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ANALISIS PENGGUNAAN SPECIAL TOOL PADA PROSES MILLING
BRAKE DRUM TERHADAP KUALITAS SERTA DAMPAKNYA PADA
EFISIENSI PROSES

Dede Yayat Hidayat

ABSTRAK

Penggunaan tools yang berbeda secara berurutan pada proses milling brake drum di PT
Bakrie Autoparts meningkatkan frekuensi tool change, yang berdampak pada tingginya
waktu non-produktif (idle time) dan biaya permesinan. Penelitian ini bertujuan untuk
menguji kelayakan penggunaan special tool (yang mengintegrasikan fungsi drilling

@11mm, spot face @24 mm, dan chamfering 45°) dari sisi kualitas dimensi produk

brake drum, serta mengevaluasi dampaknya terhadap efisiensi operasional dan
ekonomis. Penelitian kuantitatif ini menggunakan desain eksperimen komparatif
before-after dengan sampel masing-masing 30 pengamatan (before menggunakan 3
tool terpisah dan after menggunakan 1 special tool). Uji statistik beda dilakukan
menggunakan uji Wilcoxon signed-rank pada tingkat signifikansi 5%, serta uji eksak
Fisher untuk evaluasi in-spec rate. Hasil pengujian statistik menunjukkan tidak
terdapat perbedaan kualitas dimensi yang signifikan antara kedua metode (p-value
>(.05), dengan in-spec rate mengalami peningkatan deskriptif dari 96,67% (29/30 OK)
menjadi 100% (30/30 OK). Penggunaan special tool berhasil mengeliminasi waktu tool
change sebesar 30 detik per siklus, sehingga menurunkan cycle time sebesar 18,52%
(dari 162 detik menjadi 132 detik) dan meningkatkan produktivitas sebesar 22,73%
(dari 22,22 pcs/jam menjadi 27,27 pcs/jam). Dari sisi ekonomis, machine cost per part
turun 18,52% (dari Rp3.740 menjadi Rp3.047) dan tooling cost per part turun 64,39%
(dari Rp8.270 menjadi Rp2.945), sehingga menghasilkan total penghematan biaya
permesinan sebesar 50,11% (dari Rp12.010 menjadi Rp5.992 per part). Dengan

demikian, penerapan special tool terbukti layak karena mampu mempertahankan

Vi



kualitas dimensi produk sesuai standar sekaligus meningkatkan efisiensi operasional

dan ekonomis secara signifikan.

Kata Kunci: Special Tool, Milling Brake Drum, Kualitas Dimensi, Cycle Time, Tool

Change, Produktivitas, Biaya Permesinan.
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ANALYSIS OF SPECIAL TOOL IMPLEMENTATION IN THE
BRAKE DRUM MILLING PROCESS REGARDING PRODUCT
QUALITY AND ITS IMPACT ON PROCESS
EFFICIENCY

Dede Yayat Hidayat

ABSTRAK

The sequential use of multiple cutting tools in the brake drum milling process at PT
Bakrie Autoparts increases tool change frequency, leading to high non-productive time
(idle time) and elevated machining costs. This study aims to evaluate the feasibility of

applying a special tool (which integrates @11mm drilling, @24mm spot facing, and 45°

chamfering functions) in terms of product dimensional quality, as well as its impact on
operational and economic efficiency. This quantitative research adopts a before-after
comparative experimental design with 30 sample observations for each condition
(before using 3 separate tools and after using 1 special tool). Statistical hypothesis
testing was conducted using the Wilcoxon signed-rank test at a 5% significance level,
along with Fisher's exact test to evaluate the in-spec rate. The methods (p-value >0.05)
statistical results indicated no significant difference in dimensional quality between the
two methods (while the in-spec rate showed a descriptive improvement from 96.67%
(29/30 OK) to 100% (30/30 OK). The implementation of the special tool successfully
eliminated 30 seconds of tool change time per cycle, reducing cycle time by 18.52%
(from 162 seconds to 132 seconds) and increasing productivity by 22.73% (from 22.22
pcs/hour to 27.27 pcs/hour). Economically, the machine cost per part decreased by
18.52% (from IDR 3,740 to IDR 3,047) and the tooling cost per part decreased by
64.39% (from IDR 8,270 to IDR 2,945), achieving a total machining cost savings of
50.11% (from IDR 12,010 to IDR 5,992 per part). In conclusion, the application of the
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special tool is proven feasible as it maintains product dimensional quality according
to standards while significantly enhancing operational and economic efficiency.

Keywords: Special Tool, Brake Drum Milling, Dimensional Quality, Cycle Time, Tool
Change, Productivity, Machining Cost.
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