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A Study on the Development of Bamboo/PLA
Bio-composites for 3D Printer Filament'
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ABSTRACT

In this study, the 3D printer filaments were manufactured by using the representative eco-friendly material,
bio-composite. Bio-composites were made by incorporating biodegradable polymer of poly lactic acid (PLA) as the ma-
trix and bamboo flour as the filler. The bamboos which were used in this experiment are Phyllostachys bambusoides,
Phyllostachys nigra var. henonis, and Phyllostachys pubescen grown in Damyang district in Korea, and the mixture ra-
tio between bamboo flour and PLA were set 10/90, 20/80, 30/70 by weight standard. Also, tensile strength of bam-
boo/PLA bio-composites manufactured with three kinds of bamboo were estimated and compared. In this result, the
highest estimated bio-composites was Phyllostachys bambusoides flour/PLA which mixture ratio was 10/90, that is, it
was the most suitable bamboo/PLA bio-composites for manufacturing 3D printer filament.
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2.1.2. Poly Lactic Acid (PLA)
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Fig. 1. Processing temperature of extruder.
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Table 1. Conditions of 3D Printer

A% - ole

Operation System

Nozzle Temperature 215T
Bed temperature 90T
velocity 60 ~ 80 mm/s
moving speed 60 mm/s
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PLA y hy hys nigra
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Fig 3. Tensile strength of BF/PLA Bio-composites.
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W: 3 mm, G: 9 mm, L: 12 mm, D: 25 mm,
L0: 63 mm, R: 6 mm, T: 3 mm

Fig. 2. Dimensions of tensile test specimen (ASTM
D638-08).
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Fig. 4. Tensile modulus of BF/PLA Bio-composites.
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(a) Strain-stress curve of Phyllostachys bambusoides
BF/PLA bio-composites.
8
7
6
=5
a
S a
a3
L
g2
1
0

5
Strain

(b) Strain-stress curve of Phyllostachys nigra var. henonis
BF/PLA bio-composites.
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(c) Strain-stress curve of Phyllostachys pubescen
BF/PLA bio-composites.

Fig. 5. Strain-stress curves of BF/PLA bio-composites.
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Fig. 6. BF/PLA filament by content of bamboo flour.
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Fig. 8. LV-SEM micrographs of the surfaces of
BF/PLA filaments by content of bamboo flour.
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Fig. 9. Output of 3D printer using filament manufac-
tured with Bamboo and PLA.
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