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ABSTRAK

Penelitian ini bertujuan untuk menganalisis efektivitas mesin Disch Caller di
PT. Pabrik Produksi Mur dengan menerapkan metode Total Productive Maintenance
(TPM). Metode ini mencakup perhitungan Overall Equipment Effectiveness (OEE)
untuk mengukur kinerja mesin serta analisis Six Big Losses untuk mengidentifikasi
faktor kerugian yang memengaruhi produktivitas. Hasil penelitian menunjukkan
bahwa nilai rata-rata OEE mesin Disch Caller berada pada angka 69,15%, yang masih
berada di bawah standar internasional 85%. Analisis Six Big Losses mengidentifikasi
kerugian utama, yaitu reduce speed losses dan equipment failure losses. Kerugian ini
disebabkan oleh kurangnya perawatan preventif, kualitas material yang tidak
memenuhi standar, serta faktor lingkungan kerja yang tidak optimal. Usulan
perbaikan meliputi penerapan jadwal perawatan preventif yang lebih disiplin,
pengendalian kualitas material, dan peningkatan kondisi lingkungan kerja. Selain itu,
pelatihan operator dan peningkatan koordinasi antara tim perawatan dan operator juga
direkomendasikan untuk mendukung efektivitas mesin. Implementasi strategi ini
diharapkan dapat meningkatkan nilai OEE mesin, mengurangi downtime, serta
mendukung kelancaran proses produksi di PT. Pabrik Produksi Mur.

Kata kunci: Total Productive Maintenance, Overall Equipment Effectiveness, Six
Big Losses, Mesin Disch caller.
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ABSTRACT

This research aims to analyze the effectiveness of the Disch Caller machine
at PT. Bolt and Nut Production Factory by applying the Total Productive
Maintenance (TPM) method. The method includes calculating the Overall Equipment
Effectiveness (OEE) to measure machine performance and analyzing the Six Big
Losses to identify productivity losses. The results show that the average OEE value of
the Disch Caller machine is 69.15%, which is below the international standard of
85%. The analysis of Six Big Losses identified major losses, including reduce speed
losses and equipment failure losses. These losses are caused by insufficient preventive
maintenance, substandard material quality, and suboptimal working environment
conditions. The proposed improvements include implementing a more disciplined
preventive maintenance schedule, controlling material quality, and improving the
working environment. Additionally, providing operator training and enhancing
coordination between the maintenance team and operators are recommended to
support machine effectiveness. Implementing these strategies is expected to increase
the OEE value, reduce downtime, and enhance the production process at PT. Bolt and
Nut Production Factory.

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



DAFTAR ISI

LEMBAR PENGESAHAN ...ttt ii
PROGRAM STUDI TEKNIK INDUSTRI ...cociiiiiiiiiece e iii
LEMBAR PENETAPAN PANITIA PENGUIL......cccoooiiiiiiii e iii
LEMBAR PERNYATAAN KEASLIAN TUGAS AKHIR ..o iv
LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH
UNTUK KEPENTINGAN AKADEMIS......ooiii e v
KATA PENGANTAR .o e Vi
ABSTRAK L. bbb viii
AB ST RACT ..ttt bbbt b bt e re e nne e iX
DAFTAR ISttt b e sbeebe e X
DAFTAR GAMBAR ...ttt ne e Xiii
DAFTAR TABEL ...ttt ne e Xiv
DAFTAR LAMPIRAN ...ttt sttt XV
BAB | PENDAHULUAN ...ttt 1
1.1 Latar BElaKang .........cooiiiiiiiie e 1
1.2 RUMUSAN MaSalaN..........coiiiiiiie e 7
1.3 TUJUAN ottt bbbttt bbb 8
1.4 Batasan dan ASUMSE ......cooiioiiiriiiieerieesree et 8
141 BataSAN ...ceiiiiieiieeree et 8

1,42 ASUMIST .ot 8

BAB 1 TINJAUAN PUSTAKA ...ttt 9
2.1 Total Productive Maintenance (TPM)........ccocooiiiiiieiniiinenese e 9
211 PHlAr TPM ettt et 9

2.2 Overall equipment effectiveness (OEE).........ccccoviviiiiiniiniiiieneiecie 10
221 Definisi OEE........co i 10

2.2.2  TUJUBN OEE ... 11

2.2.3  Pengukuran OEE.........cccccooiiiiiiiieie e e 11



2.3 SIXDIGIOSSES ..eecvveiieciiiie ittt e 12

2.3.1 Pengukuran Six Dig 10SSES .........cccoeiiiiiiiiiiiiiiseeeeee e 12

2.4 MTTR AN MTTF oot 13
2.5 DiIagram Paret0........cccciiiieiiiiiie ettt s 14
2.5.1 Langkah-langkah pembuatan diagram pareto...........c.cccceovviviinnne 15

2.6 Diagram Sebab-Akibat (FiShbDONE)..........cccoeiiiiieiiiiiic e 16
2.6.1 Langkah Pembuatan diagram Fishbone............cccovieiciiiiiinnnns 17

2.7 BWNYS coveeeeeeeeeeeeeeeeee e s e e eseee e s e s es e e e ee e en e e 17
2.7.1  Langkah Analisis 5 WHYS ........cccoeiiiiiiiiiieeeee i 17

2.8 Penelitian TerdahulU...........cccoooiiiiiiiiicc e 19
BAB 1l METODOLOGI PENELITIAN .....coiiiiii e 24
3.1 Tahapan PeNnElitian .........ccccciiiiiiiic e 25
311 AIUFPeneltian .....coveiiiiiiiciece e 25

3.1.2  Tempat Peneltitian .......cocoviiiiiieieeeee e 30

3.1.3  Diagram Alur Penelitian ...........ccoccoviiiiiiiiccne e 31

3.1.4  Waktu Peneltian ........ccccooiiiiiiiiececs e 32

3.1.5  Jadwal PeNelItIaNn ......ccocevviiiiciiiiiicc e 32

BAB IV HASIL DAN PEMBAHASAN .....ooiiii e 33
4.1 PengumpPUIan ata .......ccccoeeieieiiiie e 33
4.1.1 DataJam Kerja MeSiN.......ccooiiiiiiniiiiesiese e 33

4.1.2 Data Loading Time MESIN .......cccoveieieiiiiiiiinese e 34

4.1.3 Data Total Operation Time MeSiN ........ccccoeveviiieiiieieiieece e 34

4.2 Analisis MTTR dan MTTF ..o 35
4.2.1  ldentifikasi Komponen KIritiS..........ocooeioiiieninieie e 35

4.2.2 Failure Mode and Effect Analysis (FMEA)..........ccocoviiiiininninns 37

4.2.3  Pemilihan Tindakan ...........ccocoiiiiiiiiiie e 40

4.2.4  Pengujian Pola Distribusi dan Menghitung Nilai MTTF dan MTTR
...................................................................................................... 45

4.3 Analisis Overall Equipment Effectiveness (OEE) ........cc.ccoovvveniieiiininnnn, 47

Xi



4.3.1 Perhitungan Availability Rate ..........c.ccccovviviiiiiiic e, 47

4.3.2 Perhitungan Performance Rate...........ccoceoviviiiininineneeeis 48

4.3.3  Perhitungan Quality Rate..........ccccceviveiiiiiiiieiise e 50

4.3.4  Perhitungan Overall Equipment Effectiveness (OEE)................... 51

4.4 ANALISIS SIX BIGIOSSES......cviveieiiciiiiisie st 53
441 DOWNEIME LOSSES ....oviviieiiiiiirieiisieisieieie sttt 53

A4.4.2  SPEEU LOSSES .....vevirereenieiieiisiesie st sie et 55

4.4.3  QUANILY LOSSES.....ccveivieiiiieiieiiesteeitesteese st sre e ste e sre e e sresresneennens 57

4.5 Analisis Diagram Pareto dan Diagram Fishbone............ccccocveneiciiinnn, 58
4.5.1  Analisis Diagram Paret0.........ccccocveveeiieieiie e seeniesre e 58

4.5.2 Analisis Diagram FishDone..........c.ccocooiiiiiiiiiiccec 60

4.6 ldentifikasi Permasalahan dengan Pendekatan SW1H ...........ccccccooeiviienins 63
4.7 Penjadwalan Preventive dan Corrective Maintenance ...........cccocvevvevveveenns 65
4.8 Standar Operasional Prosedur (SOP) Maintenance............ccoceeerervevenninnn. 66
4.9 Perhitungan OEE Setelah Implementasi ..........ccccocevieviviiiiieiseece e 67
4.9.1 Perhitungan Availability Rate ...........ccccooviiiiiiiieeec 68

4.9.2  Perhitungan Perfomance Rate..........cccccovviiiiiiieiiic i e 68

4.9.3 Perhitungan Rate Of Quality Rate...........cccevviiiinininiicccis 69

BAB V PENUTUP ..ot 73
5.1 KESIMPUIAN... ..ot 73
B2 SAIAN ...ttt bbbttt aeere e 74
DAFTAR PUSTAKA ettt naeas 75
LAMPIRAN L.ttt e e sbe e s b e e sabeeennes 79
BIOGRAF ...ttt ettt b e b b e 85

xii



Gambar 1.
Gambar 1.
Gambar 1.
Gambar 2.
Gambar 2.
Gambar 3.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

DAFTAR GAMBAR

1 HaSil ProdukSi MUF .......cooiiiii s 1
2 Mesin Produksi Mur (Dish Caller) .........cccooveveiviiciiciece e 2
3 Kerusakan SParepart...........ccoccoveeriririneneseeeee s 3
1Contoh Diagram Pareto .........ccccccvevveieeieie s 16
2 Contoh Kerangka Diagram Fishbone ...........ccooviiiiincicnccen, 17
1 Diagram Alur Penelitian............ccoviveie i 31
1 Grafik Availabilyty Rate ..........cccooviiiiiiecicce e 48
2 Grafik Perfomance Rate ..........ccccveverieiiniiie e 49
3 Grafik QUAality RAE ........ccveiiiecicie e 51
4 Grafik Overall Equipment Effectiveness Rate (OEE)..........ccccceveee. 52
5 Diagram Pareto SixX Big 10SSES .........ccccvrererieiiiiiiiise e 60
6 Diagram FiShDONE ... 61

Xiii



DAFTAR TABEL

Tabel 1. 1 Data Jam Kerja Mesin Bolt Former dan Mesin Disch Caller..................... 4
Tabel 1. 2 Data Sampling Kerja Mesin Disch Coller dan Bolt Former .................... 5
Tabel 1. 3 Data Total Downtime Mesin Disch Coller Dan Bolt Former .................... 5
Tabel 1. 4 Data total downtime Mesin Disch Coller dan Bolt Former..............ccoc...... 6
Tabel 2. 1 Contoh tabel SWAHY ....ccooviii 18
Tabel 2. 2 Penelitian terdanulU............coooiiiiiiiiiiee e 19
Tabel 3. 1 Jadwal PENEITIAN..........ccoiiiieiiiice e 32
Tabel 4. 1 Data Jam Kerja Mesin Bolt Former dan Mesin Disch Caller................... 33
Tabel 4. 2 Data Loading Time Mesin Bolt Former dan Disch Caller ....................... 34
Tabel 4. 3 Data Total Operation Time Mesin Bolt Former dan Disch Caller........... 34
tabel 4. 4 Pertanyaan dan Jawaban FMEA...........ccooe i 35
tabel 4. 5Perhitungan RPN FMEA ... e 37
tabel 4. 6 KOMPONEN KIS ....c.viiiiiiiiie e 39
tabel 4. 7 Perhitungan Persentase Kumulatif............c.cccooveiiiiiiiniiicscce e 39
tabel 4. 8. Selection Task SPAreParts..........cccccvreriririnerereeee e 45
Tabel 4. 9 Data Waktu Perbaikan dan Waktu Operasional Mesin..............ccccccvvevnene 46
Tabel 4. 10 Perhitungan Availability Rate ...........ccccceviviiiiiii e 47
Tabel 4. 11 Perhitungan Perfomance Rate ...........ccocvvviieveiinis e 49
Tabel 4. 12 Perhitungan Quality Rate .........cccoei i 50
Tabel 4. 13 Perhitungan Overall Equipment Effectiveness Rate (OEE)................... 51
Tabel 4. 14 Perhitungan Equipment Failure LOSSES.........ccovvvirirenierienieieieeeieiens 54
Tabel 4. 15 Perhitungan Setup and Adjusment LOSSES ........ccccvveveeeereseevenre s 54
Tabel 4. 16 Perhitungan Idle and Minor StOPPAGE. ........coveererirerinierierieieeeeeeeieas 55
Tabel 4. 17 Perhitungan Reduce SPeed LOSSES.......cccvvvverieieiiiesiesteeiesre e 56
Tabel 4. 18 perhitungan Deffect LOSSES........ccviiieiiiiiiiieic s 57
Tabel 4. 19 Perhitungan Reduced Yield........ccccvvveiiiiiiieieiice e 58
Tabel 4. 20 Data Rekapulasi Six Big I0SSES.........ccccviiiiieiiiiiie e 59
Tabel 4. 21 Perhitungan Persentase Kumulatif Six Big [0SSeS..........ccccevvvviiiiinnninne 59
Tabel 4. 22 Data Daily Mesin Disch Caller ..o 67
Tabel 4. 23 Data Total Operation TIMe ........cooci i 67
Tabel 4. 24 Perhitungan Availability Rate..........ccccooiiiiiiiiii e 68
Tabel 4. 25 Perhitungan Perfomance Rate ...........ccooeiiieiiiiie e 68
Tabel 4. 26 Perhitungan Quality Rate ..........cccooeiiieiiiiiiiece e 69
Tabel 4. 27 Perhitungan Overall Equipment Effectiveness Rate (OEE).................. 70

Xiv



DAFTAR LAMPIRAN

Lampiran 1 Tabel SOP 1amMa........ccccciiiiiiiiiiiiie e 79
Lampiran 2 Dokumentasi di [apangan ...........ccoeiveieiie i 81
Lampiran 3 Surat izin penelitian ... 82
Lampiran 4 Kartu Bimbingan ... 83
Lampiran 5 LeMDAN FEVIS ......ccviiveriiieieisisisie s 84

XV



