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ABSTRAK 

Hamzah Adhitya. 201810215123. Analisis penyebab cacat produksi Exhaust Manifold 

menggunakan metode Fault Tree Analisis (FTA) & Failure Mode & Effect Analysis 

(FMEA) (Studi kasus PT. Futaba Industrial Indonesia).  
 

PT. Futaba Industrial Indonesia bergerak dibidang manufaktur otomotif, dan hasil  

produksi seperti Chassis part, Body part dan terkait dengan sistem pembuangan kendaraan 

roda empat. Pada proses produksi selama 6 bulan terhitung dari bulan juli 2021 hingga 

bulan desember 2021 jumlah defect pada produk mengalami peningkatan yaitu sebesar 

16% sedangkan batas toleransi presentase yang telah ditetapkan sebesar 5%. Untuk itu 

perlu dilakukan penelitian untuk mencari penyebab cacat yang terjadi untuk menurunkan 

presentase defect dan memberikan usulan perbaikan untuk meningkatkan kualitas produk. 

dengan menggunakan metode FTA dan FMEA. Di dapatkan jenis defect yang memiliki 

presentase tertinggi yaitu jenis welding zig-zag, keropos, dan bolong, dengan metode FTA 

didapatkan kesahalan dasar dari beberapa faktor penyebab defect terdapat pada operator 

yang kurang kompeten terhadapat pekerjaanya, dan analisis menggunakan metode FMEA 

didapatkan moda kegagalan potensial penyebab defect dengan nilai RPN terbesar yaitu titik 

sudut welding tidak presisi dengan nilai RPN 320, gas welding abis dengan nilai RPN 200, 

dan spatter yang menumpung di area nozzle tip dengan nilai RPN 144.  

 

Kata kunci (sentence case) : Defect, FTA, FMEA,RPN. 
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ABSTRACT 

Hamzah Aditya. 201810215123. Analysis of the causes of exhaust manifold using the 

Fault Tree Analysis (FTA) & Failure Modes & Effects Analysis (FMEA) (Case study of 

PT. Futaba Industrial Indonesia). 

 
PT. Futaba Industrial Indonesia is engaged in automotive manufacturing, 

and products such as Chassis part, Body part and related to the exhaust system of 

four-wheeled vehicles. In the 6 month production process starting from July 2021 

to December 2021 the number of defects in the product has increased by 16% while 

the percentage tolerance limit that has been set is 5%. For this reason, it is 

necessary to conduct research to find the causes of defects that occur in order to 

reduce the percentage of defects and provide recommendations for improvements 

to improve product quality. using the FTA and FMEA methods. The type of defect 

that has the highest percentage is obtained, namely zig-zag, porous, and perforated 

welding types, with the FTA method obtained basic errors from several causal 

factorsdefect there are operators who are less competent at their work, and analysis 

using the FMEA method shows potential causes of failure modesdefect with the 

largest RPN value, that is, the welding angle is not precise with an RPN value of 

320, gaswelding finished with an RPN value of 200, and spatter which 

accommodates in the areanozzle tip with an RPN value of 144 

Keywords : Defect, FTA, FMEA,RPN. 
 

Analisis Penyebab.., Hamzah Adhitya, Fakultas Teknik, 2023



Analisis Penyebab.., Hamzah Adhitya, Fakultas Teknik, 2023



Analisis Penyebab.., Hamzah Adhitya, Fakultas Teknik, 2023



Analisis Penyebab.., Hamzah Adhitya, Fakultas Teknik, 2023



DAFTAR ISI 

                     Halaman 

LEMBAR PERSETUJUAN PEMBIMBING ................................................ ii 

LEMBAR PENGESAHAN ............................................................................ iii 

LEMBAR PERNYATAAN ............................................................................. iv 

ABSTRAK ......................................................................................................... v 

ABSTRACT ...................................................................................................... vi 

LEMBAR PERNYATAAN PERSETUJUAN ............................................. vii 

KATA PENGANTAR ................................................................................... viii 

DAFTAR ISI ...................................................................................................... x 

DAFTAR TABEL ......................................................................................... xiii 

DAFTAR GAMBAR ...................................................................................... xiv 

DAFTAR LAMPIRAN ................................................................................... xv 

BAB I PENDAHULUAN ................................................................................ 16 

1.1 Latar Belakang ................................................................................... 16 

1.2  Identifikasi Masalah ........................................................................... 18 

1.3  Rumusan Masalah .............................................................................. 18 

1.4  Batasan Masalah ................................................................................. 19 

1.5 Tujuan Penelitian ................................................................................ 19 

1.6 Manfaat Penelitian .............................................................................. 19 

1.7  Lokasi dan waktu Penelitian ............................................................... 20 

1.8 Metode Penelitian ............................................................................... 20 

1.9 Sistematika Penulisan ......................................................................... 21 

BAB II LANDASAN TEORI ......................................................................... 22 

2.1  Profil Perusahaan ................................................................................ 22 

2.2  Definisi Exhaust Manifold ................................................................. 22 

2.3  Proses Produksi .................................................................................. 23 

2.4  Pengendalian Kualitas ........................................................................ 24 

Analisis Penyebab.., Hamzah Adhitya, Fakultas Teknik, 2023



2.5  Kualitas ............................................................................................... 25 

2.6 Definisi Diagram Pareto ..................................................................... 26 

2.7  Fault Tree Analysis (FTA) ................................................................. 27 

2.8  Definisi  FMEA (Failure Mode And Effect Analysis) ....................... 30 

2.8.1.  Tipe FME (Failure Mode and Effect Analysis) .............................. 31 

2.8.2  Dasar-Dasar FMEA ........................................................................ 32 

2.8.3  Tujuan FMEA (Failure Mode and Effect Analysis) ....................... 33 

2.9 Variabel FMEA (Failure Mode & Effect Analysis) ........................... 34 

2.9.1   RPN (Risk Priority Number) ......................................................... 34 

2.9.2  Brainstorming ................................................................................. 38 

4.9.3. Metode 5W + 1H ............................................................................ 38 

2.10  Penelitian Terdahulu ........................................................................... 40 

BAB III METODOLOGI PENELITIAN ..................................................... 43 

3.1  Jenis Penelitian ................................................................................... 43 

3.2  Teknik Pengumpulan Data ................................................................. 43 

3. 3 Teknik Pengolahan Data .................................................................... 44 

3.5  Kerangka Penelitian .......................................................................... 46 

BAB IV ANALISIS DATA DAN PEMBAHASAN ...................................... 47 

4.1  Pengumpulan Data ............................................................................. 47 

4.1.1  Data Umum Perusahaan.................................................................. 47 

4.1.2  Layout dan Lokasi Perusahaan ...................................................... 48 

4.1.3  Proses Produksi Exhaust Manifold ................................................ 49 

4.1.4  Data Total Produksi Dan Data Defect Exhaust Manifold................ 55 

4.1.5 Grafik Perbandingan Data Total Produksi Dan Data Defect Exhaust 

Manifold..................................................................................................... 58 

4.1.6  Proporsi Data Total Produksi dan Data Defect Exhaust Manifold 

Secara keseluruhan .................................................................................... 59 

4.2  Pengolahan Data ................................................................................. 60 

4.2.1  Pareto Chart .................................................................................... 60 

4.3  Analisis Data dan Pembahasan ........................................................... 62 

4.3.1  Analisa FTA (Fault Tree Analysis) ................................................ 62 

4.3.2 Analisis FMEA (Failure Mode and Effect Analysis) ..................... 69 

Analisis Penyebab.., Hamzah Adhitya, Fakultas Teknik, 2023



BAB V PENUTUP ........................................................................................... 80 

5.1  Kesimpulan ......................................................................................... 80 

5.2  Saran ................................................................................................... 81 

DAFTAR PUSTAKA ...................................................................................... 83 

LAMPIRAN ..................................................................................................... 85 

 

Analisis Penyebab.., Hamzah Adhitya, Fakultas Teknik, 2023



DAFTAR TABEL 

Tabel 1. 1 Data Defect Produk Exhaust Manifold ............................................ 16 

Tabel 2. 1  Istilah dalam metode Fault Tree Analysis (FTA) ........................... 27 

Tabel 2. 2  Simbol-simbol Fault Tree Analysis ................................................ 29 

Tabel 2. 3 Contoh Tabel FMEA ........................................................................ 32 

Tabel 2. 4 Nilai Severity ................................................................................... 34 

Tabel 2. 5 Nilai Occurrence .............................................................................. 35 

Tabel 2. 6 Nilai Detection ................................................................................. 36 

Tabel 2. 7 Contoh Analisa 5W + 1H pada usulan perbaikan ............................ 38 

Tabel 2. 8 Matrik Jurnal Penelitian Terdahulu.................................................. 39 

Tabel 4. 1 Data.Total Produksi dan Data Defect Exhaust Manifold Pada bulan Juli 

2021 Desember 2021......................................................................................... 55 

Tabel 4. 2 Data Deffect Exhaust Manifold bulan Juli 2021-Desember 2021 ... 56 

Tabel 4. 3 Data Jenis Defect Pada Produk Exhaust Manifold secara keseluruhan

 ........................................................................................................................... 60 

Tabel 4. 4 Moda Kegagalan Potensial Proses produksi Exhaust Manifold ...... 70 

Tabel 4. 5 Rating Severity ................................................................................. 70 

Tabel 4. 6 Rating Occurance ............................................................................. 71 

Tabel 4. 7 Rating Detection .............................................................................. 71 

Tabel 4. 8 Penentuan Rating Severity, Occurance, Detection Setiap Proses 

Produksi ............................................................................................................ 72 

Tabel 4. 9 Usulan Perbaikan Terhadap moda kegagalan potensial penyebab defect 

yang terjadi ........................................................................................................ 74 

Tabel 4. 10 Analisis 5W+1H usulan perbaikan Moda kegagalan Potensial ..... 76 

Tabel 4. 11 Analisis 5W+1H pada usulan perbaikan Moda Kegagalan Potensial77 

Tabel 4. 12 Analisis 5W+1H pada usulan perbaikan Moda Kegagalan Potensial78 

 

Analisis Penyebab.., Hamzah Adhitya, Fakultas Teknik, 2023



DAFTAR GAMBAR 

Gambar 2. 1 PT. Futaba Industrial Indonesia ................................................... 21 

Gambar 2. 2 Exhaust Manifold ......................................................................... 22 

Gambar 2. 3 Contoh Diagram Pareto ................................................................ 26 

Gambar 2. 4 Contoh bentuk diagram pohon kesalahan (FTA .......................... 28 

Gambar 3. 1 kerangka Penelitian ...................................................................... 46 

Gambar 4. 1 Lokasi PT. Futaba Industrial Indonesia........................................ 48 

Gambar 4. 2 Operation process chart proses exhaust manifold ........................ 49 

Gambar 4. 3 Presentase Biaya Kualitas ............................................................ 57 

Gambar 4. 4 Grafik Perbandingan data total Produksi Dan Data Total Deffect 

Exhaust Manifold .............................................................................................. 58 

Gambar 4. 5 Proporsi Data Total Produksi dan Data Total Defect Exhaust Manifold 

bulan Juli 2021 – Desember 2021 ..................................................................... 59 

Gambar 4. 6 Diagram Pareto Akumulasi Jenis cacat pada Exhaust Manifold.. 61 

Gambar 4. 7 Analisa FTA (Failure Tree Analysis) Defect Welding Zig-zag ... 62 

Gambar 4. 8 Analisa FTA (Failure Tree Analysis) Keropos ............................ 65 

Gambar 4. 9 Analisis FTA (Failure Tree Analysis) Defect Bolong (hole) ....... 67 

 

Analisis Penyebab.., Hamzah Adhitya, Fakultas Teknik, 2023

https://d.docs.live.net/96f6bb4ffa505c39/Documents/TUGAS%20KULIAH%20HAMZAH/SKRIPSI%20HAMZAH/FOTO%20DEFECT%20DAN%20LAMPIRAN/REVISI%20HASIL%20SIDANG%20SKRIPSI_HAMZAH%20ADHITYA_201810215123.docx#_Toc121916145
https://d.docs.live.net/96f6bb4ffa505c39/Documents/TUGAS%20KULIAH%20HAMZAH/SKRIPSI%20HAMZAH/FOTO%20DEFECT%20DAN%20LAMPIRAN/REVISI%20HASIL%20SIDANG%20SKRIPSI_HAMZAH%20ADHITYA_201810215123.docx#_Toc121915752


DAFTAR LAMPIRAN 

Lampiran 1 Daftar pertanyaan wawancara 

Lampiran 2 Hasil wawancara 

Lampiran 3 Brainstroming 

Lampiran 4 Proses brainstroming dan wawancara 

Lampiran 5 Jenis Defect Bolong (hole) 

Lampiran 6 Jenis Defect Keropos 

Lampiran 7 Jenis Defect Welding Zig-zag 

Lampiran 8 Lembar cek plagiasi 

Lampiran 9 Checksheet Trouble Report Exhaust 

Lampiran 10 Biodata Penulis 

Lampiran 11 Kartu Bimbingan Skripsi 

 

Analisis Penyebab.., Hamzah Adhitya, Fakultas Teknik, 2023

https://d.docs.live.net/96f6bb4ffa505c39/Documents/TUGAS%20KULIAH%20HAMZAH/SKRIPSI%20HAMZAH/FOTO%20DEFECT%20DAN%20LAMPIRAN/ACC%20SKRIPSI_HAMZAH%20ADHITYA_201810215123.docx#_Toc121324543

	01-201810215123-cover
	02-201810215123-lembar persetujuan
	03-201810215123-pengesahan
	04-201810215123-pernyataan-plagiasi
	05-201810215123-abstrak
	06-201810215123-pernyataan-publikasi
	07-201810215123-pengantar
	08-201810215123-daftar isi
	09-201810215123-daftar-tabel
	10-201810215123-daftar-gambar
	11-201810215123-daftar-lampiran



