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ABSTRAK

PT XYZ merupakan perusahaan yang bergerak di bidang manufaktur keramik
dengan mengandalkan mesin Hydraulic press automatic sebagai komponen utama
dalam proses produksi. Seringnya terjadi kerusakan pada komponen mesin tersebut
berdampak pada munculnya downtime yang berpotensi mengganggu
kesinambungan proses produksi secara keseluruhan. Penelitian ini dirancang untuk
mengidentifikasi komponen yang berstatus kritis serta merumuskan jadwal
preventive maintenance yang tepat guna dalam menekan downtime mesin
Hydraulic press automatic seminimal mungkin. Pendekatan yang diterapkan dalam
penelitian ini mencakup dua metode utama, yaitu Failure Mode and Effect Analysis
(FMEA) dan Age Replacement. FMEA dimanfaatkan untuk menetapkan komponen
kritis berdasarkan nilai Risk Priority Number (RPN) yang dihasilkan dari penilaian
tingkat keparahan, frekuensi kejadian, dan kemampuan deteksi kegagalan,
sementara metode Age Replacement digunakan untuk menghitung interval
penggantian komponen yang paling optimal. Hasil pengolahan data menggunakan
metode FMEA menunjukkan bahwa komponen Bearing Pulley memperoleh nilai
RPN tertinggi sebesar 294, diikuti oleh Timing Belt Fillerbox dengan nilai 210,
keduanya melampaui nilai RPN crifical sebesar 174, sehingga ditetapkan sebagai
komponen yang perlu mendapat prioritas pemeliharaan. Analisis lebih lanjut
dilakukan melalui perhitungan Time to Failure (TTF) dan Time to Repair (TTR),
pengujian kesesuaian pola distribusi menggunakan distribusi Weibull, serta
kalkulasi Mean Time to Failure (MTTF) dan Mean Time to Repair (MTTR) sebagai
landasan dalam penentuan interval penggantian. Dari hasil penerapan metode Age
Replacement, diperoleh interval penggantian optimal untuk komponen Bearing
Pulley yakni setiap 60.000 menit atau setara dengan 42 hari, sedangkan komponen
Timing Belt Fillerbox setiap 70.470 menit atau sekitar 49 hari. Di samping itu,
interval pemeriksaan rutin yang direkomendasikan adalah setiap 27 hari untuk
Bearing Pulley dan setiap 30 hari untuk 7iming Belt Fillerbox. Implementasi jadwal
preventive maintenance yang diusulkan berhasil mereduksi total downtime mesin
dari 911 menit menjadi 427 menit, atau mengalami penurunan signifikan sebesar
53,13%. Temuan ini membuktikan bahwa integrasi metode FMEA dan Age
Replacement terbukti efektif dalam menetapkan prioritas penanganan komponen
kritis sekaligus menyusun jadwal pemeliharaan yang mampu meningkatkan
keandalan mesin serta menjaga kelancaran proses produksi.

Kata Kunci: Age Replacement, Downtime, FMEA, Hydraulic press automatic,
Preventive Maintenance.



ABSTRACT

PT XYZ is a ceramic manufacturing company that relies on the Hydraulic
press automatic machine as the primary equipment in its production process.
Frequent component failures on this machine have led to recurring downtime
occurrences that potentially disrupt the continuity of the overall production process.
This study was designed to identify critical components and formulate an effective
preventive maintenance schedule aimed at minimizing downtime on the Hydraulic
press automatic machine. Two main methods were employed in this research,
namely Failure Mode and Effect Analysis (FMEA) and Age Replacement. FMEA
was utilized to determine critical components based on the Risk Priority Number
(RPN) derived from the assessment of severity, occurrence, and detection of
potential failures, while the Age Replacement method was applied to calculate the
most optimal component replacement intervals. The results of FMEA data
processing revealed that the Bearing Pulley component obtained the highest RPN
value of 294, followed by the Timing Belt Fillerbox with an RPN of 210, both
exceeding the critical RPN threshold of 174, thereby establishing them as
components requiring priority maintenance attention. Further analysis was
conducted through the calculation of Time to Failure (TTF) and Time to Repair
(TTR), distribution fitting using the Weibull distribution, and the computation of
Mean Time to Failure (MTTF) and Mean Time to Repair (MTTR) as the basis for
determining replacement intervals. The application of the Age Replacement method
yielded an optimal replacement interval of 60,000 minutes (approximately 42 days)
for the Bearing Pulley component and 70,470 minutes (approximately 49 days) for
the Timing Belt Fillerbox. In addition, routine inspection intervals of every 27 days
for the Bearing Pulley and every 30 days for the Timing Belt Fillerbox are
recommended. Implementation of the proposed preventive maintenance schedule
successfully reduced total machine downtime from 911 minutes to 427 minutes,
representing a significant reduction of 53.13%. These findings demonstrate that the
integration of FMEA and Age Replacement methods is proven effective in
prioritizing critical component handling while establishing a maintenance schedule
capable of enhancing machine reliability and sustaining production process
continuity.

Keywords: Age Replacement, Downtime, FMEA, Hydraulic press automatic,
Preventive Maintenance.



