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ABSTRAK 
 

Proses normalizing pada produk forged body di PT. X masih menghadapi 

permasalahan kualitas yang ditandai dengan tingginya tingkat kecacatan produk, 

khususnya kecacatan underhardness. Penelitian ini bertujuan untuk 

mengidentifikasi jenis kecacatan yang dominan, menganalisis penyebab 

kecacatan utama, serta memberikan usulan perbaikan Standar Operasional 

Prosedur (SOP) guna meminimalkan kegagalan pada proses normalizing. Metode 

yang digunakan dalam penelitian ini adalah Statistical Process Control (SPC) yang 

meliputi check sheet, histogram, p-chart, diagram Pareto, dan diagram sebab 

akibat (fishbone), serta dilanjutkan dengan metode Failure Mode and Effect 

Analysis (FMEA). Hasil analisis menunjukkan bahwa sebelum perbaikan 

kecacatan underhardness sebesar 4.700 unit hal tersebut berada di luar batas 

kendali statistik. Setelah perbaikan penurunan kecacatan sebesar 580 unit. 

Berdasarkan analisis fishbone dan FMEA, diketahui bahwa penyebab dominan 

kecacatan berasal dari faktor manusia, terutama terkait kurangnya pelatihan 

operator dalam pengendalian parameter proses normalizing, tidak mengkalibrasi 

mesin sebelum memulai proses, kurangnya kepatuhan terhadap prosedur, dan 

kelelahan dalam bekerja. Nilai Risk Priority Number (RPN) tertinggi pada 

kecacatan underhardness sebelum perbaikan sebesar 2.267, serta nilai RPN 

menurun menjadi 415. Perbaikan ini difokuskan pada peningkatan kompetensi 

operator melalui pelatihan rutin operator dan evaluasi penerapan Standard 

Operating Procedure (SOP) proses normalizing selama enam bulan terbukti 

mampu menurunkan tingkat kecacatan underhardness sebesar 88,885%. Hal ini 

menunjukkan bahwa penerapan Standar Operasional Prosedur (SOP) mampu 

meningkatkan stabilitas proses dan menurunkan tingkat kecacatan pada proses 

normalizing produk forged body.  

Kata Kunci : Heat Treatment, Statistical Processing Control (SPC), Failure Mode 

Effect Analysis (FMEA),  Risk Priority Number (RPN), Pengendalian Kualitas. 
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ABSTRACT 
 

The normalizing process of forged body products at PT. X is still facing 

quality issues, indicated by the high level of product defects, particularly 

underhardness defects. This study aims to identify the dominant types of defects, 

analyze the main causes of defects, and provide improvement proposals for the 

Standard Operating Procedure (SOP) to minimize failures in the normalizing 

process. The methods used in this research are Statistical Process Control (SPC), 

which includes check sheets, histograms, p-charts, Pareto diagrams, and cause-

and-effect (fishbone) diagrams, followed by the Failure Mode and Effect Analysis 

(FMEA) method. The analysis results show that before improvement, 

underhardness defects reached 4,700 units, which were outside the statistical 

control limits. After the improvement, defects decreased by 580 units. Based on 

the fishbone and FMEA analysis, it was found that the dominant cause of defects 

originated from human factors, particularly related to the lack of operator training 

in controlling normalizing process parameters, failure to calibrate machines before 

starting the process, lack of adherence to procedures, and work fatigue. The 

highest Risk Priority Number (RPN) value for underhardness defects before 

improvement was 2,267, and it decreased to 415 after improvement. The 

improvements focused on enhancing operator competence through routine 

training and evaluating the implementation of the Standard Operating Procedure 

(SOP) for the normalizing process over six months, which proved effective in 

reducing underhardness defects by 88.885%. This indicates that the 

implementation of the Standard Operating Procedure (SOP) can improve process 

stability and reduce the defect rate in the normalizing process of forged body 

products. 

Keywords: Heat Treatment, Statistical Process Control (SPC), Failure Mode and 

Effects Analysis (FMEA), Risk Priority Number (RPN), Quality Control. 
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