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Development of Eco-Friendly Filament for 3D Printing using
Organic Soybean Hulls

Dong-Hyuk Choi*, Hui-Yun Hwang**'

ABSTRACT: This paper explores developing sustainable 3D printing filaments using organic soybean hulls mixed with
polylactic acid (PLA). The study experiments with various particle sizes and mixing ratios, examining the physical and
mechanical properties of the resulting filaments. Results show that smaller soybean hull particles and specific mixing
ratios enhance the filament's quality while maintaining PLA's characteristics. This research signifies a step towards
environmentally friendly 3D printing materials, offering a viable alternative to conventional filaments and addressing
ecological concerns in the industry.
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Table 1. Fabrication parameters of organic soybean hull - PLA
composite filaments

Parameter Value
Mixing ratio (wt%) 1,3, 10
Number of mixing repetitions 1,2,3
Extrusion speed (mm?®/min) 10, 15, 20
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Fig. 1. Organic soybean hull - PLA composite filament accord-
ing to the number of mixing repetitions (Top: 1 time,
middle: 2 times, bottom: 3 times)

Fig. 2. Organic soybean hull - PLA composite filament accord-
ing to the mixing ratios (Top: 10 wt%, middle: 3 wt%,
bottom: 1 wt%)
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Fig. 3. Organic soybean hull - PLA composite filament accord-
ing to the extrusion speed (Top: 10 rpm, middle: 15 rpm,
bottom: 20 rpm)

Fig. 4. Organic soybean hull — PLA composite filament accord-
ing to the powder size (Top: fine powder, bottom: coarse
powder)
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Fig. 5. DSC test results of PLA and organic soybean hull - PLA
composite filament
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Fig. 6. Tensile test results of PLA and organic soybean hull — PLA
composite filament

Table 2. Mechanical properties of PLA and organic soybean hull-
PLA composite filaments

Parameter PLA | Koot flamen
Tensile modulus (GPa) | 3.65+0.21 3.51+£0.33
Tensile strength (MPa) 41.5+2.85 43.1+£3.12

Elongation (%) 4.93+0.85 4.9840.71
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Fig. 7. 3D printed part using organic soybean hull - PLA com-
posite filament
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