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ABSTRAIK

Penelitian ini bertujuan untuk menganalisis pengaruh variasi putaran spindel
terhadap tingkat kekasaran permukaan (surface roughness) aluminium 6063-T5
dalam proses milling. Aluminium 6063-T5 dipilih karena sifatnya yang ringan,
mudah dimachining, dan banyak digunakan dalam industri manufaktur, khususnya
pada komponen dengan kebutuhan konduktivitas termal yang baik dan estetika
permukaan yang tinggi. Proses milling dilakukan dengan menggunakan pahat end
mill karbida, variasi putaran spindel antara 6.000 hingga 16.000 RPM, dengan feed
rate dan depth of cut dijaga konstan. Pengukuran kekasaran permukaan dilakukan
menggunakan alat ukur surface roughness tester tipe Ra (Roughness Average).
Hasil penelitian menunjukkan bahwa peningkatan putaran spindel secara umum
menghasilkan penurunan nilai kekasaran permukaan hingga titik optimum tertentu.
Putaran spindel yang terlalu rendah menghasilkan permukaan kasar akibat gaya
potong yang besar dan getaran, sedangkan putaran yang terlalu tinggl dapat memicu
peningkatan suhu dan built-up edge pada pahat, yang juga memperburuk hasil akhur.
Dengan demikian, pemilihan parameter putaran spindel yang tepat sangat penting

untuk memperoleh kualitas permukaan yang optimal pada proses milling

aluminium 6063-15.

Kata kunci: Milling, Aluminium 6063-15, K ekasaran Permukaan, Putaran Spindel,

Surface Roughness.
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ABSTRACT

This study aims to analyze the effect of spindle speed variation on the surface
roughness of aluminium 6063-T5 during the milling process. Aluminium 6063-15
was chosen due to its lightweight properties, good machinability, and widespread
use in manufacturing industries, especially for components requiring good thermal
conductivity and high surface finish quality. The milling process was carried out
using a carbide end mill cutter, with spindle speeds ranging from 6,000 to 16,000
RPM, while the feed rate and depth of cut were kept constant. Surface roughness
was measured using a surface roughness tester with Ra (Roughness Average)
parameters. The results showed that increasing spindle speed generally leads to a
decrease in surface roughness up to a certain optimal point. Lower spindle speeds
resulted in rougher surfaces due to higher cutting forces and vibrations, while
excessively high spindle speeds caused thermal buildup and the formation of built-
up edges on the tool, which also negatively affected surface finish. Therefore,

selecting the appropriate spindle speed is essential to achieve optimal surface

quality in the milling process of aluminium 6063-15.

Keywords: Milling, Aluminium 6063-T5, Surface Roughness, Spindle Speed,
Machining.
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