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The purpose of this research is to reduce the we

production process by designed and analysis of experime
production process was studied and It wasokiyndbiernththa
the production of PVC pipe was burning. This study usec
classify the causes of waste problems. The process of adju
production are four factors as the following: 1. Teetiasie
2. The temperature of melting plastic. 3. Temperature
4. Temperature of plastic injection Therefore, #hell skztyc
Experimental Désigh Eactorial Design) to study the influen
determine the optimal value using the Response Optimize
optimum temperature setting can reduce waste from burn
baht per month or 1,037,520 baht per year.
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2.5.H2vel Full Factorial Design
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7 160 180 180 190

8 170 180 180 200
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12 170 180 190 200

13 160 180 190 200

14 170 180 190 190

15 160 180 190 190

16 170 170 190 190
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20 160 180 190 190

21 160 170 180 200
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23 160 170 190 200

24 160 170 180 200
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1 170 170 190 200 0.42
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3 160 170 190 200 0.29
4 170 180 190 190 0.43
5 160 170 180 190 0.23
6 170 180 180 200 0.37
7 160 180 180 190 0.32
8 170 180 180 200 0.41
9 170 180 180 190 0.37
10 160 180 190 200 0.31
11 170 170 180 190 0.47
12 170 180 190 200 0.48
13 160 180 190 200 0.33
14 170 180 190 190 0.40
15 160 180 190 190 0.27
16 170 170 190 190 0.42
17 170 170 180 190 0.49
18 170 180 190 200 0.46
19 170 170 180 200 0.43
20 160 180 190 190 0.28
21 160 170 180 200 0.34
22 170 170 180 200 0.45
23 160 170 190 200 0.31
24 160 170 180 200 0.33
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Standardized Residual

Residuals Versus the Order of the Data
(response is responsePVC)
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Factorial Fit: response versus A1,A2,A3,A4

Estimated Effect and Coefficient for response (coded {

Term Effect Coef SE Coe T P

Constant 0.37125| 0.00283( 131.19 0.000
Al 0.11375| 0.05687| 0.00283( 20.10 0.000
A2 0.00375| 0.00188| - 0.00283( 0.66 0.517
A3 {0.00375 0.00187 - 0.00283(  0.66 0.517
A4 0.03125( 0.01562| 0.00283( 5.52 0.000
A1*A2 0.03250 0.01625 0.00283( 5.74 0.000
A1*A3 0.01500| - 0.00750} 0.00283( 2.65 0.017
Al*A4 0.02250 0.01125 0.00283( -3.98 0.001
A2*A3 {0.00250 - 0.00125 0.00283( 0.44 0.665
A2*A4 0.01750] 0.00875| 0.00283( 3.09 0.007
A3*A4 0.01000, -0.00500 0.00283( -1.77 0.096
A1*A2*A3| 0.04875| 0.02437) 0.00283( 8.61 0.000
A1*A2*A4| 0.00625| 0.00312] 0.00283( 1.10 0.286
A1*A3*A4| 0.03375 0.01688 0.00283( 5.96 0.000
A2*A3*A4| 0.01125 0.00562 0.00283( 1.99 0.064
A1*A2*A37 -0.01250 -0.00625 0.00283( -2.21 0.42

S =0.0160078 RSq = 97.50 % RSq (adj) = 95.15
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Interaction Plot (data means) for response PVC
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Crossing Interaction
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Response Optimization
Parameters
respon{ .Goal | Lowe| Target Upper| Weight Import
Minimiz 0.2 0.2 0.5 1 1
Al = 160
A2 = 170
A3 = 180
A4 = 190
Predicted Respons
response = 0.228@8irability = 0.91667
Composite Desirability = 0.91667
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Residual Plots for response

Normal Probability Plot of the Residuals Residuals Versus the Fitted Values
ALsaeAsAL 2 3 g o Tee e
- . . .o
s 3
Residual Plots for response I ST
10- 5. . .
: L i -
= 1 o T 03 o3 o3 oW 0w
i Standardized Residual Fitted Value >
B Histogram of the Residuals Residuals Versus the Order of the Data
s c1 c2 ca ca cs 3 b cie | c17 | ci8
StdOrder RunOrder CenterPt Blocks Al A2 > € A m A r"\
30 1 1 1 170 7of| £ 4 A
21 2 1 1 160 ol £, V Wi V \ \\[
13 3 1 1 160 170
8 4 1 1 170 180 55 1 s T z TIEIRE ARG RN EE R
Standardized Residual
1 5 1 1 160 170
12 6 1 1 170 180 180 200 0.37 | -0.020000
19 7 1 1 160 180 180 190 0.32 | -0.005000
28 8 1 1 170 180 180 200 0.41 | 0.0200000
4 9 1 1 170 180 180 190 0.37  -0.010000
1R n 1 ¥ 1AN. 180 100 200 N 21 .nn1n00N A
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Regression »
ANOVA »
B Greate Factorl Design... [s@]=
Control Charts > Response Surface  » H_ Define Custom Factorial Design.. s
Quality Tools D Mixture »| PV pre-Process Responses for Analyze Variabilty... (=@ =
Relabiity/Survival > Taguch »
" 'mm’t i &3] Analyze Factoril Design... response
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5 E,, Modify Design. Residuals Versus the Fitted Values
Time Series
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Tables » .
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idual Plots f . = o
sl ot £ e T 1L Response Optimzer... o . o _ee e
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Histogram of the Residuals Residuals Versus the Order of the Data
. c1 c2 c3 ca cs c6 b i’ cie | ciz | ci8
StdOrder RunOrder CenterPt| Blocks | A1 Az 5 i l\ ﬂ A !’f\
H E1 A
1 30 1 1 1 170 170 % 4 1 u U '§
2 21 2 1 1 160 170 £, _s 1-
3 13 3 1 1 160 170 Mo
3 Y ] T 3 TiCinRNERHRRREDR
4 8 4 1 1 170 180 Standardized Residual Observitis Ordly,
5 1 5 1 1 160 170
6 12 6 1 1 170 180 180 200 0.37 | -0.020000
7 19 7 1 1 160 180 180 190 0.32 | -0.005000
8 28 8 1 1 170 180 180 200 0.41 | 0.0200000
° 4 ° 1 1 170 180 180 190 0.37 | -0.010000
an 15 n 2§ 1 1R8N 1an 10n 200 na1l .nninnnn .
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-
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Ca3
DAz
L]
) << = 3=
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‘ c2 c3 ca 5 cs 15 C16 cr c18 c19 ca | ~
RunOrder| CenterPt| Blocks | A1 A2 Options...
1 1 1 1 170 170
3 3 1 1 160 w o | P anee
4 4 1 1 70] 180 ' —mwur—=u - T r=vuTUUNy
5 5 1 1 160 180 190 1 X K D I 5 1 1 -0.005000
6 6 1 1 170 170 180 20 0] 6 1 1 0.0100000
7 7 1 1 170 180 190 19 7 1 1 -0.015000
8 8 1 1 170 170 180 200 043 ] 8 1 1 -0.010000
9 9 1 1 170 180 180 200 041 9 1 1 0.0200000
10 10 1 1 170 170 180 190 047 10 10 1 1| -0.010000 v
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RunOrder | CenterPt| Blocks | A1 IS Optionsw. | |
1 1 1 1 170 170
2 2 1 1 160 170 el oK Cantel
3 3 1 1 160 180 =0 4 ance
4 1 1 1 170 180 19 2w y 0 K ' 1 v
5 5 1 1 160 180 190 190 1 1 -0.005000
6 5 1 1 170 170 180 200 o J 1 1 0.0100000
7 7 1 1 170 180 190 190 0.40 7 7 1 1 -0.015000
8 ] 1 1 170 170 180 200 043 ] 8 1 1 -0.010000
B 9 1 1 170 180 180 200 041 9 9 1 1 0.0200000
10 10 1 1 170 170 180 190 047 10 10 1 1 -0.010000 v
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RunOrder | CenterPt Blocks | A1 Esit
1 1 1 1 17 000000
2 2 1 1 g M 010000
3 3 1 1 i 010000
4 4 1 1 17 010000
5 5 1 1 1 T80 o0 ™0 T T~ 0005000
6 5 1 1 10 10 180 200 048 5 6 1 1 0.0100000
7 7 1 1 170 180 190 190 040 7 7 1 10015000
8 8 1 1 170 170 180 200 043 8 8 1 1 -0010000
9 9 1 1 10 180 180 200 041 9 9 1 100200000
10 10 1 1 170 170 180 190 047 10 10 1 1 -0010000 ©
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Retrieving projec  Qualty Tooks P Mixture ¥ PV pre-process Responses for Analyze Varabiity...
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21ejz  Huftveriste @, Modify Design... AV Analyze Variabilty...
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RunOrder | CenterPt| Blocks | A1 A2 A3 A4 |respones| StdOrder_1 RunOrder_1| Blocks_1| CenterPt_1| RESI1
1 1 1 1 170 170 190 190 042 1 1 1 1| -0.000000
2 2 1 1 160 170 190 200 0.29 2 2 1 1 -0.010000
3 3 1 1 160 180 190 200 0.31 3 3 1 1| -0.010000
4 4 1 1 170 180 190 200 0.46 4 4 1 1 -0.010000
5 5 1 1 160 180 190 190 0.27 5 5 1 1| -0.005000
6 6 1 1 170 170 180 200 045 6 6 1 1| 0.0100000
7 7 1 1 170 180 190 190 0.40 7 7 1 1| -0.015000
8 8 1 1 170 170 180 200 043 8 8 1 1| -0.010000
9 9 1 1 170 180 180 200 041 9 9 1 1 0.0200000
10 10 1 1 170 170 180 190 047 10 10 1 1| -0.010000 v
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RunOrder| CentarPt| Blocks | A1 A2
1 1 1 70 i Help oK Cancel -
2 2 1 1 160 1 90 poo—
3 3 1 1 160 180 190 - — - - . T
4 4 1 1 170 100 190 200 0.45 4 4 1 1 -0.010000
5 5 1 1 160 180 190 190 027 5 5 1 1 -0.008000
6 6 1 1 170 170 180 200 045 6 6 1 1 00100000
7 7 1 1 170 180 190 190 0.40 7 7 1 1] -0.015000
[ 8 1 1 170 170 180 200 043 8 8 1 1 -0.010000
9 B 1 1 170 180 180 200 041 9 B 1 1. 0.0200000
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6 6 1 1 170 170 180 200 045 6 - ).0100000
7 7 1 1 170 180 190 190 040 7 3 O -0.015000
8 8 1 1 170 170 180 200 043 8 1 -0.010000
9 9 1 1 170 180 180 200 041 9 " 1.0200000
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