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Abstract

The global use of plastic continues to grow because of plastic packaging, becoming the
largest contributor to environmental pollution. To solve this issue, we developed a three-

'.) dimensional (3D) printing packaging system with biopolymer for agricultural products to
Cheok for reduce plastic usage and solve the environmental pollution problem. To model the packaging
updates materials according to the shape of a matsutake mushroom, data were obtained using a
3D scanner and relevant software. Then, 3D modeling was conducted using Fusion 360™

ﬂ OPEN ACCESS software. A digital light processing 3D printer was used to make the output, and printing
DOI: https;//doi.org/10.12972/jame.20230002 speed was adjusted using chitubox® and used. Using biodegradable polylactic acid (PLA)
Received: September 12, 2023 resin and 3D scanners and printers, customized agricultural packaging materials were

successfully fabricated. The biodegradability of the packaging material was confirmed
through experimentation. This study is expected to reduce plastic usage and increase the
marketability of high-value agricultural products by enhancing their storage capabilities.

Revised: November 06, 2023

Accepted: November 21, 2023

Copyright: © 2023 Journal of Agricultural

Machinery Engineering

This s an Open Access artide Keywords: plastic pollution, agricultural packaging, polylactic acid, 3D printing,
AT clstributed under the terms of biodegradable

the Creative Commons Attribution Non-Commerdal

License (http: //creativecommons.org/licenses/by-

Nnc/40/)which permits unrestricted non-commerdial

use, distribution, and reproduction in any medium,

provided the original work is properly cited.

Journal of Agricultural Machinery Engineering 3(1) December 2023



Development of a Biopolymer-based 3D Printing Packaging Material for Agricultural Products

Introduction
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sto] tiRigato] 7hs stk S 7H 1 ik, deju; Zekag2 237t offd7] wiiol] mishAY 478k 2HY
oA Al FA = o] 2|%2Q B 2% BAIS WAYA7) 1, Bl = Aol A njH|ZetAE o2 HEHA A
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Materials and Methods
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Fig. 1. PLA samples buried in the ground.
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Fig. 2. Matsutake Mushroom Model.
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Fig. 3. Weight change of PLA samples with time.
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Table 1. Agricultural packaging modeling process.

Model name Modeling process Figure
cylindrical shape ~ Import the stl file modified in Fusion360 into Blender.
Combining Cylinder and Matsutake Models.
Create a space in the shape of a matsutake mushroom
using a Boolean function.

prism shape Change the packaging material to a prismatic shape.
Change support settings.
case type Combining a cuboid with a height of 10 mm with a

matsutake mushroom model.
Hollowed out with a thickness of Imm using the shell
function.

Fig. 5. Final modeling results and support. (A) Custom mushroom packaging final design, (B) Support
applied to the model.
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Table 2. 3D printing parameter settings.

Printing Conditions Set Value
Layer height 0.05 mm
Floor Layers 5
Irradiation time 20 sec
Floor irradiation time 40 sec
Delay time 0 sec

Table 3. Support value set at output.

Support Configuration Value
Depth of contact between the output and support 0.10 mm
Z-axis movement height 0.05 mm
Starting height of grid support 8 mm
Diameter of contact between the output and support 1mm
Minimum angle for automatic support generation 60°
Density of automatic support generation 10%

Fig. 6. Packaged Mushroom Modelapplied to the model.
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Conclusion
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