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Development of Bamboo Fiber Green Composites
by Press Forming and Injection Molding

Koichi GODA (Mechanical Eng.)
Yoshiyuki KITAMURA (Master of Mechanical Eng.)
Junji OHGI (Mechanical Eng.)

The purpose of this study is to apply bamboo fibers to biodegradable resin matrix composites, the so-called

“green” composites, preferably in place of practical engineering plastics. Press forming and injection molding were

used for fabrication of the composite. The result showed that the composite by press forming was 36.2 MPa in tensile

strength and 5.91 GPa in Young’s modulus. The composite was also compared with the composite fabricated by

injection molding. The latter indicated about a half in both strength and modulus, because bamboo fibers were damaged

during fabrication by injection molding and largely decreased in length.
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Fig.1. Appearance of chopped bamboo fibers
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Fig. 2. Appearance of the fabricated bamboo/ biodegradable
resin composite by press forming.
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Fig. 3. Shape and dimension of tensile specimens
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Table 1. Tensile properties of fabricated composite specimens

Press Injection Injection
forming | (2-times) |(3-times or more)
Tensile Strength
(MPa) 36.2 16.3 16.2
Ultimate Strain
(%) 0.65 0.58 0.79
Young’s
modulus(GPa) 5.91 3.10 3.02
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Fig. 4. Stress—strain diagrams of bamboo / biodegradable
resin composites
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(b) By injection molding (2-times)
Fig. 5. Optical microphotographs of bamboo/ biodegradable

resin composites

Table 2. Average and coefficient of variation in bamboo
fiber length of the composite specimens

Coefficient of
Average (mm)|  yariation
Press forming 3.97 0.551
Injection molding 0.980 0.235
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Fig. 6. Fiber length distribution of bamboo fibers in the
composite specimens
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Fig. 7. Orientation distribution in absolute value of
bamboo fibers in the composite specimens.
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Table 3. Statistical properties of bamboo fiber diameter and strength at GL. = 10mm.

Average | Coefficient | Average | Coefficient Weibull Weibull scale -
Ejrr:t?elzer diameter | of variation | strength | of variation shape parameter C()Xo)l:frlgllggggf
(mm) in diameter | (MPa) | instrength | parameter (MPa)
52 0.140 0.259 368 0.436 2.74 413 —0.606
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