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Abstract
The purpose of this research was to determine the appropriate parameter setting for improving seal
strength in detergent packaging by comparing between Box Benkhen Design and Central Composite Design.
Both designs result in seal strengths that are greater than standard. However, Box Benkhen Design employs
lower temperature level and results in energy-saving. The Central Composite Design applies shorter sealing

time so the machine cycle time will be reduced and increases the opportunity for productivity improvement.
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Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
Factor 2 40117 2005.87 182.65 0.000
Error 69 7578 10.98

Total 1 47695

Means

Factor N Mean StDev 95% Cl

wurhnussasasd 24 28016 4.142 (26.667, 29.366)
uuanuussyfaei 24 12380 3.160 (11.030, 13.729)
wuleIusTysaei 24 28405 2409 (27.056, 29.755)

Pooled StDev = 3.37395
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Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
Factor 5 2375 47.51 3.87 0.005
Error 54 663.7 12.29

Total 59  901.2

Means

Factor N  Mean StDev 95% ClI
wuathaussadaued (BBK) 10 40.11 334 (37.89,42.33)
wuthaussdauei (CCD) 10 34.89 390 (32.66,37.11)

uurduussyfsau (BBK) 10 38.662 2.831 (36.439, 40.884)
uurduussadoel (CCD) 10 3939 426 (3717, 41.61)
uurgnussadaed (BBK) 10 37.40 3.70 (35.17,39.62)
uuignussadaed (CCD) 10 35208 2.721 (32.985, 37.430)

Pooled StDev = 3.50570

JUN 7 Han15AT 1A NURUSUSTINANANILLDUT VDS

W UARTNAIEAIINS DY

TAEN1508NUUUNITMARBIIS Box Benkhen Tirumis
youuUNUTTSusiuazuue T fusiaziainde
ALt anssveswundanindieainudoudiniing
PONLUUNITNAADIID Central Composite laylutuiu
UiiﬁgﬁmﬁﬁmiaaﬂLL‘U‘UﬂWi‘Vlﬂaaﬁ% Central Composite
szdaedsanuudaussvesundaninienufougs

NIINN9NLUUNITNARBIAIETD Box Benkhen

4. a3y
feuigpvesszdutiafbvestisaeniseanuuunis

neasazlia1nnuudausawasunlanindrennuiou

g9n711A10597U Tuidveensldndsnuniseaniuuns

19884975 Box Benkhen MuUuUAsLAUY09U 381U

QUUNNNANTIITIAUTENTANEIUNINNT dIUTALAY
YBINTODNLUUNITNAABIID Central Composite ML
52AUUDIUBAUTEHZLIANTINVDINITIULATEIAN T

AnIvinlrasrslaniaiiudnsinsuants

5. NnAnssuUsenA

YaveUANB1913E TA.A5.UsElneS qinl o oysen
0191387 UTnunduegagelunslimuine Tuuy
wwame wleunlirddlauazdonnsie

VYBYOUAMANLDINTEUAY {NTIAUIANNYIIUIAIN
AAIYIIAINTTURNAINNIT UNINGIFENBATANENT 91N
1/1'mﬁ'ﬂsxﬁwéﬂisa’mmmﬂuﬁmquwhq6‘] sudu
fugnuddlunstszgndldiuiunuide

veveuAnUIENNsaifnuAatuayunineins uas

Aldaglunisaiunisnaaes ieranuIdeNauysel

LONA1591984
Usglnes avied oo ogsen, 2563, “N1500NLULLAY
AIUANAMAINLTIAN A1 UTAINTG Statistical
Quality Design and Control for Engineer.” ﬁmﬁﬂ%ﬂ
i 1, U diniasiviey $aim, NN,

2. Bosch Packing Technology, 2014, “Guide to
Vertical Form-Fill-Seal Baggers.” America.

3. Troughton M., 2008, “Handbook of Plastics

2

Joining.” William Andrew Inc., America.

4. Yuan, C.S. and Hassan, A., 2007, “Effect of bar
sealing parameter on OPP/MCPP heat seal
strength.”, EXPRESS Polymer Letters, Vol 1, No.

11, pp. 773-779.

499



