ABSTRAK

Proses pembubutan merupakan salah satu proses pemesinan yang dipengaruhi oleh
berbagai parameter, di antaranya metode pendinginan dan feed rate. Pemilihan parameter
pemotongan yang tepat berperan penting dalam mengendalikan temperatur pahat potong
serta menghasilkan kualitas geometrik benda kerja yang baik, khususnya kebulatan
(roundness). Penelitian ini bertujuan untuk menganalisis pengaruh metode pendinginan dan
feed rate terhadap temperatur pahat potong dan kebulatan benda kerja, serta mengetahui
kontribusi masing-masing faktor pada proses pembubutan Aluminium 6061. Penelitian ini
menggunakan metode ecksperimen dengan desain faktorial dua faktor, yaitu metode
pendinginan yang terdiri atas Dry Cutting, Minimum Quantity Lubrication (MQL), dan
Flood Cooling, serta variasi feed rate sebesar 0,15 mm/rev, 0,20 mm/rev, dan 0,25 mm/rev.
Setiap kombinasi perlakuan dilakukan sebanyak tiga kali pengulangan sehingga diperoleh
27 data pengamatan. Temperatur pahat potong diukur menggunakan thermometer infrared,
sedangkan kebulatan benda kerja diukur menggunakan dial indicator. Data dianalisis
menggunakan analisis deskriptif, uji normalitas, uji homogenitas, analisis varians (ANOVA),
serta analisis kontribusi faktor menggunakan perangkat lunak Minitab. Hasil penelitian
menunjukkan bahwa metode pendinginan dan feed rate berpengaruh signifikan terhadap
temperatur pahat potong dan kebulatan benda kerja (p-value < 0,05). Metode Flood Cooling
menghasilkan temperatur pahat potong paling rendah dan kebulatan benda kerja terbaik,
sedangkan Dry Cutting menghasilkan temperatur tertinggi dan penyimpangan kebulatan
terbesar. Peningkatan feed rate menyebabkan temperatur pahat potong meningkat dan
kualitas kebulatan cenderung menurun akibat meningkatnya gaya pemotongan dan gesekan
pada zona pemotongan. Analisis kontribusi faktor menunjukkan bahwa metode pendinginan
merupakan faktor yang paling dominan memengaruhi temperatur pahat potong maupun
kebulatan benda kerja dibandingkan feed rate. Dengan demikian, pemilihan metode
pendinginan yang tepat berperan penting dalam meningkatkan kualitas hasil pembubutan

Aluminium 6061.
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ABSTRACT

The turning process is one of the machining processes that is influenced by various
parameters, including cooling methods and feed rates. The selection of appropriate cutting
parameters plays an important role in controlling the cutting tool temperature and producing
good geometric quality of the workpiece, especially roundness (roundness). This study aims
to analyze the effect of cooling methods and feed rates on cutting tool temperature and
workpiece roundness, and to determine the contribution of each factor to the turning process
of Aluminum 6061. This study uses an experimental method with a two-factor factorial
design, namely the printing method consisting of Dry Cutting, Minimum Quantity
Lubrication (MQL), and Flood Cooling, and variations in feed rates of 0.15 mm/rev, 0.20
mm/rev, and 0.25 mm/rev. Each treatment combination was repeated three times to obtain
27 observation data. The tool temperature was measured using an infrared thermometer,
while the roundness of the workpiece was measured using a dial indicator. Data were
analyzed using descriptive analysis, normality test, homogeneity test, analysis of variance
(ANOVA), and factor contribution analysis using Minitab software. The results showed that
the cooling method and feed rate significantly influenced the cutting tool temperature and
workpiece roundness (p-value <0.05). The Flood Cooling method produced the lowest
cutting tool temperature and the best workpiece roundness, while Dry Cutting produced the
highest temperature and the largest roundness deviation. Increasing the feed rate caused the
cutting temperature to increase and the roundness quality tended to decrease due to
increasing cutting forces and damage to the cutting zone. The analysis of factor contributions
showed that the cooling method was the most dominant factor affecting the cutting
temperature and workpiece roundness compared to the feed rate. Thus, choosing the right
cooling method plays an important role in improving the quality of Aluminum 6061 turning

results.
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