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Effective Application of Bamboo to Biodegradable
Resin Matrix Composites

Koichi GODA (Mechanical Eng.) Takashi ASAI (Daicel Chemical Industries, Ltd.)
and YOShiyuki KITAMURA (Undergraduate of Mechanical Eng.)

The purpose of this study is to apply bamboo fibers to biodegradable resin matrix composites, preferably in place

of practical engineering plastics. Press forming method was used for fabrication of the composite. The result showed
that tensile strength of the composite was 51.4 MPa; Young’s modulus was 9.60 GPa. Such mechanical properties are
comparable to the engineering plastics. The bamboo fiber composite was also compared with biodegradable composites

including sawdust, and indicated four times higher in strength. This reason was clarified from the short-fiber

reinforcement theory. Finally a theoretical strength of the bamboo fiber composite was predicted from a rule of

mixtures, using the mono-filament test result obtained experimentally.
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Fig.1. Appearance of bamboo fibers
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Table 1. Properties of biodegradable resin
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Fig.2. Schematic of fabrication process of bamboo fiber /
biodegradable composites

(b) Sawdust / biodegradable resin composite

Fig.3. Appearance of fabricated biodegradable composites
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Fig.4. Shape and dimension of tensile-test specimen
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Fig.5. Stress-strain diagram of a bamboo fiber /
biodegradable resin composite
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Table 2. Statistical properties of ramie fiber diameter and strength

Samole Average | Coefficient | Average | Coefficient Weibull Weibull scale Cofficient of
numger diameter | of variation | strength | of variation shape parameter correlation
(mm) in diameter | (MPa) | in strength | parameter (MPa)
52 0.140 0.259 368.0 0.436 2.74 412.5 —0.606
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