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ABSTRACT 
 

The manufacturing industry is a key pillar in global economic growth, yet the risk of failure 

remains a crucial challenge. PT XYZ, a plastic yarn manufacturer in Gresik, faces similar challenges 

despite achieving success. The production process is not yet optimal, with a defect rate exceeding the 

standard limit. This research utilises the FMEA and Kaizen approaches to identify priority failure modes 

and propose improvements. Analysis indicates that yarn spot defects are the top priority for correction, 

attributed to insufficient pump pressure. Proposed improvements based on the Risk Priority Number 

include installing pressure control devices, implementing preventive maintenance, and providing support 

facilities for operators. Therefore, these improvements are expected to enhance the efficiency and the 

quality of the plastic yarn production process at PT XYZ Gresik. 
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Introduction 
 

Industrial development has become the main support for global economic growth, covering 

various sectors ranging from technology to manufacturing. [1]. As one of the main sectors in the global 

industry, manufacturing continues to develop significantly to answer growing market demand. [2]. 

Despite innovation and efficiency efforts, the risk of failure remains a major challenge facing the product 

manufacturing industry. [3]. Factors such as the introduction of new technology, instability in the supply 

of raw materials, and the complexity of the production process trigger the risk of failure. [4]. In facing 

these challenges, the company emphasises failure prevention as the main focus. They strive to implement 

proactive and innovative strategies to reduce risks and ensure smooth operations and product quality. [5]. 

The PT XYZ company operates in the plastic thread manufacturing industry sector. Based in 

Gresik, this company has become an important supplier for various industrial sectors. Specialising in the 

production of plastic thread, PT XYZ is known as a manufacturer that produces high-quality products 

for the global market. Despite achieving success, PT XYZ faces various complex failure risk challenges 

along the production line. This can be seen from the fact that there are still failures in the production 

process, which result in defects. The following is the check sheet data for PT XYZ's plastic thread 

production: 

 
Figure 1. Plastic thread production defect 

Based on Figure 1, the average thread defect is 6.23%, exceeding the standard defect limit of 

2.00% set by the company. This fact shows that the production process is carried out by PT. XYZ is not 

optimal. To overcome this problem, research is needed to identify priority failures through the Failure 
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Mode and Effect Analysis (FMEA) process. [6]. This effort aims to identify risks that could cause 

significant failure proactively. [7]. Using FMEA, companies can systematically identify possible causes 

and consequences of failure. [8]. The Kaizen approach facilitates PT XYZ in continuing to make 

continuous improvements through small improvements in their production processes. [9]. Adopting a 

kaizen approach by considering 5W+1H (What, Why, Where, When, Who, How), PT. XYZ can 

thoroughly analyse the risk of failure and propose effective improvements to prevent it [10].  

 

 

Research Methods 
 

The data needed to design a failure risk analysis using the FMEA method and the Kaizen 

approach consists of secondary and primary data. [11]. Secondary data was obtained through indirect 

observation using historical records from the QC department from January to November 2023. Check 

sheet data includes quantitative information regarding production quantities and types of product defects, 

while primary data is obtained through direct observation, unstructured interviews with related parties, 

and questionnaire assessments of related respondents [12]. 

Primary data was collected through direct observation and unstructured interviews with related 

parties to understand better the phenomenon being studied. [13]. The sources used are the production 

section head, quality control section head, and mechanical section head; unstructured interview data 

involving mechanical engineering operators, bobbin thread operators, and machine mechanics to obtain 

comprehensive information regarding the factors causing defects. This qualitative data includes factors 

causing defects, risk of failure, and impact of failure. Questionnaire data was collected from 10 

respondents who had worked for five years and had an in-depth understanding of the yarn extrusion 

process. [14]. 

This research processes data using quality control tools such as Pareto and fishbone 

diagrams.[15]. The Pareto diagram is prepared by arranging data based on the defect severity order, from 

the highest to the lowest, obtained from the check sheet results. [16]. Pareto diagrams and fishbone 

diagrams are connected in explaining cause-and-effect relationships. The Pareto principle shows that 

20% of the types of defects may cause 80% of the types of defects that occur. [17]. The results of the 

Pareto diagram can make it easier to determine the steps in selecting the type of defect that will be 

analysed further on the fishbone diagram. The fishbone diagram was created based on qualitative data 

regarding the causes and consequences of product defects obtained from interviews with related parties. 

The results of the fishbone diagram analysis will be further processed using the FMEA method to 

evaluate failure modes at each stage of the production process. [18]. 

Failure Mode and Analysis (FMEA) aims to identify failure modes with the highest Risk 

Priority Number (RPN) values. Respondents conduct the assessment using a rating scale from 1 (one) to 

10 (ten). The assessment parameters used include the severity, frequency of occurrence, and detectability 

of the failure modes identified in the production process. [19], [20]. The severity rating increases with 

the severity of the failure mode; the higher the rating, the higher the level of severity that occurs. Rating 

events increase as the potential cause occurs more frequently; the higher the rating, the more often the 

potential cause occurs. The detection rating increases with the difficulty of detecting the cause of the 

failure mode; the higher the rating, the more difficult it is to detect the cause. [21]. The average results 

of respondents' assessments for each failure mode will be multiplied to determine the Risk Priority 

Number (RPN) value[22], [23]. 

The RPN is arranged from highest to lowest value to determine appropriate improvement steps. 

The failure mode with the highest RPN is the top priority for repair. [24]. Proposed improvements will 

be implemented using the Kaizen method approach. This approach will address key questions about what 

needs to be improved (what), why the improvement is needed (why), where the improvement will be 

implemented (where), when the progress will be made (when), who is responsible for its implementation 

(who) , and how improvements will be made (how) [25]. 

 

 

Results and Discussion 
  

Check Sheet 

The data used is historical data from inspection sheets from January 2023 to November 2023. 

This data includes production data, the number of defects, and the number of types of defects in plastic 

threads. The following is the PT XYZ check sheet data:  
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Table 1 Plastic thread check sheet data for the period January 2023 – November 2023 

Month 

(2023) 

Sum 

producti

on 

Kind Defect 

Sum 

defect 

Propors 

defect 
Thread 

Spotted 

Thread 

Break 

Thread 

Serrated 

Diamete

r 

does not 

Match 

Color 

Striped 

Jan 640 13 6 5 9 4 37 5,78% 

Feb 612 21 5 2 8 3 39 6,37% 

Mar 654 18 5 5 9 7 44 6,73% 

Apr 607 14 6 3 8 6 37 6,10% 

Mei 599 17 4 4 7 3 35 5,84% 

Jun 586 10 5 5 6 3 29 4,95% 

Jul 644 16 7 2 9 5 39 6,06% 

Agu 532 24 10 3 5 2 44 8,27% 

Sep 630 16 8 2 9 5 40 6,35% 

Oct 628 17 6 3 6 4 36 5,73% 

Nov 630 12 10 5 11 2 40 6,35% 

Total 6762 178 72 39 87 44 420 6,21% 

Average 614,73 16,18 6,55 3,55 7,91 4,00 38,18 6,23% 

 

Diagram Pareto 

This diagram helps prioritize the types of problems or defects that occur in the production 

process. The Pareto diagram data processing process uses data on defect types and the number of defects 

from the inspection sheet from January 2023 to November 2023. The data is sorted from the highest to 

the lowest number of defects, then the percentage and accumulative value of all existing defects is 

calculated. The following are the results of tables and graphs for compiling a Pareto diagram:  

 

Table 2 Pareto diagram data results 

No Sum Defect Sum Defect Percentage Accumulation 

1 Thread Spotted 178 42,38% 42,38% 

2 Diameter Does Not Match 87 20,71% 63,10% 

3 Thread Break 72 17,14% 80,24% 

4 Color Striped 44 10,48% 90,71% 

5 Thread Serated 39 9,29% 100,00% 

Total 420 100,00% 
 

 

Based on Table 2 above, a Pareto diagram can be drawn using Microsoft Excel software to 

determine the level of defects that are the main priority for repair. The following is a Pareto diagram of 

the types of defects in plastic threads:  

 
Figure 2. Pareto diagram on types of thread defects 

Based on Figure 2 above, the highest type of defect was found in spotted thread defects with a 

percentage value of 42.38%. The implementation of the Pareto diagram continues with the fishbone 

diagram, looking for factors that cause spot thread defects to reduce the number of defects that occur. 

 

Diagram Fish Bone 

The fishbone diagram was created to identify the factors that cause defects in yarn production. 

Fishbone diagram analysis in determining causal factors uses primary data from observations and 
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interviews with respondents related to the production process. The following are the results of processing 

the fishbone diagram data: 

There are no operator  

support facilities

Wrong machine 

settings

Less competent

Operators lack focus

Inadequate 

ventilation system

Environmental 

contamination

Humid work area

The 
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the raw 

material is 

not high 
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The thread 
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process is not 

perfect
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worn 

nozzle

Pump pressure is 

low

Uneven filament 

flow

Oxidized 

during the 

cooling 

process

Dynamic raw 

material 

properties

Fatigue

Screw and 

barrel worn

Air cooling 

ring is c logged

Uneven cooling

Inconsistent 

temperature

There is no 

preventive 

maintenance 

SOP

Still using 

corrective 

maintenance

Defect

Thread

freckle

No time

Oxidized in 

the sizing 

process

The  haul of machine voltage is uneven

Inappropria

te speed

Oxidized during the 

winding process

Winder speed decreases

Lack of temperature control on 

heater and blower

Fuser 

temperature  

is too high

The bobbin thread is loose

Blocked
Raw material 

residues

PID Controlle rs 

eror

 
Figure 3. Spotted thread defect fishbone diagram 

 Based on Figure 3 above, 5 (five) factors cause spot thread defects: method, human, 

environmental, material, and machine factors. The following is an analysis of each causal factor: 

 

1. Method 

 The method factors shown in the fishbone diagram occur because the results of each raw 

material test are dynamic. There is no extruder machine component settings standardization, only a 

formula for calculating the settings. The operator must formulate the right settings so that the product 

produced complies with the quality standards set by the company. Another factor is the lack of time to 

carry out preventive maintenance. The condition of the machine is that it works 24 hours a day, so the 

company uses corrective maintenance methods when machine parts are indicated by significant process 

failures/production defects. 

 

2. Human 

 The human factor in the fishbone diagram occurs due to the operator's lack of competence in 

setting up the machine. This is based on a lack of experience in solving the problems that can lead to 

wrong settings. Another factor is operators not being focused while working due to poor physical 

conditions, which disrupts the production process. This condition cannot be avoided because operators 

have no supporting facilities when working. Still, it is hoped that every operator must maintain physical 

condition when performing their duties. 

 

3. Environment 

 The environmental factors shown in the fishbone diagram occur as a result of the work area 

being damp due to inadequate air ventilation, causing the raw material to be contaminated by air and 

causing spot defects in the thread extrusion results. 

 

4. Materials 

 The material factor shown in the fishbone diagram occurs due to the raw material settling for a 

long time in the thread extrusion line and the low viscosity of the raw material because the melting 

temperature is too high, which can cause the raw material to oxidize. 

 

5. Machine 

 The machine factor shown in the fishbone diagram occurs due to uneven cooling and imperfect 

thread printing processes. The temperature of the cooling process carried out by the AC tank/water 

cooling tank is inconsistent because the old machine cannot maintain the coolness of the AC tank water. 
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The clogged ring water also causes the cooling process, so the extrusion results' cooling process is 

uneven. 

The thread printing process is imperfect because the pump pressure is too low, which can cause 

the thread to have hollow defects. After all, it is not strong enough to remove air bubbles. A dirty nozzle 

surface occurs because residual raw materials settle on the surface of the worn nozzle. Screw and barrel 

wear can result in uneven flow of plastic filament, causing the formation of oxidation and air voids in 

the extruded filament. 

 Lack of proper temperature control on the heater and blower can result in thermally and 

structurally unbalanced threads, leading to air void defects. The pulling speed of the haul of a machine 

is too high or too low and can cause uneven thread tension, resulting in air bubbles in the thread filament. 

Inconsistent winding speed can result in a too-loose thread, so empty spaces can form in the spool. 

 

Failure Mode and Effect Analysis (FMEA) 

Failure mode and effect analysis (FMEA) on spot yarn defects aims to assess the failure modes 

identified in the yarn production process. The identified failure modes will be evaluated by respondents 

based on the criteria of severity, occurrence, and detectability. The author used 10 (ten) respondents with 

the requirements of working for 5 (five) years, understanding the entire production process flow, and 

understanding machine components. The results of the respondent's assessment are calculated using the 

average formula for each failure mode. The following are the results of the failure mode assessment: 

 

Table 3 Assessment of failure modes of spotted thread defects 

Failure 

Type 
Process Code 

Potential 

Impact 
S 

Potential 

Causes 
O Detection Mode D 

Defects 

potted 

thread 

(Smelting 

Plastic) 
A1 

Visccositas 

raw materials 

are not high 

enough 

5 

Melting 

temperature 

too high 

2,6 

Test viscometer 

and machine 

configuration 

settings 

2,8 

(Molding) 

B1 

Pump 

pressure is 

low 

8,7 
Blockage in 

the inlet 
3,4 

Direct visual 

inspection 
6 

B2 
Uneven 

filament flow  
8,3 

Worn screw 

and barrel 
2,5 

Direct visual 

inspection and 

denier test 

5,7 

B3 Nozzle Dirty 8,4 

The nozzle 

surface is 

worn 

2,4 
Direct visual 

inspection 
5,1 

(Cooling) 

C1 

Air cooling 

ring is 

clogged 

3,3 
Raw material 

residues 
3,1 

Direct visual 

inspection 
4,7 

C2 
Uneven 

cooling 
3,4 

Inconsistent 

coolant 

temperature 

3,2 

Temperature 

sensor and 

engine 

configuration 

settings 

1 

(Sizening) 

D1 

Lack of 

temperature 

control on 

heater and 

blower 

5,6 

PID 

controllers’ 

error 

1,6 

Temperature 

sensor and 

engine 

configuration 

settings 

1 

D2 

The haul of 

machine 

voltage is 

uneven 

5,4 
Inappropriate 

speed 
2,3 

Direct visual 

inspection, 

machine 

configuration 

settings, and 

autograph test 

2,5 

(Winding) E1 

The result of 

winding the 

thread on the 

bobbin is 

loose 

5,5 
Winder speed 

is inconsistent 
4 

Direct visual 

inspection and 

machine 

configuration 

settings 

2,6 
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Based on Table 3 above, FMEA prioritizes failure mode analysis during production without 

depending on failure in a particular process. FMEA considers factors such as humans, machines, 

methods, materials, measurements, and the environment. Each of these elements has its own sub-

elements that can work independently, together, or even interact with each other to produce failure. 

Once the severity, occurrence, and detectability values have been obtained, RPN values can be calculated 

for each failure mode. Each failure mode's average severity, occurrence, and detectability values are 

multiplied to determine the RPN value. The failure mode with the largest RPN value is the priority for 

corrective action. The following is a table of risk priority numbers (RPN) for each failure mode: 

 

Table 4 RPN failure mode 

Number Code Failure Mode RPN 

1 B1 Pump pressure is low 177,48 

2 B2 Uneven filament flow 118,28 

3 B3 Nozzle Dirty 102,82 

4 E1 The result of winding the thread on the bobbin is loose 57,20 

5 C1 The air-cooling ring is clogged 48,08 

6 A1 The visccosity of the raw material is not high enough 36,40 

7 D2 Uneven cooling 31,05 

8 C2 Uneven cooling 10,88 

9 D1 Lack of temperature control on heater and blower 8,96 

 

Based on Table 4 above, 9 (nine) types of failure modes cause spot thread defects in the production 

process. The biggest problem of freckle thread defects is caused by the failure mode of low pump pressure 

because it has an RPN value of 177.48 with a severity value of 8.7. Because of this failure, the thread 

filament printing process is not strong enough to remove air bubbles, which can cause freckle-type 

defects and must be repaired immediately. Improvements to this process are carried out based on the 

causes of failure, which have been analysed using the Failure Mode and Effect Analysis (FMEA) method 

so that the problems that occur are known for repairs. 

 

Proposed Improvements Using the Kaizen Approach 

Improvement proposals using the Kaizen 5W+1H approach is used to determine the relationship 

between the causes and effects of defects and find solutions by describing the best decisions for 

implementing appropriate actions. Proposed improvements are analysed by making direct observations 

and conducting unstructured interviews with the head of the production section, head of the quality 

control section, head of the mechanical section, technical operators, bobbin thread operators, machine 

mechanics, and other parties. The following are proposed improvements that can correct the failure 

mode: 

Table 5 Proposed 5W+1H improvements 

No Factor What Why Where When Who How 

1 
Blockage 

in the inlet 

Installing 

pressure 

transducers 

So that the 

filament 

pressure 

flowing 

through the 

cylinder 

matches the 

pump's 

capabilities 

Cylinder 

and 

nozzle in 

the 

molding 

process 

This is done 

before 

starting the 

production 

process 

Technical 

operator in 

charge of 

the thread 

extrusion 

section 

Pressure 

transducers 

are 

installed 

between 

the 

cylinder 

and the 

nozzle and 

then set so 

that the 

pump 

pressure is 

controlled 

2 
Too many 

filaments 

Provide 

warnings 

related to 

operational 

standards 

for raw 

So that the 

yarn 

extrusion 

process 

complies 

with the 

In the 

Hopper, 

the 

filament 

container 

is placed 

Done before 

carrying out 

the process 

of filling 

raw 

materials 

Head of 

the yarn 

production 

planning 

division 

Conduct 

briefings 

to 

operators 

to observe 
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material 

extraction 

specified 

quality 

standard 

specificatio

ns 

before 

entering 

the 

extrusion 

process 

and 

operator 

hopper 

capacity 

3 

There is no 

downtime 

for 

preventive 

maintenan

ce 

Develop 

and 

implement 

preventive 

maintenan

ce 

consistentl

y 

So that the 

machines 

used for 

production 

do not lose 

their proper 

lifetime 

Plastic 

thread 

productio

n 

extruder 

machine 

Carried out 

according to 

a 

predetermin

ed schedule 

before the 

machine 

experiences 

downtime 

Mechanic 

on duty 

Create and 

implement 

preventive 

maintenan

ce SOP 

according 

to machine 

downtime 

data. 

4 

There are 

no 

supporting 

facilities 

for 

extruder 

machine 

operators 

Provide 

supporting 

facilities in 

the form of 

chairs 

So that 

operators 

do not 

quickly 

experience 

fatigue in 

carrying out 

their duties 

Extruder 

machine 

area 

productio

n floor 

Carried out 

during the 

production 

process 

Engineerin

g operator 

and 

bobbin 

operator 

Providing 

and 

placing 

facilities in 

the form of 

ergonomic 

chairs so 

that 

operators 

do not get 

tired 

 

Based on Table 5 above, repairs are carried out by consistently organising and carrying out 

preventive maintenance activities on each machine part not to lose the machine's proper lifetime and not 

hamper the production process if damage occurs because the machine is poorly maintained. The pump 

pressure control is proposed by installing a pressure transducer between the cylinder and nozzle so that 

the filament flowing in the moulding process matches the pump pressure capability. 

Providing a warning regarding overload hopper capacity is also given to adjust the filament 

flowing during the extrusion process. This proposal is carried out by briefing the operator to pay more 

attention to the hopper capacity before filling raw materials into the extruder machine. Providing 

supporting facilities to operators in the extruder machine area is also necessary so that operators do not 

quickly experience fatigue in carrying out their duties. 

 

 

Conclusion 
 

Analysis of the risk of failure using the FMEA method and the Kaizen Approach in the plastic 

thread production process at PT XYZ Gresik can mean that the production process is not optimal. This 

is proven by the check sheet data obtained from January 2023 to November 2023, which has a defect 

proportion level of 6.23%. The defect proportion level exceeds the standard defect limit of 2% set by the 

company. There are 5 (five) types of defects identified. Spotted thread defects are a priority for repairing 

failure modes because they account for 42.38%. 

The risk of failure in the spot thread defect problem is caused by the pump pressure failure mode 

is less because it has an RPN of 177.48 with a severity value of 8.7. This failure mode causes the thread 

filament printing process not to be strong enough to remove air bubbles, which can cause spot thread 

defects and must be repaired immediately. 

The company's proposed improvement is to install a pressure control device and provide a 

warning when the filament in the moulding component is overloaded so that the pump can easily press 

the flowing filament. Develop and consistently perform preventive maintenance activities on each 

machine part to not lose the machine's lifetime. They provide supporting facilities to operators so they 

do not quickly experience fatigue. 

 

 

References 
 

[1] H.Suwardana, “Revolusi Industri 4. 0 Berbasis Revolusi Mental,” JATI UNIK  J. Ilm. Tek. dan 



SITEKIN: Jurnal Sains, Teknologi dan Industri, Vol. 21, No. 2, June 2024, pp.228 - 236  
ISSN 2407-0939 print/ISSN 2721-2041 online 

235 

Manaj. Ind., vol. 1, no. 2, pp. 109–118, 2018, doi: 10.30737/jatiunik.v1i2.117. 

[2] H.Ardodi andY. M.Pasaribu, “Tantangan dan Kompetensi Kunci Desainer Produk Industri dalam 

Membangun Masa Depan Sepeda Motor Listrik Nasional di Era Teknologi 4.0,” J. Desain 

Indones., vol. 6, no. 1, pp. 15–38, 2024. 

[3] R.Salwa, “Inovasi Bisnis Organisasi Melalui Pemanfaatan Sistem Dan Teknologi Informasi,” 

CEMERLANG J. Manaj. dan Ekon. Bisnis, vol. 4, no. 1, pp. 21–31, 2024. 

[4] A. W.Rizqi, N. H. Ummah, and S. D.Yuliana, “Analisis Risiko Halal Supply Chain Produk Otak-

otak Bandeng Bu Afifah Menggunakan Metode House Of Risk,” J. Agro Ind. Halal, vol. 9, no. 

3, pp. 269–277, 2023, doi: https://doi.org/10.30997/jah.v9i3.9726. 

[5] M. R.Tamim, “Analisa Pengukuran Kinerja Mesin Drawing Menggunakan Metode Overall 

Equipment ( Studi Kasus : PT . Surya Cipta Baru Gresik ),” J. MATRIK, vol. 17, no. 2, pp. 51–

62, 2017. 

[6] R.Saputra and. T.Santoso, “Analisis Kegagalan Proses Produksi Plastik Pada Mesin Cutting di 

PT. PKF Dengan Pendekatan Failure Mode and Effect Analysis dan Diagram Pareto,” 

Barometer, vol. 6, no. No. 1, pp. 322–327, 2021. 

[7] I. S.Haq, A. Y.Darma, andR. A.Batubara, “Penggunaan Metode Failure Mode and Effect 

Analysis (FMEA) dalam Identifikasi Kegagalan Mesin untuk Dasar Penentuan Tindakan 

Perawatan di Pabrik Kelapa Sawit Libo,” J. VOKASI Teknol. Ind., vol. 3, no. 1, 2021. 

[8] E.Purnomo andSuparto, “Manajemen Risiko Operasional untuk Meningkatkan Kinerja 

Departemen Injection dengan Metode Failure Mode and Effect Analysis (FMEA) dan Fault Tree 

Analysis (FTA) (Studi Kasus : PT . XYZ),” J. ITATS, vol. 9, no. 1, pp. 55–61, 2021. 

[9] H.Darmawan, Supriyati, andR. B.Kinantaka, “Aplikasi Konsep Kaizen Dengan Pendekatan 

Perbaikan Proses Untuk Menurunkan Produk Cacat pada Proses Perakitan Baterai,” J. Tek. Ind., 

vol. 2, no. 1, pp. 38–50, 2021. 

[10] J.Haekal, “Application of Six Sigma and KAIZEN Techniques to Non-Conformities:A Case 

Study of Pharmaceutical Companies,” Int. J. Sci. Acad. Res., vol. 3, no. 2, pp. 1–11, 2023, doi: 

10.54756/ijsar.2023.v3.2.1. 

[11] R. D.Fitri, D. L.Sumarna, andF.Sulistiyaningsih, “Analisis Penyebab Ketidakcocokan Stock on 

Hand Dan Actual Stock Material Di Gudang Material Pt Utc Aerospace System Bandung 

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

(FMEA),” J. Sci. MANDALIKA e-ISSN 2745-5955 | p-ISSN 2809-0543, vol. 4, no. 8, pp. 141–

150, 2023, doi: 10.36312/10.36312/vol4iss8pp141-150. 

[12] A.Anastasya and F.Yuamita, “Pengendalian Kualitas Pada Produksi Air Minum Dalam Kemasan 

Botol 330 ml Menggunakan Metode Failure Mode Effect Analysis (FMEA) di PDAM Tirta 

Sembada,” J. Teknol. dan Manaj. Ind. Terap., vol. 1, no. I, pp. 15–21, 2022, doi: 

https://doi.org/10.55826/tmit.v1iI.4. 

[13] A.Waluny andE.Suhendar, “Analisis Risiko Kegagalan Proses Menggunakan FuzzyAHP, 

FMEA dan Kaizen Method Pada PT. Central Mega Kencana,” J. Teknol. dan Manaj., vol. 21, 

no. 1, pp. 9–24, 2023, doi: 10.52330/jtm.v21i1.72. 

[14] R.Purwaningsih andF. A.Akhsan, “Analisis Strategi Mitigasi Risiko Cacat Part Hopper 

Menggunakan Metode House of Risk Di Pt Cahaya Maju Bahagia,” Ind. Eng. Online J., vol. 12, 

no. 4, pp. 1–8, 2023. 

[15] A. A.Anggi, Ahmad, and Y. D.Frans, “Pengendalian Kualitas Produksi Sprayer Pada PT. Golden 

Agin Nusa Menggunakan Metode Six Sigma,” J. Econ. Bus. UBS, vol. 12, no. 5, pp. 2750–2762, 

2023, doi: https://doi.org/10.52644/joeb.v12i5.514. 

[16] Y.Syahrullah and M. R.Izza, “Integrasi FMEA dalam penerapan quality control circle (QCC) 

untuk perbaikan kualitas proses produksi pada mesin tenun rapier,” J. Rekayasa Sist. Ind., vol. 

6, no. 2, pp. 78–85, 2021. 

[17] H. R.Ardyansyah andN. U.Handayani, “Analisis Pengendalian Kualitas Produk Kain Grey Ps 

946 Dalam Upaya Mengurangi Tingkat Kecacatan Produk Menggunakan Metode Failure Mode 

and Effect Analysis (FMEA) Dan Pendekatan Kaizen,” Ind. Eng. Online J., vol. 12, no. 3, pp. 1–

10, 2023. 

[18] F.Suryani, “Penerapan Metode Diagram Sebab Akibat (Fish Bone Diagram) Dan Fmea (Failure 

Mode And Effect) Dalam Menganalisa Resiko Kecelakan Kerja Di Pt. Pertamina Talisman Jambi 

Merang,” J. Ind. Serv., vol. 3, no. 2, pp. 63–69, 2018. 

[19] R. V. B.deSouza andL. C. R.Carpinetti, “A FMEA-based approach to prioritise waste reduction 

in lean implementation,” Int. J. Qual. Reliab. Manag., vol. 31, no. 4, pp. 346–366, 2014, doi: 

10.1108/IJQRM-05-2012-0058. 

[20] C. A. G.Ulloa, “Design of a Preventive Maintenance Plan, ABC, Coding, Kanban System, 

FMEA and Forecasts to reduce costs in the metalworking company Ingenieros en Acción 



SITEKIN: Jurnal Sains, Teknologi dan Industri, Vol. 21, No. 2, June 2024, pp.228 - 236  
ISSN 2407-0939 print/ISSN 2721-2041 online 

236 

S.R.L.,” Proceedings of the LACCEI international Multi-conference for Engineering, Education 

and Technology, vol. 2021. 2021. doi: 10.18687/LACCEI2021.1.1.154. 

[21] M.Iskhaq, H.Hidayat, andA. W.Rizqi, “Quality Control Analysis on Nylon Monofilament Net 

Production Process Using the Seven Tools Method and FMEA at PT ARIDA,” J. Serambi Eng., 

vol. 8, no. 4, pp. 7370–7378, 2023, doi: 10.32672/jse.v8i4.6900. 

[22] I. A. B.Nirwana, A. W.Rizqi, andM.Jufryanto, “Implementasi Metode Failure Mode Effect and 

Analisys (FMEA) Pada Siklus Air PLTU,” J. Tek. Ind. J. Has. Penelit. dan Karya Ilm. dalam 

Bid. Tek. Ind., vol. 8, no. 2, pp. 110–118, 2022. 

[23] C. S.Bangun, “Application of SPC and FMEA Methods to Reduce the Level of Hollow Product 

Defects,” J. Tek. Ind. J. Has. Penelit. dan Karya Ilm. dalam Bid. Tek. Ind., vol. 8, no. 1, pp. 12–

16, 2022. 

[24] I.Pamungkas, H. T.Irawan, L.Arkanullah, M.Dirhamsyah, andM.Iqbal, “Penentuan Tingkat 

Risiko pada Proses Produksi Garam Tradisional di Desa Ie Leubeu Kabupaten Pidie,” J. Optim., 

vol. 5, no. 2, pp. 107–120, 2019. 

[25] A.Basith, M.Indrayana, andJ.Jono, “Analisis Kualitas Produk Velg Rubber Roll Dengan Metode 

Six Sigma Dan Kaizen,” J. Rekayasa Ind., vol. 2, no. 1, pp. 23–33, 2020, doi: 

10.37631/jri.v2i1.128. 

 


