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Effect of Particle Size Distribution of Bamboo Charcoal on the Properties of Green Sand

Yasunobu MORI, Yoshihiro KONDO, Eri AKADA and Koji INOUE

In this study, the applicability of bamboo charcoal as an alternative carbonaceous additive to seacoal was investigated.

Green sand tests were carried out using bamboo charcoal powders prepared by different crushing methods in order to

evaluate the effects of particle size distribution and particle morphology on green sand properties. Bamboo charcoal

powder A, crushed using a disintegrator, contained a relatively large fraction of coarse particles and showed a tendency

toward lower green compressive strength. In contrast, bamboo charcoal powder B, produced using a hammer crusher,

exhibited green compressive strength comparable to that obtained with seacoal and maintained a high surface stability

index, suggesting a potentially favorable effect on mold surface stability. On the other hand, the water content required to

obtain the same compactability increased when bamboo charcoal was added. These results indicate that the crushing

method and particle size distribution of bamboo charcoal significantly influence green sand properties.
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Fig. 1 As-received bamboo charcoal before crushing.
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Fig. 2 SEM images of carbonaceous additives.
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Table 1 Particle size distribution of bamboo charcoal powders and seacoal

DS (um) D10 (um) D50 (um) D90 (um) D95 (um)
Bamboo charcoal A 5.54 7.37 65.14 208.96 246.20
Bamboo charcoal B 5.45 6.76 16.65 104.87 131.39
Seacoal 9.31 14.94 91.84 201.70 242.36
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Fig. 3 Particle size distributions of carbonaceous additives.
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Fig. 4 Green sand properties.
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(a) Moisture content, (b) Bulk density, (c) Permeability, (d) Green compressive strength, and (e¢) Surface stability

index (SSI). Bars represent mean values (n = 3). Error bars indicate standard deviation. Statistical differences were

analyzed using Tukey’s test. Different letters indicate significant differences (p < 0.05), and n.s. indicates no

significant difference.
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