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Abstract

The purpose of the research was to reduce the waste type of spatter defect in the automotive
welding process to not more than 0.2 percent of the volume production per month. The problem is the type
of spatter defect. Therefore, waste data was collected for the past 7 months from the total production of
48,260 automobiles. It was found that 490 pieces of waste were in the form of spatter defects, or more than
0.2 percent of the total volume of production per month. Therefore, DMAIC principles are applied as a
problem-solving procedure and analysis of root causes with cause-and-effect diagrams. Bring the sub-causes
from the analysis to a score level in order of importance. It was found that the sub-cause of scores greater
than 80 percent was due to a non-optimal electrical current adjustment. Then, it was chosen to be improved
by designing an experiment to find the optimal electrical current value for welding and assembly. The
experiment consisted of three related variables: 1) force, 2) time for welding, and 3) welding electrical current
value. A 3K factorial experiment was conducted, and the results were analyzed using the Minitab Statistics
program. The results of the experiment found that the optimal electrical current value for welding was a
pressure value of 3.6 kilonewton/meter, a welding time of 250 millisecond, and a welding current of 7.8
kiloampere, which resulted in the amount of spark generation equal to -0.197, which is a small and optimal
amount of spatter. As a result, the average amount of waste before improvement was equal to 0.998 percent
per month. After improvement, it decreased to an average of 0.023 percent per month. The Six Sigma level
before adjustment was equal to 4.25, and after improvement, it increased to 5.33, indicating the quality level

of a better process.
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a

\Weunnvneiiea 3k (3k Factorial Design) Aim1519% 4 Fauszneunietadendn 3 Jadume sAusi SeAUNAS Lay

FAUFL N1500NLUUTZAUAIKATTEAUEY 1TunsR@indrinvesnisusudsifniienvdmansenusenun mwuild

dszaunanfiiisduniiielinismeassdinauwsiugunndian

A1519% 4 Yadeuarseautadenlgansun1seenwuunISNnaaLTaLlnnasea 3k

. seAUM | sEAUNAN FTAUGS o
Jaselunisnaaes yien(Measure)
(Low) (Middle) (High)
1L59nA (Force) 2.3 2.7 3.6 Aladdu/uns
nanldlunsiden (Time) 250 320 450 fJaau
nszualnidoy (Current) 7.8 8.9 9.8 Alawauwls
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911015199 4 nifateuazseiuiiatelunismaass Response Optimization WU31ANT LNz aNTidana
nsgnusiensifnazinlilientioniian axdeadonldusinn Wiy 3.6 Aladhafu/iuns narildlunisidenindu 250
fadund uaznszudlvldenwindy 7.8 Alausuuds axldusinavesnisiinasfnlvivindu -0.197 Fadumsifnasiin
Iidesuazifuailngay faguamd 5 lunisiiluvdudanszualilunisdeus Ssldidenuadwsannimnaes

nldlunmasafiunszuiunswendszneus wasinisiiudeyandsusuus Welnsziinan1side

) ig i .
BELLY Cur 3.6 250 7.8
Low 23 250 7.8
e
Splatter
Minimum
y = -0.1972 L
d = 1.0000
L L
*
——————— -.——————’--*-—————————————— ,-——————————————

gﬂmwﬁ 5 L@n3A1 Response Optimization mﬂﬂ”l'i‘vmamﬁ?EJI‘LJELLﬂ'i@Jé’WL%‘\]'g‘LJ Minitab

4.3.5 Control Phase (Q) AUANKATAARMIN NINUANINTIIUYDINITYINNIY 1AEAITTITUHUAIUAY

(Control Plan) nsguiunsvhaulindnauviseduijifau liufiRnungdedsfuilannassiuiu degrsgunmi 6

FUN A 6 LansinagaununsAIUAL (Control Plan)
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5. NAN1339Y
5.1 HAN15IIY

ndgnmendediinlunszuviunisndesutsznaun nudwiwreadedidudnvazazifal
fiflnunnfigaainsuuresdermun JiagUsvasdiieanvesdsdnunrandslnlunssuiunadeussnaus
TlsiAudosay 0.2 vesonmandndeifion TnemsUszgndldudnnis DMAIC Huduneunsudletm uasiiase
awvnveslym uazransnaefieiaesdiennnwALndnMTIMmNT L

Han13AN¥IITeNUIINaUNITUSUUTllsann1snEn 48,260 Au nulivendudnwasasiialil
fid1uau 490 Fu viounninForar 0.2 vesannInan (Fu) dolfiou fams1efl 2 uazndaimsuiuuiisennisuas
68,613 fiu wuiweadednunzasfaluils iy 15 Ju violiiAudesas 0.2 veaweAnITHER (F1) Felfiou FIn19ne

1 5 uansduiu fegazvosdenaausuls

M13199 5 wansduau Seuavveadendauiuuss

wau () gaANINAR (AL) vauduazfinlidon (Fu) fovazvoude
n3INNIAL (2566) 8,792 10 0.11
daau (2566) 12,056 2 0.02
fugeu (2566) 10,974 1 0.01
naAu (2566) 10,730 1 0.01
WEAIN1GU (2566) 11,176 1 0.01
Fuanmu (2566) 7,190 0 0.00
UNIIAYN (2567) 7,695 0 0.00
593 68,613 15 WRAgAoLRaY = 0.023

21NA1599 2 wag 5 wandduiu Sevazvaddenaukasndsusulss ndntuihluiSeuiisunanauwas
nasuUTmumiieIaflanmualimesedudndi uagimunszezallun1saauAuKan1swi luUsul§eduI

1NN 6 KoY WAFINNINTFIUNITHNNU HaNSUTUTIEUSEAUAITNIN AI915197 6

M19199 6 uanseinflanimualimeseaudnidi [5] neunaznaalsuly

Calculating Sigma Value Worksheet ﬁauﬂ%’uﬂﬁga Mé’dﬂ%’ﬂﬂ‘gﬂ

1 | Number of Defect Opportunities per Unit O= 3.4 3.4
2| Number of Defect Opportunities per Unit N= 48,260 68,613
3 | Number of Defect Mode: D= 490 15
4| Calculate Defects per Opportunities DPO = D/(N*O) 0.00298628 | 0.00006429
5| Calculate Defects per Million Opportunities DPMO = DPO x 1M 2986.28 64.29
6 | Calculate Yield: Yield = (1-DPO) x100 99.70 99.99
7| Lookup Sigma in the Sigma table

[=NORMSINV (Yield) +1.5] igma Value 2 >33
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i8a 7

5.2 a#3Unan133de

sy idelunall datiunsanveadeannssuaunsidendssneusasudlneUssgndldndnnig
DMAIC i oanveudednvazaziinlilunszuiunindenvsznevs WildiAusesas 0.2 veswennisndnsioifiou
nndgmuendedidudnuaranialn Adammdosnnmsuiuinszudlaldmngay Huauvmiidanuddyunn
AgalunisneliiAnveads Tohesnuuunismaasaiemainszualwivunzanluninidesdszneu wud
Afungauiidwansznudenainaziialideutiosiian asdoadonldusing whi 3.6 Aladafuiuns anildlu
nsideumintu 250 fadTunil uaznszualiBenwintu 7.8 Alawsuus aglduTmamomnisifnasfnliyindy -0.19
Fadunafnazfaliidesuaziiuafivinzan dwmalvteuuivussiivondeondssaifou wirfuosay 0.998
n¥Usulgmesdeaiedeidion whiufesas 0.023 warseRudng nih deuusuuuwhiy 4.25 niSudsafiaty

Wiy 5.33 UaBDaseiuRman1mueInIInseuIun1snaTuna ssuUse

6. aAUTIINANTTIY

am3ideluadsd mnduduvesmseenuuunimeasddiinruasnadesnuitovesnigngn waaing ua
We1nsal gursy Anvaunmanudenmnudununuugavesvaniadinlud Auegliley tnsa 5052 wazmanndn
1%ada 1n3a 304 ieAnwdvdwaduusvesmsifouvenvan dadnludiumanndilialu 1nsn304 uazegdifen
1n5A 5052 #2en151 suAudumIuLUUYa FeldinnseenuuunisnaassdasTusunsudiiagu MINITAB
WU General Full Factorial Design Tasn151muen 3 58 Fusunaaes 3 ngu wanisfnwwuinsfianszudlui
wazszaradeunnauiuliyiliiAnasiAalisousesidonuina Aavhiiseslnd [15] uazaonadesiunuide
vosawIan uzlude wazaufosd asuszAnsns Anwinsiauiuszansamnisuanlunssuiunsdesuuun
Tng38nseenuuunisvaaes n1dAnugulfadn iilewaunussansnmnsrdnuasmszduvestiadefungan
dmdunszurunsiindvinaternuudusessendonililiuinsgiu mnmslinsgiiadefidmadonisiintym
A usussosseandenlalldinasgiu wuindl 3 Jade Wun nsvualvihiléidon ussnatunu wasnatlunsden

P~

wazAveanegiszAunsewaliil 8,450 weuuds usanaTunu 4.6 Alallifu/uns waziial 11 3und [14]

o a

wagludwveanszvaumsiiesed uaznslieIesfiolunsdnunideldiaenadesiunuidevesaizad
unila wazany Anwinisanvendslunssuaunisussydueiinednda Tnensssgndlduuafnuosdng dnsn
detnzdmanvmuends waranvendeUssnnsosiuiifieudavesiunounisiafioudageussqiasithendni
IngUszendnannis DMAIC Tunsudletdann Tunudwanunguaznalunisiwsiesianmnvesdaym way
vhmslineiidadndenisussifiuanudswesiadonsndniidnadeamnfiidusninivesdam wuiaive
Aflazuuugaiign fe isiﬁmmgmmié?amqmmqﬁ JwhnsveaesUiuatgangil lnedmuna1gamgiild 3 sedu
léiun 198, 195, 190 esmwaLda AUy wamsyRasUIIAgUMATA 190 ssmwaldoa lurilnzaudign
Tunsudn daalisziuaenindofievenszuiunmsadntounsuiusaviiiufesay 96.39 Wutududosay
99.98 uarseaudniineun1susulsuindu 3.25 Ainduidu 5.25 [8] uarasnadesiunuisevosudu uzdiiu
fifnwnsasveadslunszuiunisussy nsdiAnwilsanundnswndeqiudmsuayed Taglduumeesdng nsi
TngUssgndnannis DMAIC lunisudlalgm wasUssiliuAanuguusswesnansenusie FMEA wagldan RPN 1uda
Usfamsudlouiuugs wuhannsnanUnuvendeainiu 73 ndeseidiou wie 1 ndewio 4 ey videAns LY

v dufiintumdoieadosay 0.002 @9dwalinszuiunsussylinnuausalun1snannanduay [15] waz
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donndeanuuidevesiund uiidud Anvinisanusunadndannszuiunisden wavanuasdnsalulsany
#0819 TneUszgndndnnis DMAIC ileandadiuuSinanudifdmiliiunsininsgiu Aeszsimannnsie
WNUASUER LA LAYHA mﬂﬂy’uﬁwmﬁmeﬁ@mé’ﬂwmx%’avﬂwéaq uazHaNsENy (FMEA) 1nteiinsizsiiite dndisy
anudrAgylunisuiluanve wagdssgndldinaian1a3ainssugnainng (IE-Technique) waztiuuugianiuay
uldlun1smivaunanisulausulss wans@nunudnaiuisnanuiuiaeud L unueiiInsgIuaIn

274,273.08 181 anadias 211,789.83 van ﬁmLﬁuaﬂamﬁﬂ%ﬁhaﬁamaamﬁu 29,054,674.05 U sal [16]

7. daiauauuy
nsAnwias el danvaeiieddiu Aasdnisuseyndldias eadioluniseaniuunisneaefidangiy

naInNMay Laguiug Wy wdnn1suee Design of Experiment: DOE 1dusu
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