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Pore Analysis of High Density Isotropic Graphite
using Image Processing

By Kyoichi OsHIDA, Naotaka EKINAGA, and Michio INAGAKI

Strength parameters of isotropic high-density graphite are thought to be
strongly correlated to pore structure of the graphite from experimental results
on fracture toughness. In this paper, we present quantitative analysis of pore
structure in the isotropic graphites by means of an image processing of a
polarizing microscope image of the material. Power spectra of the polarizing
microscopic images of the isotropic graphite are obtained by the 2-dimensional
fast Fourier transform. These results indicate that the structure of the pores
and the other solid parts of the graphite are almost isotropic. Distribution of
the area, the number, the circularity, and the fractal dimension of cross-section
of the pores are measured, and the pore structure is analyzed quantitatively.
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Sample Bulk Elastic Bendin Kic COD; Pore

densit modulus strengt diameter*

(g/cm®) (kg/mm?) (kg/om?) (MPayim) (mm)  (em)
G320 1.735 882 - 253 0.63 0.064 2.7
G330 1.788 1026 397 0.80 0.067 2.3
G347 1.842 1123 522 0.99 0.072 3.0
G520 1.842 1122 480 0.96 0.071 2.0
G530 1.848 1232 709 1.04 0.068 1.6
G540 1.802 1302 914 0.87 0.046 0.6

* Peak value measured by mercury porosimetry.
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Sample Number  Porosity Average  Fractal Average ratio
area dimension of circularity
N (1/mm?) (%) S (um?) D C,
G320 414 21.9 545 1.40 0.65
G330 446 25.3 -506 1.40 0.69
G347 480 21.1 395 1.33 0.66
G520 822 21.7 244 1.46 0.68
G530 1275 20.9 155 1.47 0.71
G540 2731 12.0 31 1.56 0.79
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Cross-sections of pores
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