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ABSTRAK

PENGUJIAN KUALITAS FILAMEN PADA RANCANG
BANGUN MESIN PULTRUSION PEMBUAT FILAMEN 3D
PRINTING

Wantri Kasma Wita
Xv + 49 Halaman + 19 Gambar + 5 Tabel + 5 Lampiran

Teknologi 3D printing memungkinkan pembuatan objek 3D dari desain 3D CAD
dengan menggunakan berbagai jenis bahan termoplastik, seperti PLA, ABS,
PET/PETG, TPU, PP, dan Nilon. Dari bahan-bahan tersebut, PET merupakan
pilihan yang ideal untuk aplikasi 3D printing karena kelebihannya, yaitu jernih
dan kuat. Proses pembuatan objek 3D melibatkan penggunaan filamen yang dapat
dihasilkan melalui metode ekstrusi atau pultrusi. Meskipun metode pultrusi
dengan pengaturan berupa Arduino Uno menunjukkan potensi, tetapi kualitas
filamen yang dihasilakan masih perlu dilakukan penelitian. Pada penelitian ini
proses pembutan filamen melibatkan parameter proses yaitu dengan suhu 140°C,
145°C, 150°C, dan kecepatan motor 75 rpm, 80 rpm, 85 rpm dan 90 rpm.
Berdasarkan hasil penelitian, didapat diameter filamen paling kecil yaitu pada
suhu 150°C dan kecepatan motor 90 rpm. Sebaliknya, diameter filamen terbesar
ada pada suhu 140°C dan kecepatan motor 75 rpm dengan diameter nozzle 1.75
mm. Filamen dengan kualitas terbaik dicapai menggunakan diameter nozzle 1.6
mm, menghasilkan diameter filamen rata-rata 1.75 mm. Melalui analisis metode
regresi non-linear, disimpulkan bahwa setiap parameter-proses memiliki pengaruh
secara simultan terhadap diameter filamen. Hasil penelitian ini memberikan
wawasan tentang optimisasi parameter-proses dalam metode pultrusi untuk
menghasilkan filamen berkualitas dalam teknologi 3D printing.

Kata Kunci: Cetak 3D, Filamen PET, Pultrusi, Regresi Non-Linear



ABSTRACT

TESTING THE QUALITY OF FILAMENT IN THE DESIGN
OF 3D PRINTING FILAMENT PULTRUSION MACHINE

Wantri Kasma Wita
XV + 49 Page + 19 Figures + 5 Table + 5 Attachments

3D printing technology enables the creation of 3D objects from 3D CAD designs
using various types of thermoplastic materials, such as PLA, ABS, PET/-G,
TPU, PP, and Nylon. Among these materials, PET stands out as an ideal choice
for 3D printing applications due to its advantages, namely clarity and strength.
The process of producing 3D objects involves the use of filaments that can be
generated through either extrusion or pultrusion methods. While the pultrusion
method with Arduino Uno control settings shows promise, further research is
required to enhance the quality of the produced filaments. In this study, the
filament production process involves process parameters, including temperatures
of 140°C, 145°C, 150°C, and motor speeds of 75 rpm, 80 rpm, 85 rpm, and 90
rpm. Based on the research findings, the smallest filament diameter was
observed at a temperature of 150°C and a motor speed of 90 rpm. Conversely,
the largest filament diameter was found at a temperature of 140°C and a motor
speed of 75 rpm with a nozzle diameter of 1.75 mm. The highest filament quality
was achieved using a nozzle diameter of 1.6 mm, resulting in an average
filament diameter of 1.75 mm. Through non-linear regression analysis, it can be
concluded that each process parameter has a simultaneous impact on the
filament diameter. The results of this study provide insights into optimizing
process parameters in the pultrusion method to produce high-quality filaments in
3D printing technology.

Keywords: 3D Printing, PET Filament, Pultrusion, Regression Non-Linear
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