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Reducing Defects in Packaging by Applying Experimental
Results: A Case Study of A Snack Company
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Abstract

The objective of this research was to reduce the number of defects arising
during the packing process through adjusting machine parameters. Using a factorial 2"
experimental design, 4 major factors were found: the speed of packing, temperature,
pressure and sealing time. In each setup, 3 tests were conducted, giving a total of 48
results. The most successful parameters for packaging were 60 RPM, 157°C, 6 bars of
pressure and 0.5 seconds to seal. The results were used in actual production and the
lost value through scrap production was reduced from 855,571.72 THB to 596,482.21
THB, or a reduction of 30.29%.

Keywords : Design of Experiments, Quality Control, Factorial Designs
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1. Anuadagynn (Problem Identification)
. @enfuUsillddTm (Define Response Variables)
. nunatlade (Factors Identification)
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4. 8ALUUNISNAABY (Design Experiment)
5. Awmsgvideya (Analyze Data)
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. @3Uwa (Conclusion)
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3.2 nMuualade (Factors Identification)
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3.3 99nUUUN1ITNAaal (Design Experiment)
MeuEIedlauuzdn madalunisesnwuunisnaaad Design of Experiments
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Wouly STD : > 1,000 ¢/15 mm Seal S. : Maximum Load
(Condition)
=2
2.
['ad
C — 23 ~
< [} — 9] ' ] '
= C & - 8 9 Luy Cuu Ruy La19 Cang Ra14 Y
G “g; 2 E g S (g¢/mm) | (g¢/mm) | (¢/mm) | (¢/mm) | (¢/mm) (g¢/mm) !
[N <
1% | 5| €
15 157 50 5 0.40 4905.6 4979.2 4239.6 4815.0 4350.0 4530.0 37
7 157 50 5 0.50 5069.4 5161.4 4503.3 4432.1 4813.1 4776.0 0
3 157 50 6 0.40 51435 4816.9 5077.7 4694.8 4726.9 3835.3 50
5 157 50 6 0.50 4976.5 4608.4 4769.0 4554.6 4289.0 4904.9 0
8 157 60 5 0.40 4721.5 4268.2 4561.6 4604.7 41753 41313 24
23 157 60 5 0.40 4945.4 5042.8 4960.5 5103.4 4275.5 4692.9 0
9 157 60 6 0.50 43351 4492.5 4796.9 4806.7 4405.2 4895.2 33
19 157 60 6 0.40 5016.2 4446.1 4573.7 4729.9 4969.1 4702.5 0
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AT 4 Fegramaniseans lasnsdudiunisvaaes (o)
Houly STD : > 1,000 ¢/15 mm Seal S. : Maximum Load
(Condition)

=

E ~ = o

’2 ‘v 5 = § 38 Luu Cuu RuY L& Cang Ra19 ‘Ufﬂ

°@ “éa g \E& = v§ (g/mm) | (¢/mm) | (¢/mm) | (&/mm) | (g/mm) | (g/mm) kX!
12 163 50 5 0.50 4461.9 4342.4 4146.8 4475.5 3829.6 4550.9 36
1 163 50 5 0.40 5439.5 3700.6 5458.7 4534.6 5070.1 4947.6 6
15 157 50 5 0.40 4905.6 4979.2 4239.6 4815.0 4350.0 4530.0 37
7 157 50 5 0.40 5069.4 5161.4 4503.3 4432.1 4813.1 4776.0 0
3 157 50 6 0.50 5143.5 4816.9 5077.7 4694.8 4726.9 3835.3 50
5 157 50 6 0.40 4976.5 4608.4 4769.0 4554.6 4289.0 4904.9 0
8 157 60 5 0.50 4721.5 4268.2 4561.6 4604.7 4175.3 4131.3 24
23 157 60 5 0.40 4945.4 5042.8 4960.5 5103.4 4275.5 4692.9 0
9 157 60 6 0.40 4335.1 4492.5 4796.9 4806.7 4405.2 4895.2 33
19 157 60 6 0.40 5016.2 4446.1 4573.7 4729.9 4969.1 4702.5 0
12 163 50 5 0.50 4461.9 4342.4 4146.8 4475.5 3829.6 4550.9 36
1 163 50 5 0.40 5439.5 3700.6 5458.7 4534.6 5070.1 4947.6 6
25 163 50 6 0.50 4832.2 4493.7 4828.6 4622.9 5495.6 4781.2 24
30 163 50 6 0.40 arra’7 4946.5 4530.5 4788.9 4378.0 5126.9 0
28 163 60 5 0.50 4625.2 4011.5 4875.2 4816.1 5014.0 3804.1 24
9 163 60 5 0.50 4804.9 4851.9 4566.6 4994.2 3971.8 5077.0 12
17 163 60 6 0.40 4837.6 4408.5 4820.9 4718.8 4223.5 4503.8 24
6 163 60 6 0.50 4763.5 4611.6 4938.2 3929.6 3907.1 44457 0
17 157 50 5 0.40 4464.6 4282.1 4632.8 5133.1 4563.2 3794.4 60
26 157 50 5 0.50 4779.2 4365.9 4688.3 3807.1 4383.8 3884.8 24
22 157 50 6 0.40 4823.6 4185.3 4611.9 4590.1 4181.6 4099.8 58
2 157 50 6 0.40 5503.6 4791.6 5161.0 4702.7 2706.3 4737.8 0
27 157 60 5 0.50 4412.6 4058.5 4802.0 4709.1 4154.6 4919.1 12
24 157 60 5 0.40 4581.5 4469.5 4931.7 4158.9 4584.3 4930.9 6
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3.4 3Lﬂi’wﬁ°ﬂ'aga (Analyze Data)
NTIATIEINANITNAGY N9FIF8LAvINTTIElUSUNTH Minitab Release 14
L ULUUTBIHANITNAGDY AINTNT 6

Residual Plots for 2iavsn

Normal Probability Plot of the Residuals Residuals Versus the Fitted Values
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(=]

MW 5 MATeRdndIuteya

31nN1IAsIzRdndIudoyaTiugIN19n52918AU8IAEIUANATY (Residual)
(lafinn Uil LarasIans \iena, 2550) WUIIN1INTELUUUUNFAN BEYARNAT9L T iU
vwduiuualdndudunss daududaszdeiy wagnsvsyninsaivesdiunnAeiuaiiu
nanaseslifidnvmsiiuunliy fuduannsofivrasdldinduioudassderulitueg
AUNITNAADY %qﬁaﬁmwmaaqﬁgﬂﬁm msvaaeulag Histogram lefinnsannisnszany
yosdoyauuusunil wutmsnszanefaues Residual figuuuuiifudass lifisuuuuiwiven
viollanunsaussnagUuuiiudusuld uandiiifiuiid Residual Tanududaszsonu
(independent) waglunmil 6 @nsan 1aeRnANa wagdundy nustiung, 2014) Tuns
Ainswimiaasiifinadonsinvendezisuainnsiansandunsiseriifinn Pvalue wuin
Sunsizefifnanamainvesdesnsdisddfe  nan13lATeinuuUsUTIL A0
wudn Jadevha 4 Mdwmadiesiedidu snsiinasesuds Assiutoddytosndt 0.05 fld
P-value uaswuindaduesnaey 2 Jadetuluddinadnsise (Interaction) sofiustis
fifeddauilosnndl A PValue toundn 0.05 Jefinadednumrdeunnionduiisntufuand
Tupnsnadi 5
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5197 5 HANTIATIENANLLUTUTILYRITDUATUNANDIS UARUUARITEAU
General Linear Model: GIJEN%? Versus qmgﬁ , A5 ,hS9NA , 1387 A
Factor Type Levels Values
gaunail fixed 2 157,163
AULED fixed 2 50,60
LIINA fixed 2 56
LaTa fixed 2 0.4,0.5
Analysis of Variance for #9957 , using Adjusted SS for Tests
(Source) Uaya DF Seq SS AdjSS | AdjMS F P
qmmﬁ 1 154.1 154.1 154.1 0.76 0.390
AISY 1 1452.0 1452.0 1452.0 7.17 0.012
h39NA 1 867.0 867.0 867.0 4.28 0.047
1a1%a 1 12480.8 12480.8 | 12480.8 61.59 0.000
qmuqﬁ*mmﬁ’s 1 8.3 8.3 8.3 0.04 0.841
NI UIINA 1 33.3 33.3 333 0.16 0.688
qmuqﬁ*nm%a 1 168.8 168.8 168.8 0.83 0.368
ANLLSIFUTINA 1 630.8 630.8 630.8 3.11 0.087
AU ATa 1 675.0 675.0 675.0 3.33 0.077
LS9INA *Ia1Ta 1 48.0 48.0 48.0 0.24 0.630
gl *AI5T *usena 1 184.1 184.1 184.1 091 | 0348
gl *Auss *ian da 1 0.0 0.0 0.0 0.00 | 1.000
gl *usane *ada 1 27.0 27.0 27.0 0.13| 0718
AEY *WSINA *IaNTa 1 168.8 168.8 168.8 0.83 0.368
gl *A3L57 *USINA *aan 1 270.8 270.8 270.8 1.34 0.256
¥a
Error 32 6484.7 6484.7 202.6
Total a7 23653.3

S=14.2354 R-Sq=7258%

R-Sq (adj) = 59.73%

a ¢ PR~ i & A
PNIAsEiauLlTUsudaTeNdimansenuseen1swes Iy taeldlusunsy
Minitab wuintadeunaniilidninaseeinisesiiegnsdidednn (p < 0.05) A AINLS7

L9NA UAZLIAITA AINMTAATIEVANULUTUTIVYBIUBYANTNARBUTILHANDIS AL UUABY
FEAU (F3med UnmY, 2557) anansauanaduinuninuesdvinaandadesig o Ndwanszvy
M liAneIN1599937 1ARININTA 10 LaZUNUATWAINEIAYIDIBNENaTINEDITTBAININ

a

N
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Main Effects Plot (data means) for 2inv$
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Interaction Plot (data means) for aias$
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