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ABSTRACT

This research aims to reduce waste from the production of defects which are gel or dark specks,
wrinkle and uneven thinness defect along Transverse Direction (TD) of machine that occur in film
blowing process. The research applied Six Sigma methodology which composed for five phases. Phase
| . Define phase, it was found the waste from plastic bags of size 30 x (6 + 2 + 2) inches had the
defective rate due to these three defects totaling 11.03 percent of the production volume. Phase Il :
Measures phase, the accuracy precision of the inspection system were analyzed and found that it was
acceptable. Phase lll : Analyze phase, 22 potential factors affecting these defects were listed by using
brainstorming technique and Fishbone diagram. Next 9 factors were selected to be studied further using
the Cause and Effect matrix. Phase IV : Improvement phase, two improvement approaches were
performed. First, the design of experiments technique was applied to prove for significance of factors
and find the optimal setting. Second, quality procedure and work instructors were created. Phase V :
Control phase, confirmatory experiment was performed and control plan was set up to maintain the
quality level after improvement. The factors, which affect these defect are temperature control,
production speed, and condition of machine. After improvement, the defective rate due to these
defects was reduced from 11.03 percent to 0.39 percent, which equivalent to a reduction of 99 percent.

The improvement leads to the loss saving of 68,527 baht per year for the model under study.

Keyword: Blown film process, design of experiment, defect reduction, central composite design,

polypropylene.
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3.4.1.5 HANITNNADNALNITIATIERHANTT
eV
maﬂ13‘1/1maawamizmuﬂmﬂwquawaaﬂu,am

HIAN1N 4

AIST 4 LIRsNENI1SeNLUUEINUSTEUNAT

Std | Run

A B C D E F Y1 | Y2 | Y3 [val

Order |Order

1 52 -1 -1 -1 -1 -1 -1 0.200 (0.080 [0.198 [0.478
2 17 1 -1 -1 -1 -1 1 0.042 [0.018 0.038 [0.097
3 1 -1 1 -1 -1 -1 1 0.050 [0.008 0.011 [0.068
4 35 1 1 -1 -1 -1 -1 0.070 [0.005 0.063 [0.138
5 11 -1 -1 1 -1 -1 1 0.180 [0.006 0.010 [0.196
6 18 1 -1 1 -1 -1 -1 0.250 [0.033 0.075 [0.358
7 3 -1 1 1 -1 -1 -1 0.175 [0.018 0.057 [0.250
8 48 1 1 1 -1 -1 1 0.031 [0.003 0.021 [0.054
9 16 -1 -1 -1 1 -1 1 0.012 [0.017 0.009 (0.038
10 36 1 -1 -1 1 -1 -1 0.049 [0.027 0.094 [0.171
11 10 -1 1 -1 1 -1 -1 0.070 [0.032 0.080 [0.182
12 19 1 1 -1 1 -1 1 0.020 |0.018 |0.011 [0.049
13 23 -1 -1 1 1 -1 -1 0.040 [0.007 0.065 [0.112
14 6 1 -1 1 1 -1 1 0.081 [0.007 0.020 (0.108
15 25 -1 1 1 1 -1 1 0.080 [0.007 |0.018 [0.106
16 a2 1 1 1 1 -1 -1 0.212 [0.023 0.089 [0.324
17 12 -1 -1 -1 -1 1 1 0.110 [0.020 |0.042 [0.172
18 7 1 -1 -1 -1 1 -1 0.180 [0.036 0.134 [0.351
19 28 -1 1 -1 -1 1 -1 0.100 [0.017 |0.164 [0.281
20 4 1 1 -1 -1 1 1 0.160 [0.012 0.007 [0.179
21 32 -1 -1 1 -1 1 -1 0.110 [0.021 0.071 [0.202
22 50 1 -1 1 -1 1 1 0.230 [0.009 |0.004 [0.243
23 8 -1 1 1 -1 1 1 0.310 [0.015 0.040 [0.365
24 44 1 1 1 -1 1 -1 0.270 (0.020 0.054 [0.344
25 14 -1 -1 -1 1 1 -1 0.311 [0.031 0.100 [0.442
26 20 1 -1 -1 1 1 1 0.130 [0.022 |0.092 [0.244
27 46 -1 1 -1 1 1 1 0.290 [0.001 0.018 [0.309
28 49 1 1 -1 1 1 -1 0.220 [0.036 0.112 [0.368
29 24 -1 -1 1 1 1 1 0.285 [0.007 0.017 [0.308
30 30 1 -1 1 1 1 -1 0.250 [0.029 |0.068 [0.347
31 53 -1 1 1 1 1 -1 0.300 [0.022 |0.089 [0.411
32 41 1 1 1 1 1 1 0.220 [0.010 0.031 [0.260
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AIST 4 LuRsNgN1SeRNLUUEINUSTEUNATY (#19)

33 38 ) 0 0 0 0 0 0.295 0.000 [0.000 [0.295
2.37841
34 40 |2.37841 0 0 0 0 0 0.480 10.000 [0.000 0.480
35 37 0 . 0 0 0 0 0.490 10.000 [0.000 0.490
2.37841
36 15 0 237841 0 0 0 0 0.280 0.000 [0.000 0.280
37 31 0 0 . 0 0 0 0.351 10.000 [0.000 0.351
12.37841
38 22 0 0 237841 0 0 0 0.450 10.000 [0.000 0.450
39 13 0 0 0 ) 0 0 0.330 {0.000 {0.000 0.330
2.37841
40 26 0 0 0 2.37841 0 0 0.390 0.000 {0.000 [0.390
41 34 0 0 0 0 ) 0 0.620 10.000 [0.000 0.620
2.37841
42 5 0 0 0 0 2.37841 0 0.800 {0.000 {0.000 0.800
43 21 0 0 0 0 0 ) 0.035 0.073 [0.142 |0.250
2.37841
44 2 0 0 0 0 0 2.37841 0.058 [0.002 [0.080 [0.140
45 9 0 0 0 0 0 0 0.000 0.000 {0.000 0.000
46 51 0 0 0 0 0 0 0.000 0.000 {0.000 0.000
47 27 0 0 0 0 0 0 0.000 0.000 {0.000 0.000
48 43 0 0 0 0 0 0 0.000 0.000 {0.000 0.000
49 45 0 0 0 0 0 0 0.000 0.000 {0.000 0.000
50 33 0 0 0 0 0 0 0.000 0.000 {0.000 0.000
51 a7 0 0 0 0 0 0 0.000 {0.000 {0.000 0.000
52 39 0 0 0 0 0 0 0.000 {0.000 {0.000 0.000
53 29 0 0 0 0 0 0 0.080 {0.000 [0.000 0.080

P

Waaanlunsneasstazyinisiiuadndiuves

'
a a

dedlAnandaunnsesuszinniaa (Y1) Usstandu
(Y2) dazUszinnnuiung (Y3) lnedndiuassvoade
InuRazTaUnANIosAnanUSnaveudefiia
NTBUNNTDIUABLUTELANITALUSUIUNISHER
wavun antulaldAn Yall Fefe dndruveadosau
UsLAnLaa §U LasnuIung 1o991ndean1sman
syfuilafuiidmadioniaiinveadslngsiuiosiian
zRsadndiuveadsuyszsianiaa §u uaz
wururadundn Wosnmnmaisssufionzau
v09U3d8lneNTUILENLABLAILUTNDUALDY 819
Wllgafunsaufidaudiu denfimungaudivh
Tidndruvendsandaunnsoslsennmuianasens
lidndiuvendoaindounnsesdnuszinnnils

A X vy @ w o ] v
LW;JEUUVLW LWUAU INKNANITNARDIAIANTIN 4 %31@



196

]

AUNTANNAUNUSTENINERdIUVO AT INLAL
Hadusnee ndsndameniildfideddyeonluuda
AIIBNNTIATIZYNITANDEY (Regression Analysis)
wuUASansLUT9asE (Backward Elimination) 614

waERIlUENN1SN 1

Yall = 0.0270 + 0.0036 A - 0.0156 B + 0.0152 C +
0.0034 D + 0.0583 E - 0.0512 F + 0.0404 A*A +
0.0399 B*B + 0.0426 C*C + 0.0355 D*D+ 0.0974
E*E (1)
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Main Effects Plot for Yall
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