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Development of plant fiber sandwich parts contributing to plastic-free
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Abstract: A two-dimensional particle-reinforced polymer composites was fabricated using polylactic acid (PLA)

as the matrix, and it was found to exhibit excellent mechanical properties such as a flexural strength of 246 MPa

and a flexural modulus of 46 GPa. We fabricated a sandwich material that a core layer is plant fiber material and

outer layers are two-dimensional particle-reinforced PLA composites. It was clarified that the bending strength

of the sandwich material was 143 MPa, which is more than 10 times that of paper. It was also shown that two-

dimensional particle-reinforced PLA composites could be three-dimensionally formed into box-shaped parts.
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Fig.1 Fabrication procedure of the composites.
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Fig.2 Laminate structure of sandwich composites.
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Fig.3. Three-dimensional papermaking method.
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Fig.4. Part dimension.
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Fig.5(a)(b). SEM image of the PLA composites.
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Fig.6. Flexural stress — strain curve of PLA composite.
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Fig.7(a)(b). Photo of cross section of sandwich material.
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Fig.8. Flexural stress — strain curve of sandwich material.
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Fig.9. Photo of three-dimensional PLA composite part.
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