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##5170694521 : MAJOR INDUSTRIAL ENGINEERING

KEYWORDS : SIX SIGMA / DEFECT REDUCTION / PRINTING PROCESS

WITTAYA JENJIWATTANAKUL : DEFECT REDUCTION IN PLASTIC
PRINTING PROCESS BY SIX SIGMA APPROACH . ADVISOR : ASSOC.PROF.
PARAMES CHUTIMA ,Ph.D., 103 pp.

This research applied the Six Sigma method for defect reduction in the printing
process. The method is significantly based on statistical quality control concept. The Six
Sigma approach has five steps in working process, which are Define Phase, Measurement
Phase, Analysis Phase, Improvement Phase and Control Phase, respectively.

This research followed the five steps according to five terms as follows : 1) Define
Phase, defined the problems of the specified factory. Plastic printing process had the highest
amount of defects of 41,759 Kg from the production of 357,486 Kg, or equivalent to 11.68%,
in 2009. 2) Measurement Phase, started with the inspection of measurement system which had
the result that met the acceptance criteria. Next, analyzed the problems by using fish bone
diagram to get 20 factors. Then, screened the factors with Cause and Effect Matrix, and use
FMEA technique to analyze until there were 3 factors left. 3) Analysis Phase, analyzed these 3
factors by using statistical method which verified that these factors contributed to defect
occurrence. 4) Improvement Phase, used factorial experimental design to conduct experiment
two times in order to get optimal value of each factor. 5) Control Phase, established guidelines
to control and minimize the defect amount after an improvement.

After improving the printing process, the results before and after the improvement
were compared. The percentage of defect amount decreased from 11.68% to 1.53%, which

means that the improvement process could reduce 86.90% of defects.

Department :_Industrial Engineering Student’s Signature

Field of Study : _Industrial Engineering Advisor’s Signature
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Sample X N Sample p

1 145 10000 0.014500
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Difference = p (1) - p {2)

Estimate for difference: -0.0833

85% CI for difference: (-0.0895757, -0.0770243)

Test for difference = 0 (vs not = 0): Z = =-26.02 P-Value = 0.000

Fisher's exact Ttest: P-Walue = 0.000
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Difference = p (1) - p (2)

Estimate for difference: 00722
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StdOrder | RunOrder | PtType | Blocks | AnWwila | ywihaniin pS[ISISY Y,
Fm3druden
42 1 1 1 40 65 319 13.54
7 2 1 1 30 55 ﬁ’umuﬁmmxﬁu 7.35
5 3 1 1 20 65 ﬁ’umuﬁmmxﬁu 6.94
2 4 1 1 20 55 N8 12.42
45 5 1 1 50 60 ﬂ%umuﬁmmzﬁu 4.83
36 6 1 1 30 65 Y 9.72
17 7 1 1 40 65 Tumouiinmnzay | 463
13 8 I I 40 55 Tunouimnzay | 5.83
18 9 1 1 40 65 9 10.33
10 10 1 1 30 60 9 8.24
24 11 1 1 50 65 9 8.89
37 12 1 1 40 55 Tumouiinnzan | 7,14
35 13 1 1 30 65 Tumouiinmnzan | 2,94
43 14 1 1 50 55 Tumouiinmnzan | 6.9
39 s I I 40 60 Tunouimnzay | 3,15
5 16 1 1 30 60 ﬂ%umuﬁmmzﬁu 1.06
20 17 1 1 50 55 19 12.53
15 18 I I 40 60 Tunouimnzay | 3.53
40 19 1 1 40 60 N8 6.40
48 20 1 1 50 65 Y 10.38
21 21 1 1 50 60 Tumouiinmnzan | 453
23 22 1 1 50 65 Tumoufinmnzan | 732
3 23 1 1 20 60 Tunoufinnzan | 421
19 24 1 1 50 55 Tunouiinmnzan | 34
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StdOrder | RunOrder | PtType | Blocks | AnWwila | ywihaniin pS[ISISY Y,
Fm3druden
27 25 1 1 20 60 Sumouiinmnzan | 2,53
11 26 1 1 30 65 Sumoufinmnzan | 323
6 27 1 1 20 65 Y 9.21
47 28 1 1 50 65 Tumouiimnzan | 11.93
8 29 1 1 30 55 Y 9.63
46 30 1 1 50 60 Y 9.55
30 31 1 1 20 65 N8 11.09
34 32 1 1 30 60 9 5.32
1 33 1 1 20 55 ﬂ%uﬁauﬁmmzﬁu 7.98
26 34 1 1 20 55 9 13.06
4 35 1 1 20 60 9 9.45
41 36 1 1 40 65 Tumouiinnzan | g 54
29 37 1 1 20 65 Tumouiinmnzan | 736
32 38 1 1 30 55 N8 8.44
31 39 I I 30 55 Tunouiinmnzan | g.10
16 40 1 1 40 60 19 6.84
14 41 1 1 40 55 19 8.72
33 42 1 1 30 60 Sunoufimnzan | 121
22 43 1 1 50 60 N8 8.25
44 44 1 1 50 55 Y 9.87
12 45 1 1 30 65 Y 8.35
28 46 1 1 20 60 19 9.76
25 47 1 1 20 55 Sunouiinmnzan | 634
38 48 1 1 40 55 e 8.12




87

6.7 mimi:lilaaummgnﬁawmamm‘imm
oA o a P ¥ o g A A Y A EY
NOUNITNIAUATIEHANANITNATDIUU muJuamammwmumﬁma%ﬁaummgﬂﬂm
% o 4 I
VAUV 0N (Model Adequacy Checking) Lﬁmﬂumsmaﬂﬁaummgﬂﬁ'muazmm
A A 9 Ay v = a S 9
mmaaamawagaw”lﬂmmﬂms‘nﬂam PINTATIADUANUAANAIAUU ITATIIADUUDYAN
13 o 2 A ] "9 =
msnaaeIiluldaumanns e~ NID (0, 0°) wiowlan FINTNATDUNUDYAUAIW
d‘ = a 9 9 ] Yy A a
GREIGER) fozaJﬁumgmiumsmﬁ@ummgﬂmwawaga@q 3 U9 AD AUUATIUVDINITLUIN
a a I a a = = 1
u9ln@ anuagIvveInNuIlued Ty tazanuATIUYBIANNLEDITMNUBIMANNIY TUTIU

oA Y
I@ﬂﬂ’liwﬂﬁﬂ‘uFﬂgﬂ’lluuﬂ’]iﬂjﬂiﬂillﬂiu MINITAB

6.7.1 MINAFOUAVVATIUUDINTHINUAN NG
Y
minageuil wih lanimiaIuanig (Residual)vosssnsaouaueaniiasanng
@ <3 A a a @
msuvnuasanvuzla Tasmswasans il minnsldimsusnusalndniseziimsnszaredinu
Y o 3 a Y A 1
uUdUASI tazimMsnageuauuln@ uarlian P-Value 110191 0.05
(% { < J

MnmMsnadeutoyanls1sunsy MINITAB 2z lanslasgld 6.1 aziiiu'lan ins

) o < 9 ~ T = ' = Y v
nsztead luanyuziuduase uaziia P-Value 101 0.385 ¥3u1nna1 0.05 3eagil ldndeya

< a a
ﬂﬁﬂWﬁﬂ']ﬁ/lﬂa'f)ﬂ!,‘]_Iullﬂ@]']llﬁllilﬁj']uﬂl@\iﬂ'lilﬁ]ﬂ!ﬁ]\‘lﬂﬂﬁ



88

Probability Plot of wasi@utuavise
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Residuals Versus the Order of the Data
(response is a5 @uhuasiie)
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Residuals Versus the Fitted Values
(response is wlasf@unuasixe)
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AnLae 197.98 0.69 199.00 0.61 189.63 0.74 193.64 0.69
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