
Graduate
Student, Tohoku University, Present address: National Institute
of Technology, Sendai College

79 10 2015 497 503

CT

1, 2 1 1 1

1

2

J. Japan Inst. Met. Mater. Vol. 79, No. 10 2015 , pp. 497 503
2015 The Japan Institute of Metals and Materials

Method of Estimating Perspective Structure for Composite Material Based on CT Value Histogram
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The effect of perspective structure on the computed tomography CT value histogram of a three dimensional 3D X ray
computed tomographic image was investigated. Images of sphere bead packed beds were taken and the histograms were com-
pared with each other. Normal distributions were fitted to histogram peaks to evaluate histogram shapes. Peaks corresponding to
air and alumina were observed in histograms of alumina bead packed beds. The difference between mean values of the peaks
decreased and peak standard deviations increased with decreasing bead diameter because of a stronger partial volume effect.
Because of this effect, the CT value of a boundary voxel is between CT values of materials present in the voxel. Peaks correspond-
ing to air and glass were observed in histograms of glass bead packed beds. The mean value of the air peak in glass bead packed
beds was smaller than that observed in alumina bead packed beds because the specific gravity of glass is smaller than that of
alumina. For beds packed with both alumina and glass beads, peak positions of each material differed from those obtained for
beds packed with either alumina or glass beads. This indicates that the partial volume effect is caused by boundaries between not
only air and beads but also alumina and glass beads. Therefore, the shape of CT value's histogram depends on the 3D structure of
the bed. This suggests that the three dimensional structure can be evaluated on the basis of histogram shape.
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Table 1 Amount of packed beads.

Alumina Glass

3 mm 2 mm 1 mm 2 mm

Only 3 mm 12.1
Only 2 mm 12.5
Only 1 mm 12.8

Alumina 12.6
Glass 8.39
Alumina glass 7.22 4.01

Unit: g

Fig. 1 Example of a stacked packed bed case, and b imag-
ing object.
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Fig. 2 Schematic of fitting procedure; a first, b second,
c third step, and d result.

Fig. 3 a Cross sectional and b three dimensional images of 1 3 mm, 2 2 mm, and 3 1 mm alumina bead packed beds.
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Fig. 4 Histograms of a air void and b 3 mm, c 2 mm,
and d 1 mm alumina bead packed beds.
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Fig. 5 Fitting results of a air void and b 3 mm, c 2
mm, and d 1 mm alumina bead packed beds.

Fig. 6 a Standard deviation and b mean value of fitting results in Fig. 5.

Fig. 7 a Cross sectional image, b line profile of the 3 mm
alumina bead packed bed image, and c contour map of a .

Fig. 8 a Cross sectional image, b line profile of the 1 mm
alumina bead packed bed image, and c contour map of a .
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Fig. 9 a Cross sectional and b three dimensional images of 1 alumina, 2 glass, and 3 alumina and glass bead packed
beds.

Fig. 10 Histograms of a air void , b alumina, c glass,
and d alumina and glass bead packed beds.

Fig. 11 Fitting results of a alumina, b glass, and c alu-
mina and glass bead packed beds.
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Fig. 12 a Standard deviation and b mean values of fitting results in Fig. 11.

Fig. 13 Schematic of a alumina and b alumina and glass
bead packed beds.
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