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Fabrication of Spur Gears using Bamboo and Their Accuracy Evaluation

Shinji OCHI”

The use of plastic products has been steadily increasing over the last several decades. However, because plastic waste is
being discarded in ever-increasing quantities, final disposal sites for such waste are becoming scarce. Therefore, materials
must be developed that minimize this problem. This research was carried out to investigate whether bamboo can use in
substitution for plastic materials. A spur gear was manufactured using bamboo powder and fiber, and the accuracy of those
gears was measured. As a result, accuracy improved so that there were many ratios of the bamboo powder and molding
temperature was high. The gear which accuracy had best was a class of N8.
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Fig.1 Photographs of used bamboo; a) fiber, b) powder
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Fig.2 Photograph of pre-molded product.
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Fig.3 Photographs of plastic spur gear; a) outside, b)
magnify
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Fig.4 Illustration of dynamic performance test.
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Fig.5 Photographs of fabricated bamboo gear;
content of a) 0%, b) 50% and c) 100%

fiber
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Fig.6 Photographs of addendum; fiber content of a) 0%,
50% and 100% and c) 100%
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Fig.7 Radial run-out of gear made powder 100%.
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Fig.8 Radial run-out of gear made powder 50% fiber 50%.
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Fig.9 Radial run-out of gear made fiber 100%.
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Fig.10 Relationship between run-out and fiber content.
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Table 1 Grade of bamboo gear and POM gear
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Fig.11 Radial run-out of gear made molding temperature
at 150°C.
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Fig.12 Radial run-out of gear made molding temperature
at 220°C.
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Fig.13 Relationship between noise and number of rotation.
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Fig.14 Relationship between temperature and number of
roatation.
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