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ABSTRACT

This research aims to apply Failure Mode and Effects Analysis (FMEA) to reduce the
risk of machine failures during operation, improve the maintenance system, and minimize
waste in the yarn twisting production process. The examination of defect data from the
case study company revealed that the major defects were dirty yarn, fuzzy yarn, and
crossed threads. A fishbone diagram was used to analyze the causes and effects of these
issues. After identifying the failure modes and their impacts, the Risk Priority Number (RPN)
was calculated. High-risk defects were prioritized for improvement. The main area identified
for improvement was the maintenance system, which was enhanced using Total Productive
Maintenance (TPM) techniques, specifically Autonomous Maintenance (AM) and Focused
Improvement (FI). As a result, the defect rate decreased from 1.18% to 0.39%, representing
a 66.95% reduction in defects.
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Pareto Chart of Defects
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Figure 1 Production defects data for 2021
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Figure 2 The top 3 Defects: (1) Dirty Yarn, (2) Fuzzy Yarn, and (3) Crossed Threads
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Figure 3 Fishbone Diagram for Problem: (1) Dirty Yarn, (2) Fuzzy Yarn, and (3) Crossed threads
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Table 1 Risk Assessment of Dirty Yarn, Fuzzy Yarn, and Crossed Threads before improvement

1.Dirty Yarn
Cause Effect S O D RPN

Worn-out parts collect dust and Dust and oil stick to yarn 7 6 5 210

oil

No cleaning plan Dirt buildup contaminates yarn 10 8 8 640

Maintenance plan not followed Dirty machine may malfunction 8 8 7 448

Lack of pre-work training Incorrect work steps cause contamination 8 6 5 240

Door left open Outside dust enters the room 5 7 5 175

Hands not washed before work Dirty hands touch materials and yarn 5 6 5 150

Dust contamination during Dirty materials lead to dirty yarn 4 6 4 96

transport

No dust protection equipment Materials exposed to dust while waiting 4 5 3 60

Materials not cleaned before Yarn gets contaminated during production 5 60

production

No Work Instructions (W) Inconsistent work increases contamination 8 T 7 392
risk

No standard for material handling  Materials contaminated before processing 5 60

No standard for machine cleaning  Dirty machines cause lint/dust on yamn 80

No hygiene standards Unclean environment raises contamination 4 60
risk

2.Fuzzy Yarn

No cleaning plan Dirt buildup contaminates yarn 10 8 8 640

Maintenance plan not followed Dirty machine may malfunction 8 7 448

Lack of pre-work training Incorrect work steps cause contamination 8 6 5 240

Bumped into equipment and Damaged tools cause yarn to become fuzzy 6 5 6 180

dropped it during processing

Scratched the yarn core Scratches make yarn surface fuzzy 5 5 150

Used non-standard equipment Improper tools increase the chance of 5 150
fuzziness

Materials not cleaned before Yarn gets contaminated during production 4 5 3 60

production

No Work Instructions (W) Inconsistent work increases contamination 8 7T 7 392
risk

No standard for material handling  Materials contaminated before processing 5 60

No standard for machine cleaning  Dirty machines cause lint/dust on yamn 5 4 80

No hygiene standards Unclean environment raises contamination 4 60
risk

3.Crossed Threads

Machine vibration Causes uneven yarn alignment 5 4 140

Yarn entangled in bearing wheel Inconsistent yarn tension 6 5 210

No cleaning plan Dirt buildup contaminates yarn 10 8 8 640

Maintenance plan not followed Dirty machine may malfunction 8 8 7 448
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Cause Effect S O D RPN
Lack of pre-work training Incorrect work steps cause contamination 8 6 5 240
Damage during transportation Deformed material leads to irregular winding 6 5 6 180
Substandard raw materials Inconsistent yarn thickness and strength 6 5 5 150
Dust contamination during Dirty materials lead to dirty yarn 5 3 4 60
transport
No dust protection equipment Materials exposed to dust while waiting 4 5 3 60
Materials not cleaned before Yarn gets contaminated during production 5 60
production
No Work Instructions (WI) Inconsistent work increases contamination 8 7T 7 392

risk

No standard for material handling  Materials contaminated before processing 5 60
No standard for machine cleaning  Dirty machines cause lint/dust on yarn 5 80
No hygiene standards Unclean environment raises contamination 4 60

risk
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Figure 4 Examples of labeling abnormalities in various areas of machinery
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Anun® \Jusiu
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3.2 masnifunsudledgmianzises
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(1) maudlatlymluidelndaesutusmmiossduaugeedinddelild Dumalies-
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ansgauaugelilainaviiiiinleivi-vnevaen uilalymilaenisldndnnis Jig Fixture unvims
oonuuudueiesiofitiglunsihaudiie wnuranafifvunaags 4 fadwns anduin
Fovhudunesgiulunsnseaeussrinaasuilamisuandaguil 6

(2) maudladgmiluhdensdnlnddulussminmsudndadsnalignineiaduveade lHud
sunsslalane loh-vhevaen udlelymilnnisdsuianuessaynsisdnlndanwanadnlmdu
veados Mensnsanuanuieuanmsidendldfinimanain uazguynssinlndiduneandosd
wionthluldaunansiaguil 7

12 checking vibrated linear guides

spring vibrate Release and bounce
@ immediately
height —_— 1.Insert the scale ring The height of the linear
@ between the ceramic guide guide must be level with
and the dump. the scale ring =4 mm

2. Use a wrench to adjust

Wrench 3 mm

the level.

Ring scale 4 mm

Figure 6 Machinery inspection standards on the topic of checking vibrated linear guides
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Figure 7 Plastic bushing is deteriorate (left) brass bushing (right) Ready-assembled brass guide
bushings (bottom)

3.3 davhunsgrunistigsineieiosing

mﬁm’hfjﬁa‘mmigmmiﬂwqﬁﬂmﬁaﬂﬁméaﬁuﬂuaaﬁgal,ﬂ%iaﬁﬂiﬁLﬂﬁmLLazLﬂ%ﬁﬂinia
MUINASHIUNIATITERUIATesINSYRs TPM Tnenideyafiliarnnismsiaaeunusnnsgiunsaasy
aanasgunstgdnvieiesins uasvniseustadesmsisinvieiesdnsifiedunis
ATUANAMAMTBINTFUIUNITHAR LaztsgonthssannsaUfifinutunouiionsufifauld
ogsvasnfouasiinunin uansiiodgilonsvaeduirdasdnsfmised 2
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Table 2 Example of a Lubrication Procedure from a Standard Maintenance Manual According

to Machinery Inspection Standards

ABC CO. LTD.

Maintenance standards according to machinery

inspection standards

Page: 2 of 67

Step

Process

Drawing/Sketch

Equipment

Spindle control lubrication

Case 1 Normal spindle control lubrication

Pick up the lubricated
equipment and tools
from the equipment

storage room.

Cardboard box
Oil dropper
Wrench #14
Alcohol tank

Scrap of cloth

Place a cardboard box

Cardboard box

2 under the part to be
lubricated.
Apply lubricating oil into
3 the slot and move the

spindle control shaft.
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Pareto Chart of Defects
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Count 147 107 40 10 6 6 6 n
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Pareto Chart of Defects
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100-|
r 80
80
= - 60 ;E)
3 o
o =
v &
40
20
~0
Defects Fuzzy yarn Materials Unsightly shape  Hard Other
Count 46 36 15 12 6 5
Percent 383 300 12.5 10.0 5.0 42
Cum % 383 683 80.8 90.8 958 100.0

2

Figure 8 Production defect data for Lot N30-864 (1) Before improvement (2) After improvement
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21, maudlatlapminddemutuiudossdummugwedndawlails Tnensldvdnnig Jig Fixture
uwhnnseenuuuiduiaiesiiefivaslunisyiau Geffeumuinanaidvuinainugs 4 fadwns
sufsiindainduideluinnsgiumsnsnaeussrinaudsunuainisuan

2.2 msudludymsnetnladdu nsglan Tnemsiasuianuessiynsisinlndainnanainly
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Table 3 Defect Data Before and After Improvement

Type of Defect Quantity Type of Defect Quantity
(Jan 2022) (Spool) (Feb 2022) (Spool)
Dirt 147 Dirt a6
Unsightly shape 107 Fuzzy yarn 36
Fuzzy yarn 40 Materials 15
Crossed threads 10 Unsightly shape 12
Soft 6 Hard
Incorrect Weight 6 Others
Materials 6 - -
Broken 5 - -
Hard 3 - -
Others 3 - -
total 333 total 125

MneTvhnmsUssgndldinadia TPM dmalivondeiistundanmsusulsedsiuou
flanaadofisusureadefifntuteunisuiulss neuanseasdenlddwiolud
3.1 Wouanusn fleadefianasesnaiifeddry iesannounisuiuusmlssunsdng
Lildfinnsgulumsdnlusseaeuniesinsuarhiftsnalumadluasuuauaiosing vinls
iwsosdnsgnldnueteeidessuninaiesinsaiitgmudidadrluvimsdeunsmiaiesing siuds
lifinsdlunsnaeudesmuaroinveuaiesinsauiiliieiesinsfinanuanusntu dawalvign
Fodanatiouandsn ndminnsfinsgiunsvdeuiiesinsseniaudeunlanisudn
Boswruaveavaneiesinseglunnsgiu wioustsdinadlunsaaouiaiasinamng 5 fu Favin
Tveadedeuanysnanasegreiifodfty
3.2 sUnsslaiane fveadefianasesefiteddilosinnimseinsudlalamianizisos
Tuhidossdnlnddu nszlan MlusalfAnvesdesunsdimeuazlvin-vhonasn Weing
Usuusslaemsidsutaguesiynasinladanmaradnliduneandesiianansanuanuiouain
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Table 4 Comparison of Risk Priority Number (RPN) Values Before and After Improvement

S O D RPN
Cause
Before After Before After Before After Before After
No cleaning plan 10 3 8 4 8 3 640 36
Maintenance plan not followed 8 a4 8 3 7 2 448 24
No Work Instructions (WI) 8 4 7 4 7 2 392 32

NNTIATIEMENBTaatraeIdynTesliiukun1sinAuazeInAIeedng LU
| ° 1Y = Y A ° o a o a .
wHuN1SPRNU TSN ATEdNST warliideiionsvieu (W) Aduannsgiu Ineldinatin FMEA feu
wagndan15UTuUTs nudneunsUTuUTwAlang 3 annnienade RPN 087 493 ALWUULATVAS
nsUsuUgauiledidnade RPN ogil 31azuwuu fdnanasds 462 azuwuu Anduesidudfianas
wihilu 93.71%

aiUseuazaTUNan1IIdY

1. a5Unan1s3dY

nannsiiuulasUszondlinisiiesgienisdndosasnansenuiiieananandesd
pawiliaiesdnsdndessgninanislin Uiuusszuunmsdigsnulastmdnnisiigednwmi
wa (TPM) Tudiuvesnisingesnwimenuies ilanidnauainsaguainwiailEson wagaase
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Tudumsusulgianzizesiannsannuiadymuazuilydymidsuiu Wefuteyandanis
Usuugndenndnsiogna SnideyarlFouiisuneunasndsnisuiuusauandldsnnsned 5
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Table 5 Summary of Pre- and Post-Waste Reduction Results for Lot N30-864 (Excluding

Defective Raw Materials)

Topic Unit Before After Difference
Quantity of defects Kilogram 327 110 Decreased by 217
Percent of defects percent 1.18 0.39 Decreased by 0.79 (66.95%)

31NAITNNUTIETnanveLEeaTld 66.95% fﬁmfmmaqL?ﬁ&lﬁLﬁmﬁudauﬂﬁﬂfuﬂqﬁaQﬁ
327 Alansuaneenndn 27,732 Alansu ndasudsanie 110 Alansuangeandn 28,000 Alansy
AnLduesduigyidsiiananiieifisuiudounisusudsarintu 0.79 u3e 66.95% ilethuaudes
3 Yssumfiidoninainudn 80:20 vesmisln Tudwitiu 80 Aodouanusn WWuwy luikashevaen
sufseadedugiiintulufeniodne thundisudfsuresdefiAntudeunasdnisusulge
ansaagUHansanveadsLanIfanisIei 6 anmseuin WerrumnnsgIunsaTIeaey M3
th3sdnw uazaseuRquianInsmMsiATwareeiesinstu wlreadevesdgmii 3 du
anas Bnviatlgminugunssitlimenuiannanimg nednlnddn addeuynnnmanainduneanios
Fldvenduannasann 107 nn. widewies 12 nn. Wity Ssnsuiletymeinarandunisiinsed
Homiamzdedlutimeinmaiuteyaiedosindsidmiunisnandeion N30-864 iy

Table 6 Summary of Defect Characteristic Comparison Using Pareto’s 80:20 Principle

Type of Defect Before improvement Operation Result
No machinery inspection standard in Established a standard for inspecting
Defects reduced
Dirty Yarn place, causing machines to become machinery during production changes,
) o ; from 147 kg to 46 kg.
dirty. with inspections every 5 tons.
) . ) Established a standard for inspecting
No standard for inspecting machine ) ) ) Defects reduced
Fuzzy Yarn . ) machinery during production changes,
components, leading to malfunction. from 40 kg to 36 kg.

with inspections every 5 tons.

Created a 4 mm scale ring to adjust
Defects reduced

Crossed Threads Vibrating linear guides. height and replaced plastic bushings
from 10 kg to 1 ke.

with brass bushings.

Unsightly Shape . ) )
. ) Replaced plastic bushings with brass Defects reduced
(FI: Focused Deteriorated bushings. )
bushings. from 107 kg to 12 ke.
Improvement)

o =

mawninaveinsifedeasulainmsvissuuisshvminavie TPM awnsavilivesdy

o W o

PMNNTNARanaseg Nl Tud Ay %Gﬁ@j?UiiqiﬁQﬂi%ﬁﬂﬁ%@ﬁﬂ’]iaﬂéﬂ@ﬂLaﬂiuﬂiz‘U’J‘Hﬂ’]iNaG\a

<

[ a

wndgnduinglaensussendldmataTPM Lagn15a519amInsgIun1snsIaaeukasnIsUIRs YA
wadaTPM Titumalsanunsaiane suludenuddedarunsatluvensnanniunisduansaddns
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