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ABSTRAK 

UPAYA PENGURANGAN CACAT PADA PROSES PENGELASAN 

DENGAN MENGGUNAKAN METODE SIX SIGMA DAN TRIZ 

Diva Faizah¹, Ir. Shanty Kusuma Dewi², dan Ikhlasul Amallynda³ 

Program Studi Teknik Industri, Fakultas Teknik, Universitas Muhammadiyah Malang 

PT Boma Bisma Indra (BBI) merupakan perusahaan manufaktur nasional yang 

memproduksi peralatan industri, dengan salah satu produk utama berupa pressure vessel 

untuk sektor pertambangan dan minyak dan gas (MIGAS), petrokimia, serta 

ketenagalistrikan. Pada periode enam bulan produksi, temuan cacat pada proses pengelasan 

pressure vessel dengan rata-rata cacat pengelasan sebesar 7,3% dan level sigma 3,68, hal 

ini melampaui ambang mutu internal 5% dan target sigma ±4,5 sehingga memicu rework 

dan keterlambatan pengiriman. Dari permasalahan tersebut diperlukan analisis yang 

memberikan solusi yang terstruktur dan terukur yaitu menggunakan metode Six Sigma 

dengan penerapan DMAIC dan TRIZ. Berdasarkan penelitian pada tahap define ditemukan 

5 jenis cacat yang dijadikan sebagai CTQ yaitu porosity, slag inclusion, lack of fusion, 

undercut, dan root concavity. Kemudian pada tahap measure didapatkan nilai DPMO 

13117,6 dan sigma 3,72. Selanjutnya, pada tahap analyze dengan menggunakan variasi 

pareto 80/20 didapatkan tiga prioritas, kemudian dipetakan sebab-akibatnya menggunakan 

fishbone diagram, dan di analisis menggunakan FMEA yang didapatkan tiga RPN tertinggi 

yaitu elektroda terkontaminasi dengan, gangguan cuaca dengan, dan tidak ada verifikasi 

aliran gas independen di ujung torch. Lalu pada tahap improve dibuat usulan berdasarkan 

perolehan RPN teringgi menggunakan metode TRIZ. Pada tahap akhir yaitu control 

memberikan rekomendasi perbaikan berdasarkan TRIZ untuk mengurangi kecacatan pada 

hasil proses pengelasan. 

 

Kata Kunci: Proses Pengelasan,FMEA, Six Sigma, DMAIC, TRIZ 
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ABSTRACT 

EFFORTS TO REDUCE DEFECTS IN THE WELDING PROCESS USING 

SIX SIGMA AND TRIZ METHODS 

Diva Faizah¹, Ir. Shanty Kusuma Dewi², dan Ikhlasul Amallynda³ 

Industrial Engineering Study Program, Faculty of Engineering, University of 

Muhammadiyah Malang 

PT Boma Bisma Indra (BBI) is a national manufacturing company that produces industrial 

equipment, with one of its main products being pressure vessels for the mining and oil and 

gas (MIGAS), petrochemical, and electricity sectors. In the six-month production period, 

defects were found in the pressure vessel welding process with an average welding defect 

of 7.3% and a sigma level of 3.68, this exceeded the internal quality threshold of 5% and 

the sigma target of ±4.5, thus triggering rework and delays in delivery. From these 

problems, an analysis is needed that provides a structured and measurable solution, 

namely using the Six Sigma method with the application of DMAIC and TRIZ. Based on 

research at the define stage, 5 types of defects were found that were used as CTQ, namely 

porosity, slag inclusion, lack of fusion, undercut, and root concavity. Then at the measure 

stage, the DPMO value was 13117.6 and sigma 3.72. Furthermore, in the analyze stage 

using the 80/20 Pareto variation, three priorities were obtained, then the cause and effect 

were mapped using a fishbone diagram, and analyzed using FMEA which obtained the 

three highest RPNs, namely contaminated electrodes with, weather disturbances with, and 

no independent gas flow verification at the tip of the torch. Then in the improve stage, a 

proposal was made based on the highest RPN obtained using the TRIZ method. In the final 

stage, namely control, recommendations for improvements were provided based on TRIZ 

to reduce defects in the welding process results. 
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