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ABSTRAK

ENHANCING HEAVY EQUIPMENT RELIABILITY USING DMAIC FRAMEWORK TO
IMPROVE MTBF AT PT XYZ

By :
Nico Febri Kurniawan
Assoc. Prof. Dr. Ir. Gembong Baskoro, M. Sc.
Dr. Ir. Maulahikmah Galinium, S.Kom, M.Sc.
SWISS GERMAN UNIVERSITY

Penelitian ini bertujuan meningkatkan keandalan (reliability) unit Small Bulldozer di PT XYZ
melalui peningkatan Mean Time Between Failures (MTBF). Data periode Juli—-Oktober 2025
menunjukkan nilai MTBF rata-rata sebesar 60,07 jam, masih di bawah target perusahaan
sebesar 100 jam, dengan total 88 kejadian breakdown. Metode penelitian menggunakan
DMAIC (Define, Measure, Analyze, Improve, Control), Fishbone Diagram untuk identifikasi
akar masalah, serta analisis SWOT yang dilengkapi dengan IFAS, EFAS, dan Strategic Factor
Analysis Summary (SFAS) untuk menentukan prioritas strategi perbaikan. Hasil penelitian
menunjukkan bahwa penyebab utama rendahnya MTBF berasal dari kompetensi mekanik,
metode pemeliharaan, penggunaan komponen non-original, dan faktor mesin. Analisis I[FAS
dan EFAS menempatkan perusahaan pada posisi Growth Strategy, sedangkan SFAS
menghasilkan tiga strategi prioritas yaitu peningkatan kompetensi mekanik, penguatan kerja
sama dengan distributor, dan penggunaan genuine parts. Hasil implementasi menunjukkan
peningkatan MTBF dari 60,07 jam menjadi 127,92 jam, serta penurunan downtime dari 250
jam/bulan menjadi 130 jam/bulan. Analisis ekonomi menunjukkan nilai Benefit Cost Ratio
(BCR) sebesar 10,85, yang menunjukkan bahwa program perbaikan layak diterapkan dan

memberikan manfaat operasional yang signifikan.

Kata kunci: Keandalan alat berat, MTBF, DMAIC, SWOT, alat berat.
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ABSTRACT

ENHANCING HEAVY EQUIPMENT RELIABILITY THROUGH A STRATEGIC
PARTNERSHIP: A DMAIC FRAMEWORK IMPLEMENTATION for IMPROVING
MTBEF at PT XYZ

By:
Nico Febri Kurniawan
Assoc. Prof. Dr. Ir. Gembong Baskoro, M. Sc.
Dr. Ir. Maulahikmah Galinium, S.Kom, M.Sc.
SWISS GERMAN UNIVERSITY

This study aims to improve the performance (reliability) of the Small Bulldozer unit at PT XYZ
by increasing the Mean Time Between Failures (MTBF). Data from July—October 2025 shows
an average MTBF value of 60.07 hours, still below the company's target of 100 hours, with a
total of 88 breakdown events. The research method uses DMAIC (Define, Measure, Analyze,
Improve, Control), Fishbone Diagram to identify the root cause, and SWOT analysis
supplemented by IFAS, EFAS, and Strategic Factor Analysis Summary (SFAS) to determine
priority improvement strategies. The results show that the main causes of low MTBF come
from mechanical competence, maintenance methods, the use of non-genuine components, and
machine factors. The IFAS and EFAS analysis placed the company in the Growth Strategy
position, while SFAS resulted in three strategic priorities: improving mechanical competence,
strengthening cooperation with distributors, and using genuine spare parts. The implementation
results showed an increase in MTBF from 60.07 hours to 127.92 hours, as well as a decrease
in downtime from 250 hours/month to 130 hours/month. The economic analysis showed a
Benefit Cost Ratio (BCR) of 10.85, indicating that the improvement program is feasible and

provides significant operational benefits.

Keywords: Heavy equipment reliability, MTBF, DMAIC, SWOT, heavy equipment.
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