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ABSTRAK 

 

Nama   : INTAN LESTARI 

NIM   : 41619110072 

Program Studi  : Teknik Industri 

Judul Laporan Skripsi : Analisis Penerapan predictive maintenance untuk 

Meningkatkan Efektivitas Pemeliharaan Mesin pada PT 

Toyota Astra Motor SPLD dengan Metode Overall 

Equipment Effectiveness (OEE) 

Pembimbing  : Ir. Herry Agung Prabowo, Ph. D., M. Sc. 

 
Penerapan Predictive Maintenance menjadi semakin penting dalam meningkatkan 
efisiensi dan efektivitas sistem produksi. Penelitian ini bertujuan untuk 
menganalisis penerapan Predictive Maintenance pada Automated Mobile Robot 
(AMR) di PT Toyota Astra Motor SPLD. Melalui studi ini, data dari sistem 
produksi dianalisis untuk mengevaluasi dampak PdM terhadap Total Productive 
Maintenance (TPM). Metodologi yang digunakan mencakup pengumpulan data 
mengenai waktu operasi, frekuensi kerusakan, dan downtime mesin. Selain itu, 
dilakukan perhitungan statistik mengenai peningkatan nilai Overall Equipment 
Effectiveness (OEE) untuk mendapatkan gambaran yang komprehensif tentang 
kinerja mesin sebelum dan sesudah penerapan PdM. Hasil analisis menunjukkan 
bahwa penerapan PdM secara signifikan mengurangi downtime dan meningkatkan 
OEE dari 69,99% menjadi 94,56%, sehingga berkontribusi pada perbaikan 
berkelanjutan dalam proses produksi. Penelitian ini diharapkan dapat memberikan 
wawasan yang berharga bagi industri dalam mengimplementasikan strategi 
pemeliharaan berbasis data untuk meningkatkan produktivitas dan daya saing di era 
digital. 
 
Kata kunci: Down time, Predictive Maintenance, OEE, Total Productive 
Maintenance 
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ABSTRACT 

Name   : INTAN LESTARI 

NIM   : 41619110072 

Study Program : Industrial Engineering 

Tittle Thesis  : Analysis of the Implementation of Predictive 

Maintenance to Improve Machine Maintenance 

Effectiveness at PT Toyota Astra Motor SPLD Using the 

Overall Equipment Effectiveness (OEE) Method 

Counsellor  : Ir. Herry Agung Prabowo, Ph. D., M. Sc. 

 
The implementation of Predictive Maintenance is becoming increasingly important 

in enhancing the efficiency and effectiveness of production systems. This research 

aims to analyze the application of Predictive Maintenance on Automated Mobile 

Robots (AMR) at PT Toyota Astra Motor SPLD. Through this study, production 

system data are analyzed to evaluate the impact of PdM on Total Productive 

Maintenance (TPM). The methodology used includes data collection on operational 

time, frequency of failures, and machine downtime. Additionally, statistical 

calculations regarding the improvement of Overall Equipment Effectiveness (OEE) 

are conducted to provide a comprehensive picture of machine performance before 

and after the implementation of PdM. The analysis results indicate that the 

application of PdM significantly reduces downtime and increases OEE from 

69.99% to 94.56%, thereby contributing to continuous improvement in the 

production process. This research is expected to provide valuable insights for the 

industry in implementing data-driven maintenance strategies to enhance 

productivity and competitiveness in the digital era. 

 
Keywords:Down time, Predictive Maintenance, OEE, Total Productive 

Maintenance. 

https://lib.mercubuana.ac.id



ix 

DAFTAR ISI 

HALAMAN JUDUL ................................................................................................ i 

LEMBAR PERNYATAAN KARYA SENDIRI .................................................... ii 

HALAMAN PENGESAHAN ................................................................................ iii 

KATA PENGANTAR ........................................................................................... iv 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI UNTUK 

KEPENTINGAN AKADEMIS ............................................................................. vi 

ABSTRAK ............................................................................................................ vii 

ABSTRACT ........................................................................................................... viii 

DAFTAR ISI .......................................................................................................... ix 

DAFTAR GAMBAR ............................................................................................ xii 

DAFTAR TABEL ................................................................................................ xiii 

DAFTAR LAMPIRAN ........................................................................................ xiv 

BAB I  PENDAHULUAN ...................................................................................... 1 

1.1 Latar Belakang ......................................................................................... 1 

1.2 Rumusan Masalah Penelitian ................................................................... 5 

1.3 Tujuan Penelitian ...................................................................................... 5 

1.4 Manfaat Penelitian .................................................................................... 5 

1.5 Batasan Penelitian .................................................................................... 6 

BAB II  TINJAUAN PUSTAKA ............................................................................ 7 

2.1 Konsep dan Teori ..................................................................................... 7 

2.1.1. Total Productive Maintenance (TPM) .............................................. 7 

2.1.2. Overall Equipment Effectiveness (OEE) ........................................... 9 

2.1.3. Machine Learning ........................................................................... 13 

2.1.4. Internet of Things ............................................................................ 14

https://lib.mercubuana.ac.id



x 

2.1.5. Sistem Database .............................................................................. 14 

2.1.6. CMMS (Computerized Maintenance Management System) ........... 16 

2.1.7. Six big losses ................................................................................... 17 

2.2 Penelitian Terdahulu ............................................................................... 19 

2.3 Kerangka Pemikiran ............................................................................... 23 

BAB III   METODE PENELITIAN ..................................................................... 25 

3.1 Jenis Penelitian ....................................................................................... 25 

3.2 Jenis Data dan Informasi ........................................................................ 25 

3.3 Metode Pengumpulan Data .................................................................... 25 

3.4 Metode Pengolahan dan Analisis Data ................................................... 26 

3.5 Langkah-langkah Penelitian ................................................................... 27 

BAB IV  HASIL DAN PEMBAHASAN ............................................................. 28 

4.1 Pengumpulan Data ................................................................................. 28 

4.1.1. Mesin AMR MIRA ......................................................................... 28 

4.1.2. Bagian – Bagian Mesin AMR MIRA ............................................. 33 

4.1.3. Data downtime mesin AMR MIRA ................................................ 38 

4.1.4. Data Produksi .................................................................................. 40 

4.2 Pengolahan Data ..................................................................................... 41 

4.2.1. Tingkat Kerusakan Tertinggi Mesin AMR MIRA .......................... 41 

4.2.2. Perhitungan Efektifitas Mesin  AMR MIRA Sebelum Evaluasi 

Penerapan Predictive Maintenance Board dengan TPM .............................. 45 

4.3 Hasil ........................................................................................................ 51 

4.4 Pembahasan ............................................................................................ 52 

BAB V  KESIMPULAN DAN SARAN ............................................................... 56 

5.1 Kesimpulan ............................................................................................. 56

https://lib.mercubuana.ac.id



xi 

5.2 Saran ....................................................................................................... 57 

DAFTAR PUSTAKA ........................................................................................... 58 

LAMPIRAN .......................................................................................................... 59 

 

https://lib.mercubuana.ac.id



xii 

DAFTAR GAMBAR 

 

Gambar 1. 1 Mesin AMR Seri MIRA S-100 .......................................................... 2 

Gambar 1. 2 Board of predictive maintenance ....................................................... 2 

Gambar 1. 3 Jenis Kerusakan Mesin AMR MIRA ................................................. 4 

Gambar 2.1 Sistem Database ................................................................................ 14 

Gambar 2.2 Kerangka Pemikiran Penelitian ......................................................... 24 

Gambar 3. 1 Langkah - langkah Penelitian ........................................................... 27 

Gambar 4. 1 Mesin AMR MIRA .......................................................................... 28 

Gambar 4. 2 Schematic Rangkaian PdM Board.................................................... 29 

Gambar 4. 3 Jalur Rangkaian PCB ....................................................................... 29 

Gambar 4. 4 Desain Cover PCB Cetak 3D ........................................................... 30 

Gambar 4. 5 PCB Board Predictive Maintenance ................................................ 30 

Gambar 4. 6 Sketch Program Sensor Temperature .............................................. 31 

Gambar 4. 7 Sketch Program Sensor Vibration .................................................... 31 

Gambar 4. 8 Serial Monitor Test Program ............................................................ 32 

Gambar 4. 9 Dashboard Interface ........................................................................ 32 

Gambar 4. 10 Layout Operation AMR MIRA ...................................................... 33 

  

https://lib.mercubuana.ac.id



xiii 

DAFTAR TABEL 

Tabel 2. 1 Unsur Rasio OEE ................................................................................. 13 

Tabel 2. 2 Penelitian Terdahulu ............................................................................ 19 

Tabel 4. 1 Critical Parts Mesin AMR MIRA ....................................................... 34 

Tabel 4. 2 Kerusakan yang sering terjadi di mesin AMR MIRA ......................... 37 

Tabel 4. 3 Data downtime mesin AMR bulan Juni ............................................... 38 

Tabel 4. 4 Data downtime mesin AMR MIRA bulan Juli ..................................... 39 

Tabel 4. 5 Data Downtime Mesin AMR MIRA bulan Agustus ............................ 40 

Tabel 4. 6 Data Produksi ....................................................................................... 40 

Tabel 4. 7 Data Downtime Mesin Periode Juni-Agustus ...................................... 41 

Tabel 4. 8 Data Kerusakan Mesin pada Bulan Juni-Agustus ................................ 42 

Tabel 4. 9 Root Cause Failure .............................................................................. 44 

Tabel 4. 10 Rekapitulasi OEE Sebelum Dilakukannya Perawatan ....................... 48 

Tabel 4. 11 Rata-rata Waktu Perbaikan bulan Juni-bulan Agustus ...................... 49 

Tabel 4. 12 Data Downtime Mesin AMR MIRA bulan September ...................... 49 

Tabel 4. 13 Data Mesin Bulan September ............................................................ 49 

https://lib.mercubuana.ac.id



xiv 

DAFTAR LAMPIRAN 

 

Lampiran 1 Data Prediksi Produksi Bulan Juni .................................................... 59 

Lampiran 2 Data Prediksi Produksi Bulan Juli ..................................................... 59 

Lampiran 3 Data Prediksi Produksi Bulan Agustus .............................................. 60 

Lampiran 4 Mesin AMR MIRA S-100 Downtime ............................................... 60 

Lampiran 5 Komponen penyusun (bill of material) Board Predictive Maintenance

 ............................................................................................................................... 61 

  

https://lib.mercubuana.ac.id




