel length nearly 0.5 pm) were measured and accumulated.












