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ABSTRACT

The paper analyzes the microstiucture of cast iron by the aid of a computer-supported image
analyzer. The possibilities of distinguishing graphite particles forms by a new form factor method are
studied. The form factor is defined as a simple ratio between the graphite particle measured
parameters and its actual area, perimeter and maximum size Dnm. The results are presented
graphically and prove that this new method can be successful in classifying graphite particles forms
existing in ductile iron and gray iron.
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INTRODUCTION

It is known that the shape and size of graphite particles in the matrix have a strong influence
on heat conductance of cast iron. Therefore it is desirable to know more about the graphite particle
size and shape distribution. Backed by this knowledge we can predict the response of the material to
surface heat treatment by laser beams. Long graphite flakes prevent the conductance of heat into the
deeper layers of the material and thus increase heat accumulation in the surface layer of the
workpiece.

In cast iron, graphite can be clearly seen on the polished surface of the prepared specimen.
During specimen preparation, it is necessary to take great care not to spoil its correct shape. In
preparing the specimen for optic microscopy, the use of an automatic grinding and polishing machine
is recommended. In this way the specimens are always equally well prepared, which is especially
important in computer aided analysis of the structure taken by a CCD scanner camera. The software
package for image analysis includes a procedure which provides the possibility of presenting the
observed object by morphological attributes describing their size and shape. Our investigation will be
directed into the measurements of area, perimeter and maximum length of the graphite particle.

EXPERIMENTAL PROCEDURE

The measurements were carried out at a magnification of 100x in a rectangular field with an
area of 0.2269 mmz. On each material at least 30 fields were analyzed thus ensuring a sufficient level
of results reliability. Measurements were made on only those graphite particles whose surface was
greater than 30 nmz. We analysed different qualities of cast irons. The chemical composition of two
most significant cast irons in percent is shown in Table l.












