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Abstract

The purpose of this research to reduce the waste from tire production by apply
design and Analysis of Experiment (DOE). The researcher studied tire production process in
case study. It was found that the problems that affect the production of tire are the most 2
problems in O-Ring into Curing Bladder set damage and Bladder damage. The researchers
used the 4M principle to classify the causes in the problem with waste by using 3G principle
to analyze all causes and. The problem found factors adjusting in the process there are 4
factors 1. Temperature of hot water within Bladder 2. Pressure of hot water within Bladder
3. Temperature of Dome steam 4. Pressure of Dome steam. So, the researcher used 2-Full
Experimental Design (2k Full Factorial Design) to study 4 factors for finding the best solution

to adjusting in production.
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Pareto Chart of Tire Scap size18.4(15)-30 F-33
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4.1.1 MIATIABUANYNABIVBIFULUUNITNAGDY (Model Adequacy Checking)

4.1.1.1 N15ATIEBUNITATEAEAIAA1UNA (Normal  Distribution)  ¥BIAEIUANAY
(Residual)

Probability Plot of Response
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913U 3 WuinIsnITAteRvesdIunnAelisukuuNsnsEanedludase Tuliguwuun
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4.1.1.3 N1395I@UANMETYTVRY O2 (Variance  Stability) @13150AT1968UANY09AIY
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Residuals Versus the Fitted Values
(response is Response Tire Scap)

0.015+ . .

0.0104 L] . . [ [

0.0054 L] s 8 00 * @

0.000

Residual

-0.005 . e s o0 s

-0.0104 . * . * ® .

-0.0154 L] .

T T
0.00 0.05 0.10 0.15 0.20
Ftted Value

JUN 4 mIsnTivdeuAuatesves O,
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4.1.2. MTIATIERAMULUTUTIU (ANOVA) ﬁuaq?gmmﬂfgm O-Ring lutm Curing Bladder
F13AuazHie Bladder U4 91NN13ATIARUAIINGNABIYRIFURUUNTVIARRINUTIlITANRAUNR
Y09n1IMARDLANTY LiaAnuiBnsnadauvesdadeiuelaefivunseduaudeiuresnis
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M13MN 3 NANTAATIENANURUTUTIVVDITBLANITNARDS

Factorial Fit: response versus A1,A2,B1,B2
Estimated Effect and Coefficient for response (coded units)
Term Effect Coef SE Coef T P
Constant 0.09969 0.002275 43.82 0.000
Al 0.00687 0.00344 0.002275 1.51 0.150
A2 0.02187 0.01094 0.002275 4.81 0.000
B1 0.02687 0.01344 0.002275 591 0.000
B2 -0.00563 -0.00281 0.002275 -1.24 0.234
AL*A2 0.01188 0.00594 0.002275 2.61 0.019
A1*B1 0.04438 0.02219 0.002275 9.75 0.000
Al*B2 -0.00813 -0.00406 0.002275 -1.79 0.093
A2*B1 -0.02312 -0.01156 0.002275 -5.08 0.000
A2*B2 -0.02313 -0.01156 0.002275 -5.08 0.000
B1*B2 0.00438 0.00219 0.002275 0.96 0.351
A1*A2*B1 0.04188 0.02094 0.002275 9.20 0.000
AL*A2*B2 -0.03813 -0.01906 0.002275 -8.38 0.000
Al1*B1*B2 0.00687 0.00344 0.002275 1.51 0.150
A2*B1*B2 0.02438 0.01219 0.002275 5.36 0.000
AL*A2*B1*B2 -0.05063 -0.02531 0.002275 -11.13 0.000
S =0.0128695% R-Sq = 97.07% R-Sq (adj) = 94.31%

1NA15199 3 waneranTIATEiALUsUTIuweInsMaaes tnefinnsantade i
wanszvusIufuogaiifod ey (Pvalue < 0.050) wuiwansevusiuvestiadeiivianun 4 ¢ g7 1
L“LJ‘LJNaﬂiuVIUi’JQJiuW}’NQﬂJ%QN‘Ll’]i’e)‘Llﬂ’]EJI‘LI Bladder (A1) uazkssturin¥aunislu Bladder (A2)An
P-value = 0.019 @7 2 iunansznusimsewivgamafithfeunielu Bladder (A1) uazgamgileti
Dome Steam (B1) A1P-value = 0.000 g7 3 HunansznuTmszwitussduidounslu Bladder
(A2) uazgungiilotih Dome Steam (B1) AP-value = 0.000 Wawdil 4 WWunanszEnuTIMTENING
wssdutih¥euntelu Bladder (A2) uazussduloth Dome  Steam (B2) AP-value = 0.000 %
NANTENIUTIT AR 4 f;j‘fj ansouanaduniugiinansgnusmsagui 5
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Interaction Plot (data means) for Response Tire Scap
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Response Optimization

Parameters
Response Goal Low. | Target | Up. | Weight | Import

Minimize | 0.2 02 |05 1 1
Al = 178
A2 = 28.0
Bl = 145
B2 = 3.50

Predicted Response

response = 0.01500 desirability = 1

Composite Desirability = 1.00000
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el &l Wl 4l Iml

1 Al A2 B1 B2
Hi 182.0 280 150.0 4.50
[178.0; 28.0000] [150.0000] 3.50)

Cur [178.0] [ il [ ] |
0.75000 1o 178.0 240 140.0 350

Response
Minimum
¥=0.0150
d=0.75000 /

= Y o A
EU‘VI 6 HARDUAUDITEAUUITLNIUNZ AL

91N3UT 7 uandNTILAT123 Response Optimization 91nTUsLATH MINITAB wuidiaAndaded
wnzanluuiarszduiiade fe gumgiivhdounielu Bladder (A1) fisedutiads 178°C usadfurinfou
melu Bladder (A2) fiszutiads 28.0 Ke/cm” gaumniilotih Dome Steam (B1) fistduilade 1450C
uazkssiuloth Dome Steam (B2) fiseduilady 3.5 Ke/ecm” awvinliAndndiuroadetosiianto
0.01500

4.1.3 MalSeuiiisunanousasnassul s

fumeuiidunisiusuiisunaiieliaenndosiuinguizasdvesuitefoanvondeain
nszuIuMIeUilsedesnsuduliafnluruia 18.4(15)-30 F-33 fam31ail 5

M131991 5 MsTeuguradenauLasndUuUe
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pAEGERE 1
1 | enaveadeianunInmInssuIunsieens 148 1y
2 | weadznntlym O-Ring T13auay Bladder unsindoudandenauliulss 75 1du
voadBaniey O-Ring T3auaz Bladder nadoudnindsndaUsuuse 19 Leu

211997 5 agdléirduauvendeainiym O-Ring lutm Curing Bladder F1gauaznils
Bladder U7 deudiuUssiisrurumingy 75 14y veseeandniamun 210n1534A5129 Response
Optimization 3nlUsknsy MINITAB wudnvasdeainlaymy O-Ring luga Curing Bladder ¥13auay
wils Bladder 114 anamAsUSuUsamMAesuIu 19 iy vesenndntenunannsnandndiutesde
Wigeunaukasndsuuuanasiis 74.67%
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