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ABSTRAK 

 

Nina Berliana, Program Studi teknik Industri S-1 Fakultas Teknologi Industri, Institut 

Teknologi Nasional Malang, Juli 2025, Analisis Pengendalian Kualitas Produk Benang 

Menggunakan Metode Fault Tree Analysis (FTA) dan Failure Mode and Effect Analysis 

(FMEA), Dosen Pembimbing : Nelly Budiharti dan Kiswandono. 

       Dalam industri tekstil, kualitas produk merupakan aspek krusial yang mempengaruhi 

kepuasan pelanggan dan efisiensi produksi. Penelitian ini dilakukan di PT. XYZ, perusahaan 

pemintalan benang, yang mengalami permasalahan produk cacat melebihi standar batas 5% 

dari total produksi. Tujuan dari penelitian ini adalah untuk menganalisis penyebab utama 

terjadinya cacat produk serta dampak yang ditimbulkan dari cacat produk benang open end 

serta memberikan usulan perbaikan.  

       Penelitian ini menggunakan metode Fault Tree Analysis (FTA) digunakan untuk 

mengidentifikasi akar penyebab cacat secara logis dan sistematis, sedangkan metode Failure 

Mode and Effect Analysis (FMEA) digunakan untuk menganalisis tingkat keparahan, 

kemungkinan terjadi, dan kemampuan deteksi dari setiap potensi kegagalan melalui 

perhitungan Risk Priority Number (RPN). Data yang dianalisis berasal dari produksi benang 

open end jenis Ne16 selama periode Juli–Desember 2024. 

       Hasil penelitian menunjukkan bahwa jenis cacat dominan adalah cacat cekung sebesar 

6,4%. Penyebab utama cacat berasal dari empat faktor: manusia (operator kurang teliti, salah 

setting), mesin (sensor tidak optimal, kecepatan tidak sesuai), material (ketidaksesuaian 

spesifikasi), dan lingkungan (kelembapan tidak stabil). Nilai Risk Priority Number (RPN) 

tertinggi mencapai 240 pada cacat cekung akibat sensor ketegangan yang tidak optimal. 

Berdasarkan hasil tersebut, usulan perbaikan diberikan dalam bentuk peningkatan prosedur 

kontrol kualitas, pelatihan operator, kalibrasi mesin secara berkala, serta pengaturan 

kelembapan ruang produksi, nilai RPN menunjukkan penurunan signifikan. Hasil ini 

membuktikan bahwa metode FMEA dan FTA efektif dalam mengidentifikasi, menganalisis, 

dan meminimalisir cacat produk benang.  

Kata kunci: Pengendalian Kualitas, Benang open end, FMEA, FTA, Produk Cacat, RPN 

 

 

 

 

 





 

 

ABSTRACK 

 

Nina Berliana, Undergraduate Program in Industrial Engineering, Faculty of Industrial 

Technology, National Institute of Technology Malang, July 2025, Analysis of Yarn Product 

Quality Control Using Fault Tree Analysis (FTA) and Failure Mode and Effect Analysis 

(FMEA) Methods, Supervisors: Nelly Budiharti and Kiswandono. 

       In the textile industry, product quality is a crucial aspect affecting customer satisfaction 

and production efficiency. This research was conducted at PT. XYZ, a yarn spinning 

company, which experienced product defects exceeding the standard limit of 5% of total 

production. The purpose of this study was to analyze the main causes of product defects and 

the impact of open-end yarn product defects, and to provide recommendations for 

improvement. 

       This research used the Fault Tree Analysis (FTA) method to logically and systematically 

identify the root causes of defects. Failure Mode and Effect Analysis (FMEA) was used to 

analyze the severity, likelihood, and detectability of each potential failure through Risk 

Priority Number (RPN) calculations. The analyzed data came from the production of Ne16 

open-end yarn during July–December 2024. 

       The results showed that the dominant defect type was concave defects, accounting for 

6.4%. The main causes of defects were four factors: human (operator inattention, incorrect 

settings), machine (sensor suboptimality, inappropriate speed), material (non-conforming 

specifications), and environmental (unstable humidity). The highest Risk Priority Number 

(RPN) value reached 240 for concave defects due to suboptimal tension sensors. Based on 

these results, improvements were proposed in the form of improved quality control 

procedures, operator training, regular machine calibration, and humidity regulation in the 

production room. The RPN value showed a significant decrease. These results demonstrate 

the effectiveness of the FMEA and FTA methods in identifying, analyzing, and minimizing 

yarn product defects. 

Keywords: Quality Control, Open-end Yarn, FMEA, FTA, Defective Products, RPN 
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