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PANUTAT LIMTHONGCHAI : DOWNTIME REDUCTION IN PLASTIC PACKAGING
BLOW EXTRUSION PROCESS : A CASE STUDY PET-G PLASTIC PACKAGING BLOW
EXTRUSION OF A SAMPLE COMPANY. ADVISOR : DR. KORAKOT HEMSATHAPAT,

41 pp.

The objective of this study is to uncover the relationship between downtime of
plastic packaging blow extrusion machines and wastes created from plastic ware
production processes, and to find the major causes of downtime of the machines.
Several analyses were performed to set appropriate framework for downtime reduction
of the machines. In this study, PET-G plastic blow extrusion machines from the sample
company were grouped to perform some analyses such as QC Story, Control chart, and
some statistical analyses including hypothesis testing, regression analysis, and T-test.

The study found that downtime of the machine is positively related to wastes
created from the production processes. The major causes of the downtime are machine
modification/setup and labor shortage. Consequently, several machine adjustments
were performed including specify the die/mould for specific tasks, and per-arrange
die/mould before the start of the production. Furthermore, machine operators were
trained to enhance their technical skills. Operator manuals were documented to regulate
all the machine modifications to the same standard. As the results, downtime was
reduced from 34.2% to 13.9% and wastes were reduced to only 1.01% with significant
improvements before the modifications at the confident interval of 95%. In summary, the
sample company can save up to 201,211 Baht/year (consider only PET-G production

processed).
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1. QC Story @a ta3astiananlunmmudwiumaudludymdugunin (M3
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a3 6 ToYAIAINGA LLaz%q@Lﬂ%aaf{Tﬂi (BWLAUINY PET-G)

1l 25518k |LIRIHARIIN (ii"'a'[m) nm'ﬁ'wqﬂ (%"'afm) nm‘ﬁ'mgﬂ (%)
ANINAY 1208.00 188.00 15.56
NUMAUT 1247.50 245.50 19.68
Iuaw 1494.50 239.50 16.03
LU 996.00 105.50 10.59
WO HAAN 2409.00 436.00 18.10
nuan 2563.50 423.50 16.52
nINGIAN 3022.50 530.50 17.55
EAVRGH 3151.50 474.50 15.06
N 2578.50 438.00 16.99
RRGEY 1741.50 326.00 18.72
WO AN 792.00 175.00 22.10
WA 752.50 114.50 15.22
3 21957.00 3696.50 16.84
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aTWN 7 ToYRATIMIFYLFETUINU UAZDATININEALALATIINILAUNNTINY 2552

57 . 37
. e 4 . |amds | % R Wen _
a10U | 1ATe9 | Tu Wi G | g Hi o) %Downtime
(Bw) v (@ 1n9)
1 22 5/1/52 903 3 0.33 25.00 0.00 0.00
2 22 6/1/52 6,071 71 1.17 3.50 0.00 0.00
3 22 13/1/52 5,501 101 1.98 24.00 6.00 25.00
4 22 14/1/52 3,085 85 2.76 16.00 5.00 31.25
5 22 15/1/52 417 17 4.08 22.00 8.00 36.36
6 22 16/1/52 3,698 190 5.14 24.00 13.00 54.17
7 22 17/1/52 3,576 216 6.04 22.00 12.00 54.55
8 22 19/1/52 1,073 73 6.80 12.00 7.00 58.33
9 22 20/1/52 2,922 222 7.60 18.00 14.50 80.56
10 22 21/1/52 1,388 188 13.54 18.00 17.00 94.44
11 33 10/1/52 3,960 60 1.52 24.00 0.50 2.08
12 33 12/1/52 4,583 83 1.81 24.00 3.00 12.50
13 33 13/1/52 2,146 46 2.14 24.00 7.00 29.17
14 33 16/1/52 5,384 284 5.27 8.00 4.00 50.00
15 33 17/1/52 1,865 113 6.06 11.00 8.00 72.73
16 55 8/1/52 1,135 15 1.32 1.00 0.00 0.00
17 55 9/1/52 203 3 1.48 6.00 0.00 0.00
18 55 10/1/52 3,047 47 1.54 24.00 4.50 18.75
19 55 12/1/52 3,973 73 1.84 22.00 5.50 25.00
20 55 13/1/52 2,312 62 2.68 22.00 5.50 25.00
21 55 14/1/52 695 23 3.31 24.00 7.50 31.25
22 55 15/1/52 2,197 97 4.42 24.00 10.00 41.67
23 55 16/1/52 212 12 5.66 24.00 10.50 43.75

URVREE é’mwqumaum%aﬁm (Downtime) LaZAAIINIILAAY au%mam&ju

AIBENIANBILNENAROUFNNAZIN A%
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a s a dll s . < a
1. UYAZIN 1 8ATINITNYALAULATIANT (%Downtime) (mim‘mqm@u
A Y < a A v o ¢ o A a
LAIBIINT/TLNINAATIN X 100) AANUFNANBTNILINAB8ATINTIAAVBILTE (%Loss)
(FIWIUT U UG LR/ WIUTUIBREATIN X 100)

oATMANABILTY (Y) = f (BATINMIRLALALIATEIINT (X))

2. MInasauaNNFNNUTlasldnIINasey Regression Analysis ¢8lUsunsy
Minitab 14 'léenesil

Regression Analysis: %Loss versus %Downtime

The regression equation is

%Loss = 0.329 + 0.103 %Downtime

Predictor Coef SE Coef T P

Constant 0.3291 0.3854 0.85 0.403

%Downtime  0.102880 0.008948 11.50 0.000

S =1.12393 R-Sq =86.3% R-Sq(adj) = 85.6%

Analysis of Variance

Source DF SS MS F P
Regression 1 166.97 166.97 132.18 0.000
Residual Error 21 26.53 1.26

Total 22 193.50

Unusual Observations

Obs %Downtime %Loss  Fit SE Fit Residual St Resid
10 94.4 13.540 10.045 0.588  3.495 3.65RX
R denotes an observation with a large standardized residual.

X denotes an observation whose X value gives it large influence.

3. ayuldidanmingalduiaiasdng (%Downtime) IANNFURUINILIN da

o a a a e e ¢ A
AAINNILNAVRILRE (Y%Loss) I@ﬂNEﬂLLUUﬁNﬂW?ﬂ’N&J&NW%ﬁ fa

AAINNNINAVDILFY = 0.329 + 0.103 é’mwqum?mm%aﬁm
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6397 8 na’mqmaum%aﬁm LLEJﬂ@n%J&'WL‘ﬁ@J

feui mm@;ﬁwqmﬁmﬂéaﬁm S (B2 Tw9)
1 faasusRuw (Mould) 11.0
2 USuudsLasasdns (Machine) 86.0
3 79100AU (Material) 0.0
4 gunynlinga (Equip) 3.5
5 ﬂﬁgd%ﬂﬁﬂ@ﬂwuwiL(Mahﬂenance) 1.5
6 PIAUARKLIINNG (Labour) 315
7 AW UNARD (Trial) 15.0
8 | 8uq (Other) 0.0
PIEY 148.5

2. MIAUWMFUAATIAYVBINIIRYALAULATOIINT (Downtime) MMNEUAANIANA
8 g LWaEIAgEAQLANES 1 A38 2 MIWe NIMNMIANEN UaENARBIAILANLNEAGA

DATIMINYALAWATBINT i lalagandeinwmwnILILe

Pareto Chart of Cause
160
+ 100
140
120+ - 80
100+ -
£ F60 &
5 80 o
&
60 L 40
404
+ 20
20
Cause Machine Labour Trial Mould Equip Maintenance Other
Count 86.0 31.5 15.0 11.0 3.5 1.5 0.0
Percent 57.9 21.2 10.1 7-4 2.4 1.0 0.0
Cum % 57.9 79.1 89.2 96.6 99.0 100.0 100.0
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TN 9 TaYRGATIMIFYLFETUINUY UAZEATIMINYALAWLATOIINTAUNUNWUT 2552

374 . 374
ol 4 C 4 . |awds | % - Wen _
a10U | 1ATa9 | Tu ui G | o :rcm o) %Downtime
() ue (@ 1a19)

1 22 11/2/52 2,277 29 1.27 24.00 4.5 18.75
2 22 12/2/52 3,367 66 1.96 18.00 3.5 19.44
3 22 13/2/52 2,275 57 2.51 24.00 9.5 39.58
4 22 16/2/52 2,956 78 2.64 18.00 7.5 41.67
5 22 17/2/52 2,974 70 2.35 22.00 8.5 38.64
6 22 18/2/52 3,602 73 2.03 16.00 4.5 28.13
7 22 19/2/52 4,652 22 0.47 22.00 2.0 9.09
8 22 20/2/52 3,904 71 1.82 15.50 3.0 19.35
9 22 21/2/52 4,467 154 3.45 23.00 10.0 43.48
10 22 23/2/52 4,933 22 0.45 24.00 2.0 8.33
11 22 24/2/52 3,413 33 0.97 24.00 3.5 14.58
12 22 25/2/52 3,487 70 2.01 20.00 4.0 20.00
13 22 26/2/52 2,147 5 0.23 10.00 0.5 5.00
14 22 27/2/52 2,967 11 0.37 18.00 1.0 5.56
15 33 2/2/52 1,454 15 1.03 24.00 4.0 16.67
16 33 3/2/52 2,271 16 0.70 15.00 1.5 10.00
17 33 4/2/52 4,685 25 0.53 21.00 2.0 9.52
18 33 5/2/52 5,252 107 2.04 24.00 5.5 22.92
19 33 6/2/52 4,109 87 212 24.00 7.0 29.17
20 33 7/2/52 3,578 7 0.20 18.00 0.5 2.78
21 33 9/2/52 517 2 0.39 8.00 0.5 6.25
22 33 10/2/52 6,133 12 0.20 24.00 0.0 0.00
23 33 11/2/52 5,357 4 0.07 24.00 0.0 0.00
24 33 12/2/52 1,025 4 0.39 24.00 1.5 6.25
25 33 13/2/52 3,562 9 0.25 17.50 0.5 2.86
26 33 16/2/52 3,742 6 0.16 12.50 0.0 0.00
27 33 17/2/52 5,457 8 0.15 24.00 0.0 0.00
28 33 18/2/52 4,063 13 0.32 19.00 1.0 5.26
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() (@ 1a19)
29 33 19/2/52 2,707 10 0.37 20.00 1.0 5.00
30 55 9/2/52 2,449 7 0.29 14.00 0.5 3.57
31 55 10/2/52 4,651 13 0.28 24.00 1.0 417
32 55 11/2/52 1,532 13 0.85 12.00 1.5 12.50
33 55 16/2/52 2,692 14 0.52 17.50 1.5 8.57
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Ho : “DT_before # “DT_after

nagouaNNdgIulaslinimasay Two-Sample T-Test @a8lusunsy Minitab 14

leanaath

Two-sample T for %DT_before vs %DT _after

N Mean StDev SE Mean
%DT_before 23 342 26.8 5.6
%DT_after 33 13.9 129 2.2
Difference = mu (%DT_before) - mu (%DT_after)
Estimate for difference: 20.3470
99% CI for difference: (3.7589, 36.9352)
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T-Test of difference = 0 (vs not =): T-Value = 3.38
P-Value = 0.002 DF = 29

ayulddn é“@mmmqmaum%ﬁm (Downtime) %é’aﬂ%’uﬂ‘gona’m’mﬂ%ﬂéza
USuudaa3asing Sdaisanasann Sasas 34.2 1HJufouss 13.9 ussiilonagauaiiy
LANGIRINENT B T2AUAMNTaN U 99% WU é’mwqum@um’%aﬁm (Downtime)
%é’dﬂ%’ﬂﬂ;dnmmsﬂ%’uéﬁﬂ%’uLLmLﬂ’%'aﬁﬂs fauuanda199In BaIIMITRYALAY

o @

A o . ' o o & o ' = o ' A o
LA7833NT (Downtime) ﬂE]‘Huﬂ'ﬁ‘].]i‘ﬂl]?x‘iL’]ﬂ’]ﬂ’]illi‘]_l(ﬂﬂlhﬂLL@]GLﬂiBG’%ﬂ? ENNRLRINTY

nasaunadsuudaszasdanmagyidolunszuiuniauge
sunAgIunan : sanmaguide nasludshifienauandriandannagady

URIBTETIES
Ho Y L_before = UL_after

FuNAgINIad © 0ATIMIFALRY WaslIudTIlianuuandsIndaTIMIgYLED
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Ho : UL_before ;é UL_after

negausuudgIulaslinimasey Two-Sample T-Test @aslisunsy Minitab 14

JGGRGRLT

Two-sample T for %L_before vs %L _after
N Mean StDev SE Mean
%L_before 23 3.85 2.97 0.62
%L_after 33 1.012 0.932 0.16
Difference = mu (%L_before) - mu (%L_after)
Estimate for difference: 2.83588
99% ClI for difference: (1.05382, 4.61793)
T-Test of difference = 0 (vs not =): T-Value = 4.44
P-Value = 0.000 DF =25
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Two-sample T for %L_before vs %L _after
N Mean StDev SE Mean
%L _before 23 3.85 2.97 0.62
%L_after 33 1.012 0932 0.16
Difference = mu (%L_before) - mu (%L_after)
Estimate for difference: 2.83588
95% CI for difference: (1.51918, 4.15257)
T-Test of difference = 0 (vs not =): T-Value = 4.44
P-Value = 0.000 DF = 25
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