DAFTAR ISI

PERNYATAAN KEASLIAN ...ttt ettt et ettt sttt ii
SURAT KETERANGAN PENELITIAN ..ottt snee e e iii
LEMBAR PENGESAHAN DOSEN PEMBIMBING .......ccccoocviiiiiiniierieeieecieeneenie e iv
LEMBAR PENGESAHAN DOSEN PENGUII ....coooiiiiiiiriiecieecieesiee e sre s v
HALAMAN PERSEMBAHAN ...ttt sttt sttt ettt e vi
HALAMAN MOTTO ..ttt sttt ettt st sttt she e b e sbeesbeenbeenbeenee vii
KATA PENGANTAR .ottt sttt sttt sbe e sbt e ssaae s baeebeessaeessbaeensneenes viii
ABSTRAK ..ot b e b e bbbt bttt b e et ettt et sanenanes ix
DAFTAR ISttt ettt ettt sttt sat e sae e sabesaeesbeesbeenbeenbeas X
DAFTAR TABEL ...ttt ettt st s e s e st e s e xiii
DAFTAR GAMBAR ...ttt sttt st sttt st e st e s beessteessbeesbeesabeesabeesbeesnsens XV
BAB Lt e et e et ae e e s b bt e s e b bt e e e bt e e sbaeesebteeeaabaeeenn 1
PENDAHULUAN ..ottt sttt ettt e ettt e e sibe e e sabbe e s ebaeeesbbeeesbbeeesanseeesnrens 1
1.1, Latar BelaKang ......cocceoieriiiieieieieste ettt 1
1.2, Perumusan Masalah.............coecuiiriniiiiiiiiiicceee s 3
1.3, Batasan Masalah...........cooviiiiiiiiii s 4
1.4, Tujuan Penelitian.......ccooiiiiieiireiieieesie et 4
1.5, Manfaat Penelitian........cccoiieiiiiiiiii e 4
1.6.  Sistematika PENUIISAN......cooiiiiiiiiiie e 5
BAB T e et st s b e s s n 7
KAJIAN PUSTAKA .ttt ettt ettt e st e s be e sabe e sabeesabeesabeesbeesbee s 7
2.1 Kaian INAUKLIT ......oooiiieieee e 7
2.2. Kajian DEUUKLIT.........eotiriieieiesieeiee et 9
2.2.1. TEONT PEIAWALAN. .......eetetirteeiiete ettt sttt sttt sttt st sne b ens 9
2.2.2. JENIS - JENIS PErAWALAN ....cc.evveeiieiiriirieeiteiesie ettt 10
2.2.3. Kegiatan-kegiatan PErawatan .............ccceeverereeienenenieenese st 11
2.2.4. DIagram ParelO.......c.cocuererririeieierteeeeee ettt 12
2.2.5. KEANUAIAN. ..ottt 13

2.2.6. Reliability Centered Maint€NaNCe ..........cccevereeierieninieieniese st 15



2.2.7. Failure Mode and Effect Analysis (FMEA)........cccooviiiieeeiiececeeree e 18
2.2.8 LOgiC Tree ANAlYSIS(LTA) ..ottt ettt et reere e 22
2.2.9 Jenis Fungsi Distribusi Kegagalan...........cccceeuveviiiviiiie e 23
2.2.10 Uji KEBCOCOKAN.......ceitieieeiieteete ettt ettt st sea et e s e e be e s reereenbeenes 27
2.2.11 Identifikasi Distribusi antar Waktu Kerusakan dan Perbaikan............c..cccccou..... 29

2.2, 12EStiMasi Parameter.......ccecueriririeieriesieete ettt st sbe sttt sre e naenaes 29
2.2.13. Mean Time t0 FaIlUIE.......ccooiiiiieeeee s 31
2.2.14.Mean TimME 10 REPAIN .....ccveeciieiieieee ettt et re e aeenreeneas 31
2.2.15.MO0EI PEIAWALAN .......c.eetiiieiieiiie sttt sttt naenaes 32
=Y = 3 | | O O OSSPSR 35
METODE PENELITIAN ...ttt sttt sttt s 35
3.1 ODjJEK PENEIITIAN ...ttt ettt sbe st nae 35
3.2 Metode Pengumpulan Data .......ccceevveeeieeeieeiieeieeie ettt e e sre e ese e eneas 35
3.3 Kerangka Penelitian ..........cooveveeiieiieie ettt 35
3.4 Pengolanan DAt ........ccceeiieiierieeiiciieecie ettt re e et eneas 37
BAB TV .t et h e h et sh e she e a e nb ettt bttt naes 38
PENGUMPULAN DAN PENGOLAHAN DATA ..ottt 38
4.1, Profil PErUSANAAN .......cc.veeieieiiecteeste ettt e e e sne e reennee e 38
4.2, PrOSES PTrOUUKSI ..c.vevteiieteetteiteteste sttt sttt sa s nnennes 39
4.3, PeNngUMPUIAN DALA .....ccvveivieiieiiiecieesieete ettt e e sneesreesreenneenes 42
4.3.1. Data Jumlah Kerusakan MESIN .........co.eevierierieririeniinie e e 42
4.3.2. Data Jumlah Kerusakan KOMPONEN ........cccevirieieniniineeieenieeieeeesie e 48

4.4, Pengolanan Datl...........coeeiriierieriirieiene sttt sttt sttt 52
4.4.1. FUNCtion BIOCK DIGQIaM .....ccueeuiiiiiiniieieiesie ettt e 52
4.4.2. FMEA (Failure Mode and Effect ANalysis).......ccccvvevveviieceeciieiecienee e 53
4.4.3. LTA (LOQIC Tree ANAIYSIS)....cccveiierieerieieerieesieesieeieeteesesaessaesseesseesreesseenseenns 56
CritiCallY @NAIYSIS .....cviivieiieieee e s 58
4,44, RCM I WOIKSNEEL ......oceveeeieceece sttt ettt sne e 59
4.4.5. Penentuan Jenis Distribusi Time to Failure ........cccoevveveeceecieecee e 61
4.4.6. Uji kecocokan Goodness of Fit Data Kerusakan Komponen..........ccccoceeevevvenene. 76

4.4.7. Penentuan Nilai Tengah dari Distribusi Data Antar Waktu Antar Kerusakan
(Mean Time t0 FaIUIE) ......oouiiiieeeeee e 80

4.4.8. Penentuan Jenis Distribusi Time t0 REPAIT ........cceveririiiienininieceeeeeee 81



xii

4.4.9. Uji kecocokan Goodness of Fit Data Perbaikan Komponen.............cccoovevveneene. 96
4.4.10. Penentuan Nilai Tengah dari Distribusi Data Antar Waktu Antar Perbaikan
(Mean Time t0 REPAI) ....eeiuieciieieeeieesteete ettt te et e e e e e e e ssa e e e sreesseesreesreens 100
BAB V ettt e b et et s e sb e st e sree e 110
PEMBAHASAN ...ttt sttt st b e s bt e sbe e bt e b e et e be et e eateeaee 110
5.1.  Function Block Diagram (FBD).......cccerierierieii et see et 110
5.2.  Failure Mode and Effect ANalySiS(FMEA).......cciovieeieeeeeseerie e 111
5.3, LOQiC Tree ANAIYSIS (LTA) . .cciiiiereeiieieerieesieere e ete e seeeseesseesreesraessaesseesseens 112
5.4, RCM HHWOIKSNEEL ..ottt 112
5.5.  Penentuan Mesin dan Komponen KIitis ........ccecivviireiiiieicienie e 112
5.6.  Penentuan Jenis Distribusi Time to Failure dan Time to Repair........cc..cceccveneen. 113
5.7.  Analisa Uji Kecocokan Goodness Of Fit..........ccccvevveeeeriiesiiniiniie e 115
5.8.  Analisa Perhitungan Parameter dan Waktu Antar Kerusakan (Mean Time To
UL LU <) PP 115
5.9.  Analisa Perhitungan Parameter dan Waktu Antar Perbaikan (Mean Time To
REPEIT) .ttt ettt b et 116
5.10. Analisa Perhitungan Interval Waktu Penggantian Optimal Menggunakan Model
Perawatan Age REPIACEMENT ..........oieiieiie et st te e ste e s tee e 116
5.11. Analisa Perbandingan Reliability Sebelum dan Sesudah Penentuan Interval
Waktu Pengantian KOMPONEN.........c.eoiciiiiiiee e ceeeiee et etee et e stae e tee e steeeteeenreeeeneenees 117
BAB V..t h bttt sab e e st e st e st e sbeenas 119
KESIMPULAN DAN SARAN ...ttt ettt 119
6.1,  KESIMPUIAN oot e e et e et re e sree e seaeenneeesnees 119
5.2, SAIAN ..ot e e nre e 120
DAFTAR PUSTAKA Lttt sttt ettt st e st e e st e sabeesateesabee e 121



Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.

Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

Xiii

DAFTAR TABEL
IRCM 1 WOIKSNEEL. ...t 17
2 TADEI FIMEA ...t 18
3 RALING SEVEIILY ..o 19
4 RAING OCCUIANCE ......eetiiiieiiieieeiieetee et ste et sbeeae e sneeseeeneenns 20
5 RAtiNg DeteCtion .......cociiiiic et 21
1 Tabel Jumlah Frekuensi Downtime Mesin Produksi Sirup ............cc...... 43
2 Jumlah Total Frekuensi Downtime Mesin Produksi Sirup...........cc.ce...... 48
3 Daftar Kerusakan KOMPONEN ........ccoiiiiiiienieiie e 49
4 Jumlah Total Frekuensi Downtime Mesin Streep Sirup 8-Line (J) ......... 51
5 FMEA Mesin Streep Sirup 8-Line (1) ..eoiveveeieiierieeiee e 54
6 LTA Mesin Streep Sirup 8-LiNe () ....covvvrerinenininisecie e 57
7 RCM T WOIKSNEEL ...ttt 59
8 Perhitungan time to failure distribusi Normal ............c..ccooeeiiiicinen. 61
9 Perhitungan time to failure distribusi Log Normal ............c.cccceovevrenenne. 63
10 Perhitungan time to failure distribusi Eksponensial ...............cccceeeenin. 65
11 Perhitungan time to failure Weibull...............coooooiiiiiine 67
12 Nilai Fungsi INdex of Fit (1) ....ccooeiienieiiiie e 69
13 Perhitungan time to failure distribusi Normal ...........c.cccocooiiiiiiiiiinnnn 70
14 Perhitungan time to failure distribusi Log Normal ............ccccoeeveinennnns 71
15 Perhitungan time to failure distribusi Eksponensial ...........c..ccccceviennn. 73
16 Perhitungan time to failure distribusi Weibull............cc.ccooovvevviieninnnn 74
17 Nilai Fungsi Index of Fit (1) ..cccoooerieiieiiie e 76
18 Perhitungan uji Kolmogorov-SmirnoV Test ........cccccvvevveeviieiiecieeiinns 77
19 Perhitungan uji Mann’s TeSt.......cccuueriiieiiieiiiiiie e 79
20 Perhitungan time to repairdistribusi Normal............ccccooiininiiinnnnn, 81
21 Perhitungan time to repairdistribusi Log Normal ............ccccocovvivnnnenn. 83
22 Perhitungan time to repair distribusi Eksponensial ............cc.ccccccoeennn 85
23 Perhitungan time to repair distribusi Weibull.................cccooeiiiinn. 87
24 Nilai Fungsi IndeX of Fit () ...ccoeoviieiiececeeeceee e 89
25 Perhitungan time to repair distribusi Normal............ccccoevviiiivennenene. 90
26 Perhitungan time to repair distribusi Log Normal ...........ccccccovvevinnnee. 91
27 Perhitungan time to repair distribusi Eksponensial .............ccccccooeneeee. 93
28 Perhitungan time to repair distribusi Weibull..............c.cccooeiinnn. 94
29 Nilai Fungsi IndeX of Fit () ...ccovevveiiiiecececeeeee e 96
30 Perhitungan uji Kolmogorov-Smirnov TeSt .........cccccevvrenenenenesnnnnnn. 97
31 Perhitungan uji Kolmogorov-Smirnov Test .........cccocevvevenieneeiceieees 99
32 Perhitungan Interval Waktu Penggantian Komponen Pisau Belah...... 101
33 Perhitungan Interval Waktu Penggantian Komponen Seal O-ring...... 103

34 Sebelum dan Sesudah Dilakukan Perawatan Pencegahan................... 107



Tabel 4.

Tabel 5.

Tabel 5.
Tabel 5.
Tabel 5.
Tabel 5.

Xiv

35 Sebelum dan Sesudah Dilakukan Perawatan Pencegahan................... 108

1 Hasil Perhitungan Nilai Index of Fit (r) Data Waktu Kerusakan Pisau

5 Tabel Hasil Nilai Parameter TTF dan MTTF Komponen Pisau Belah . 115
6 Tabel Hasil Nilai Parameter TTF dan MTTF Komponen Seal o-ring... 116
7 Tabel Hasil Nilai Parameter TTF dan MTTR Komponen Pisau Belah. 116
8 Tabel Hasil Nilai Parameter TTF dan MTTR Komponen Seal o-ring .. 116



XV

DAFTAR GAMBAR

Gambar 2. 1 Hubungan antara berbagai bentuk perawatan ..............cccccvevviierinennenn. 11
Gambar 2. 2 Bath TUD CUNVE ........coee e 14
Gambar 2. 3 Kurva Keandalan...........ccccoiveiiiiriienese e 15
Gambar 2. 4 RCM DeCiSION DIAQIam........ccccuiueiierieaiesieenie e sieesie e sreeseeeee e 17
Gambar 2. 5 Kurva Distribusi Normal...........ccccoooiiiiiiieee e 23
Gambar 2. 6 Kurva Distribusi Lognormal .............cccooviieiiiie i 24
Gambar 2. 7 Kurva Distribusi Weibull.............cccoovoveiiiiieire e 25
Gambar 2. 8 Kurva Distribusi EKSPONensial............ccocovriiininiinenncsceceeens 26
Gambar 3. 1 Kerangka pPenelitian ........cccooieiiieiiiiiieiie et 36
Gambar 4. 1 AlUF EKSIFAKST ......c.veiieiicieiiee et 39
Gambar 4. 2 Alur Produksi Sediaan Padat.............ccccoovriieriiiniieniesiesiee e 40
Gambar 4. 3 Alur Produksi Kapsul...........ccoueiioiiiiiiie e 41
Gambar 4. 4 Alur Produksi Sediaan Cail.........cccooveieiiiiiiniinieie e 42
Gambar 4. 5 Diagram Pareto Total Downtime Mesin Produksi Sirup...........c.cc...... 48
Gambar 4. 6 Diagram Pareto Downtime Komponen Mesin Streep Sirup 8-Line (J) 52
Gambar 4. 7 Function Block Diagram Mesin Streep Sirup 8-Line (J) ........ccoevveneee. 52
Gambar 4. 8 Grafik Plot Probabilitas Distribusi Normal Data time to failure Pisau
BEIAN ... s 63
Gambar 4. 9 Grafik Plot Probabilitas Distribusi Log Normal Data time to failure
PISAU BEIAN.......eeee it 65
Gambar 4. 10 Grafik Plot Probabilitas Distribusi Eksponensial Data time to failure
PISAU BEIAN.....ceie e 67
Gambar 4. 11 Grafik Plot Probabilitas Distribusi Weibull Data time to failure Pisau
2] - o e R s e S 69
Gambar 4. 12 Grafik Plot Probabilitas Distribusi Normal Data time to failure Seal

(@ 1o PP OPS 71
Gambar 4. 13 Grafik Plot Probabilitas Distribusi Log Normal Data time to failure

R T-T= L O T T TSSO SSSTROS 72
Gambar 4. 14 Grafik Plot Probabilitas Distribusi Eksponensial Data time to failure
SBAI O TN .t 74
Gambar 4. 15 Grafik Plot Probabilitas Distribusi Weibull Data time to failure Seal

(@ 4 o PSS SPSTRSS 75
Gambar 4. 16 Grafik Plot Probabilitas Distribusi Normal Data time to repair Pisau
2721 = o SRS 83

Gambar 4. 17 Grafik Plot Probabilitas Distribusi Log Normal Data time to repair
PISAU BEIAN.......oiieic e 85



XVi

Gambar 4. 18 Grafik Plot Probabilitas Distribusi Eksponensial Data time to repair

PISAU BEIAN. ..o s 87
Gambar 4. 19 Grafik Plot Probabilitas Distribusi Weibull Data time to repair Pisau
2721 = o ST 89

Gambar 4. 20 Grafik Plot Probabilitas Distribusi Normal Data time to repair Seal 91
Gambar 4. 21 Grafik Plot Probabilitas Distribusi Log Normal Data time to repair

== L@ 1T SRRSO 92
Gambar 4. 22 Grafik Plot Probabilitas Distribusi Eksponensial Data time to repair
SBAI OmTING .ttt 94

Gambar 4. 23 Grafik Plot Probabilitas Distribusi Weibull Data time to repair Seal 95
Gambar 4. 24 Grafik Sebelum dan Sesudah Dilakukan Perawatan Pencegahan

Komponen Pisau Belah............cooouiiiiiiiiieccse e 108
Gambar 4. 25 Grafik Sebelum dan Sesudah Dilakukan Perawatan Pencegahan
KOMPONEN SEAI O-TINQ . ..uiiiiiiiieieic e 109

Gambar 5. 1 Grafik Keandalan sebelum dan Sesudah Perawatan Pencegahan
Komponen Pisau Belah ... 117
Gambar 5. 2 Grafik Keandalan sebelum dan Sesudah Perawatan Pencegahan
KOMPONEN SEAI O-TINQ ...ttt 118



