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ANALISIS KUALITAS PRODUKSI PIPA ASTM A53 GRADE A SIZE
10> DENGAN MENGGUNAKAN METODOLOGI SIX SIGMA
PADA PLANT WTM 16 DI PT XYZ

Saimun Riswanto

ABSTRAK

Penelitian ini mengkaji kualitas produksi pipa ASTM A53 Grade A, Size
10” PT. XYZ dengan menggunakan metodologi Six Sigma. Setelah dilakukan
pengukuran baseline kinerja (nilai DPMO & level Sigma), diperoleh nilai DPMO
untuk kegiatan produksi adalah 21.440 DPMO atau setara dengan 3,5 Sigma.
Dari hasil analisis menggunakan metode FMEA (Failure Mode and Effect
Analysis) diketahui bahwa faktor penyebab utama terjadinya produk cacat adalah
faktor HF Problem, pahat inner gompal, pahat outer gompal, Electrical Cutt off
Problem dan Bearing Roll Problem.

Kata kunci : Pengendalian Kualitas, Six Sigma, DMAIC, FMEA
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ANALYSIS OF PIPE PRODUCTION QUALITY FOR ASTM AS53
GRADE A SIZE 10” USING SIX SIGMA METHODOLOGY
IN PLANT WTM 16 PT. XYZ

Saimun Riswanto

ABSTRACT

This study examines the quality of the ASTM A53 Grade A pipe size 10" in
PT XYZ by using Six Sigma methodology. After using baseline performance
measurement (DPMO value & level sigma), the value of DPMO for production
process is 21.440 DPMO or equivalent to 4,5 sigma. The result of the analysis
using FMEA method (Failure Mode and Effect Analysis) conclude that the defects
were caused by several problems which are HF problem, outer and inner insert
tool problem, electrical cut off problem and bearing roll problem.

Keywords : Quality control, six sigma, DMAIC, FMEA

viii



DAFTAR ISI

HALAMAN PERNYATAAN ORISINALITAS ...t i
HALAMAN PENGESAHAN ......cooiiiiiitieietse e iii
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI ................... iv
KATA PENGANTAR ...t v
ABSTRAK ..ottt vii
ABSTRCT ..ttt ettt sttt renn s viii
Y I G 1 ) PSS IX
DAFTAR TABEL ..ottt Xi
DAFTAR GAMBAR. ... .co ottt e Xii
BAB | PENDAHULUAN ..o 1
1.1 Latar Belakang ..o 1
1.2 Rumusan Masalah ... 3
1.3 Pembatasan masalah............ccccoveiiiiniiiiiniee e 4
1.4 Tujuan Penelitian.........ccccoeeiiiieiicii e 4
1.5  Manfaat penelitian ..o 4
1.6 Sistematika PENUIISAN........cccooieiieicieseee e 5
BAB Il TINJAUAN PUSTAKA ...ttt 7
2.1  Pengendalian Kualitas...........ccccvveiieiiiieieeie e 7
2.2  Definisi dan Konsep SiX SIgma........ccccovevveiiiiieiieie e 8
2.3 Metodologi DMAIC ... 12
2.3.1 Tahap DefiNe.....cccooiiiiiiieeeee e 12
2.3.2  Tahapan MEaSUIE.........ccceeiveiierieeeesee e st 14
2.3.3 Tahap ANAIYZE ......ccoooeiieee e 17
2.3.4  Tahap IMPIrOVE .....ociiiiiiiieieiee et 18
2.3.5 Tahap COoNtrol ........cociiiiiiiiieee e 21

2.4 Kerangka Konsep Penelitian ...........ccccoooeiiieie i, 21
2.5 Peneliti terdanulu............cocooiiiiiii e 22
BAB 11l METODOLOGI PENELITIAN .....coiii e 23
3.1 JeniS Penelitian ......cccccvevieie e 23
3.2 Jenis dan Sumber Data .........ccoovereiiiniieiie e 23



3.2 1 JENIS Data...cooeeeeeeeeeeeee 23

3.2.2 SUMDEI Data ..c.veevveiiiciieicee e e 24
3.3 Diagram Alir Penelitian..........ccccoovvieiieeiiiie e 24
3.4 Metode Pengumpulan Data........ccccoevvevenieiiene e 25

341 StUl PUSTAKA. ....coveiiieieieiiceie e e 25

3.4.2 ODbServasi LangSUNG.........ccccueiererienenenieniseeieiesie e 25

3.4.3 Wawancara TerstruKtUr..........ccooererereneninieieie e 25
3.5  Metode AnaliSis Data........cccocerverierienieiiiisieieeee e 25

3.5.1 Tahap DefiNe......cccooiiiiiiiiieeee s 26

3.5.2  Tahap MEASUIE......cc.oiiiiriiciieieee s 26

3.5.3 Tahap ANAIYZE .......coeieeiececece e 26

3.5.4 Tahap IMPrOVE ......ccoeieeiecc e 27

3.5.5 Tahap Control ... 27

BAB IV HASIL DAN PEMBAHASAN........ccoie e 28
4.1  Gambaran Umum Perusahnaan ...........ccoccoovveenrnnnnnnesesesesnenns 28
4.2  Pengumpulan Data ........cccceeieiieiieciesecse e 30

4.2.1 Data Jenis Cacat Produk Pipa Size 10 Inci Spec ASTM A53

L] 10 [ OSSR 30

4.2.2 Data Waktu dan Jenis Breakdown (PAMCO Summary).......... 31

4.2.3 Data cacat dan Jumlah Produksi WTM 16 .........ccccocevvinnnnnne. 31
4.3  Pengolahan Data...........ccccceiieiieiiiiic s 32

4.3.1 Tahap DefiNe......cccooiiiiiiiiieeee s 32

BAB V SIMPULAN DAN SARAN .....oooiii e 49

DAFTAR PUSTAKA ..ot 51



DAFTAR TABEL

Tabel 2.1 Tingkat Kecacatan pada Sigma..........ccccveveeviereiieseese e e eseeseeseenens 9
Tabel 2.2 Contoh tabel spreadsheet FMEA ... 19
Tabel 2.3 Contoh Nilai occurance (OCC), severity, (SEV) dan detection (DET) 20
Tabel 2.4 Contoh Bentuk Tabel Action For Failure Mode..........cccccoveevieniennnnne. 20
Tabel 4.1 Data Cacat dan Jumlah Produksi WTM 16 (Januari 2016 — Desember
20D6) ettt ettt ettt e et b e e bt neere e 31
Tabel 4.2 Tabel Jenis Cacat, Pada produk ASTM A53 Grade A.........ccevveenene. 32
Tabel 4.3 Perhitungan Nilai DPMO dan Nilai Sigma Untuk Setiap OP ............. 33
Tabel 4.4 Data Prioritas Analisis OP nilai DPMO tinggi.........cccccevvivevecineennene, 34
Tabel 4.5 Perhitungan Nilai CL-U bar, LCL, UCL dan Proposi Defect............... 37
Tabel 4.6 Data Waktu Breakdown 7 OP Penyebab Tingginya Nilai DPMO........ 38
Tabel 4.7 Spreadsheet FIMEA ... 42

Tabel 4.8 Tabel Action Plan For Failure Mode Class B, Class C dan Afkir...... 46

Xi



DAFTAR GAMBAR

Gambar 1.1 Gambar Pipa Baja ASTM A53 Grade A ......ccocevveveieeneee e 2
Gambar 1.2 Percentages Unexpected Stopages vs Defect pipa ASTM ............... 2
Gambar 2.1 Contoh Pareto DIiagram .........cocevveiiiieniennenie e 13
Gambar 2.2 Contoh Process Mapping (SIPOC Diagram).........cccccoeeeerenennnnns 14
Gambar 2.3 Contoh Bentuk Peta Kendali U (U-Chart) .........ccccceeeiveieccieinenne. 17
Gambar 2.4 Contoh Cause and Effect Diagram..........ccccccoecevvevivivecieseece e 18
Gambar 2.5 Kerangka Konsep Penelitian.............ccoooviiiniiiiciec s 21
Gambar 3.1 Diagram Alir PENEITIAN .......c.coiiiiiiiiiieeeee e 24
Gambar 4.1 SIPOC Diagram Proses Produksi Pipa Jenis ASTM A53 Grade A 29
Gambar 4.2 Pareto Diagram nilai DPMO .........cccccocoiiiiiiieiicceec e 35

Gambar 4.3 Peta Kendali U-Chart Pipa Baja Jenis ASTM A53 Grade A......... 37
Gambar 4.4 Pareto Diagram Perioritas Perbaikan dari Waktu Breakdown ...... 39

Gambar 4.5 Cause and Effect Diagram Penyebab Produk Cacat ...................... 39

xii


file:///G:/Mata%20Kuliah%20Semester%20VIII%20Universitas%20Bakrie/Tugas%20Akhir/Tugas%20Akhir%20(%20Analisis%20Kualitas%20Produksi%20Pipa%20ASTM%20A53%20Grade%20A%20WTM%2016)%20)%20Saimun%20R%201132023005%20(17022018).docx%23_Toc506799676
file:///G:/Mata%20Kuliah%20Semester%20VIII%20Universitas%20Bakrie/Tugas%20Akhir/Tugas%20Akhir%20(%20Analisis%20Kualitas%20Produksi%20Pipa%20ASTM%20A53%20Grade%20A%20WTM%2016)%20)%20Saimun%20R%201132023005%20(17022018).docx%23_Toc506799677
file:///G:/Mata%20Kuliah%20Semester%20VIII%20Universitas%20Bakrie/Tugas%20Akhir/Tugas%20Akhir%20(%20Analisis%20Kualitas%20Produksi%20Pipa%20ASTM%20A53%20Grade%20A%20WTM%2016)%20)%20Saimun%20R%201132023005%20(17022018).docx%23_Toc506799681

