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Polygranular graphite is a type of composite material.  It is primarily composed of coke particles, 

fines and a binder of coal-tar pitch that have been graphitized by heat treatment.  Its properties, e.g. 

density, can be controlled by tailoring the particle size and the processing steps [1& 2].  The 

microstructural features of a graphite material, however, are not easily revealed using standard 

metallographic techniques.  Specifically, there is often poor contrast between the particles and binder 

phase after polishing when viewed with a metallograph (Figure 1).  The grayscale histogram 

corresponding to this micrograph cannot be thresholded to distinguish between the particles and 

binder. The objective of this work was to develop a final polishing step that would enhance the 

apparent contrast.  This would enable the image to be thresholded and quantitative image analysis to 

be performed, for example to measure the size distribution or volume fraction of particles. 

 

The metallographic procedures were performed on samples of G-90 graphite, a high-density grade of 

graphite manufactured by Pyrotek Metaullics.  It has an apparent density of 1.9 g/cm
3
 and a 

maximum particle size of 200 microns [3].  Samples were vacuum-mounted in epoxy resin, ground 

and polished to a one micron finish.  As a final step, samples were polished with residual graphite on 

the polishing cloth, which presumably filled in the binder phase around the particles.  The result of 

the new final polishing step is shown in Figure 2.  The improved contrast between the phases 

allowed the image to be thresholded to distinguish between the particles, binder and porosity. Image 

analysis was performed using the new micrographs, and the volume fraction and size distribution of 

the particles was measured. 
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FIG. 1.  Micrograph and grayscale histogram of polished graphite using the old method. The scale 

bar is 200 microns. 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG. 2.  Micrograph and grayscale histogram of polished graphite using the new method. The scale 

bar is 200 microns. 
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