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ABSTRAK 

 

 

Pengaruh tekanan Vakum dan Jumlah pola terhadap cacat coran 

dengan metode Lost-resin casting untuk Manufaktur Propeller Kapal 

Cepat Tanpa Awak 

 
Propeller merupakan komponen penting pada sistem propulsi kapal cepat 

tanpa awak (Unmanned Surface Vehicle/USV) yang menuntut kualitas pengecoran 

tinggi dan minim cacat. Metode Investment casting (lost resin casting) dipilih karena 

mampu menghasilkan bentuk kompleks dengan ketelitian dimensi yang baik, namun 

masih berpotensi menimbulkan cacat coran seperti porositas dan penyusutan. 

Penelitian ini bertujuan untuk menganalisis pengaruh variasi tekanan vakum dan 

jumlah pola terhadap cacat coran pada proses investment casting propeller berbahan 

Aluminium 6061. Variasi tekanan vakum yang digunakan adalah 0,4 bar, 0,6 bar, dan 

0,8 bar dengan jumlah pola 1, 2, dan 3 dalam satu rangkaian. Pola dibuat 

menggunakan teknologi 3D printing SLA berbahan resin. Evaluasi kualitas coran 

dilakukan melalui pengujian penyusutan, pengujian density, pengujian kekasaran 

permukaan dan pengujian Non-Destructive Test (NDT) metode visual dan dye 

penetrant. Hasil penelitian menunjukan pada tekanan vakum 0,4 bar masih adanya 

cacat porositas rongga gas dan nilai densitas yang rendah pada pola 1, pola 2, pola3. 

Seiring bertambahnya tekanan vakum menjadi 0,8 bar pada pola 3 cacat berkurang, 

nilai densitas naik menjadi 2,42 gr/𝑐𝑚3. Dengan demikian, parameter tekanan vakum 

dan jumlah pola berpengaruh terhadap cacat coran. 

Kata kunci: Lost Resin Casting, propeller USV, Tekanan vakum. 
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ABSTRACT 

 

 
The Effect of Vacuum Pressure and Number of Patterns on Casting Defects Using 

the Lost-Resin Casting Method for Manufacturing Unmanned Fast Ship 

Propellers 

 

Propeller is an important component in the propulsion system of unmanned 

fast ships (Unmanned Surface Vehicle/USV) which demands high casting quality and 

minimizes defects. The Investment casting method (lost resin casting) was chosen 

because it is able to produce complex shapes with good dimensional accuracy, but 

still has the potential to cause casting defects such as porosity and shrinkage. This 

study aims to analyze the effect of variations in vacuum pressure and the number of 

patterns on casting defects in the investment casting process of propellers made of 

Aluminum 6061. The vacuum pressure variations used were 0.4 bar, 0.6 bar, and 0.8 

bar with the number of patterns 1, 2, and 3 in one series. The patterns were made 

using SLA 3D printing technology made of resin. Evaluation of the quality of the 

castings was carried out through shrinkage testing, density testing, surface roughness 

testing and Non-Destructive Test (NDT) visual and dye penetrant methods. The results 

of the study showed that at a vacuum pressure of 0.4 bar, gas cavity porosity defects 

and low density values still existed in pattern 1, pattern 2, and pattern 3. As the 

vacuum pressure increased to 0.8 bar in pattern 3, the defects decreased, and the 

density value increased to 2.42 gr/cm3. Thus, the vacuum pressure parameters and 

the number of patterns influenced casting defects. 

Keywords: Lost Resin Casting, USV propeller, Vacuum pressure. 
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