ABSTRAK

Proses pemesinan CNC furning tidak hanya dituntut menghasilkan kualitas
permukaan yang baik, tetapi juga mampu menekan konsumsi daya listrik agar
proses menjadi lebih efisien. Penelitian ini bertujuan untuk menganalisis pengaruh
parameter cutting speed, feed rate, dan nose radius insert terhadap kekasaran
permukaan (surface roughness) dan power consumption, menganalisis interaksi
antarparameter, serta menentukan kombinasi parameter pemotongan yang optimum
pada proses finishing baja S45C untuk komponen bushing flange. Penelitian
menggunakan metode Response Surface Methodology (RSM) dengan rancangan
Box-Behnken Design (BBD) tiga faktor dan tiga level. Parameter faktor yang
digunakan meliputi cutting speed, feed rate, dan nose radius insert, sedangkan
variabel respon adalah kekasaran permukaan dan power consumption.

Hasil penelitian menunjukkan bahwa ketiga parameter berpengaruh
terhadap kekasaran permukaan dan power consumption. Faktor yang paling
dominan terhadap kekasaran permukaan adalah nose radius insert, sedangkan
terhadap power consumption adalah cutting speed. Hasil optimasi multi-respon
menghasilkan kombinasi parameter optimum berupa cutting speed 130 m/min, feed
rate 0,02 mm/rev, dan nose radius insert 0,8021 mm, pada penerapan dilapangan
dapat menggunakan nose radius insert 0,8 mm sebagai ukuran komersial yang
paling mendekati, dengan prediksi kekasaran permukaan sebesar 0,88 pm dan
power consumption sebesar 912,2210 Watt, serta nilai composite desirability
sebesar 0,7184. Hasil tersebut menunjukkan bahwa metode RSM efektif dalam
menentukan parameter pemotongan optimum untuk menghasilkan kekasaran

permukaan sesuai spesifikasi bushing flange dengan konsumsi daya yang rendah.
Kata kunci: CNC turning, Response Surface Methodology (RSM), Box-Behnken

Design (BBD), kekasaran permukaan, power consumption, baja S45C, bushing
flange.
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ABSTRACT

CNC turning machining is required not only to produce good surface
quality but also to reduce electrical power consumption so that the machining
process becomes more efficient. This study aims to analyze the effects of cutting
speed, feed rate, and insert nose radius on surface roughness and power
consumption, examine the interactions among these machining parameters, and
determine the optimum combination of cutting parameters for the finishing process
of S45C steel used in bushing flange components. The study employed the Response
Surface Methodology (RSM) with a three-factor, three-level Box-Behnken Design
(BBD). The input factors consisted of cutting speed, feed rate, and insert nose
radius, while the response variables were surface roughness and power
consumption.

The results showed that all three machining parameters significantly
influenced both surface roughness and power consumption. The most dominant
factor affecting surface roughness was the insert nose radius, whereas cutting
speed was the most influential factor affecting power consumption. Multi-response
optimization yielded the optimum machining parameters of 130 m/min cutting
speed, 0.02 mm/rev feed rate, and a 0.8021 mm insert nose radius. For practical
industrial application, a 0.8 mm insert nose radius can be used as the closest
commercially available size. Under these optimum conditions, the predicted surface
roughness was 0.88 um, the predicted power consumption was 912.2210 W, and
the composite desirability value was 0.7184. These findings indicate that the
Response Surface Methodology (RSM) is an effective approach for determining
optimum machining parameters to achieve the surface roughness required for

bushing flange specifications while maintaining low power consumption.

Keywords: CNC turning, Response Surface Methodology (RSM), Box-Behnken
Design (BBD), surface roughness, power consumption, S45C steel, bushing flange.
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