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Aam Amrullah

ABSTRAK

Penelitian ini membahas tentang Rejection Rate pada proses pengelasan. Tujuan
dari penelitian ini adalah untuk mengidentifikasi penyebab dan mengurangi
kecacatan pada proses pengelasan, di mana menimbulkan perbaikan atau
pengerjaan ulang. Objek penelitian ini adalah perusahaan PT. XYZ yang bergerak
dalam bidang industri konstruksi dan fabrikasi baja (EPC+F+I Company).
Penelitian ini dianalisis menggunakan metodologi Six Sigma dengan tahapan
Define, Measure, Analyze, Improve, Control (DMAIC). Metode Six Sigma
merupakan pendekatan peningkatan kualitas untuk mencapai 3,4 kecacatan per
satu juta kesempatan. Hasil penelitian ini diperoleh 2 penyebab dominan
terjadinya perbaikan atau pengerjaan ulang pada proses pengelasan, yaitu cacat
elongated sebanyak 62,72% dan cacat rounded sebanyak 35,20%, yang
dikualifikasikan sebagai Critical to Quality (CTQ). Nilai Welding Rejection Rate
proyek X pada PT. XYZ bernilai 0,65%, di bawah batas maksimum yang
ditetapkan PT. XYZ sebesar 2%. Selain itu, hasil analisis penelitian menggunakan
metode Six Sigma diketahui bahwa nilai DPMO (Defect Per Million
Opportunities)  sebesar 2.395,82 dan nilai Sigma 4,32. Dari hasil analisis
penyebab masalah cacat elongated dan cacat rounded, diketahui faktor utama
penyebab adalah dari segi performa dan ketersediaan mesin, performa welder,
material, dan metode pengelasan. Di samping itu, dampak terhadap biaya dari
cacat pengelasan ini, diestimasikan PT. XYZ telah mengeluarkan biaya sebesar
Rp 411.390.834,00.

Kata kunci: CTQ, Pengendalian Kualitas, Six Sigma, DMAIC
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Aam Amrullah

ABSTRACT

This study discusses Rejection Rate in the welding process. The purpose of this
study is to identify the causes and reduce defects in the welding process, which
causes repair or rework. The object of this research is PT. XYZ that is engaged in
the construction industry and steel fabrication (EPC + F + | Company). Analysis
of this study use Six Sigma methodology and these stages are Define, Measure,
Analyze, Improve, Control (DMAIC). Six Sigma methods is a quality improvement
approach to achieve 3.4 defects per million opportunities. The results of research
is obtained by two dominant causes of the occurrence of repair or rework in the
welding process, the defect elongated as much as 62.72% and defect rounded as
much as 35.20%, which qualifies as Critical to Quality (CTQ). Welding Rejection
Rate project X at PT. XYZ is 0.65%, below the maximum limit that sets by PT.
XYZ by 2%. In addition, the results of research analysis using Six Sigma methods
is known that the value of DPMO (Defect Per Million Opportunities) at 2.395,82
and the value of Sigma at 4.32. From the analysis of the causes of defect
elongated and defect rounded, known major factors are performance and
availability of the machine, welder performance, materials, and welding methods.
In addition, the impact on costs of these welding defects is estimated that PT. XYZ
has spent Rp 411,390,834.00.

Keywords: CTQ, Quality Control, Six Sigma, DMAIC

viii



DAFTAR ISl

TUGAS AKHIR ..o bbbt i
HALAMAN PERNYATAAN ORISINALITAS. ...ttt ii
HALAMAN PENGESAHAN........cco i i
KATA PENGANTAR ..ot iv
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI........ccccccovvvveienine. vi
ABSTRAK .o bbb vii
ABSTRACT .. bbbttt ens viii
DN 7N G 15 TS S iX
DAFTAR TABEL ..ottt sttt xiii
DAFTAR GAMBAR ..ottt Xii
DAFTAR LAMPIRAN ...ttt sttt Xiv
BAB | PENDAHULUAN .......ooiiiiit ettt enes 1
1.1 Latar BelaKang ......cccccooveiieiiic e 1
1.2 RUumMuUSan Masalah ...........cccooiiiiiiiiiieee e 3
1.3 Tujuan PeNEIITIAN .......ccoiiiiiiiieieiee s 4
1.4 Manfaat PENElItian.........ccoooiiiiiiiiiiiee s 4
1.5 Ruang Lingkup Penelitian ..........ccoooiiiiiiiiiiiieeeee e 4
1.6 Sistematika PENUIISAN.........cccooiiiieiiee e 5
BAB 1 TINJAUAN PUSTAKA . ..ottt 6
2.1 Pengertian Kualitas..........cooooiiiiiiiiiiice e 6
2.2 The Seven Tools of QUANITY..........coiiiiiiiie 7
2.2.1  DIagram ALIN ...oooeeece e 7
2.2.2  ChECK SNEEL.......ooeeiieie et 8
2.2.3  Diagram Sebab-AKibat..........ccccooiiiiiii s 9
2.2.4  Diagram Paret..........cccccveieiieieiie s 10
2.2.5  SCAtter DIAQIams .......cccooeririiieieie et 11
P T & (V[ W - 1 g £ S 11
2.2.7  Process-Control Charts .........cccoeiieiiiinnieicse e 12

2.3 SIXSIOMA ..t 12
2.3.1  Konsep Dasar SiX SIgMAa .......cccoeeiirieienineniseseeeese e 12
2.3.2  Perhitungan Dalam Metode DMAIC ..........ccccooiiiiiiieciecee e, 13



2.3.3  Tahap-Tahap Implemetasi SiX SIgMa.........cccccvvviereeresiieneeseseene 14

2.3.4  DEIING .o s 15
2.3.5  MEBASUIE ...t 15
2.3.6  ANAIYZE ... 16
2.3.7  IMPFOVE .o 18
2.3.8  CONIIOL .ot 18
2.3.9  Manfaat SiX SIgMa........ccceeieiieiiiie e 19

2.4 Failure Mode and Effect AnalysiS.........cccovviieniiniiiiencee e 20
2.5 PENQEIASAN ..ot s 21
2.5.1  Jenis-jenis Proses Pengelasan ..........ccccccooevveiiiiciievc s 22
2.5.2  Jenis Cacat Pengelasan...........ccccooeieiiniiiniinineeece e 24
BAB 1l METODE PENELITIAN. ......cooiitieieeie e 27
3.1 Populasi dan Sampel ... 27
3.2 Lokasi dan Waktu Penelitian.........cccceveereneniieneere e 27
3.3 Diagram Alir Penelitian..........ccocoiiiiiiiiiiie e 27
3.4 Jenis dan SUMDEr Data .......ccooeveriiininieiene e 29
3.5  Metode Pengumpulan Data ...........ccceerreieiineniniseseeee e 30
3.6 Metode Analisis dan Pengolahan Data............c.ccocvvviriiinienencncneen, 30
3.6.1  Metode SiX SIgMaA.......ccoiiiiiieie s 30
3.6.2  Tahapan Pengolahan Data............cccoceeviiiiiiieiiiic e 31
BAB IV PENGOLAHAN DATA DAN ANALISIS ..., 32
4.1  Gambaran Umum Perusahaan .........cccccovereriniieneseseeiese e 32
4.2 Pengolahan Data...........ccoeeiiiieiieie e 34
421 DEIING oot e 34
A.3.2  MEBASUNE ...ttt 37
4.3.3  ANAIYZE ..o 40
434 IMPIOVE ..o 49
434 CONIOL .o e 53

4.4 Keuntungan Penerapan SiX SIgMa......ccccccvevvieeieeiiieeiee e sie e 53
4.5 HaSIH ANALISIS ...ooiviiiecieceee e 56
BAB V KESIMPULAN .....oooiiitieit ettt 58
5.1 KeSIMPUIAN......oiiiiiic e 58
5.2 SAIAN .ttt nne e 58
DAFTAR PUSTAKA ..ottt 60



DAFTAR TABEL

Tabel 1.1 Panjang Lasan Yang Harus DiperbaiKi..........c.ccccooevveiiiiniieneiiicieenns 2
Tabel 2.1 Simbol-simbol Pada Diagram Alr ... 7
Tabel 2.2 Cost Of PoOr QUalILY .......c.ooiiiiiiiiee s 13
Tabel 2.3 Pedoman Nilai Rating SEVErity .........ccccocvevieiiieiieie e 20
Tabel 2.4 Pedoman Nilai Rating OCCUFaNCe...........cccovveevveiieeieseeie e 21
Tabel 2.5 Pedoman Nilai Rating Detection............cccccvvvvevveieiieiecce e 21
Tabel 2.6 Jenis-jenis Proses Pengelasan ...........ccccoovrerininininieieiee s 22
Tabel 3.1 Tahapan Pengolahan Data............cccooeieniiiiininiseeeee s 31
Tabel 4.1 Jenis dan Panjang Cacat Pengelasan............ccccovveveiieieenesiese e, 35
Tabel 4.2 Diagram SIPOC ..ot 37
Tabel 4.3 Penyebab Cacat Pengelasan ... 42
Tabel 4.4 Nilai Prioritas Per Jenis Kegagalan............ccocooviiniicnenc e 51
Tabel 4.5 Action Plan Cacat Elongated ............ccccoccveveiiivicie e 51
Tabel 4.6 Action Plan Cacat ROUNAEd ..........cooeieieiiiiiicenee e 52
Tabel 4.7 Estimasi Biaya Perbaikan Pengelasan Per Meter...........ccccocvcenininnnn. 55
Tabel 4.8 Estimation Repair Cost Per Milimeter JOint ...........cccovveevviievveneennnne. 55
Tabel 4.9 Estimasi Total Biaya Perbaikan Pengelasan.............c.cccccceovevieiieenen. 56

Xiii



DAFTAR GAMBAR

Gambar 2.1 Contoh Diagram Al ..o 8
Gambar 2.2 Contoh Check SNEet ..........cccveieiieiieeseeee e 9
Gambar 2.3 Contoh Fishbone Diagram...........cccccocveiiiieieiie i 10
Gambar 2.4 Contoh Diagram Pareto...........ccccevveveiiieiieeiecie e 10
Gambar 2.5 Contoh Scatter DIagrams.........cccoeeeiererenieniseeeee e 11
Gambar 2.6 Contoh RUN ChartS..........ccoiieiiiieiieece s 11
Gambar 2.7 Contoh Process-Control Charts..........coccooviinieiene s 12
Gambar 3.1 Diagram Alir Penelitian ............cccooveviiiiiieie e 28
Gambar 4.1 Alur Kegiatan Produksi PT. XYZ......ccccooiiiiiiiieieie s 33
Gambar 4.2 CTQ Proses Pengelasan ...........cccoeeeieieiinieiinieiesese e 36
Gambar 4.3 Diagram Pareto Cacat Pengelasan.............cccccevvvievneic e, 36
Gambar 4.4 Diagram Sebab-Akibat Cacat Elongated .............c.ccceveiveiecieinnne. 36
Gambar 4.5 Diagram Sebab-Akibat Cacat Rounded............cccocevvevviieiverniene. 36

xii


file:///C:/Users/Aam%20Amrullah/Downloads/Skripsi%20Bismillah%20-%20Revisi.docx%23_Toc427185120
file:///C:/Users/Aam%20Amrullah/Downloads/Skripsi%20Bismillah%20-%20Revisi.docx%23_Toc427185120
file:///C:/Users/Aam%20Amrullah/Downloads/Skripsi%20Bismillah%20-%20Revisi.docx%23_Toc427185120
file:///C:/Users/Aam%20Amrullah/Downloads/Skripsi%20Bismillah%20-%20Revisi.docx%23_Toc427185120

DAFTAR LAMPIRAN

Lampiran 1. Screenshot NDT Register Report (4 Oktober 2013 — 22 Agustus

2004) oottt sttt areereares 62
Lampiran 2. Contoh Laporan Mingguan Defect Rate For Welding..................... 63
Lampiran 3. Perhitungan Estimasi Cost Repair Per Meter............cccocvevevieinennnne 64

Lampiran 4. Perhitungan Nilai DPMO dan Nilai Sigma Proses Pengelasan........ 65
Lampiran 5. Perhitungan Nilai Proporsi Defect, LCL, dan UCL..........c...ccccevenne 66
Lampiran 6. Peta Kendali P Proses Pengelasan (P-Chart) ............cccooveveiiciiennnns 67

Xiv



	Judul
	Judul-1
	Halaman Pernyataan Orisinalitas
	Halaman Pengesahan
	Kata Pengantar
	Halaman Pernyataan Persetujuan Publikasi
	Abstrak
	Abstract
	Daftar Isi
	Daftar Tabel
	Daftar Gambar
	Daftar Lampiran

