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ABSTRAK

Mesin welding produksi merupakan sumber daya yang dimiliki perusahaan

dalam kegiatan produksi, untuk mempertahankan kelancaran produksi maka mesin

atau peralatan perlu dilakukan perawatan untuk mencegah terjadinya kerusakan dan

stop produksi. PT. Columbia Chrome Indonesia adalah perusahaan yang bergerak

dibidang jasa dan manufactur, Bagian mesin welding proses merupakan bagian

produksi yang kerusakan tinggi.  Sistem perawatan periodik saat ini tidak berjalan

sesauai rencana sehingga perawatan dilakukan secara corrective. Peneliti ini

menentukan rancangan penerapan total productive maintenance (TPM) untuk dapat

menurunkan six big losses dan meningkatkan efektifitas mesin welding pada proses

pembuatan bucket excavator dibagian adapter dengan metode analisis OEE ( Overall

Equipment Effectiveness). Sebelum dilakukan perbaikan nilai OEE Pada pengelasan

adapter sebesar 57.88% karna terjadinya Downtime, sehingga dilakukan

improvement nilai OEEnya meningkat menjadi 79.96% yang dipengaruhi oleh

turunya downtime, dalam proses penelitian ini melakukan improvement pada mesin

welding dengan melakukan perawatan pada mesin welding. Dapat menurunkan

downtime di penggelasan adapter dan rata rata nilai OEE meningkat setelah

melakukan improvement. Dan rancangan Total productive Maintenance dalam

melakukan perawatan dan pemeliharaan pada mesin welding.

Kata kunci : TPM ( Total Productive Maintenance), Six Big Losses, OEE ( Overall

Equipment Effectiveness), Improvement.
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ABSTRACT 

 

 Dedi Suharto 201410215029. Increases the effectiveness of welding 

machines in the production process of excavator buckets in adapters with the OEE 

analysis method (Overall Equipment effectiveness) at PT. Columbia Chrome 

Indonesia 

 

 Machine welding production is a resource owned by the company in 

production activities, to maintain the smooth production, then the machine or 

equipment needs to be treated to prevent damage and stop production. PT. Columbia 

Chrome Indonesia is a company engaged in services and manufacturing, machine 

welding process parts are part of the production of high damage. The current 

periodic care system does not run as planned so that maintenance is carried out 

corrective. This researcher determines the design of implementing total productive 

maintenance (TPM) to be able to reduce the six big losses and increase the 

effectiveness of welding machines in the process of making excavator buckets in the 

adapter section with the OEE analysis method (Overall Equipment Effectiveness). 

Before the OEE value was repaired, the welding adapter was 57.88% due to the 

occurrence of downtime, so that repairs were carried out, after being repaired the 

OEE value increased to 79.96%. in this study, the welding machine was improved by 

doing regular maintenance on welding machines. From the results of the study the 

cause of the breakdown was 5.9994 minutes. The results of impovement suggest 

making regular scheduling in welding machine maintenance and traning the operator 

so that the welding machine effectiveness increases. 

 

Keywords: TPM (Total Productive Maintenance), Six Big Losses, OEE (Overall 

Equipment Effectiveness), Improvement. 

 

Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 



Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 



Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 



Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 



x

DAFTAR ISI

Halaman

COVER

LEMBAR PERSETUJUAN .......................................................................... ii

LEMBAR PENGESAHAN ........................................................................... iii

LEMBAR PERNYATAAN BUKAN PLAGIASI ........................................ iv

ABSTRAK ...................................................................................................... v

ABSTRACT ..................................................................................................... vi

LEMBAR PERNYATAAN PLUBIKASI ..................................................... vii

KATA PRNGANTAR..................................................................................... vii

DAFTAR ISI ................................................................................................... viii

DAFTAR TABEL ........................................................................................... ix

DAFTAR GAMBAR ...................................................................................... x

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

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

1.2 Identifikasi Masalah ................................................................................... 6

1.3 Rumusan Masalah ...................................................................................... 6

1.4 Tujuan Penelitian dan Manfaat penelitian ................................................. 6

1.5 Batasan Masalah......................................................................................... 7

1.6 Sitematika Penulisan .................................................................................. 7

BAB II LANDASAN TEORI ........................................................................ 9

2.1 Total Productive Maintenance (TPM) ....................................................... 9

2.1.1 Definisi Total Produktive maintenance ............................................ 9

2.1.2 Tujuan Total Pemeliharaan Produktive ............................................. 10

2.1.3 Keuntungan TPM .............................................................................. 10

2.1.4 Implementasi Total Productive Maintenance ................................... 11

Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 



xi

2.2 Pengertian dan Tujuan Maintenance ......................................................... 11

2.2.1 Pengertian Maintenance .................................................................. 11

2.2.2 Fungsi Dan Tujuan Maintenance ..................................................... 12

2.3. Planned Maintenance ( Pemeliharaan Terencana) ................................... 13

2.4 Overall Equipment Effectiveness ............................................................... 17

2.4.1 Metode Analisis OEE....................................................................... 19

2.5 Alat Alat Untuk Mengevaluasi Penyebab  Masalah................................... 23

2.5.1 Diagram Pareto.................................................................................. 23

2.5.2 Diagram Sebab Akibat (Ishikawa) .................................................... 24

2.5.2.1 Manfaat Diagram Fishbone.................................................... 25

2.5.2.2 Cara Membuat Diagram Fishbone ......................................... 25

2.5.2.3 Kelebihan Dan Kekurangan Diagram Fishbon ..................... 26

2.5.2.4 Contoh Bentuk Dasar Diagram Fishbone .............................. 26

BAB III METODOLOGI PENELITIAN .................................................... 27

3.1 Lokasi Penelitian........................................................................................ 27

3.2 Penelitian Pendahuluan .............................................................................. 27

3.3 Pengumpulan Data ..................................................................................... 29

3.4 Pengolahan Data......................................................................................... 29

3.5 Kerangka Berfikir....................................................................................... 30

3.6 Produk Produk Yang Diproduksi PT Columbia Chrome Indoensia .......... 32

3.6.1 Departemen Chrome Trail.................................................................. 32

3.6.2 Departemen Chrome Lite ................................................................... 32

3.6.3 Departemen Chrome Plate................................................................. 33

3.6.4 Departemen Chrome Tach.................................................................. 34

3.7 Spesifikasi Mesin Untuk Proses Pembuatan Bucket Excavator................. 35

BAB IV ANALISA DATA DAN PEMBAHASAN ...................................... 36

4.1 Pengumpulan Data ..................................................................................... 37

4.1.1 Data Produksi .................................................................................... 42

Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 



xii

4.1. 2 Data Delay Mesin Welding .............................................................. 43

4.2 Pengolahan Data Menggunkan Formula OEE ........................................... 45

4.2.1 Availability Rate ................................................................................ 49

4.2.2 Performance Efficiency ..................................................................... 49

4.2.3 Quality Rate ...................................................................................... 54

4.2.4 Overall Equipment Effectuveness ..................................................... 56

4.3. Pengukuran Prensentase Six Big Losess ................................................... 57

4.3.1 Downtime Losses............................................................................... 57

4.3.2 Speed Losses ..................................................................................... 60

4.3.3 Defect Losses..................................................................................... 62

4.4 Hasil Presentase Six Bix Losses ................................................................ 63

4.5 Diagram Fisbone ....................................................................................... 64

4.6 Perhitungan Biaya Reduced Speed Losses ................................................. 71

BAB V KESIMPULAN DAN SARAN ........................................................ 76

5.1 Kesimpulan ............................................................................................... 77

5.2 Saran .......................................................................................................... 80

DAFTAR PUSTAKA
LAMPIRAN

Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 



xiii

Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 



DAFTAR TABEL

Halaman

Tabel 1.1 Data Delay mesin welding pada pengelasan Bucket ...................... 2

Tabel 1.2 Data Produksi Pengelasan Adapter 2017 ....................................... 3

Tabel 1.3 Hasil Perhitungan OEE Periode Juni- Agustus 2017 ..................... 5

Tabel 2.1 Perhitungan Overall Equipment Effectiveness ............................... 19

Tabel 3.1 Kapasitas Produksi PT. Columbia Chrome Indonesia ................... 34

Tabel 3.2 Spesifikasi Mesin ........................................................................... 35

Tabel 4.1 Data Produksi Pengelasan Adapter ............................................... 42

Tabel 4.2 Data Delay Mesin Welding ........................................................... 44

Tabel 4.3 Perhitungan Loading Time ............................................................ 46

Tabel 4.4 Data Mesin Welding Downtime ...................................................... 47

Tabel 4.5 Hasil Perhitungan Availability Rate ............................................... 48

Tabel 4.6  Hasil Perhitungan Hasil Percentage Work Time............................ 50

Tabel 4.7 Hasil Perhitungan  Waktu Siklus ................................................... 51

Tabel 4.8 Hasil Perhitungan  Waku Siklus Ideal ........................................... 52

Tabel 4.9 Hasil Perhitungan Performance Efficiency ................................... 53

Tabel 4.10 Hasil Perhitungan Quality Rate ................................................... 55

Tabel 4.11 Hasil Perhitungan Nilai OEE ....................................................... 56

Tabel 4.12 Hasil Perhitungan Breakdown Losses .......................................... 58

Tabel 4.13 Hasil Perhitungan Set up And Adjustment ................................... 59

Tabel 4.14 Hasil Perhitungan Idling And Minor stoppage ........................... 61

Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 



Tabel 4.15 Hasil Perhitungan Reduced Speed Losses ................................... 62

Tabel 4.16 Hasil Perhitungan Reject Losses ................................................ 63

Tabel 4.17 Presentase Faktor Big Losses Mesin Welding .............................. 63

Tabel 4.18 Susunan Tim Analisa Broinstoming Pada Mesin Welding ........... 65

Tabel 4.19 Analisis Broinstoming ................................................................. 67

Tabel 4.20 Hasil Pembobotan Broinstoming ................................................ 68

Tabel 4.21 Perhitungan Biaya Kerugian Reduce Speed Losses Manpower .. 72

Tabel 4.22 Nilai OEE Sebelum Improvement ............................................... 73

Tabel 4.23 Nilai OEE Sesudah Improvement ............................................... 74

Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 



DAFTAR GAMBAR

Halaman

Gambar 1.1 Data Delay mesin welding ......................................................... 3

Gambar 1.1 Diagram Batang Data Produksi Pengelasan Adapter ................. 4

Gambar 2.1 Contoh Diagram Pareto..............................................................23

Gambar 2.2 Bentuk Diagram Sebab Akibat ...................................................26

Gambar 3.1 Area Kerja Chrom Tach..............................................................27

Gambar 3.2 Kerangka Berfikir.......................................................................30

Gambar 3.3 Departemen Chrome Trail..........................................................32

Gambar 3.4 Departemen Chrome Lite ...........................................................32

Gambar 3.5 Departtemen Chrome Plate ........................................................33

Gambar 3.6 Departemen Chrome Tach..........................................................34

Gambar 4.1 Alur Proses produksi ..................................................................37

Gambar 4.2 Proses Line Boring ....................................................................39

Gambar 4.3 Komponen Komponen Bucket Yang Akan Di analisa ...............40

Gambar 4.4 Mesin Welding Co2 ...................................................................41

Gambar 4.5 Diagram Data Produksi .............................................................42

Gambar 4.6 Grafik Availability Rate .............................................................43

Gambar 4.7 Grafik Performance Efficiency...................................................44

Gambar 4.8 Grafik Quality Rate ...................................................................55

Gambar 4.9 Grafik Overall Equipment Effectiveness ....................................57

Gambar 4.10 Histogram Six Big Losses ........................................................64

Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 



Gambar 4.11 Diagram Fishbone ...................................................................66

Gambar 4.12 Diagram Pareto ........................................................................68

Gambar 4.13 Diagram Sebab Akibat .............................................................69

Gambar 4.14 Grafik Overall Equipment Effectiveness ..................................74

Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 



x

DAFTAR LAMPIRAN

Halaman

Lampiran 1 Lokasi PT. Columbia Chrome Indonesia.................................... 79

Meningkatkan Efektivitas..., Dedi Suharto, Fakultas Teknik 2019 


	02-201410215029-LEMBAR PERSETUJUAN
	03-201410215029-PENGESAHAN
	04-201410215029-PERNYATAAN PLAGIASI
	05-201410215029-ABSTRAK A. INDONESIA
	05-201410215029-ABSTRAK B. INGGRIS
	06-201410215029-PERNYATAAN PUBLIKASI
	07-201410215029-PENGANTAR
	08-201410215029-DAFTAR ISI
	09-201410215029-DAFTAR TABEL
	10-201410215029-DAFTAR GAMBAR
	11-201410215029-DAFTAR LAMPIRAN



