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ABSTRAK

Dalam industri manufaktur presisi, cacat dimensi berupa oversize pada
lubang komponen housing Aluminium A6061 sering kali mengakibatkan produk
dikategorikan sebagai reject atau scrap, yang berdampak pada kerugian material
dan peningkatan biaya produksi. Penelitian ini bertujuan untuk menganalisis dan
membandingkan tiga metode repair (perbaikan), yaitu metode Welding Repair
(Pengelasan TIG), Epoxy Repair (Pengisian Epoxy Komposit), dan Bushing
Repair (Press-Fit Bushing), guna menentukan metode yang paling efisien dan
optimal untuk mengembalikan akurasi dimensi serta kualitas permukaan
komponen. Metodologi eksperimental dilakukan dengan menguji karakteristik
kekuatan mekanis, kualitas permukaan hasil finishing boring, lead time proses
perbaikan, serta estimasi biaya produksi dari masing-masing metode. Hasil
penelitian menunjukkan bahwa metode Bushing Repair memberikan kepresisian
dimensi terbaik dan kestabilan permukaan tertinggi saat finishing boring, serta
waktu pengerjaan yang konsisten. Metode Welding Repair menghasilkan kekuatan
ikatan yang tinggi namun berpotensi menimbulkan distorsi termal (heat input)
pada Aluminium A6061, sedangkan metode Epoxy Repair memiliki lead time
perbaikan yang fleksibel namun terbatas pada kekuatan beban mekanis tinggi.
Berdasarkan analisis efisiensi biaya, waktu, dan kualitas mekanis, metode Bushing
Repair direckomendasikan sebagai solusi teroptimal untuk perbaikan cacat oversize
pada komponen Aluminium A6061.

Kata Kunci: Aluminium A6061, Oversize Repair, Welding Repair, Epoxy Repai;
Press-Fit Bushing, Finishing Boring.
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ABSTRACT

In precision manufacturing, dimensional defects such as oversize bore in
Aluminium A6061 housing components ofien lead to product rejection or scrap,
causing material losses and increased production costs. This study aims to
analyze and compare three repair methods: Welding Repair (TIG Welding), Epoxy
Repair (Composite Epoxy Filling), and Bushing Repair (Press-Fit Bushing), to
determine the most efficient and optimal method for restoring dimensional
accuracy and surface quality. An experimental methodology was conducted to
evaluate the mechanical characteristics, surface roughness afier finishing boring.
repair process lead time, and production cost estimation for each method. The
results demonstrate that the Bushing Repair method offers the highest
dimensional precision and swface stability during finishing boring, along with
consistent process lead time. The Welding Repair method achieves high bond
strength but introduces potential thermal distortion due to high heat input on
Aluminium A6061, whereas the Epoxy Repair method exhibits flexible lead times
but is limited under high mechanical load conditions. Based on a comprehensive
evaluation of cost efficiency, lead time, and mechanical quality, the Bushing
Repair method is recommended as the optimal solution for repairing oversize
defects in Aluminium A6061 components.

Keywords: Aluminium A6061, Oversize Repair, Welding Repair, Epoxy Repair;
Press-Fit Bushing, Finishing Boring.
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