DAFTAR ISl

HALAMAN JUDUL ..ttt s e e e nne e e e s i
PERNYATAAN KEASLIAN......ooiiieie sttt i
LEMBAR KETERANGAN SELESAI PENELITIAN ...ccooooiiiiiiiceee e iii
LEMBAR PENGESAHAN PEMBIMBING ........ccoociiiiiiiec e \Y
LEMBAR PENGESAHAN PENGUUJL......ccooiiiiieii et v
HALAMAN PERSEMBAHAN ...ttt vi
HALAMAN MOTTO .ottt ee e e s enaa e nnaee e vii
KATA PENGANTAR ...ttt ettt viii
AB ST RAK e aar e ara e nnes X
DAFTAR IS oottt bbb Xi
DAFTAR TABEL ..ottt e e e s e e e e enees XV
DAFTAR GAMBAR......c ettt e e nnae e XVii
BAB | PENDAHULUAN ..ottt sttt 1
1.1 Latar DlaKaNG.........coviiiiiieieie e 1
1.2 Perumusan Masalah ..o 4
1.3 Batasan Penelitian ...........ccoouiiiiiiiiie s 4
1.4 Tujuan PENEIITIAN .......ccviiiiiieie e 4
1.5 Manfaat PENEIITIAN ..o 4
1.6 Sistematika PENelitian ..........c.cooveiiiiiiec e 5
BAB Il KAJIAN LITERATUR ..ottt 7
2.1 Penelitian Terdanulu ..o 7
2.2 DefiNiSI PEFAWALAN ......cocvviieiieiiieie et reenee e neas 9
2.2.1 TUJUAN PEIraWALAN ......eciviiiiieiiie sttt ettt srne e e snnas 9

2.2.2 JeNiS-jeNiS Perawatan..........cc.coooiriirieiieiieniesie s 10

2.2.3 Kegiatan PEraWatan ...........cccecueieereeieieesieesieseesee e ssee e see e e e enee e 11

2.3 DiIagram Par€t.........cccueiueiieiiiie et e sttt e nre e 12
2.4 Reliability Centered MaiNtENANCE. ..........ooeiieriiriiieie s 13
2.4.1 Metodologi RCM .......oooiiiiiiiic et 14

2.4.2 RCM 11 DecCision WOrKSheet..........cccocvieereereiie e 22

2.5 KEANAAIAN. ...ttt e 23



2.6 Fungsi Distribusi Kegagalan ... 24

2.6.1 Fungsi Distribusi Normal ..........cccocoeiiiiiiiiieccc e 24
2.6.2 Fungsi Distribusi LOgnormal...........cccoveiieiiiiieiieie e 26
2.6.3 Fungsi Distribusi Weibul...........cccoooiiiiiii e 27
2.6.4 Fungsi Distribusi EKSponensial ............c.ccocovviieiieie e 28

2.7 UJi KECOCOKAN. ... vttt 29
2.7.1 Barlett Test untuk pengujian distribusi Eksponensial ................cc.ccoe..e. 29
2.7.2 Mann’s Test untuk distribusi Weibull .............cc.cccooiiiiiiini e 30
2.7.3 Kolmogorov-Smirnov Test untuk distribusi normal dan Lognormal....... 31

2.8 1dentifikasi Parameter ..........o.oiiiiiiiiiieieerie e 31
2.8.1 Identifikasi DisStribusi AWal...........cccccviiiiieiiiiin e 31
2.8.2 EStimMAasi PAramMeter .......c.cooviiiiiieiiiee et 32

2.9 Mean Time TO FailUIe ..ccoooii s 34
2.10Mean Time TO REPAIT......c.ceiiiie ettt 34
2.11 MOdel PEIaWALAN. .....cueeuieiiiieiiesie sttt 35
BAB Il METODE PENELITIAN ....ooiii e 38
3.1 ODbJEK PeNEIItIAN .. .ccviiiiie et e 38
3.2 SUMDEE DALA......ecuiiieieiieii sttt st esre e sreenreenne s 38
3.3 Pengumpulan Data.........ccooeeiiiieiieiieie e 38
3.4 Pengolanan data ..........c.coeieeiiieieiieee e 38
3.5 AlAL ANALISA....c.eiiiiiiieie ettt nre s 44
3.6 Diagram Alir PENelitian ...........cccooviiiiiiic e 45
3.7 Diskripsi Alir PENEIITIAN. .....c.cccoiiiiiiiiiisieee e 46
BAB IV PENGUMPULAN DAN PENGOLAHAN DATA. ...t 49
4.1 Profil PEruSaNaan ...........coiiiiiiiiiie e 49
4.2 ProSeS PrOUUKSI ......ccuveiiiiiesiieiie ettt ettt sttt snee e 51
4.3 Pengumpulan Dat@........ccccceeiieiiiiiieiiecsee e 53
4.3.1 Donwtime MeSiN PrOQUKSI........cc.covriierieiieseee e 53
4.3.2 Data Jumlah Kerusakan Mesin Winding ..........ccccocvvevieiiiiiieciiesie e 57
4.3.3 Data jumlah Kerusakan KOMPONEN..........c.cccveveiievicic s 60
4.3.4 Data Waktu Kerusakan Kompoen KritiS ..........coovviinieinneniienceens 64
4.3.5 Daftar Harga KOMPONEN ......cccveiiiiiiiiiiecie e 64

4.4 Pengolanan Data..........ccocoiieiiiiiiiiiieseseeeee e 65

xii



4.4.1 Function BIOCK DIagram ........cccooeeiiiiiiiiene e 65

4.4.2 Failure Mode And Effect ANalySiS........ccccoviiiiiiiiiiiiie e 66
4.4.3 LOQIC Tree ANAIYSIS ...cc.veieeiieiieeie e ettt sae e 67
4.4.4 RCM 11 WOIKSNEEL.....c.eiiiiiiiiiieie et 69
4.4.5 Penentuan Komponen KritiS..........cooeiveieiieiieie e 70
4.4.6 Penentuan Jenis Distribusi Time to Failure............cccoovviiiiininieenn 72

4.4.7 Uji kecocokan Goodness Of Fit Data Kerusakan Komponen (Time To

FaIIUIE) . 77
4.4.8 Perhitungan Parameter dari distribusi Waktu Antar Kerusakan (Mean
TIME TO FAIUIE) ... 78
4.4.9 Penentuan Nilai Tengah Dari Distribusi Data Waktu Antar Kerusakan
(Mean Time TO Failure)........ccccveiiiiiiiie e 79
4.4.10 Penentuan Jenis Distribusi Time to Repair.......ccccccevvvverveveieeseenenn, 79

4.4.11 Uji kecocokan Goodness Of Fit Data Perbaikan Komponen (Time To

4.4.12 Perhitungan Parameter dari distribusi Waktu Antar Perbaikan (Mean
TIME TO REPAIN) cvveiiieiie ettt et 86
4.4.13 Penentuan Nilai Tengah Dari Distribusi Data Waktu Antar Perbaikan
(Mean Time TO REPAIT)....ccueieeiieiiesieeie et 87
4.4.14 Perhitungan Interval Waktu Penggantian Pencegahan Untuk
Meminimalkan Biaya...........ccooeiiiiiiiiesise e 87
4.4.15 Perbandingan Biaya Sebelum dan Sesudah Penentuan Interval Waktu
Penggantian KOMPONEN ..........cciiiinieieie it 93

4.4.16 Perbandingan Reliability Sebelum dan Sesudah Penentuan Interval

Waktu Penggantian KOMPONEN .........cccovveiieiiiieie e sieese e 93

BAB YV PEMBAHASAN ...ttt 96
5.1 Function BIOCK DIagram.........cccueiiiiiieiiiiiiie et 96
5.2 Failure Mode And Effect ANalySisS ........cooviieiiiiniiiiieeee e 97
5.3 LOQIC Tre ANAIYSIS....ccviiiieiie ettt 97
5.4 RCM I WOFKSNEEL ......oouiiiiiiiiiiiieie st 98
5.5 KOMPONEN KIS ...cuiiiiiiiiiiiieieiesie e 98
5.6 Penentuan Jenis Distribusi Time To Failure dan Time to Repair .................... 98
5.7 Analisa Uji Kecocokan Goodness Of Fit.........ccccovviiininiiieninse e 99

Xiii



5.8 Analisa Perhitungan Parameter dan Waktu Antar Kerusakan (Mean Time To

FAITUIE) .o 100
5.9 Analisa Perhitungan Parameter dan Waktu Antar Perbaikan (Mean Time To
REPAITY ... 101

5.10 Analisa Perhitungan Interval Waktu Penggantian Pencegahan Untuk

MemiNIMAIKaN BIAYA .........cccveieiieieiiecieseeie e ie e 101
5.11 Analisa Perbandaingan Biaya Sebelum dan Sesudah Penentuan Interval Waktu

Penggantian KOMPONEN .........ccviiiiieiicie et sre e ae s 101

5.12 Analisa Perbandingan Reliability Sebelum dan Sesudah Penentuan Interval

Waktu Penggantian KOMPONEN.........ccoiiiiiiiiiiiiee e 102

BAB VI KESIMPULAN DAN SARAN .....cooiiiiiiiieisie e 103
5.1 KESTMPUIAN ... 103
D2 SAFAN ..ttt ettt b e nh e e e naeesnneeree s 103
DAFTAR PUST AKA ettt sttt e s e e e anre e e snae e e snnee e e 104
LAMPIRAN Lottt e e e s eab e e s s bbb e e e e n b e e e e e nnnees 106

Xiv



DAFTAR TABEL

Tabel 2.1 Tabel FMEA (Gaspersz, 2002) ..........cucuurererereresieseeieeeesiesie e 17
Tabel 2.2 Rating Severity (Gaspersz, 2002).........ccecvuererrieriierenieseeseeieseesee e seeneens 18
Tabel 2.3 Rating Occurance (Gaspersz, 2002) ........c.ccvveveiieereeriesieeseereseeseeseeseeneens 19
Tabel 2. 4 Rating Detection (Gaspersz, 2002) ........cccecerererererineeieniesie e 20
Tabel 2.5 RCM Il Decision Worksheet (Moubray, 1997) .......ccccccvieiiieiiieiiie e 23
Tabel 4.1 Tabel Jumlah Frekuensi Downtime Mesin Produksi ............ccccccevveiveinennnnn 54
Tabel 4.2 Tabel Jumlah Total frekuensi Donwtime Mesin Produksi............cc.cceveennene 56
Tabel 4.3 Tabel Jumlah Frekuensi Downtime Mesin Winding ............cccooevvvieinennn, 57
Tabel 4.4 Tabel Jumlah Total Frekuensi Donwtime Mesin Winding ............cc.ccceve.. 59
Tabel 4.5 Daftar Kerusakan KOMPONEN ........ccviiiiiiiiiiie et siee e 60
Tabel 4.6 Tabel Jumlah Total Frekuensi Donwtime Komponen Mesin Winding ....... 63
Tabel 4.7 Daftar Keruskan Komponen KeisokKi.............ccccooiiiiiiiiiiincicncc 64
Tabel 4.8 Daftar Harga KOMPONEN......ccccoiiiiiiiiie et 64
Tabel 4.9 FMEA Mesin Winding Savio ESPero 2.........c.ccocoiiiiieiine e 66
Tabel 4.10 LTA (Logic Tree Analysis) Mesin Winding Savio Espero 2 ................. 68
Tabel 4.11 RCM I WOIKSNEET .......c.oeieiiiiiiiii et 69
Tabel 4.12 Daftar Komponen-Komponen Kritis Mesin Winding Savio Espero 2......71
Tabel 4.13 Perhitungan time to failure distribusi Normal .............c.ccoooiiiiiiiieiiens 73
Tabel 4.14 Perhitungan time to failure distribusi Lognormal.............cccccooeiininnnnnen 74
Tabel 4.15 Perhitungan time to failure distribusi Weibull...................ccoo i 75
Tabel 4.16 Perhitungan time to failure distribusi Eksponensial ..............cccccocvinnnenn. 76
Tabel 4.17 Nilai Fungsi indeks Of fIt (1) ....cvooveiiiiiieiie e 76
Tabel 4.18 Tabel Perhitungan Uji Mann’s Test...........cccccoveiveiieiieeiineie i sie s 77
Tabel 4.19 Perhitungaan Parameter MTTFE ........coviioiiie e 78
Tabel 4.20 Perhitungan Time To Repair Distribusi Normal............ccccoeviiiiieiiiecninns 80
Tabel 4.21 Perhitungan Time To Repair Distribusi Lognormal .............ccccoeveiveinennnnn 81
Tabel 4.22 Perhitungan Time To Repair Distribusi Weibull .............ccoccoooiiiininnns 82
Tabel 4.23 Perhitungan Time To Repair Distribusi Eksponensial..............cccccceeveenene 83
Tabel 4.24 Nilai Fungsi indeks Of fit () .....c.cooviiiiiii e 83
Tabel 4.25 Perhitungan uji Kolmogorov-Smirnov TeSt ........cccceevveviieiiieiiesiee e 84

XV



Tabel 4.26 Perhitungan Uji Mann’s Test.........c.cccouuvvueiieiiiaiieeiie i sie e sae e 86

Tabel 4.27 Perhitungan Interval Waktu Pergantian Komponen Keisokki................... 90
Tabel 4.28 Perbandingan Biaya Penggantian Sebelum dan Sesudah Penentuan
INEEIVAl WAKLU ..o 93

Tabel 4.29 Perhitungan Keandaan Sebelum Dan Sesudah Interval Penggantian

Pencegahan Komponen KeiSOKKi ..........ccccveiiiiiiiiieiicic e 94

XVi



DAFTAR GAMBAR

Gambar 2.1 Hubungan antara berbagai bentuk pemeliharaan...........cccocoeceininininnn. 11
Gambar 2.2 Struktur LOgiC Tree ANalYSiS........c.oiviiiiiiiieiieiesie e 21
Gambar 2.3 DeCiSioN DIagram .......c.cceccueiveieiiesieesie e see e seesee e eee e e e saesaesreenees 22
Gambar 2.4 Bathtub Curve (Moubray, 1997) ........cccooiiiiiiiniiineeee s 24
Gambar 2.5 Distribusi NOrmMal.........cccoooiiiiiii e 25
Gambar 2.6 Distribusi LOgnormal ............c.cccooiiiiiiiiii e 26
Gambar 2.7 Distribusi WeibUIL ..o 27
Gambar 2.8 Distribusi EKSPONENSIAL............ccccoveiiieiiiiieiic e 28
Gambar 3.1 Diagram Alir Penelitian ...........cccooeiiiiiiiiiiiiiieeee s 45
Gambar 4.1 Proses Produksi BENANG .......ccovueiiiiiieiiieiiie e eciee st 52
Gambar 4.2 Diagram Pareto MesSin ProduKSI ............cccccoveiiiiiiinieieeese s 57
Gambar 4.3 Diagram Pareto Mesin WINding ........ccccooeveeiieieiiiniieiece e 60
Gambar 4.4 Diagram Pareto Frekuensi Kerusakan Komponen............cccocceevvieinennnns 63
Gambar 4.5 Function Block Diagram (FBD) Mesin Winding Savio Espero 2 ........... 65
Gambar 4.6 Diagram Pareto Komponen KIitiS........ccccovvviiviiieiie e 72
Gambar 4.7 Grafik Reliability Kondisi Sekarang dan Usulan.............ccccccovniiininne. 95

Gambar 5.1 Grafik Keandalan Sebelum dan Sesudah Pada Komponen Keisokki ....102

Xvii



