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ABSTRAK

Dalam industri perpipaan, mesin Butt Fusion menjadi alat vital untuk menyambung pipa
HDPE (High-Density Polyethylene) pada jaringan distribusi air dan gas. Gangguan
operasional pada mesin tersebut berpotensi mengakibatkan cacat sambungan sekaligus
menghambat kontinuitas produksi. Studi ini fokus pada identifikasi bentuk kegagalan
beserta faktor pemicunya pada mesin Butt Fusion PT. Panca Indah Jayamahe, sekaligus
menentukan strategi perawatan optimal guna meningkatkan keandalan melalui pendekatan
Failure Mode and Effect Analysis (FMEA). Metodologi penelitian mencakup pengumpulan
data riwayat kegagalan periode 2019-2024, implementasi analisis FMEA untuk perhitungan
Risk Priority Number (RPN), dan evaluasi reliabilitas berbasis distribusi Weibull melalui
aplikasi Weibull++6. Perhitungan mencakup beberapa parameter kritis seperti Probability
Density Function (PDF), tingkat keandalan komponen, failure rate, serta Mean Time
Between Failure (MTBF). Temuan analisis FMEA mengindikasikan seal hidrolis sebagai
komponen dengan tingkat risiko tertinggi (RPN 120), disusul komponen cutting (RPN 90)
dan pemanas (RPN 50). Evaluasi reliabilitas memperlihatkan MTBF pemanas mencapai
11.395,71 jam, cutting 10.340,52 jam, sedangkan sea/ hidrolis 5.411,37 jam. Rekomendasi
pelaksanaan preventive maintenance pada reliabilitas R=0,8 ditetapkan di 9.918 jam untuk
pemanas, 9.634 jam untuk cutting, dan 1.420 jam untuk seal/ hidrolis. Penelitian
menyimpulkan bahwa implementasi metode FMEA terbukti efisien dalam mengidentifikasi
komponen berisiko tinggi dan menetapkan prioritas pemeliharaan. Strategi preventive
maintenance terencana mampu meminimalkan kegagalan operasional, menurunkan waktu

henti tak terjadwal, serta mengoptimalkan masa operasional mesin Butt Fusion.

Kata Kunci : Butt Fusion; FMEA; HDPE; MTBF
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ABSTRACT

In the piping industry, Butt Fusion machines are vital tools for connecting HDPE (High-
Density Polyethylene) pipes in water and gas distribution networks. Operational disruptions
in these machines have the potential to cause connection defects and hinder production
continuity. This study focuses on identifying the types of failures and their triggering factors
in the Butt Fusion machines at PT. Panca Indah Jayamahe, as well as determining the
optimal maintenance strategy to improve reliability through the Failure Mode and Effect
Analysis (FMEA) approach. The research methodology includes collecting failure history
data for the 2019-2024 period, implementing FMEA analysis to calculate the Risk Priority
Number (RPN), and evaluating reliability based on the Weibull distribution using the
Weibull++6 application. The calculations included several critical parameters such as the
Probability Density Function (PDF), component reliability levels, failure rates, and Mean
Time Between Failure (MTBF). The FMEA analysis findings indicated that the hydraulic
seal was the component with the highest risk level (RPN 120), followed by the cutting
component (RPN 90) and the heater (RPN 50). The reliability evaluation shows that the
MTBF of the heater reaches 11,395.71 hours, the cutting component 10,340.52 hours, and
the hydraulic seal 5,411.37 hours. The recommended preventive maintenance
implementation at a reliability of R=0.8 is set at 9,918 hours for the heater, 9,634 hours for
the cutting component, and 1,420 hours for the hydraulic seal. The study concludes that the
implementation of the FMEA method has proven to be efficient in identifying high-risk
components and setting maintenance priorities. A planned preventive maintenance strategy
can minimize operational failures, reduce unscheduled downtime, and optimize the

operational life of Butt Fusion machines.

Keywords : Butt Fusion; FMEA; HDPE; MTBF
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DAFTAR NOTASI

S = Severity (Tingkat Kerusakan)
0] = Occurrence (Frekuensi Kejadian)
D = Detection (Tingkat Deteksi)
B = Parameter Bentuk
= Faktor Skala
f(T) = Fungsi Kepadatan Peluang
R(T) = Fungsi Keandalan
M(t) = Fungsi Waktu Rata-Rata Antara Suatu Kegagalan

A(T) =Fungsi Tingkat Kegagalan
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