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ABSTRAK 

PT Muliaprima Packindo merupakan salah satu produsen corrugated box. Salah satu mesin 

produksi yang digunakan yaitu mesin corrugator. Mesin corrugator merupakan mesin utama 

yang memproduksi corrugated sheet/board yang digunakan sebagai bahan utama dalam 

produksi corrugated box. Meskipun mesin corrugator sudah melakukan perawatan setiap 

bulannya, mesin ini masih mengalami kerusakan (breakdown) pada saat jam kerja yang 

menyebabkan downtime setiap bulannya dengan rata-rata 5093,3 menit atau 84,8 jam dan rata-

rata persentase 19,65%.  Penelitian ini bertujuan untuk mengukur kinerja mesin corrugator 

dengan menghitung efektivitas mesin menggunakan metode Overall Equipment Effectiveness 

(OEE), mengetahui penyebab ketidakefektifan terbesar pada mesin menggunakan Six Big 

Losses, dan analisis menggunakan Failure Mode and Effect Analysis (FMEA) Untuk 

mengevaluasi dan menentukan prioritas perbaikan dengan tujuan menghilangkan potensi 

kegagalan. Hasil penelitian menunjukkan rata-rata nilai Overall Equipment Effectiveness 

(OEE) sebesar 68,98%, dengan availability rate sebesar 80,35%, performance efficiency rate 

sebesar 91,29%, dan quality rate sebesar 95,05%. Nilai tersebut masih dibawah standar OEE 

ideal sebesar 85%. Berdasarkan perhitungan Six Big Losses, diketahui bahwa losses tertinggi 

adalah Equipment Failure Losses, dengan rata-rata sebesar 12,13%. Risk Priority Number 

(RPN) tertinggi sebesar 392 pada bagian mill roll stand, dengan jenis kegagalan bearing aus 

yang menyebabkan terjadinya getaran dan mengurangi stabilitas mesin. Penyebab utama dari 

jenis kegagalan yaitu pemakaian yang lama, bearing kotor, kurangnya pelumas pada bearing, 

dan pemasangan bearing yang kurang tepat atau miring. Maka diperlukan diperlukan perbaikan 

dengan melakukan pengecekan pelumas, pemeriksaan suhu bearing, pemeriksaan poros dan 

tempat bearing dipasang, hingga penggantian bearing. 
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CORRUGATOR MACHINE PERFORMANCE ANALYSIS USING TPM AND FMEA 

APPROACHES 

 

ABSTRACT 

PT Muliaprima Packindo is a corrugated box producer. One of the production machines used 

is a corrugator machine. The corrugator machine is the main machine that produces corrugated 

sheet/board, which is used as the main material for the production of corrugated boxes. Despite 

undergoing monthly maintenance, the corrugator machine still encounters breakdowns during 

working hours, resulting in a monthly downtime of approximately 5093.3 minutes or 84.8 

hours, with an average percentage of 19.65%. This study aims to assess the performance of 

corrugator machines by utilizing the Overall Equipment Effectiveness (OEE) method to 

calculate machine effectiveness. Additionally, it seeks to identify the primary causes of 

inefficiency using the Six Big Losses approach and analyze them through Failure Mode and 

Effect Analysis (FMEA) to prioritize repairs and eliminate potential failures. The research 

findings reveal that the average OEE value is 68.98%, with an availability rate of 80.35%, a 

performance efficiency rate of 91.29%, and a quality rate of 95.05%. However, this value still 

falls below the ideal OEE standard of 85%. Through the Six Big Losses calculations, it is 

evident that Equipment Failure Losses account for the highest losses, averaging 12.13%. The 

mill roll stand section exhibits the highest Risk Priority Number (RPN) of 392, primarily due 

to bearing failure causing vibration and compromising machine stability. Prolonged use, dirty 

bearings, insufficient lubrication, and improper installation contribute to this type of failure. 

Therefore, repairs should involve checking the lubricant, bearing temperature, shaft, and 

installation location, as well as replacing the bearing. 

 

Keywords: Total Productive Maintenance, Overall Equipment Effectiveness, Six Big Losses, 

Failure Modes and Effects Analysis  

 

 

 

 

 

 

 

 

 

 

 



DAFTAR PUSTAKA 

Agustiady, TK & Cudney, EA 2018, ‘Total Productive Maintenance. Total Quality 

Management & Business Excellence’, hh. 1-8, dilihat 24 September 2023.  

Bahri, S, Yunus, EA & Syarifuddin 2023 ‘Analisis Efektivitas Mesin Ripple Mill dengan 

Menggunakan Metode Overall Equipment Effectiveness (OEE) dan Six Big Losses di 

PT Parasawita’, Industrial Engineering Journal, vol 

12, no. 1, hh. 11 - 17, dilihat 30 Agustus 2023, <https://journal.unimal.ac.id/miej/artic

le/view/1074>. 

Darma, AY, Laila, L & Karuniawan, A 2021 ‘Penggunaan Metode Failure Mode And Effect 

Analysis Untuk Mengidentifikasi Kegagalan Dan Pemilihan Tindakan Perawatan 

(Kasus Stasiun Klarifikasi Pabrik Kelapa Sawit Langling)’, JVTI (Jurnal Vokasi 

Teknologi Industri), vol. 3, no. 1, dilihat 24 

September 2023, <https://journal.itsb.ac.id/index.php/JVTI/article/view/226/0>. 

Díaz-reza, JR, García-alcaraz JL & Martínez-loya, V 2019 ‘Impact Analysis of Total 

Productive Maintenance Critical Success Factors and Benefits’, Springer International 

Publishing, vol. 201, no. 1, hh. 5, dilihat 30 Desember 2023. 

Dipa, M, Lestari, FD, Faisal, M & Fauzi, M 2022 ‘Analisis Overall Equipment Effectiveness 

(OEE) Dan Six Big Losses Pada Mesin Washing Vial Di Pt. XYZ’, Jurnal Ilmiah 

Statistika dan Ekonometrika, vol. 2, no. 1, hh. 61–75, 

dilihat 30 Agustus 2023, <https://bayesian.lppmbinabangsa.id/index.php/home/article/

view/29>. 

 

Effendi, U & Juwita, NYA 2021 ‘Improvement of Ribbed Smoked Sheet (RSS) Production 

Effectiveness and Efficiency Using Total Productive Maintenance (TPM) Concept on 

Sheeter Machine’, Industria: Jurnal Teknologi dan Manajemen Agroindustri, vol. 10, 

no. 3, hh. 216–226, dilihat 10 Oktober 2023, 

<https://doi.org/10.21776/ub.industria.2021.010.03.3>. 

Habibi, I, Yudha, GN & Sumarji 2022 ‘Analisis Overall Equipment Effectiveness (OEE) dan 

Six Big Losses Pada Mesin Length Adjusment Line 3 Departemen Belt Assy PT XYZ’, 

G-Tech :Jurnal Teknologi Terapan, vol. 

6, no. 2, hh. 100 - 109, dilihat 30 Agustus 2023, <https://ejournal.uniramalang.ac.id/in

dex.php/g-tech/article/view/2236>. 

Hasanudin, M 2020 ‘Analisis Penerapan Total Productive Maintenance Menggunakan Overall 

Equipment Effectiveness dan Fuzzy Fmea Pada Mesin Extruder di PT Xyz Bogor’, 

Scientifict Journal of Industrial Engineering, vol. 1, no. 2, hh. 38, dilihat 11 Oktober 

2023 <https://jim.unindra.ac.id/index.php/sijie/article/view/692/259>. 

Haryono, L & Susanty, A 2018 ‘Penerapan Total Productive Maintenance dengan Pendekatan 

Overall Equipment Effectiveness (OEE) dan Penentuan Kebijakan Maintenance pada 

Mesin Ring Frame Divisi Spinning I di PT Prisma Putra Textile’, Industrial 

Engineering Online Journal, volume 6, no. 



4, dilihat 24 September 2023, <https://ejournal3.undip.ac.id/index.php/ieoj/article/vie

w/18274 >. 

Jafar, ABI & Sukirno, A 2019. ‘Penerapan K3 Dalam Lingkungan Kerja Dengan Metode 

Failure Modes And Effect Analysis (FMEA)’, IndustriKrisna. 

Koce, HD & Bello, BS 2022 ‘Product Packaging and its Impact on Sales Volume of Consumer 

Shopping Goods’, African Scholars Journal of Business Dev. and Management Res, 

vol. 27, no. 7, hh. 111–120, dilihat 10 Oktober 2023, 

<https://doi.org/10.1016/j.foodqual.2010.03.006>. 

Kurniawan, S, Azaria, A, Alzena, T & Dwicahyo, YH 2019 ‘The Measurement and 

Improvement of Effectiveness in K-440 Haul Truck Using Overall Equipment 

Effectiveness in Coal Mining Company’, ComTech: Computer, Mathematics and 

Engineering Applications, vol. 10, no. 2, hh. 43–48, dilihat 11 Oktober 2023, 

<https://doi.org/10.21512/comtech.v10i2.5692>. 

Lozada-Cepeda, JA, Lara-Calle, R & Buele, J 2021 ‘Maintenance Plan Based on TPM for 

Turbine Recovery Machinery’, Journal of Physics: Conference Series, vol. 1878, no. 

1, hh. 0–12, dilihat 10 Oktober 2023,  <https://doi.org/10.1088/1742-

6596/1878/1/012034>. 

Muhaemin, G & Nugraha, A.E 2022 ‘Penerapan Total Productive Maintenance (TPM) Pada 

Perawatan Mesin Cutter di PT. XYZ’, Jurnal Ilmiah Wahana Pendidikan, vol. 8, no. 9, 

hh. 205–219, dilihat 30 Agustus 2023, <https://doi.org/10.5281/zenodo.6645451>. 

Musyafa’ah, M & Sofiana, A 2022 ‘Analysis of Total Productive Maintenance (TPM) 

Application Using Overall Equipment Effectiveness (OEE) and Six Big Losses on 

Disamatic Machine PT. XYZ’, Opsi, vol. 15, no. 1, hh. 56, dilihat 30 Agustus 2023, 

<https://doi.org/10.31315/opsi.v15i1.6630>. 

Muthalib, IS, Rusman, M & Griseldis, GL 2020 ‘Overall Equipment Effectiveness (OEE) 

analysis and Failure Mode and Effect Analysis (FMEA) on Packer Machines for 

minimizing the Six Big Losses-A cement industry case’, IOP Conference Series: 

Materials Science and Engineering, vol. 885, no. 1, 

dilihat 10 Oktober 2023, <https://doi.org/10.1088/1757 - 899X/885/1/012061>. 

Nurdin, FF 2023 ‘Peningkatan Productivitas Peralatan dan Perawatan Mesin Total Productive 

Maintenance (TPM) Menggunakan Metode Overall Equipment Effectiveness (OEE)’, 

Prosiding SAINTEK: Sains dan Teknologi Tahun 2023, vol. 2, no. 1, hh. 388–399, 

dilihat 30 Agustus 2023, 

<https://jurnal.pelitabangsa.ac.id/index.php/SAINTEK/article/view/2190>. 

Permana, Y, Alhilman, J & Pamoso, A 2023 ‘Usulan Perancangan Perhitungan Overall 

Equipment Effectiveness ( OEE ) Berbasis Excel pada Mesin Packaging Blizter untuk 

Memaksimalkan Total Productive Maintenance ( TPM ) di PT XYZ’, e-Proceeding of 

Engineering, vol. 10, no. 3, hh. 3040–3047, dilihat 30 Agustus 2023. 

Prabowo, RF, Hariyono, H & Rimawan, E 2020 ‘Total Productive Maintenance (TPM) pada 

Perawatan Mesin Grinding Menggunakan Metode Overall Equipment Effectiveness 

(OEE)’, Journal Industrial Servicess, vol. 5, no. 2, dilihat 10 Oktober 2023, 

<https://doi.org/10.36055/jiss.v5i2.8001>. 



Pradaka, MA & Aidil SZS, J 2021 ‘Analisis Total Productive Maintenance Menggunakan 

Metode OEE dan FMEA pada Pabrik Phosporic Acid PT Petrokimia Gresik’, Jurnal 

Teknik Industri, vol. 11, no. 3, hh. 280–289, dilihat 30 Agustus 2023, 

<https://doi.org/10.25105/jti.v11i3.13087>. 

Pratama, D & Yuamita, F 2021 ‘Analisis Efektivitas Mesin Jahit Dengan Overall Equipment 

Effectiveness (OEE) Dan Failure Mode And Effect Analys (FMEA) (Study kasus : CV. 

Cahaya Setia Mulia)’, JIE.UPY Journal of Industrial Engineering Universitas PGRI 

Yogyakarta, vol. 1, no. 1, hh. 23–30, dilihat 11 Oktober 2023. 

Ridloi, M & Jakaria, RB 2021 ‘Analisis Totaliproductive Maintenance (Tpm) Menggunakan 

Metode Overall Equipment Efectiveness (Oee) Dan Six Big Losses Pada Mesin 

Moulding Injection’, Procedia of Engineering and Life 

Science, vol. 1, no. 2, hh. 1 - 9, dilihat 30 Agustus 2023, <https://doi.org/10.21070/pel

s.v1i2.938>. 

Saipudin, Sahril 2019 ‘Analisis Perhitungan Overall Equipment Effectiveness ( Oee ) Untuk 

Peningkatkan Nilai Efektivitas Mesin Oven Line 7 Pada PT . UPA’, 

dilihat 30 Agustus 2023, <http//:mercubuana.ac.id>. 

Sampurno, W, Dahda, SS & Fathoni, MZ 2020 ‘Analisis Efektivitas Mesin Straightening pada 

Proses Bar Inspection Berdasarkan Nilai Overall Equipment Effectiveness (OEE) di PT 

JATIM TAMAN STEEL PLANT 2’, JUSTI (Jurnal Sistem dan Teknik Industri), vol. 

1, no. 4, dilihat 24 September 2023. 

Saputro, I, Rimawan, E, Sabaruddin, A & Abadi, W 2021 ‘Performance Measurement Analysis 

of Injection Molding Machine JSW J450AD Using Methods Overall Effectiveness 

(OEE) And Failure Mode Effect Analysis (FMEA) In The Plastics Industry’, 

International Journal of Innovative Science and Research Technology, vol. 6, no. 8, hh. 

1193–1199, dilihat 11 Oktober 2023. 

Sekar, A 2021 ‘Penerapan Total Productive Maintenance Menggunakan Overall Equipment 

Effectiveness (Oee) Dan Six Big Losses’, Universitas Islam Indonesia, Yogyakarta 

dilihat 30 Agustus 2023. 

Septiana, MA, Hermana, MFF, Hidayatulloh, R, Permana, F & Rochman, DD  2021 ‘The 

Calculation Analysis of Total Productive Maintenance (TPM) on the Plumatex FFS894 

Machine Using the Overall Equipment Effectiveness (OEE) Method at PT.XYZ 

Pharmaceutical Company’, Turkish Journal of Computer and Mathematics Education, 

vol. 12, no. 7, hh. 2768–2775, 

dilihat 30 Agustus 2023, <https://turcomat.org/index.php/turkbilmat/article/view/3813

>. 

Siagian, D, Gusniar, IN & Dirja, I 2022 ‘Analisis Total Productive Maintenance Dengan 

Metode Oee Dan Fmea Pada Mesin Extruder Gw-350’, Steam 

Engineering, vol. 4. no. 1, hh. 14 - 20, dilihat 30 Agustus 2023, <https://doi.org/10.37

304/jptm.v4i1.5343>. 

Somey, AY, Pattiapon, ML & Camerling, BJ 2023 ‘Penerapan Metode Failure Mode and 

Effecr Analysis (FMEA) pada Mesin Goss Community’, i tabaos, vol. 

3, no. 2, hh.114 - 122, dilihat 2 September 2023, <https://ojs3.unpatti.ac.id/index.php/

itabaos/article/view/9257>. 



Techavesnukul, S 2020 ‘Key Factors Influencing Customers Decision To Buy Corrugated 

Boxes For E-Commerce Market’, Mahidol University, Nakhon 

Pathom, dilihat 10 Oktober 2023, <https://archive.cm.mahidol.ac.th/handle/12345678

9/3713>. 

Zulfikar, MR, Rizqullah, AN, Pratama, ES, Febrianti, S, Azhar, FA & Anwar, A 2022 

‘Analysis of Total Productive Maintenance (TPM) Using Overall Equipment 

Effectiveness (OEE) Approach on Cartoner Machine at PT. ABC’, I T a L I E N I S C 

H, vol. 12, no. 2, hh. 459–467, dilihat 30 Agustus 

2023, <https://www.italienisch.nl/index.php/VerlagSauerlander/article/view/353>. 

 

 

 

 


