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ABSTRAK 

ANALISIS KEANDALAN DAN PENJADWALAN PEMELIHARAAN MESIN 

LINE CORRUGATED DAN FLEXO SERTA OPTIMASI PERSEDIAAN 

SPAREPART DI PERUSAHAAN PEMBUATAN KARTON BOX 

Penelitian ini bertujuan untuk menganalisis keandalan komponen mesin line 

corrugated dan mesin flexo, menyusun penjadwalan preventive maintenance, serta 

menentukan Reorder Point (ROP) untuk sparepart kritis pada perusahaan manufaktur 

karton box di Gresik . Permasalahan utama dalam proses produksi adalah tingginya 

downtime mesin akibat dominasi corrective maintenance dan belum optimalnya 

pengelolaan persediaan sparepart yang menyebabkan keterlambatan perbaikan dan 

gangguan kontinuitas produksi.Penelitian menggunakan data historis kerusakan 

selama 1,5 tahun (Januari 2024 sampai Juni 2025), meliputi durasi downtime, 

frekuensi perbaikan, dan kebutuhan sparepart. Analisis keandalan dilakukan melalui 

perhitungan Mean Time To Failure (MTTF), Mean Time To Repair (MTTR), dan 

Mean Time Between Failures (MTBF), disertai penentuan distribusi probabilitas 

(Weibull, eksponensial, lognormal, dan normal) untuk memperoleh nilai reliabilitas 

pada interval waktu tertentu. Hasil perhitungan tersebut digunakan untuk menyusun 

interval preventive maintenance yang optimal. Selain itu, perhitungan ROP dilakukan 

berdasarkan rata-rata pemakaian, lead time, dan safety stock untuk menentukan 

kebutuhan persediaan suku cadang secara akurat.Hasil penelitian menunjukkan bahwa 

tingkat keandalan sebagian besar komponen pada kedua jenis mesin berada pada 

kategori rendah, dengan nilai reliabilitas berkisar antara 19 persen hingga 46 persen, 

bergantung pada distribusi kegagalan masing-masing komponen. Mesin corrugated 

merupakan mesin dengan frekuensi kerusakan tertinggi, terutama pada komponen 

rotating, transmisi, dan sistem pelumasan. Pada mesin flexo, komponen seperti as 

setelan, ulir slotter, bearing oneway, rubber roll, dan coupling kuningan menjadi 

sumber gangguan utama. Sementara itu, perhitungan ROP menunjukkan bahwa 

sebagian besar komponen membutuhkan stok 2 sampai 3 unit, namun beberapa 

komponen kritis seperti as setelan (ROP 4) dan membran pompa (ROP 9) memiliki 

kebutuhan jauh lebih tinggi karena frekuensi kerusakannya yang besar. 

Kata kunci : Keandalan mesin, Preventive maintenance, MTBF, Distribusi 

kegagalan, Downtime, Sparepart kritis, Reorder Point (ROP). 
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ABSTRACT 

Reliability Analysis and Maintenance Scheduling of Corrugated Line and 

Flexo Machines and Spare Parts Inventory Optimization in a Carton Box 

Manufacturing Company 

 This study aims to analyze the reliability of components in corrugated 

line and flexo machines, develop a preventive maintenance schedule, and 

determine the Reorder Point (ROP) for critical spare parts in a carton box 

manufacturing company located in Gresik. The main problem in the 

production process is the high level of machine downtime caused by the 

dominance of corrective maintenance practices and suboptimal spare parts 

inventory management, which leads to repair delays and disruptions in 

production continuity. The study utilizes historical failure data over a period 

of 1.5 years (January 2024 to June 2025), including downtime duration, repair 

frequency, and spare parts requirements. Reliability analysis is conducted by 

calculating the Mean Time To Failure (MTTF), Mean Time To Repair (MTTR), 

and Mean Time Between Failures (MTBF), along with determining 

appropriate probability distributions (Weibull, exponential, lognormal, and 

normal) to obtain reliability values at specific time intervals. These results are 

then used to establish optimal preventive maintenance intervals. In addition, 

ROP calculations are performed based on average usage, lead time, and safety 

stock to accurately determine spare parts inventory requirements. The results 

indicate that the reliability level of most components in both types of machines 

falls into the low category, with reliability values ranging from 19 percent to 

46 percent, depending on the failure distribution of each component. The 

corrugated machine exhibits the highest failure frequency, particularly in 

rotating components, transmission systems, and lubrication systems. In the 

flexo machine, components such as adjustment shafts, slotter screws, one-way 

bearings, rubber rolls, and brass couplings are identified as the main sources 

of failures. Meanwhile, the ROP calculation shows that most components 

require a stock level of 2 to 3 units; however, several critical components, such 

as the adjustment shaft (ROP of 4) and pump membrane (ROP of 9), require 

significantly higher inventory levels due to their high failure frequency. 

Keywords: Machine reliability, Preventive maintenance, MTBF, Failure 

distribution, Downtime, Critical spare parts, Reorder Point (ROP). 
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