ANALISA KEAUSAN SLEWING GEAR 242-UB1 AREA UNIT SHIP UNLOADER PT SOLUSI BANGUN
INDONESIA TBK
Fikry Alvianto Kurniawan, Dr. Handoko, S.T., M.T. ; Stephanus Danny Kurniawan, S.T., M.Eng. ; Braam Delfian Prihe

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

B,
DAFTAR ISI

JUDUL TUGAS AKHIR ......ccovurrvirrricrenraecrensesssccsesnces i
HALAMAN PERSOALAN .............. cerseeseseeesasasasanns ii
HALAMAN PENGESAHAN. ..... seesresessessentessentestentsstentanes iii
PERNYATAAN BEBAS PLAGIASL......couiiiiiinitiiinnsnesecssisscsscssisssssessssscsssssesssesseseanee iv
LEMBAR PERSEMBAHAN ....coovininninninsencnicssissessscssssssnssssssssssssssssssssseses .V
KATA PENGANTAR ....ccovirnriniisnicnnssessnessecsassanesenns seeseesessnesnssnesassasssesassnsnanns vii
DAFTAR ISI ....covvvevinueennnns teesresaesneatsteaeasaetsbe b et s b e b et e b e RS b SRS b SRS RS b SRS b SRR e R b s viii
DAFTAR GAMBAR......couiiirerrinnisicsnisscssisssssssssssssssssssssossssasssaes X
DAFTAR TABEL....uuuuiieieciinieiensncnecnenisncssississcssissessssssssssssesessesssessesssssessesssssessens xii
INTISAR..uciiiiiiiiitinnitinnintininsinnissississessisssssssssesssssesssssessssssssesssssssssssessssssssssssssessessosas xiii
ABSTRACT ca.aaunaoneenvnrennrnnnnnnesnnssnsssssessasssesssssanssssssssssssssssssssassassssssssssasssassassssssasssassassss xiv
BAB I PENDAHULUAN 1
1.1 Latar Belakang Masalah ...........ccccoocuiiiiiiiiiiiiiie ettt 1
1.2 Rumusan Masalah ..o 3
1.3 Tujuan Penelitian ........cociiiiiiiiiiieei ettt et ettt s 3
1.4 Batasan Masalah .........ccccoiiiiiiii et e e 4
1.5 Metode Pengumpulan Data ............ccoevieiiieiiiiieeeeeeeeeee et 4
1.6 Sistematika PenuliSan............cceeiieiiiiiieiieeeeree ettt 5
BAB II TINJAUAN PUSTAKA .....covivuirrrisnrcnnsnnsnncesssesaesanssssanne 6
2.1 Penelitian Terdahulu ........coocoooiiiiiii e 6
2.2 SHID URIOQAET ...ttt ae e see e ssnesnnees 7
2.3 Spesifikasi Mesin Utama Ship Unloader Type ST-940-D............ccccvveveevvuenerirennnnn. 10
2.4, SIEWING GOAT ...ttt et e e et et e et et e eneeenee 14
2.5 KRAUSAN ...ttt et sttt st a e ae s 16
2.5.1 Pengertian KeaUSan .........ccccceeeiieiiieeiieiieciie ettt sre et et e v esse e e 16
2.5.2. Jenis — Jenis KCAUSAN.........ccovieiieiieeiieieecee ettt sre e sae e saeeesseesreesnseessee e 17
2.5.3 Cara Mengurangi Keausan ...........c.ccccerieriiiiiniinienieniccieeceeee e 20

2.6 Keausan pada SIEWING Gear ...........ccuueeeeeieiieee ettt 20
2.7 Cara Pengukuran Keausan Komponen Slewing Gear .............cccccoveveeecoveciracvennne. 23
2.7.1 Pengukuran Backlash dari Slewing Gear Ring..........ccccovveeiienieiesiaiiieieeeenne. 23
2.7.2 Pengukuran Vertical Play dari Slewing Gear Ring............ccccccoveevevevenencueneenne. 24

2.8 Root Cause ANalysis (RCA) ..ccueoveiecieieet ettt 27
2.9 DIA@Iam FiISHDONE ......c..ooviiiiiiiiiiiiiieseeeeee ettt 27
2,10 HIPOLESIS 1veeuvreierieiieierecteeeieeete et e ereeteeetbeesbeestteesveeseaessseessaessneesseesssessseassssansessesnnns 28



ANALISA KEAUSAN SLEWING GEAR 242-UB1 AREA UNIT SHIP UNLOADER PT SOLUSI BANGUN
INDONESIA TBK
Fikry Alvianto Kurniawan, Dr. Handoko, S.T., M.T. ; Stephanus Danny Kurniawan, S.T., M.Eng. ; Braam Delfian Prihe

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

BAB III METODE PENELITIAN.....ccocnvinninicsninsenssncsanssessasssesssesseesssssssanes 30
3.1Jenis Penelitian ..........coeiiiriiiiiiiieiiicecci ettt 30
3.2 Alat dan Bahan .......oocoooiiiiii e e 30
3.3 Prosedur Penelitian ..........c.ccoooiiiiiiiiiiiiiiiiiccccccc e 30
3.4 Waktu dan Tempat Penelitian ..........cccoeeeriiriiiienieninienieie e 32
3.5 Metode Pengumpulan Data .........c.ccccoviiiiiiiiiiniiniiiciccceee e 32
3.6 Analisa dan Pembahasan .............cooccoeiiiiiiiiiinee e 32
3.7 KESTMPUIAN ...ttt ettt ettt et eseeeeneeenneas 32

BAB IV HASIL DAN PEMBAHASAN ....cociniininecsnnssesssessanssissssssnssssssssssssssssassssssssssasss 33
A1 IHSPECLION ...ttt e et e et e et e e s bt e e sabte e esseeesnbeesnsbaesnsseaensseeanssaeenseens 33
4.2 Perhitungan Presentase Keausan Komponen Slewing Gear.............ccccouveveevevennnnen. 36
4.3 Stop Inspection Predictive MAinNteRANCE ..............cccoevoueeeeeieeeieeeeeeeeeee e 37
4.4 Persentase Peningkatan Keausan Gear............c.ccocveevcviierciiiecieeeciee e sivee e 41
4.5 Clearance dan Backlash dari Kontak Gear PiHiON .............ccccoveevveeeeecrieeiraceeenenenne, 42
4.6 Perhitungan Laju KeausSan...........coevvierieiiiniiniieieienecieieseee et 44
4.7 Material Slewing Gear dan Pinion GEar ..............ccceveeeeeeeeeecieeeieeeieesieeneeeseeseeens 48
4.8 Analisa DI1agram FiSADONE ..........c.oocueeiieiieiieee ettt 48

BAB V PENUTUP .....couiiiiiineinensninsnisenssisscssnsssssssssssssssssssssssstsssssssssssssssssssssssassssssssosssss 50
5.1 KESIMPUIAN ....ccuviiiiiiiiicieccie ettt ettt ereeseneesneesaneseseenneas 50
5.2 SATAIN ettt ettt et sba e sttt sebeebees 50

DAFTAR PUSTAKA ......uuiiitriennenncercsnesseesneene 52

LAMPIRAN ..cuoiiriinninnnneissnnssessansssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssasss 54

X



ANALISA KEAUSAN SLEWING GEAR 242-UB1 AREA UNIT SHIP UNLOADER PT SOLUSI BANGUN
INDONESIA TBK
Fikry Alvianto Kurniawan, Dr. Handoko, S.T., M.T. ; Stephanus Danny Kurniawan, S.T., M.Eng. ; Braam Delfian Prihe

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
DAFTAR GAMBAR
Gambar 1. 1 Ship Unloader dan Unloading Crane..............ccccccoeeecueeecieesceeesceeesireessveennns 1
Gambar 1. 2 Slewing gear skala 1:8........c.coooiiieiiiiiiiicie ettt 2
Gambar 2. 1 Unloader TUPe GFAD ...........ccoovoueeeueesieeieeieeeeeie ettt sve e e 7
Gambar 2. 2 Unloader Type Siwertell Vertical Screw CONVEYOT .........ccveeeeeeeeeceerieiriraennenns 8
Gambar 2. 3 MAterial fIOW ......cc.eeiuiriiieieieieeeseeee ettt et enees 9
Gambar 2. 4 Siwertell - Ship Unloader Type ST-940-D .........cccoocvemeemeoieiieeieceeeeeeeen 10
Gambar 2. 5 Sketsa dimensi keseluruhan (IMm) ............cccveeeviiiieiiiieiiie e 11
Gambar 2. 6 KOMPONEN SIEWING GEAT ......c.ocvuireiiiiriiriiiiieiieeeeeteies ettt 14
Gambar 2. 7 Slewing gear pada Ship Unloader Type ST-940-D skala 1:8.......................... 15
Gambar 2. 8 Gambar lokasi pengecekan SIEWING Gear .........cccveeeeeeeecvenieeieecieeie e 15
Gambar 2. 9 Perpindahan logam secara adhesi..........cecevveiuierieeciienieeieeeeseeeeee e 17
Gambar 2. 10 PTOSES CUILING ........c.veeeevieeeiieeeiieesiee ettt eeite e steeesveeessbeeeeraeasssaeestseesssaeesssees 18
Gambar 2. 11 Perpindahan material karena adhesive wear ...............ccocccvvevevevveirenoeenennn. 18
Gambar 2. 12 Tlustrasi dari proSes SUDSUFFACE............cccuevevvieriereieniiiienieneeieseee st 19
Gambar 2. 13 Model interaksi antara agen korosif dan permukaan...........c.cccceevevvennennnnn. 19
Gambar 2. 14 Gear nomor 84 mengalami Keausan .............ccocceevevienienieneeienceiescee e 21
Gambar 2. 15 Titik eksentrik pada @ear ..........ccovecueeviiiciiecieeieeeese e 24
Gambar 2. 16 Pengukuran backlash dengan sudut tertentu.............ccceeevveeevveeecrieevveeennnen. 24
Gambar 2. 17 Posisi pengukuran vertical play ...........cccceeeveeeeeceeiiieiiiiieeeecee e 25
Gambar 2. 18 Pengukuran vertical PIay............c..ccoeceeeiecieeiieiieeeeceesee e 25
Gambar 2. 19 Pengukuran POSISI @).......ccueeeeruerienieriereenieeieneeiesseesesseenseeneesseseesseensenseens 26
Gambar 2. 20 Pengukuran pada posisi b) dan €) ......c.ccceeveeierieiienieiesieeeeeee e 26
Gambar 2. 21 Diagram fISADONE. ...........ooeeeeeeeeeeeeeeeeeeeee ettt neas 28
Gambar 3. 1 Flowchart penelitian............cocuevueriiiiiiiiiieneeieeeeseeee et 31
Gambar 4. 1 Lokasi inSPEKSi SIEWING GEAT .........c..ccvevcviecrieciieeiieereeeiieeieesee e eseeesvessaenees 33
Gambar 4. 2 Kontak slewing gear bagian atas lebih lebar 2 mm data Desember 2022 skala
22T ettt ettt bt e ae st et bt eneenene 34
Gambar 4. 3 Slewing gear sektor utara posisi pukul 01.30 s/d 04.00 data Desember 2022
SKALA 127 1ottt ettt ettt e bt ent e b e enbe bt enbenaeens 34
Gambar 4. 4 Slewing gear sektor selatan keausan teeth bagian atas 1-1,5 mm data Desember
2022 SKaIA T:T0 ittt 34
Gambar 4. 5 Slewing gear sektor selatan posisi pukul 07.30 s/d 10.30 data Desember 2022
SKALA 117 ettt 35
Gambar 4. 6 Gambar gear bagian atas yang sudah mulai tajam dan mengalami retak skala
L1200 ..ttt bbbt bt ebe e 35
Gambar 4. 7 Slewing gear pukul 06.00 nomor 38 data Mei 2023........cccccoeevieeieireennennnen. 37
Gambar 4. 8 Posisi atas dan bawah pada slewing gear skala 1:18........cccccvvvieiiininninennen. 39
Gambar 4. 9 Posisi pengukuran Keausan SIEWING Gear ..........cc.oceveeveevveeveeeceiecreerveereennn 40
Gambar 4. 10 Persentase peningkatan keausan gear pada posisi atas........ccccceeeeereererenen. 41
Gambar 4. 11 Persentase peningkatan keausan gear pada posisi bawah .......................... 41



ANALISA KEAUSAN SLEWING GEAR 242-UB1 AREA UNIT SHIP UNLOADER PT SOLUSI BANGUN
INDONESIA TBK
Fikry Alvianto Kurniawan, Dr. Handoko, S.T., M.T. ; Stephanus Danny Kurniawan, S.T., M.Eng. ; Braam Delfian Prihe

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJAH MADA
Gambar 4. 12 Pengukuran backlash pada kontak slewing gear dan pinion gear................ 42
Gambar 4. 13 Pengecekan backlash pada pinion gearbox slewing barat ...............cccuen... 42
Gambar 4. 14 Pengecekan backlash pada pinion gearbox slewing timur .......................... 43
Gambar 4. 15 Tebal diSk GEar............cccooveiiiiiiiiiiiiiiieeeeetee e 45
Gambar 4. 16 Diagram fishbone penyebab keausan pada slewing gear ...........ccccccueeuvene... 49

X1



ANALISA KEAUSAN SLEWING GEAR 242-UB1 AREA UNIT SHIP UNLOADER PT SOLUSI BANGUN
INDONESIA TBK
Fikry Alvianto Kurniawan, Dr. Handoko, S.T., M.T. ; Stephanus Danny Kurniawan, S.T., M.Eng. ; Braam Delfian Prihe

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
DAFTAR TABEL

Tabel 2. 1 Material.......coo.iiiiieieeeee ettt ettt et e eee et e 11
Tabel 2. 2 General Vertical CONVETYOT.........ccuuvvuveeciueeecieeecieesitveesveeesreessiseessaveesvvessnees 12
Tabel 2. 3 Transmission Vertical CONVEYOT ...........ccuweeeeieieeeieeeiieeieeieesteseeeseee e sseeeens 12
Tabel 2. 4 Reducer Transmission Inlet DeViCe ...............ccuecveeeeeeeeeeeeireneeeieeieeesnesveeeens 12
Tabel 2. 5 Horizontal Feeding Conveyor (General)..............cccoocueeeeerceeneeceseeesieinenenns 12
Tabel 2. 6 Transmission Horizontal Feeding CONVEYOT .........ccueeceeeereevesiaeieeceeeeeeeeeeens 13
Tabel 2. 7 Mait SUDPLY «...oooeeeeeeeeeee ettt ettt e s eae e enneas 13
Tabel 2. 8 Hydraulic Motor for SIEWING ............cccccvciroiiniiieiiiiiiieiese ettt 13
Tabel 2. 9 Planetary Gear (SIEWING) ........coeeeueeeeeiieeeeieeeeeee ettt 13
Tabel 2. 10 Open Gear (SIEWING) ..........ccoeeeeiroiiiiiiiiiieiieeeet ettt 14
Tabel 2. 11 Maintenance SIEWING Gear.............cuecueveueecreeeieeciieeieesieeieeseesaeesaeesaesseenses 16
Tabel 4. 1 Data Stop Inspection Prediction MAintenance ...............ccceeeveeeveearivvensiveenennns 38
Tabel 4. 2 Data zona keausan measurement teeth on date 24.06.2022 .........ccccccvvvevvevrennen. 39
Tabel 4. 3 Data zona keausan measurement teeth on date 7.12.2022 ........cccevevveevcvenrennen. 40
Tabel 4. 4 Hasil pengukuran clearance dan backlash pinion ke ring gear ........................ 43

X1l



