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ABSTRAKSI 

 

Kualitas permukaan hasil proses CNC milling merupakan salah satu faktor 

yang memengaruhi keberhasilan pelapisan anodizing pada material Aluminium 

6061. Penelitian ini bertujuan untuk Menyelidiki nilai kekasaran permukaan 

material seri Aluminium 6061 sebelum proses (bahan baku), setelah proses 

pemesinan CNC Milling dan setalah proses anodizing. Metode penelitian yang 

digunakan adalah eksperimen dengan melakukan proses machining CNC milling, 

dilanjutkan proses anodizing, kemudian pengujian kekasaran permukaan 

menggunakan surface roughness tester pada tiga titik pengukuran setiap spesimen 

dan dihitung nilai rata-ratanya berdasarkan parameter Ra, Rq, dan Rz. Hasil 

pengujian menunjukkan bahwa raw material memiliki nilai kekasaran rata-rata 

sebesar Ra 0,692 µm, Rq 0,920 µm, dan Rz 5,066 µm. Setelah proses machining, 

pahat endmill 4 flute menghasilkan kekasaran yang lebih rendah (Ra 0,460 µm; Rq 

0,572 µm; Rz 2,978 µm) dibandingkan pahat endmill 2 flute (Ra 1,150 µm; Rq 

1,406 µm; Rz 6,382 µm). Setelah proses anodizing, pahat endmill 4 flute tetap 

menghasilkan kekasaran permukaan yang lebih rendah, yaitu Ra 0,521 µm, Rq 

0,668 µm, dan Rz 3,728 µm, dibandingkan pahat endmill 2 flute dengan nilai Ra 

0,543 µm, Rq 0,720 µm, dan Rz 4,340 µm. Dengan demikian, penggunaan pahat 

endmill 4 flute lebih efektif dalam menghasilkan kualitas permukaan Aluminium 

6061 yang lebih baik sebelum dan sesudah proses anodizing. Namun, pahat 4 flute 

memerlukan pemeriksaan berkala untuk mencegah penyumbatan geram (chip 

clogging) akibat ruang evakuasi geram yang lebih sempit. 

 

Kata Kunci: Aluminium 6061, CNC Milling, Endmill 2 Flute, Endmill 4 Flute, 

Anodizing, Kekasaran Permukaan. 
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ABSTRACT 

 

The surface quality resulting from the CNC milling process is a key factor 

influencing the success of anodizing on 6061 aluminum. This study aims to 

investigate the surface roughness values of 6061 aluminum in its raw state, after 

CNC milling, and after anodizing. An experimental method was employed, 

involving CNC milling followed by anodizing; surface roughness was then 

measured at three points on each specimen, and average values were calculated 

based on Ra, Rq, and Rz parameters. Test results indicate that the raw material had 

average roughness values of Ra 0.692 µm, Rq 0.920 µm, and Rz 5.066 µm. After 

machining, the 4-flute end mill produced lower roughness values (Ra 0.460 µm; Rq 

0.572 µm; Rz 2.978 µm) compared to the 2-flute end mill (Ra 1.150 µm; Rq 1.406 

µm; Rz 6.382 µm). Following the anodizing process, the 4-flute end mill continued 

to yield lower surface roughness values (Ra 0.521 µm, Rq 0.668 µm, and Rz 3.728 

µm) compared to the 2-flute end mill (Ra 0.543 µm, Rq 0.720 µm, and Rz 4.340 

µm). Thus, the 4-flute end mill is more effective at producing superior surface 

quality on 6061 aluminum, both before and after anodizing. However, the 4-flute 

tool requires periodic inspection to prevent chip clogging caused by the narrower 

chip evacuation space.  

Keywords: Aluminum 6061, CNC Milling, 2-Flute End Mill, 4-Flute End Mill, 

Anodizing, Surface Roughness. 
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