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ABSTRAK

Perkembangan teknologi manufaktur mendorong penggunaan proses
injection molding sebagai metode utama dalam produksi massal komponen plastik
presisi tinggi. Salah satu tantangan dalam proses ini adalah pengendalian
parameter temperatur yang sangat memengaruhi kualitas dan efisiensi produksi.
Seiring dengan kemajuan teknologi, pendekatan Computer-Aided Engineering
(CAE) seperti Autodesk Moldflow banyak digunakan untuk mensimulasikan
proses injection molding secara virtual sebelum produksi nyata dilakukan.
Penelitian ini bertujuan untuk mengetahui parameter proses yang paling optimal
pada produk buckle berbahan Polypropylene (PP), serta menganalisis laju
perpindahan panas secara konduksi internal sebelum proses pendinginan
berlangsung. Metode yang digunakan berupa observasi terhadap hasil simulasi
Autodesk Moldflow dengan indikator fill time dan quality prediction, serta studi
literatur terkait perhitungan laju perpindahan panas menggunakan hukum Fourier.
Simulasi dilakukan dengan memvariasikan temperatur melt (200°C, 215°C, dan
230°C) dan temperatur mold (40°C, 45°C, 50°C, 55°C, dan 60°C). Hasil
menunjukkan bahwa kombinasi temperatur melt 230°C dan mold 40°C
menghasilkan performa terbaik, ditunjukkan oleh skor gabungan indikator
tertinggi sebesar 99,09%, dengan nilai fill time sebesar 0,4284 detik dan quality
prediction sebesar 91,5%. Perhitungan laju perpindahan panas dilakukan
berdasarkan data geometri produk dan hasil simulasi temperature at flow front,
diperoleh nilai konstan sebesar 0,1568 W pada seluruh variasi temperatur mold,
yang menunjukkan bahwa temperatur mold tidak memberikan pengaruh signifikan
terhadap perpindahan panas internal selama tahap pengisian. Penelitian ini
memberikan kontribusi terhadap optimalisasi temperatur proses injection molding
dalam meningkatkan efisiensi dan kualitas produksi.

Kata Kunci : [jection Molding, Computer-Aided Engineering (CAE), Autodesk
Moldflow, perpindahan panas, Polypropylene, Buckle

viii



ABSTRACT

The advancement of manufacturing technology has driven the use of
injection molding as a primary method for mass-producing high-precision plastic
components. One of the main challenges in this process is the control of
temperature parameters, which greatly affects product quality and production
efficiency. With technological progress, Computer-Aided Engineering (CAE)
approaches such as Autodesk Moldflow are widely used to simulate the injection
molding process virtually before actual production. This study aims to determine
the most optimal process parameters for a buckle product made of Polypropylene
(PP), and to analyze the rate of internal heat transfer by conduction before the
cooling stage occurs. The research method includes observations of Autodesk
Moldflow simulation results with fill time and quality prediction indicators, as
well as literature studies related to the calculation of heat transfer rates using
Fourier's law. Simulations were conducted by varying the melt temperature
(200°C, 215°C, and 230°C) and mold temperature (40°C, 45°C, 50°C, 55°C, and
60°C). The results show that the combination of 230°C melt temperature and
40°C mold temperature produced the best performance, indicated by the highest
combined score of 99.09%, with a fill time of 0.4284 seconds and a quality
prediction of 91.5%. The heat transfer rate was calculated based on product
geometry data and the temperature at flow front simulation results, yielding a
constant value of 0.1568 W across all mold temperature variations. This indicates
that mold temperature does not significantly affect internal heat transfer during
the filling stage. This research contributes to optimizing process temperature
parameters in injection molding to improve production efficiency and product

quality.

Keywords : [jection Molding, Computer-Aided Engineering (CAE), Autodesk
Moldflow, heat transfer, Polypropylene, Buckle
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