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Abstract - The objective of this research is to
study the related thickness for volume and optimal
time to use of three dimensions of High Density
Polyethylene (HDPE) plastic bags -small, medium
and large bags. The properties of bags are tested in
elongation and thickness using of TIS 1116-1992.
The application of an experimental design using
Central Composite Design is to analyze factors that
contribute to the elongation percentage of plastic
bags. The experimental factors are load-time and
thickness of bags. The results found that the
optimal thicknesses of small, medium and large
bags to suit their loads are 0.015, 0.020 and 0.025

millimeters. And, the maximum load time is more
than the standard 18, 18 and 9 minutes,
respectively (The average use time of a plastic bag
is 12 minutes). Furthermore, the elongations

conform to the requirement of TIS.
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4.1 MyRATIEEAIIILYTYTIY
HANTIATIZRAURUTUTINTBIQINAERNTUIALEN
Wy Jadendn (Main Effect) laun 1381 wazaanumun 4
dvdnasrerdesaznisinegrefitudAynadavisedu
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Arduuszansveanisdadule (RSquare: R nuin den
Wi 99.86% Seidumduuszansnisdnauladiuinela
YeneINTuURe15UIA PValue 990 15NAADUAI
WilnzanuegukuY (Lack of Fit) wudn dAwviifiu 0.413
Fau1nn31A1 Alpha anunsaaguleigunuuiiassnns
anneeiiadeay faumnzaulunsyuneadosaznns
gnvasgenanadin LAAIRINTIT 2

A58 2 MTIATIETANLWUTUSIUYReASBuaYASERTes
ganaaRnuLIALEn

Source DF SS MS Fo P-
Value

Regression 5 379.754 75.950 4783.1 0.000
8 2

Linear 2 308.880 41.961 26425 0.000
3 8

A 1 132.876 21.650  1363.4 0.000
2 6

B 1 176.004 18.492  1164.5 0.000
5 9

Square 2 35.666 17.833  1123.0 0.000
1 7

A*A 1 4.093 11.543  726.98 0.000
7

B*B 1 31.573 31.573 19883 0.000
4 9

Interaction 1 35.207 35.207 2217.2 0.000
a4 a4

A*B 1 35.207 35.207  2217.2 0.000
4 4

Residual 33 0.524 0.0159

Error

Lack-of-Fit 3 0.047 0.0157 0.99 0.413

Pure Error 30 0.477 0.0159

Total 38 380.278

R? = 99.86% , Ridj = 99.84%

dwsunsliasgivesananainuuinnats wazlve &
dnwasufeIiuiugauwIndn nanfie nan1sinsen
AUKUTUTIU WUIIAT P-Value vastladevan dA1toy
A91A7 Alpha $391118A21471 13A1N1UANTE LATAIY
wundmanefosaynsineteitedfyniad Afisey
0.05 Taefitladesan (nteraction) fidvEnasodesasnis
favesniwanafin Geiansanléain P-Value Wuiu wans
Fan9fi 3 ua 4

TwiueuReIiuAT R U990ananafinuuinngs wag
gy AnudnfiAngawindu 99.99% uag 99.91% Auanu

YUAD LAAIILUUIIABIUUIEAUABNITVINUIUHANDUAD

A1Segarn1sEavasgnatainlaegagniouazInz Ay
wagA1 P-Value @9 Lack of Fit wu31 Aty 0.898
way 0.118 aud1du Faunndnan Alpha dnsduduldidu
ot RisUIansnIImanosiinumanzan Fauis
anldlunisnensalaFesaznistinvesganatadinusiay
Yunogsltudfgy
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qumaaﬂmmmnma
Source DF SS MS Fo P-

Value

Regression 5 114446 228891 52939.99  0.000

Linear 2 106911 22493 520216  0.000

A 1 52281 43512 10063.31  0.000

B 1 54629 38.73 895.82  0.000

Square 2 751.1 37555 868547 0.000

A*A 1 3313 52220 12077.11  0.000

B*B 1 4198  419.76  9708.13  0.000

Interaction 1 2.4 242 55.99  0.000

A*B 1 2.4 2.42 55.99  0.000

Residual 33 1.4 0.04

Error

Lack-of-Fit 3 0.0 0.01 020 0.898

Pure Error 30 1.4 0.05

Total 38 11446.0

R* = 99.99%, R2 . =99.99%

Radj




71571991 4 NMIATIEVANULUTUTIUVRIASDEAYNSEAUDS

fanaraRnvwInlve
Source DF SS MS Fo P-
Value
Regression 5 22039.5 4407.9 7739.7 0.000
0 3
Linear 2 19824.4 1682.4  2954.1 0.000
6 9
A 1 5055.3 2997.1 5262.5 0.000
3 8
B 1 14769.1 20.22 35.51 0.000
Square 2 775.1 387.57  680.52 0.000
A*A 1 710.8 774.32 1359.6 0.000
1
B*B 1 64.3 64.29 112.89 0.000
Interaction 1 1439.9 14399  2528.3 0.000
2 2
A*B 1 1439.9 1439.9 2528.3 0.000
2 2
Residual 33 18.8 0.57
Error
Lack-of-Fit 3 3.3 1.10 2.13 0.413
Pure Error 30 15.5 0.52
Total 38 22058.3
R*=99.91%, Rf\dj = 99.90%
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Residual Plots for %l
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1) AdunnA1vestoyaiin1snssaemuuuuniuas
Aadeidugud (Normality Assumption) 1iaa91nnsn
Normal Probability Plot fuuliaduidunss lifigaeen
UBNLEUNTI9E19TALU taznT 1w Histogram Tuwualiunis
NEAFUUUNA

2) Ardrunndaveatoyaiinanuuususiuned
(Constant Variance Assumption) TiUdsuwlasmuseiu
maaﬁaﬁw%a%ua&uiﬁ’umwmﬂsaimaqmamau ilesannsm
Residuals Versus the Fitted Values in15n52918@UUU
dasy lufuwlduedndaauy

3) ArdiunnAnevesdeyaiinisnseatedidasey
(Independence Assumption) lifinsuusdumutiadenie
g1funi1snaans Lileaa1nnsw Residuals Versus the
Observation Order lifidnuazvainisgidvsegeen i
nsnszageguaiane wazlifsuuuuusingliedis
oy

feduFaamnsnagulah egadindlifianufianain
gesmanaaesiinty  SwEusmilulinssinsmeass
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uraidn nane warlng daudndede fe Wuluaiy
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msanvia elunsuszAugaamgwanain a¥anin
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WATANITEAKUUNITNARDILUURUAI MO UALDS
(Response Surface Methodology: RSM) ag@1u150Lang
nadndegaeluiduveu (Contour Plot) uanssaguil 8 3
Junsmuanadureuanuduiusvesiadenaiviiade
ANUVLYRIINANaRN Tidananauauaddea1Fosarg
Bavasgananadin wuln nsmidanvazliidudunss (Non
Linear Effect) nganihmneiiesaznisdnliiiiufes 50
(ufusindinn) asuldidesiudn geanafinuuiaibn 1o
Y9IAIUNUIVBIQINANEANAUTELIQ 0.015-0.020
Taduns uazlaINssunisemseguszunns 20-24 unil
dwsugananafinawianans wazlvg) Alldnwaznsm
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