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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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[RRY421513N

NANWULNITITONLUUANAIUNIU (Resistance spot welding) Usenousiy 3 fuusAs using (Force)

a

nanidlunsi@eu (Time) nsvwalmideu (Current) [13] 13383 4lat1Me 3 AuUs U1IN1T8ENLUUNITNAABY

a

1Y

ITAVEN NTDDNUUUIEAUA

v o

drussAunanfiiindanidieinismaassiauwiugrunniign

A15199 4 Jadeuazseautatenlddmsunisesniuunisnnasadannnesya 3k

'
v o

\Weuninuel3sa 3k (3k Factorial Design) #9a1519% 4 Feusznounlstadenan 3 Jadufe szaus sgAunans Lag

wazszavas un1shdadiinveinisuiunsiianitenadinansenusenmnnunly

. sERuAn | szAunan FTAUEA .
Uavelun1smnaas wiedIn(Measure)
(Low) (Middle) (High)
59nA (Force) 2.3 2.7 3.6 Alafwu/ung
naldlunsiden (Time) 250 320 450 Taaud
nszualidon (Current) 7.8 8.9 9.8 Alawauwys
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9915199 4 andadeuazsziuiadulunismaass Response Optimization WU3ANT N IZALTId A
nsgnusiensiinaziinliidoutiostign axdoadenliussnn windu 3.6 Alathu/ums nanildlunisidenwindy 250
fladdunft waznszualiidousiiu 7.8 Alaweuuwds axliuSinamesmsinasfinlnwiniy -0.197 Fadunisiinazie
Infidesuaziduafivanyay é’agﬂmwﬁ 5 lunsiludsusenseualilumsidenn 3dlddennadniannisnaass

= ) - o 2 v v v A a ¢ a o
Wlﬁlﬂ%ﬂaaﬂﬂuﬂi%U’JuﬂﬂiL‘UauUi%ﬂaU“ﬂ LLa3‘1/1’mﬁl,ﬂusllauuaﬂa\‘iﬂiuﬂ§d LNBDILATITHNGNIIIVY

Optimal s e o
BLO T 3.6 250 7.8
Low 23 250 7.8
®
Splatter
Minimum
y = -0.1972 °
d = 1.0000
® ®
®
——————— -.——————-?--,-—————————————— ?——————————————

JUNTl 5 uandA1 Response Optimization aMnnnsvaaasmelusunsudnsagy Minitab

4.3.5 Control Phase (C) A3UANLAZAAAIY AMVUANIANTIIUYDINITHIY Lagn15VLHUATUAY

(Control Plan) nszuumavhenlininauviseduijifau lujdfmungtedsfuiildnnassiuiu dregresguning 6

U AN 6 Lansiagaukun1IAIUAY (Control Plan)
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5. HANTSIY

5.1 HANTSIY

ndaymvendediialunszuiunisideulsenous wusruauvendemdudnuusasiiali
i ununniiganndvuendevianun Judiingusrasdifieanveadednuazaninlilunszuiunms@eudszneun

TiliAusesaz 0.2 vesgennisndndeiiou lnsnisuszandldndnnis DMAIC Wudumsunsudlalam wazdiasiei

avnuesluni wagHANITVARDINILLATOIBAMAINAIUNANNITIAINTTH

nan1sAneidenuiineunisusuusdisannisudn 48,260 Au wulveudednvuzaziiali
#9490 Fu viveannnifesas 0.2 YeaweAMSHAR (AL) Aaliiau fInNT199 2 uagndansuSulsslisennsuan

68,613 fu WUV AYANwTELLAR NI WIY 15 Ju vSeldiAudesar 0.2 veaANISHAR (FL) FABLfaY AIN1S1S

1 5 wanednuiu Segazvoddenaauiuuse

A19197 5 UanTIuIU JeuazvatduvasUsuUse

wau (V) YBANIINAR (AL) vauduszfinliidon (Fw) Sovazvaude
nIngIAL (2566) 8,792 10 0.11
d9mau (2566) 12,056 2 0.02
ey (2566) 10,974 1 0.01
AaAN (2566) 10,730 1 0.01
WEAINYY (2566) 11,176 1 0.01
SuAY (2566) 7,190 0 0.00
1UNIIAN (2567) 7,695 0 0.00
5231 68,613 15 \Aedalfiou = 0.023

a ° 1% N v v 1% ) = =~ i
INAITNN 2 AL 5 AAIIUIU 5'@EJagm@QLaUﬂauLLagwaﬁﬂiuﬂE\i Wﬁﬂ?ﬂﬂuuuqlﬂl,ﬂiﬁlul,w&]uNaﬂauLLag

nasUsuUgInundlenaflanivualifaeseaudnd wazimuasseznattunismivqunanisilasuugessiuau

1NN 6 DU WRATINUINTFINNTIINNU KAaNSWTBUTBUTEAUATNI Aen15199 6

A13°99 6 wansiledanlanimunlisaeseauni (5] neuwasndsiuus

Calculating Sigma Value Worksheet Aoudiulys | wasuSuuse

1 | Number of Defect Opportunities per Unit O= 34 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] loma Value v o
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5.2 d@5Unan1s33e

nsfnwiseluaded sutiunisanvesfisnnnszuiunsdentsenousnsuilasyszgndlivdnns
DMAIC iiteanusaidsdnuazaziialnlunssuiunindentsznoun WiliAudesas 0.2 vesseanisndnsdelien
ntlymveadefidudnuaranisln Aauwmgesannsuivinssudliliumzan Wuamiidarudidyann
faalumsneliAnveads Feiheenuuunismaaeui emAnszualiivmizanlunsideudsznaus wui
Afsngauidsansynusenisinaziislidoutesiian axseadenliising wiiu 3.6 Aladadu/iuns nanfililu
mMsideuiniy 250 fladiundt waznszualidonnintu 7.8 Alaweuuds aglduamesnsiAnasfnlviindy -0.19
Fadunmainaziielniidesuasiduafimngan dwalinouliulgsdveadsadodeifiou wirdudesay 0.998
ndaFulmesdendorafion wiiufesay 0.023 warseduing i deuusuusuniiify 4.25 vissudsafintu

Winflu 5.33 UsitaseRuAmMnIMYeIn1snsEuIunsiaTumaul s

6. aNUTIYNANTTINY

wansifelundall nifudiuvesnisesnuuunismasedldfinnuaonadesnuidevesaigng uasaing uaz
93810501 guast Anwiganmaudenanusunusuugveananiadnlud fuegfiden 1nsa 5052 uazivdnndn
1¥aiiu 1nsn 304 WlefnwdvEnasiudsvesnmsifonveuvan fadnludiumanndiliadu 1nsa304 uavegiiden
158 5052 f1en15id sunuiuniuuuuga 4 alddnisesnuuunisnaassdislusunsudiiagy MINITAB
WUU General Full Factorial Design Tnsn15musn 3 50U Fusmunnaes 3 nau kamsfnwmuiinsfiunssuali
wagszegnandeunauiullinliiAnaziAnliseusesidenuinm Amihdiseslnd [15] wazasandosiuauide
vo3qu1n uzlute wazauiosd ssUszdning Anwvinmswaunussansamnisuanlunssuaunsdouuuuga
Tngisnseenuuunismaaes nsdidnwignldasn iewamunyssansnmnimaniazmseiuvestladedivmzan
dwiunszuiumsiddviwasemnuuiuswessesdeuilildnmsgu anmsiesgitadeidmatenaifatiym
A udussvessendonlildinasgiu wuind 3 dade T nszualnfihdlldiden usinatunu waziailumadon
LLawhﬁmmzaua&uiﬁixﬁumzLLﬁlWﬁw 8,450 LauwUs LSINATUNY 4.6 Alatadu/uns wazian 11 3w [14]

= o =

warludIuYRINTEUIUNITIASIEY wazn1sidaspalalunisAnenidelalidenndosiuauidevesnisin

o«

umila uazay Anwinisanveadslunszuiunisussdasiiedni TasnsussgndlduuAnvesdng dnan
diotmszimannguonds uaranveadeUssinnsosiiviifieudavesdiunounisafeudageussgusitiendndi
TngUszgnanannis DMAIC Tunisudtadagnn Tdunulsuananguazualunisinsisianngaesdgm was
vmslengiidadndenisssfiuanudswesiadonsuaniidnadeamaiidusnmivesym wuiaimeg
Aflazuuugedian Ao lajﬁmmgmﬂ'ﬁé’?ﬂmqmwgﬁ FJuihnisnasesliumeumngil lneivuad1gumgily 3 seeu
Toun 198, 195, 190 aeAwaLfyd MUaIAU mamsmamwudwmqmmﬁﬁ 190 parlwalTud Lﬂuﬁwﬁmmzamﬁqm
Tunswdn dsmaliseduamanudndofiovenssuaunsudndeunisuiulsaviniudosas 96,39 Winduduiesas
99.98 uagsyaudnuIneun1sUTuUTIvIY 3.25 Wisdwdu 5.25 [8] uazaeandeatuauidbveadu uziii
Afnwinsanvendslunszuiunsussy nsdAnwlssnundneusuiagiudmivuyed Tasliuuamsesting S
IngUszgnaviannis DMAIC Tunsudlalgm wasdssfiuannuguusivemanssnusig FMEA uagldan RPN s
Uedfamaudlouiulgs wuhaunsaanyiinasesdenniu 73 ndesoideu wie 1 naose 4 ey wieRndiuiy

vaudeniintumadsiiisadosay 0.002 Fedanalinszuiunisussalinuausalun1sudnfianingy [15] was
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#0ARABIAUIUITEVRITUTIA WABUA AnwinisanU3uiasimiainnszuiunision wazanuasdialulssuy
#0619 TagUszgndndnnis  DMAIC iloandadrutTmasuiiddmiliiunusinnsgiu Tinsgimaungiie
uHuauansmuAzHa MINTWNTInTesiaadnurTaUNNEes uarkansENy (FMEA) antnedinsesiiiodnddy
anudAglunsuiluanvg wasdszendldinatinnieininssuanainnis (IE-Technique) wagiiunundaiunu
unldlunisaruaunanisudlod$udse nan1s@nunudnaiunsnanuuineud L uinuei i sgIuain

274.,273.08 a1 anadnae 211,789.83 vian ?mLﬂugamﬁﬂ%’ﬂ'wﬁamaqmﬁu 29,054,674.05 usiol [16]

7. daiauauue
nsdnwiaswiolundanvuzifediu asinisuseyndldingeadielunisesniuunismaassiiiniiy

naNiane wavialugh Wy 1dnA1sues Design of Experiment: DOE Lusu
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