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# # 5970932621 : MAJOR INDUSTRIAL ENGINEERING
KEYWORD: Loss reduction, Failure modes and effects analysis (FMEA), Automotive Part
Nana Rattananiyom : LOSS REDUCTION OF AN AUTOMOTIVE BULB FACTORY. Advisor:

Assoc. Prof. Jeerapat Neaoprasertwong

This research has an objective of reducing losses from production deficiency during
the production process of automotive bulbs. The losses are categorized into two types including
losses during the production process and losses between processes. The losses were analyzed
from the exhaust process of the T19 bulb using Failure Mode and Effect Analysis (FMEA) coupled
with severity, occurrence and detection. The analysis allows calculation of risk priority number
(RPN) and corrective actions are applied when the index exceed 100.The research initialized by
analysis of sales volume, revenue, cost of manufacturing, losses and occurrence on each type
of bulbs. Upon the overall manufacturing process analysis of T19 bulb, it was discovered the
exhaust process contribute to 82% of the total losses. This leads to the root cause investigation
of deficiency that may occur during the manufacturing process and corrective actions regarding
to the RPN index using brainstorming, cause and effect diagram, experiment and 3

facts evidence. As a result, 11 deficiencies of losses were mitigated.

The results of the corrective actions show 11 findings with RPN index over 100
from exhaust process. After the findings were mitigated and re-evaluated, the severity remained
the same while occurrence was able to decrease and the probability of detection was able to

increase where 10 out of 11 findings had the RPN index lower than 100.

The corrective actions have proven to decrease loss by 2.6% of the production cost
and average loss value at 606,141 baht per month leading to a decrease in overall loss of

393,390.37 baht per month leading to a decrease in cost of production.

Field of Study: Industrial Engineering Student's Signature .......cccccceeeeeiienne.

Academic Year: 2018 Advisor's Signature ........cccceeeiveneennn.
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T10 202240 | 345422 | 277029 | 353388 | 4287.67 | 275483 | 409838 [ 221120 | 317994 | 257264 | 200405 [ 291782 35807.32
G18 173515 | 173847 | 156160 | 133509 849.43 93930 | 104384 | 144988 | 142265 [ 142075 [ 141384 | 155300| 1646299
TS 565.52 882.59 73098 49330 73271 536.64 399.66 62608 522.16 71501 63250 81385 765100
T6.5 383.99 365.69 32831 27204 275.68 24124 52620 619.96 588.98 638.04 617.30 58323 | 5440.65
T3 444.52 203.63 14025 183.15 47054 17757 17683 22638 16793 34336 14450 29639 | 297506
RP30 176.55 9025 15148 2475 146.63 75.60 30.00 5475 9705 4375 6875 13935 | 1,09891
other 343825 [ 631790 | 248825 | 255515 | 226048 | 309849 | 438043 | 385079 | 412693 | 447883 | 184491 [ 374887 4258929
TOTAL 4395153 | 5828376 | 45679.71 | 4717761 | 5529931 | 5029400 | 5174283 | 4936949 | 4445178 | 51,73427 [ 4748326 | 53,1382 | 59858146
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25,000,000 250,000,000
21,166,030.00

= =
&J 20,000,000 219’530'214'79 200,000,000 ',C“
> 2]
> —
?u 15,000,000 2%’2%56,%]?8555%0 11,817,642.00 150,000,000 g
3 95,068,384.64 g
S o
_g 10,000,000 6,100,712.00 100,000,000 5
o

=] S
-5 5,000,000 2'004'504'00 50,000,000 -8
e 1,230,882.0 70.00 a

0 -36 1,353,890.27
T5 T6.5 T10 T13 G 18 T19 S25 RP 30
EEE Prod.Qty. = Production cost
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1.3 Yagauiil#lunszulruntsnda (Raw Material)
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1) wiawia (Flare tube) Ao wiawifagianuiuuinauaeduladunis e
il dugruvemasali

2) fuui (Exhaust tube) dnvasgivilounasadivhunainui lddumafuves
amAluseninnMsnanuaglidudumsdniugeennmeaniglunaenlieen

3) iumntilatii (Lead wire) fidnuazivilouidumniiusznausg 3 ssduszneu
udn fo dnifia (N) quiv (Du) was Meauas (Cu) vwehldudumslvariuvesnssualviin
Nnunassreliiiteluglévaonly

1) léviaoalyl (Filament) fidnwazifuvean vvihiidesainsliifunasal el
Iihriuvaaniazifamiufeunasifonasainety 1 mhendndusiazussy 1 vie 2 3u
Juogfulszinnasmannly

5) nszLU1znA? (Glass bulb) tunAniuiaseutiiadulassasrsnisusnlidu

waeall ssddnvazuandsiunulszianvesvasaln wasddurigudnaraduluniy
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9) WU (Flange) ynanlangtnuuseneuldnutivesmasnln Ingldlunisiivun

PAN19999waa aziin1sUsEnauwuluasn lidsenninmivintu

NSEUIIZLAD
l&vaanlul

WAUaIALN

Tyviaan b

AU

U7 1.5 dhusznevveavaonliussianlmii fu T19

|Fare | [ stem | [mount| [ seaLex| [ Exnuast | | Base | | pre-rocus | | PRODUCT

Front Side

1

MATERIAL

|

Flare Tube  Exhaust Tube Main_Filament Glass Bulb i Cap Flange Inspection Inspection
Lead Wire — ——v

Lead Wire o, Cement—F 4 —_—

I Sub_Filament A, Soldering flix
J Solder  flux
Getter =] [
g m o
= -]
=



a 1

TunsldingavusasUssianasinisivuadsunanisiduinsgiulusienisnislyd

9

[

TagAu (BOM : Bill Of Material) Inensldingauazgninluldlunszuiunisudniuaneiaiuy
lpgsensingAvazanunsavenfeseazden NaUsuunsly viule natnsgunlelunis
AR SnTIdIUNaNERNINTIUlULARENTEUIUMT ANNBLIATlUNTTHER fagUN 1.4 wanads

fegnsensnsidingavvemasaliuseian T19

Wdd & Alowanos Ao .Ama Cost
Lol | M=t &R 3 Mo 4 Mama AupnsAT D Quandly | LAt

ma T | Wareer ma

Wad Alow
Ao M d

acRas (ssa] nfy aTD Tma

A BAMX I4014%24301 (TS TH 200 203.4N LRE B

aib ih b i ih ik iR f e e
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1.4 n32UUNITHAN (Manufacturing Process)
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AIT83IINIAAMUHNATRYAYDINTIYLALNG 2 UTElan faudusilnaunIngIny
2017 - wWousunay 2017 lnswlseanidunsgydeiiansmuaiasnisgadevosvasalyl

LTREY

WU T19 dauandlunisng 7 1.1 Wunaealiaiuusznn degun 1.11

A3 1.1 Wisuiilsunisgadunielusas serinenssuiunisnanveanavanuas it
119

Jssim ey (Un)
QREGRIGE)
waeal [ o017 | ap-17 ne-17 | ae-17 | we-17 | s5.a-17
nsa gAY nn
v 855,510 740,012 694,220 770,879 897,261 | 695,354
ﬂqgﬂu UszLam
ASEUIUNNS »
Tt
a 582,200 522,306 455,500 470,721 579,567 | 406,242
Wan T19
QUERRBIGH) nn
v 853,896 852,862 1,178,030 822,421 850,202 | 732,214
FEWINg Uizl
ASEUIUNS ”
Tt
- 513,473 498,415 498,415 514,650 513,940 | 435,760
Wan T19
N
1,709,406 1,592,874 1,872,250 1,593,299 1,747,463 1,427,568
Jszian
33UNT ‘lw‘mﬁq
. 1,095,673 | 1,020,722 953,915 985371 | 1,093,507 | 842,003
geurde T19
%T19 910 64.10% 64.08% 50.95% 61.84% 62.58% | 58.98%
Wavin

PnensUTeufisuaihuringsnuaninsiSeuiieuseguin 1.11 Ineuandliiiu
INSAATBUNNIBI M ULAAZLABUIINTSIAANG 2 UsennludSunaiilnadesny kagnisiinnis
= 9 ) a e o A A Y] a & ' P
gydevedlnint T19 Fensinmsfisunniteswiadedisuiumaiianmun Tuganaiivh

maivdeya wariiwwliulianas
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T19
AZUIUNNT gaﬂ'quytﬁﬂiu %Uuen
(Process) NITUIUNNT NITUIUNNT

(u )

EXHAUST | 2,785,192.54 92% 1,370,520.93 72%
BASE 214,849.21 7% 36,428.64 2%
PREFOCUS | 16,494.58 1% 496,678.69 26%
ALL 3,016,536.33 100% 1,903,628.26 100%
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uni 2

nufuazaudemingidas

2.1 unih
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6 1
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o o < v =
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Incandescent Triphosphor Tuor 1! ,  Migh Pressure { ’ Low Pressure
e FaaNor Metal Halide Fluorescent  Cooted Mercury ¢ o Clear Mercury

70,50 a9

Color Rendering Index
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o
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2018)
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finsanieiuadefifinalunissdn smunsuszdiumguazua Tuvde dMIE ey 1a3esins
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System FMEA dwisunseeniuuvidonisufudssssnuunsvinusnazedludunaues
FMEA wi3ndu 9 Téui N15a519uuinufalunisesniuy waginunseazidenssuuiny
N1990NLUY NMITHAILY N13VA8DY Lazn15UTeEuNaUDITZUY

Service FMEA Wun1sussdiuamudeafiiiendestunisliuinisduddy Tneledeiid
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1) ensiusazUsydivwuliureiounnioswoindndmel nienszuIuns way
wansenuilAnandeunnsesineiu Ingldnsusziiiuvandeyaluefin uagaiunsa
NINUTE AT NAVDILAAZTBUNNT DY

2) msUsIENsTezasnsaidnrseaniemalumsiindounnsesvosnansamile

3) msaiiulumsdavimunssuiunistissuluguiuuienans

2.4 BUIAMUAALAZISNITVDINITIATIZHTOUNNIDILAZNANTENU

N13ALIUNTT FMEA 9gdaefiuiinnuAniugiu 3 Usznisnwaluil
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Y

1) ANEYNUNNIRATY T9wiuanBnUszana 6 - 8 au lagdedagluszAunisdnnis
wazdansllimnuindmnssuiaranusianenslusundndasivsewalulagnsnaniu o
9E147

[

2) MFIATIENNTNNVDINTLUIUNTHASHAN DU WD UITMTN VD INIHNARN S UTILAY
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v ! [

nszvuMaRan  Ulugnsusdtedounnses (Failure) Wimadnvziin uazdziidnuuzves
Tounnies (Failure Mode) Mfinannishilasunismevausswemtn lngagiansands
LWIARLENTYINNUTBINTEUIUNNT (Process Concept) wialdlunisusueniisanmnidiaiy

Wuldlannelmandnunz1asdaunnsad o IAsIeirinivoIndnfugihasnszuIunIswie
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AVUASN YL TBUNNTBY LaglAlin1SMVUATIEIMATDISN B TOUNNIBILALNANTENUIN
ToUnNToead AMgYIUAEARIMIUsEEuA1AMEeS (Risk) tneodensaug Jayaly
= P aa A o a1 Y = a o o .
annuAzUayanEdAiiovnn1sUsTIiuNeuLAL nAIYRIANMEY Sandn Avlindandes (Risk

Priority Number ;RPN) @11130A1U54310

RPN=SxOxD (1)

g S = AINUTULT (Severity) ﬁﬁmimwaﬂswuﬁLﬁmeﬁuudgﬂé’w
0 = Temalumsiintu (Occurrence) AfTrsanaNANBULUIFvOIAIYY
D = AIUANIAINITATIANUNTOMTIATU (Detection) HANTUIAN
ananTRR U WaITIvessTUUMImUALld Uy
Tneluwsiardeiisedunsdndiduiiunndreiudoud 1 - 10 Fdluusasdduinangile

6 (Y

AN5ILATIENAN YL YD UNWIDIVDINAR N UNUDALSINUNTMANWIT LHDYIN15IASIZ ARG
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Y

AULALY RPN U998 N U UNNTBY NASTAIRLA 1 — 1000 9L AINTUINNUASNLNUINNT
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3) MsAunsiuusaiioayliduan
WWIRNAREAYNEL Y89 FMEA s n1sUTulsseewatiouayliduan dauneisdiaad

nMsnuIenasiiigIiu FMEA agiaue

2.5 insaslionadakazinsadialunmsiasizilynn

wnsesdlonsaiauazinsodiolun1sieszutym 4 5 wde fwmelil

1) NMSIATILRTTUUNITIA (Measurement System Analysis: MSA) Aa3gn1silalu

A5TUIANUR LSRR TUTUNITIA F9azUanlanaUSUIUNaNTENUNEAUAANMLARDUN LA

[

nnsiaduns weviinisuiuussnszuiuns ssuunisindifdesdiannuuy (Accuracy)

'
o 1o

Ao NMTInATLALNALABINUAIRSS LagApslinnulfies (Precision) Ao nsinAfilanany
gj a1 Y a U
AsadimlnalAeriu
2) wnudsamnuagia (Cause-and-Effect Diagram) ¥3euuuian19Uan (Fishbone
Diagram) 1unnuiauansnuduiussyninalam (Problem) wazanugvisnunfineliin
Jgynn (Al causes) LLﬂdMuaﬂmgLi‘ﬁJu 6M 1E: Man, Machine, Material, Method,

Measurement, Management LLag Environment
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TuNWITNMIVINULAEITNTAIUANNTEUIUNS WelrmsufuRnuaalumesituluai
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4) 1p38ailoRA MUY 7 8879 (7 QC Tools) (Fuwmdu 35adading, 2560)

B IS a [J a A v ! 14 1 =
seellonmunin 7 vin Wudsnvieiauiwazuiledynisig g laegied
Uszangam wn3esdiamariidunissiusinuaslseyndldisnismieads nisldnannig
14 L4 L ! A (% (% 1
MIPUANE UagAENSAINITIUATLATN 9 1153u53u kavidentdlunisdanisiulamius
a « = a =g A (3 = A ~ | .
azaiin 1ATeslionmnin 7 ¥liad Anuna1nesansnileludseinag Uy Y031 Union of
Japanese Scientists and Engineers Wagngy Quality Control Research Group @4lagninns
= = A v % o = ] 1% 1% =
Ju Tl A 1946 WaAuATIwaIINITANY AaonduHEunsAN3ANLlaluTe s UL
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aumvasgUuliaunsadidgnisudsiulunaalanlaegnainiiendssmagimnaasugialy
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NsUAdULUIMNAVINTIMUNSAUANAMNWILARUSISSEAUAN 9 wagdrnslulseme
Inefgi¥eagngyszaulanaga Dr. W. E. Deming tUuginlulasanis duldugaisusduresnis
Y] = | <V val & [y . . o aa a ) = Py
WAUIAMAIN Fasau1Nlaini36e5197a Deming Prize dudlioideaiialan wenaulvfu

s = A o % a a0
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1) WHUIIBNI5ATI9@0U (Check Sheet) Ao wuunasunniIseantuulifialdfu
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2) WHUNINNILTLA (Pareto Diagram) A® WHUAMNAIMSUILATIZARAZLSEIAAY
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Ugynidy Yeunugiifinunainevesiniasvgaiansynidnnaeude Vilfredo Federico

Damaso Pareto

3) WHUANLARIURLALHA (Cause-and-Effect Diagram) 38H9A19Ua1
(Fishbone Diagram) fe fafiwaniauduiussenitmaniuatvsmsolademineites dagisu
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4) Falauwnsy (Histogram) Wuunugduvsiivendeniudiindulundas du

AR 9 LABUAAZLINIZINATBIRANY LAULDUILANUMIEAIVDUUULAZ VO UANVBITU
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1 viseldainans (Midpoint) druwnuaduriaudluudasdu Augeveuiaswrieay
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FuagfiunnudinTu

5) WNUAIMNINTEANY (Scatter Diagram) fi HeilivnAnuduiusseninadoya
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7) uHuQiAIUAN (Control Chart) Ag uwnuINlddmTuAnnuA1AILU ST
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ABINIIATUANANAIN lAEN1TAANUNAYRITRYATIAATY WBUiy Spec. Waglindnfinuu -
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1 [

Derochanawong (2015) lananfenannis 3 359131 ann1silidudein
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- Genjitsu (AUANE) U0 the fact nu8dle To1919939 UN18de N3
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- M559mU (Combine) Aonsiiansaninaunsasintuneunisyinalianasld
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(Analysis) n15UFuUsauAlunszUIUNIS (Improve)nsaiuay Akdsene 9 (Control) wazd
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.. ) NITUIUNIT Useannis é’ﬂﬂﬁuzﬂ”ﬁ
VIVAVBY RPN WNANITNU ﬁLﬁﬂ E’!QJ"LEE] quJLﬁg
Glass bulb 517 | 240 | 1wlifa (Leak) Exhaust SEAT RN Exhaust Bulb

: Crack Bulb Machine loss
Stem Walan 200 | lvlidn Flare SEWINS Exhaust Bulb
: Stem NG Machine loss
Stem crack on | 192 | lwlsifn (Leak) Flare BUIN Exhaust Bulb
flare : Flare NG Machine loss
Glass bulb upn | 175 | lwlaiin Exhaust TBUIN Exhaust Bulb
: Bulb Break Machine loss
vieenide (Set | 168 | dwanduaningaguinany Exhaust 39WI10 | Exhaust Bulb
Center viaan) : Axis stem & mount Machine loss
13l Lead Wire 160 | lwlifa Stem nelu stem loss
- Stem 14dfl Lw Machine
Lwlsdasuanu 160 | ln/laifin Stem melu stem loss
U : Stem LW laiasu Machine
Lead Wire 813 | 140 | lwlsifa (Stem aldasums | Stem aelu stem loss
Talwiniiu 1) Machine
- Stern LW g13laivindiu
Annealing 59 128 | lwliifn Stem melu stem loss
: Stem crack Flare Machine
Annealing LU1 128 | lliifa Stem melu stem loss
: Stem crack Flare Machine
Filament #in 128 | lwlifa Mount nelu Mount loss
uan Clamp : Mount FI uan Clamp Machine
1aifl Filament 120 | lsidnlel Mount melu Mount loss
: Mount No FI Machine
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- M3gaysde Mount lownldmaenlniauen CLAMP 8 4 q 128
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- Bulb break 7 5 5 175
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NAAOUNIIANLHYNVaeA srenisldiasamaasunisialil (Lishting Test Machine) mugﬂﬁ
3.7 Bnsrevhmsdeunaenliiingieios Yaesnszualwilningusiazvasn Tasusiay Head
voumsodnsazUdesdensuailimidu TurisnazUdestoaniiaiase wewdunis
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4.1 aannsiassidedadauaziansenu

HANTIATIEIN AU LAAAvdau s dA1INAI1 100 foeiinis
o a 1 a =
Aliunisuilunuglenisusziiy lneuanwunsem 4.1

AN 4.1 NAANRIUANULFLINLUALAY 100

5 3 . L. Adatinandes
ANYUSVBUNNIBIVDINANNEUN
(RPN)

nsgyidenelunszuiunisugn
- mM3gayde Stem Lilesanlaifiduamilaiin 160
- M3gayde Stem dlosniduainthiniliasumusiuay 160
- M3gayde Stem dlosnniduainnasalendlivingu 140
- msgayde Stem iilesangrunasnlwunn1a (Crack Flare) 128
- Msgayide Mount dlosnldwaenlwfinuen CLAMP 128
- mMsgayde Mount iilesanlaiiildvasaly 120
N3gEYLEBTENINNTTUIUNIHER
- Stem NG 200
- Flare NG 192
- Axis stem & mount 168
- Crack Bulb 240
- Bulb break 175




50

4.2 nMsfumamnvaslynieuuRLguasHa

1 v a

nsaumanvnueslymnda1svilainuides RPN 1nnd 100 lngagyiinisseay

averiinsgviawmelunisiia lnedaymdeunnsesiaeneliinnisgaide 2 Useian fe n1s

o

= 1

gayLdun1elunIEUIUNITHALNTAYEETENINNTEUIUANTT UagRTanaNmsnNIsinluau
1 U Id’j
A9 9 A9

[y a

1) ngau (Material)
2) 1A309dns (Machine)
3) Au (Man)
4) T8m3 (Method)

Tumsfumanmguesdgmagiitomn 2 duaeu Ao n1sdumamsidlenemduly
¢ wagmsfumaunasnvesiiym WeAumannasnld fagyhnisduiunisudly Taed
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gﬂﬁ

msAuvinawwgidululd nMIRuUMIENARTIN nssnfiunisufly

- Brain Stormin - viaf 3 o
$ wan 3 34 ﬂﬁmmmﬁnmaqﬁxymmma“ﬁ'n'ﬁaﬂ \

- unudavRuaTNa (3 Gen : Genba, Gengetsu, Genjitsu)

TonnamsiiauasLiiaAuE1313003993U
- Why Why analysis Tnslfin3asile
- Expert technician - ECRS

(Eliminate, Combine, Rearrange, Simplify)
- 5W1H

(Who,What,Where, When, Why,How)
- Pokayoke

K - Kaizen /

JUN 4.1 nsldiesestielminssugnamnislunssuiunsrumavinuazniswiley

Y 9
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