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ABSTRAK 

 

 Teknologi 3D Printing dengan metode Fused Deposition Modeling (FDM) 

menjadi solusi inovatif dalam pembuatan soket prostetik kaki bawah lutut yang 

ringan, presisi, dan ekonomis. Penelitian ini bertujuan untuk mengoptimalkan 

parameter proses pencetakan, meliputi ketebalan dinding soket, jenis material 

(PLA, ABS, PP), serta diameter nozzle, terhadap lima parameter utama, yaitu waktu 

pencetakan, massa soket, specific strength, stress von mises dan safety of factor. 

Desain eksperimen menggunakan Metode Taguchi dengan orthogonal array L9 

(3³), menghasilkan sembilan kombinasi pengujian. Evaluasi dilakukan 

menggunakan signal to noise Ratio (S/N) dengan kriteria “smaller is better” dan 

“large is better” serta analysis of variance (ANOVA) untuk menentukan faktor 

paling berpengaruh, dan dilanjutkan dengan desirability function untuk 

menentukan kombinasi optimal. Hasil penelitian menunjukkan bahwa parameter 

yang paling optimal ketebalan 2 mm, material ABS dan diameter nozzle 0,8 mm, 

dengan nilai desirability tertinggi sebesar 0,753. Kombinasi ini menghasilkan 

waktu pencetakan yang efisien, massa soket yang ringan, serta nilai specific 

strength tertinggi, menandakan keseimbangan terbaik antara kekuatan dan berat 

total soket. Optimasi parameter 3D printing melalui metode taguchi terbukti efektif 

dalam meningkatkan efisiensi produksi, mengurangi konsumsi material, serta 

menghasilkan soket prostetik yang ringan, kuat, dan nyaman bagi pengguna. 

Kata Kunci: 3D Printing, Metode Taguchi, Soket Prostetik, Optimasi Parameter, 

Fused Deposition Modeling, Desirability. 
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ABSTRACT 

 

 3D Printing Technology using the Fused Deposition Modeling (FDM) 

method is an innovative solution for manufacturing lightweight, precise, and 

economical below-knee prosthetic sockets. This study aims to optimize the printing 

process parameters, including socket wall thickness, material type (PLA, ABS, PP) 

and nozzle diameter, against five main parameters, namely printing time, socket 

mass, specific strength, von Mises stress, and safety factor. The experimental design 

uses the Taguchi Method with OrthogonalArray L9 (3³), resulting in nine test 

combinations. Evaluation was performed using Signal to Noise Ratio (S/N) with the 

criteria “smaller is better” and “large is better” as well as Analysis of Variance 

(ANOVA) to determine the most influential factors, followed by Desirability 

Function to determine the optimal combination. The results showed that the most 

optimal parameters were a thickness of 2 mm, ABS material, and a nozzle diameter 

of 0.8 mm, with the highest desirability value of 0.753. This combination resulted 

in efficient printing time, a lightweight socket mass and the highest specific strength 

value, indicating the best balance between strength and total socket weight. 

Optimizing 3D printing parameters using the Taguchi method proved effective in 

improving production efficiency, reducing material consumption and producing 

lightweight, strong, and comfortable prosthetic sockets for users. 

Keywords: 3D Printing, Taguchi Method, Prosthetic Socket, Parameter 

Optimization, Fused Deposition Modeling, Desirability. 
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