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Abstract:- This research aims to find out what factors
affect the strategy of providing spare parts in
warehouses, how the application of FMEA in the
classification of spare parts and improvements that must
be made related to the implementation of FMEA and
inventory management in PT. XYZ. The method used is to
use fishbone diagrams, FMEA and ABC analysis related
to spare parts supply strategies. This research sample is
12 spare parts that fall into the ABC analysis category.
The calculation method uses a replenishment pull system,
considering CTI stock, safety stock, PLT stock and
minimum and maximum value of kanban. The result of
this research is a decrease in inventory value in
warehouse of PT. XYZ is 56.86% compared to previous
condition.
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I. INTRODUCTION

Indonesia's automotive industry has become an
important pillar in the country's manufacturing sector, with
numerous world-renowned automobile companies opening
(or reopening) car manufacturing factories or increasing their
production capacity in Indonesia as Southeast Asia's largest
economy. The automotive industry is one of the nation's
major industries, contributing significantly to the national
economy.

No | Type of Problem Division Result Qccurrence Data
| Ravw materials for Producton 36 days delay Every 2 months
paper
) Delayed import of Matkeing 2- weeks delay Once a month
goods
3 Misie sock Matkeing 12 weekls delayandrisk | Every2 weeks
i of losing customer
4 | Engine damage Production 4-8 days delay Once a month
5| Messy inventory Gudang dead stock and lostitems |  Every 2 weeks

Country 2018 2019 2020
Thailand 881.832 799.632 768.788
Indonesia 1.208.019 1.013.291 1.061.735
Malaysia 666.465 666.674 580.124
Philippines 234.747 288.609 359.572
[Vietnamese 133.588 209.267 270.820
Singapore 47.443 78.609 110.455
Brunei Darussalam 18.114 14.406 13.248
[Total ASEAN 3.190.208 3.070.488 3.164.742

Table 1: Car Sales in ASEAN
Source: ASEAN Automotive Federation 2020

The challenges that exist in PT. XYZ are heavily
impacted by the delay of existing goods, as shown in the
table below. This results in a potential failure of delivery to
the customer. At PT XYZ, the number of delays due to
delayed import of goods, engine damage, missing stock, and
other factors is causing significant disruption in meeting
customer needs.
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Table 2: The main problem that occurs at PT. XYZ
Source: PT XYZ data in 2021

Based on ABC analysis grouping, the population of
spare parts at PT. XYZ's warehouse is as follows:

Category Percentage
Class A 18%
Class B 27%
Class C 43%
Slow Moving 13%

Table 3: PT. XYZ spare parts category
Source: PT XYZ in 2021

Based on the available initial data, the implementation of
inventory management is regarded as significant and crucial at
PT XYZ to overcome these problems. As a result, the ABC
analysis approach will be utilized as the population and
sampling basis.

A. The Purpose of Research

In accordance with the formulation of the research
problem, the purpose of this research is to determine what
factors influence the use of FMEA in inventory management
at PT. XYZ. Secondly, to observe how the implementation of
FMEA in inventory management at PT. XYZ is going, and to
determine what changes need to be made in terms of FMEA
to inventory management at PT. XYZ.
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Il. LITERATURE REVIEW

A. FMEA

According to Nurkertamanda, Denny, and Wulandari,
F.T. (2009), FMEA is a method in engineering that is used to
identify, prioritize, and reduce problems in systems, designs,
or processes before they develop. The Failure Mode and
Effects Analysis (FMEA) method is intended to detect
possible failure modes in a product or process before they
occur, analyze the risks associated with these failure modes,
and identify and implement corrective actions to solve the
most significant problems. This method analyses system
planning from the standpoint of production process
reliability.

According to Wawolumaja, R., and Muis, R. (2013), the
concept of FMEA can be summarized as follows: Failure is a
prediction of the possibility of failing or defect, Mode is the
identification of the failure mode, Effect is the identification
of each component's effect on failure, and Analysis is a
corrective action based on the results of the cause analysis.
FMEA (Failure Modes and Effects Analysis) is a method for
identifying potential risks, determining the effects of work
accident risks, and determining the actions to reduce these
risks.

B. Inventory Management

Sutawijaya, A.H., Nawangsari, L.C., and Djamil, M.
(2019) define inventory as everything, or organizational
resources stocked in preparation to fulfill customer needs or
for the company's internal use. Raw materials, work in
progress products, finished products, final products, auxiliary
materials, or other complimentary components that constitute
the company's product output are all examples of these
inventories. Inventory is vital for companies, particularly
those engaged in manufacturing; this inventory might take
the shape of raw materials, auxiliary materials, products that
are still in process, finished products, or spare parts. The
importance of this inventory comes from the fact that (1)
there is uncertainty in demand, (2) there is uncertainty in
supply from supplier y, and (3) there is uncertainty in grace
period of order. The achievement of these goals, however,
has ramifications for companies that face the costs or risks of
inventory decisions.

C. ABC Analysis

According to Heizer, J., and Render, B. (2017), using the
Pareto principle, ABC analysis classifies inventory into three
groups depending on the volume of annual revenue: (1).
Category A includes all the items with the highest Rupiah
value, which account for 70% to 80% of total revenue
volume and 15% of SKUs. (2). Category B includes items
with a Rupiah volume of 15% to 25% per year and at least
30% of total SKUs, and (3). Although Category C accounts
for only 5% of annual sales, it covers 55% of all SKUs.

Sutawijaya, A.H., Nawangsari, L.C., and Djamil, M.
(2019) divide the company's inventory into three groups
based on the amount of money spent each year. The Pareto
principle, particularly the Critical Few and Trivial Many, is
used in ABC analysis, where the company focuses its
inventory policy on smaller groups of inventories but in big
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numbers. The annual value of money in this research is
calculated by multiplying the annual demand for each group
with the cost per unit. In this case, inventory is divided into
three groups: (1) class A inventory, which has a high annual
value of money, (2) class B inventory, which has a medium
annual value of money; and (3) class C inventory, which has
a low annual value of money.

D. Fishbone Diagram

The purpose of creating a fishbone diagram is to figure
out what is causing the defects that are discovered during the
process. Thus, the suitable solution to correct the defect may
be determined afterwards. A fishbone diagram, often known
as an Ishikawa diagram, is a way of determining the root of a
problem or situation. This diagram is also known as a cause-
and-effect diagram. This diagram is used to analyze and
identify factors that have a substantial effect on defining the
quality characteristics of work output to identify the root
causes of a problem.

1. METHOD

The research’s population was warehouse stock data for
the classification of all spare parts in PT. XYZ that were
available in 2021, especially on sheeter machines. Slow-
moving and fast-moving stocks, supporting products, and
other commaodities would be classified into four groups for
spare parts classification. This research would track the in
and out of spare parts, as well as warehouse stock and current
stock. Spare parts with a high RPN value in certain months
for a duration of one year were utilized as the research
sample.

IV. RESULT

A. Diagram Fishbone

An analysis was carried out using a fishbone diagram to
find out what factors influence the classification of spare
parts. This tool is also known as an Ishikawa diagram or a
cause-and-effect diagram. By classifying the causes, this
fishbone diagram illustrates the connection between the
effect (problem) and its probable causes. In this research,
employees from several departments (cross function) were
involved in the production of the fishbone diagram in the
hopes of identifying a problem as a whole and coming up
with a more comprehensive solution. The quality control,
production, warehouse, and purchasing departments were all
involved in this analysis.
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Fig. 1: Fishbone analysis diagram.
Source: data processed 2022
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According to the fishbone diagram above, there are four
factors that influence spare part classification and inventory
management. The four factors are as follows:

o There is no substitute for the spare part.

e Purchasing spare parts requires a considerable lead time
(long).

o The rate of machine failure is relatively high.

e Putting a total halt to the machine's operation.

B. FMEA Creation

A risk analysis was performed on all potentials that occur
in a quantifiable manner and were translated into severity,
occurrence, and detection when creating the FMEA.
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Table 4: PT. XYZ FMEA Analysis Results
Source: data processed 2022

All spare parts that should be stocked based on the
FMEA method's calculation results.

C. ABC-FMR Analysis
The classification of spare parts will help warehouse
inventory planning so that the company's inventory level is
not too high and exceeds production needs, but also not too
low and causes production machines to stop (healthy stock).

o SpueFantber sie Mose e sesiy tases Do rmeton | Dteon| A

Table-5: PT. XYZ ABC—-FI-\/IR“ Analysié Results
Source: data processed 2022

Based on the results of the ABC-FMR analysis, 9 spare
parts are recommended for stock, while the remaining 3 do
not need to be stocked in the warehouse.

D. Final recommendation of spare parts

The next step was to determine which spare parts should
be stocked in the warehouse using FMEA and ABC-FMR
analysis. The condition applied was if the outcomes of the
two analyses were similar. If one of the analysis results is
different, there is no need to keep the spare parts stocked.
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Table 6: PT. XYZ Final Recommendation of Spare Parts
Source: data processed 2022

According to the data in the table above, only 9 of the
12 spare parts utilized as research material are recommended
for warehouse inventory. The other 3 spare parts, on the other
hand, do not require stocking. As a result, the percentage of
items that must be in stock is 75%. As seen in the table
below, the final inventory number is:

§ |dPERCER ABSFREAL Y 1P

IS | LW | N

Table 7: PT. XYZ Inventory Needs Calculation
Source: data processed 2022

According to the table above, the total inventory cost
for the 9 spare components is IDR 761,285,841. However, if
it is used in conjunction with the results of the replenishment
inventory calculation, the number of spare parts that must be
kept in stock in the warehouse can be minimized, lowering
the inventory value automatically. Thus, the inventory value
is between IDR 306,080,911 and IDR 328,450,913, with a
minimum of IDR 306,080,911 and a maximum of IDR
328,450,913. As a result of implementing the replenishment
pull system, IDR 432,834,927 was saved, representing a
56.86% decrease over the previous situation.
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V. CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS

Based on the results of the preceding analysis, it can be
inferred that there are four primary factors that influence the
use of FMEA in inventory management: there are no
substitutes for the spare parts, the lead time for acquiring
spare parts is rather lengthy (or long), the machine failure rate
is high, and there is a total halt to the machine's operation. The
use of FMEA is very useful in determining essential spare
parts and the amount that needs to be stocked to keep
inventory management in good health (no shortage nor
abundance). Monitoring the utilization of spare parts and
performing regular inspections of the amount of inventory in
the warehouse, as well as updating FMEA, are all
improvements that must be made in relation to the
implementation of FMEA in inventory management.

B. RECOMMENDATIONS

The combination of the FMEA method with inventory
management systems is highly successful and has an impact
on inventory calculations. It is hoped that further research
would incorporate more methodologies and connect them to
planned maintenance, which is one of the pillars of total
productive maintenance (TPM).

For companies, FMEA can be wused in the
manufacturing sector to identify possible defects so that the
number of defects can be minimized and production quality
increased, which will lead to the increasing of customer
satisfaction. The FMEA is a living document, which implies
that companies must update their FMEA implementation
whenever the process or materials utilized change, for the
FMEA to be beneficial to the company.

REFERENCES

[1.] Abbasi, A., and Nikbakht, M. (2018). Identification and
Clustering Outsourcing Risks of Aviation Part
Manufacturing  Projects in  Aviation Industries
Organization Using K-means Method. Journal of
Modern Processes in Manufacturing and Production,
Volume 7, No. 4, Autumn 2018.

[2.] Andiyanto, Surya; Sutrisno, Agung; Punuhsingon,
Charles. (2018). Penerapan Metode FMEA (FAILURE
MODE AND EFFECT ANALYSIS) Untuk
Kuantifikasi dan Pencegahan Resiko Akibat Terjadinya
Lean Waste.:Universitas Sam Ratu Langi: Manado

[3.] A.P. Puvanasvaran, N. Jamibollah, N. N. and R. A. F.
(2014). Poka-Yoke Integration into Process FMEA.
Australian Journal of Basic and Applied Sciences, 66-
73. http://www.ajbasweb.com/old/ajbas/2014/May/66-
73-Mayl4.pdf

[4.] Ardyansyah, Risky. (2019). Analisis Penyebab Cacat
Produk Menggunakan Metode Failure Mode and Effect
Analysis (FMEA) Pada PT. Sinar Sanata Electonic
Industry. Universitas Sumatera Utara: Medan

[5.] Baker, Adam. (2020). Helping Your Buyers Understand
the ABCs of ABC Analysis.
https://www.leandna.com/blog/helpingyourundstand-
the-abcs-of-abc-analysis/

NISRT22APR243

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

[6.] Baykasoglu, A., & Golctk, 1. (2017). Comprehensive
fuzzy FMEA model: acase  study of ERP
implementation risks. In Operational Research.

https://doi.org/10.1007/s12351-017-0338-1

[7.] Baynal, K., Sari, T., & Akpinar, B. (2018). Risk
management in automotive manufacturing process
based on FMEA and grey relational analysis: A case
study. Advances in Production Engineering And
Management, 13(2), 69-80.
https://doi.org/10.14743/apem2018.1.274

[8.] Caesaron, D., & Simatupang, S. Y. P. (2015).
Implementasi Pendekatan DMAIC untuk Perbaikan
Proses Produksi Pipa PVC (Studi Kasus PT. Rusli

Vinilon). Jurnal Metris, 16(2), 91-96.

[9.] Cahyabuana, B. D. dan Pribadi, A. (2014). Konsistensi
Penggunaan Metode FMEA (Failure Mode Effects and
Analysis) terhadap Penilaian Risiko ~ Teknologi
Informasi. Institut Teknologi Sepuluh Nopember (ITS):
Surabaya

[10.] Carlson, Carl, (2012), Effective FMEAs: Achieving
Safe, Reliable, and Economical Products and Processes
Using Failure Mode and Effect Anaysis, John Wiley &
Sons, Inc., New Jersey, Canada

[11.] Derajat, A. (2014). Pengurangan Jumlah Cacat Produk
dengan Metode Fmea Pada  Section Forming PT.
XYZ. Jurnal Inovisi Volume 10 Nomor 2, Oktober

2014.

[12.] Doshi, J. dan Desai, D. (2016). Application of Failure
Mode & Effect Analysis (FMEA) for Continuous
Quality Improvement-Multiple Case Studies in

Automobile Smes. International Journal for Quality
Research 11(2) 345- 360 ISSN 1800-6450.

[13.] Fitriyan, Rama. (2016). Analisis Risiko Kerusakan
Peralatan dengan Menggunakan Metode FMEA untuk
Meningkatkan Kinerja Pemeliharaan Prediktif pada
Pembangkit Listrik. Tesis, Fakultas Teknik, Institut
Teknologi Surabaya, Surabaya.

[14.] Gaspersz, V. (2002). Pedoman Implementasi Program
SiXYZ Sigma Terintegrasi  dengan 1SO 9001:2000,
MBNQA dan HACCP. Jakarta: Gramedia Pustaka

Utama.

[15.] Hadisaputra, S. dan Kusumah L.H. (2017).
Implementasi Mnajement Risiko Berbasis 9001:2015
Dan 1SO 31010:2009 Pada Usaha Jasa Konsultasi Dan
Pelatihan di PT BSU Penerapan Fault Tree Analysis
(FTA) Dan Failure Mode And Effect Analysis (FMEA).
Seminar Nasional Inovasi Dan AplikasiTeknologi Di
Industri 2017. ITN Malang, 4 Pebruari 2017 ISSN
2085-4218

[16.] Harimansyah, F.R. dan Imaroh, S.T. (2020). Aircraft
Spare Parts Inventory Management Analysis on
Airframe Product Using Continuos Review Methods.
DIIJMS Dinasti International Journal of Management
Science, Vol 2 Issue 1 September 2020

[17.]Hendra, F., dan Effendi, R. (2018). Identifikasi
Penyebab Potensial Kecacatan Produk dan Dampaknya
Dengan Menggunakan Pendekatan Failure Mode Effect
Analysis (FMEA). SINTEK JURNAL: Jurnal llmiah
Teknik Mesin ISSN: 2088-9038, e-ISSN: 2549-9645

[18.] Heizer, J. & Render, B. (2017). Manajemen Operasi,
Edisi 11, Jakarta: Salemba  Empat

WWW.ijisrt.com 41


http://www.ijisrt.com/

Volume 7, Issue 4, April — 2022

[19.] Ignaczovd, K. (2016). Fmea (Failure Mode and Effects
Analysis) and Propos Al of Risk Minimizing in
Storage Processes for Automotive Client. Acta

Logistica, 3(), 15- 18.
https://doi.org/10.22306/al.v3i1.54

[20.] Indonesia Investment. (2017). Industri Manufaktur
Otomotif Indonesia https://www.indonesia-
investments.com/id/bisnis/industri-
sektor/otomotif/item6047

[21.]Jenkins, Abby. (2020). What is Inventory Management?
Benefits, Types, & Techniques.
https://www.netsuite.com/portal/resource/articles/invent
ory-management/inventory-management.shtml

[22.] Kadim, A. (2017). Penerapan Manajemen Produksi dan
Operasi pada Industri Manufaktur. Jakarta:
Mitra Wacana Media.

[23.] Kania, A., Roszak, M., & Spilka, M. (2014). Evaluation
of FMEA methods used in the environmental
management. Archives of Material Sciences and
Engineering,65(1),37-44.
http://www.amse.acmsse.h2.pl/vol65_1/6514.pdf

[24.] Kemenperin. (2021). Menperin: Industri Otomotif Jadi
Sektor Andalan Ekonomi Nasional.
https://www.kemenperin.go.id/artikel/22297/Menperin:-
Industri-  Otomotif-Jadi-Sektor-Andalan-Ekonomi-
Nasional

[25.] Khorshidi, H. A., Gunawan, |., & Esmaeilzadeh, F.
(2019). Implementation of SPC with FMEA in less-
developed industries with a case study in car battery
manufactory. International Journal of Quality and
Innovation, 2(2), 148.

[26.] KNIC. (2019). Manajemen Rantai Pasokan di Industri
Otomotif. https://www.knic.co.id/id/manajemen-rantai-
pasokan-di-industri-otomotif

[27.] Krisnaningsih, E., Gautama, P., Kholqy, F. (2021).
Usulan Perbaikan Kualitas Dengan Menggunakan
Metode FTA DAN FMEA. Jurnal InTent, Vol. 4, No. 1,
Januari-Juni 2021

[28.] Kuzmanov, I., Pasic, R., & Slivoski, O. (2017).
Implementing Fmea Methodology Into  Industrial
Capacity From Macedonia. (January 2017), 2-5.

[29.] Marimin, D. T. (2013). Teknik dan Analisis
Pengambilan Keputusan FUZZY Dalam
Manajemen Rantai Pasok. Bogor: IPB Press.

[30.] McDermott., E, Robin. 2009. The Basic of FMEA. Edisi
2. USA: CRC Press

[31.] Muhazir, Achmad; Sinaga, Zulkani; Yusanto, Ardi
Arya. (2020). Analisis Penurunan Defect Pada Proses
Manufaktur Komponen Kendaraan Bermotor Dengan
Metode Failure Mode and Effect Analysis (FMEA).
Jurnal Kajian Teknik Mesin Vol.5 No.2 (2020) 66-77

[32.] Munawir, Hafidh dan Yunanto, Dani. (2014). Analisa
Penyebab Kerusakan Mesin Sizing Baba Sangyo Kikai
dengan Metode FMEA dan LTA (Studi Kasus
di PT PrimateXYZco Indonesia) Seminar Nasional
IENACO-2014 ISSN 2337-4349.

[33.] Nurkertamanda, Denny dan Wulandari, F.T. (2009).
Analisa Moda Dan Efek Kegagalan (Failure Mode and
Effects Analysis / Fmea) Pada Produk Kursi  Lipat
Chitose Yamato Haa. Program Studi Teknik Industri

NISRT22APR243

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

Vol 1V, No 1. Universitas Diponegoro.
Semarang.

[34.]Nurwulan, N. R. dan Veronica, W. A. (2020).
Implementation of Failure Mode and Effect Analysis
and Fault Tree Analysis in Paper Mill: A Case Study.
Jurnal Rekayasa Sistem Industri Volume 9 No 3 ISSN
0216-1036.

[35.] Oldenhofa, M. T. (2011). Consistency of FMEA used in
the Validation of Analytical Procedures. Journal of
Pharmaceutical and Biomedical Analysis.

[36.] Popovi¢, V., Vasi¢, B., & Petrovi¢, M. (2010). The
possibility for FMEA method improvement and its
implementation into bus life cycle. Strojniski

Vestnik/Journal of Mechanical Engineering, 56(3),
1-7.

[37.] Ramerea, D.M., Laseindeb, T.O., (2021). Optimization
of condition-based maintenance strategy prediction for
aging automotive industrial equipment using FMEA.
Sciencedirect.com Procedia Computer Science 180
(2021) 229-2381877-0509

[38.] Renu, R., Visotsky, D., Knackstedt, S., Mocko, G.,
Summers, J. D., & Schulte, J. (2016). A Knowledge
Based FMEA to Support Identification and

Management of Vehicle FleXYZible Component
Issues. Procedia CIRP (December), 157-162.

[39.] Rochmoeljati. (2008). Penurunan Jumlah Cacat Produk
pada Mesin Insulating dengan Metode Failure
Mode Effect Analysis. Jurnal Teknik Industri, Vol. 9,
No. 1, Februari 2008: 37-44.

[40.]S. Parsana, T., & T. Patel, M. (2014). A Case Study: A
Process FMEA Tool to Enhance Quality and
Efficiency of Manufacturing Industry. Bonfring
International Journal of Industrial Engineering and
Management Science, 4(3), 145-152.

[41.] Sav, Aditya Heparta. (2018). Usulan Perbaikan untuk
Menurunkan Aktivitas Rework pada Kabinet
Upright Piano PWH menggunakan Metode SiXYZ
Sigma dan FMEA (Failure Mode and Effect Analysis)
(Studi Kasus: Sanding Small UP PT. Yamaha
Indonesia). Jakarta: Universitas Islam Indonesia

[42.] Selim, H., Yunusoglu, M. G., & Yilmaz Balaman, S.
(2016). A Dynamic Maintenance Planning Framework
Based on Fuzzy TOPSIS and FMEA: Application in an
International Food Company. Quality and Reliability
Engineering International, 32(3), 795-804.

[43.] Setiasih, P. I. dan Junadi, P. (2017). Effectiveness of
Failure Modes Effect Analysis (FMEA) to
Reduce Medical Error. Journal of Indonesian Health

Policy And Administration . Juli 2017, Vol. 02, No.
2, hal 25-29.

[44.] Setyadi, Indra (2013). Analisis Penyebab Kecacatan
Produk Celana Jeans Dengan Menggunakan Metode
Fault Tree Analisis (FTA) Dan Failure Mode and Effect
Analysis (FMEA) Di CV Fragile Din Co. Tugas Akhir.
Universitas Widyatama.

[45.]Su, C. T., Lin, H. C., Teng, P. W., & Yang, T. (2014).
Improving the reliability of electronic paper display
using FMEA and Taguchi methods: A case study.
Microelectronics Reliability, 54(6-7), 1369-1377.

[46.] Suherman, A. dan Cahyana, B. J. (2019). Pengendalian
Kualitas Dengan Metode Failure Mode Effect and

WWW.ijisrt.com 42


http://www.ijisrt.com/

Volume 7, Issue 4, April — 2022 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165

Analysis (FMEA) Dan Pendekatan Kaizen untuk
Mengurangi Jumlah Kecacatan dan Penyebabnya.

Jakarta: Fakultas Teknik Universitas
Muhammadiyah.

[47.] Sukaesar, Singgih. (2018). Analisis Kegagalan Proses
Welding pada Produksi Stay 1 B 65

menggunakan Metode Failure Mode and Effect
Analysis  (FMEA) dan Fault Tree Analysis (FTA) di
PT XYZ (Manufaktur Otomotif). Jakarta:
Universitas Mercubuana.

[48.] Surveys. Spreafico, C., and Russo, D. (2021). A Semi-
Automatic  Methodology for Making  Surveys.
Spreafico, C., and Russo, D. (2021). International
Journal of Mathematical, Engineering and Management
Sciences Vol. 6, No. 1, 79-102, 2021

[49.] Sutawijaya, A.H., Nawangsari, L.C., dan Djamil, M.
(2019). Operasi Strategi & Proses Manajemen
Pendekatan Praktis Untuk Industri 4.0. Jakarta: Mitra
Wacana Media

[50.] Uttam, Kuldeep. (2020). Inventory Management:
Managing Business Process Flows: Principles of
Operations Management. Upper Saddle River, NJ:
Pearson Prentice Hall.

[51.] Villacourt, Mario. (1992). Failure Mode and Effects
Analysis (FMEA): A Guide for Continuous
Improvement for the Semiconductor Equipment
Industry. Technology Transfer #92020963B-ENG
SEMATECH.

[52.] Vinoth, G. dan Raghuraman, S. (2013). Lean
Engineering Principles: An Effective Way to Improve
Performance and Process on Production Floor. Journal
of Mechanical Engineering and Robotics Research,

Vol. 2, No. 3, hal. 129-136.

[53.] Wang, Y.M., Chin, K.S., Poon, G.K., and Yang J. B.
(2007). Risk Evaluation in ~ Failure Mode and Effects
Analysis using Fuzzy Weighted Geometric Mean.
EXYZpert Systems with Applications 36 (2009) 1195-
1207.

[54.] Wawolumaja, R. dan Muis, R. (2013). Diktat Kuliah
Pengendalian & Penjaminan Kualitas (le-501) Failure
Mode & effect Analysis (FMEA). Universitas  Kristen
Maranatha: Bandung

[55.] Zuniawan, Akhyar. (2020). A Systematic Literature
Review of Failure Mode and Effect Analysis (FMEA)
Implementation in Industries. 1JIEM (Indonesian
Journal of Industrial Engineering & Management) Vol
1 No 2 June 2020, 59-68.

NISRT22APR243 WWW.ijisrt.com 43


http://www.ijisrt.com/

