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Determining the optimal factors for forming containers from pineapple leaves using full

factorial design of experiments
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Abstract

This study aims to determine the optimal factors for molding containers from Pattawia pineapple leaves using a 23
full factorial design and evaluating the physical property of water leakage resistance. It builds upon previous studies that
did not specify a precise material ratio. The experiment investigated three factors affecting the molding process: the ratio
of pineapple leaf fiber to binder, molding temperature, and molding pressure. Each factor had two levels, and the
experiments were repeated three times at a significance level of 0.05 Minitab software was used for experimental planning
and result analysis, focusing on the main effects and interaction effects of the three key factors. The purpose was to verify
the statistical significance of these factors the results showed that the optimal conditions for molding containers from
pineapple leaves were a 1:1 fiber-to-binder ratio, a temperature of 130°C, and a pressure of 8 bar, which provided the
best resistance to water leakage. Statistically significant factors affecting water leakage resistance were the fiber-to-binder
ratio (A) and the interaction between temperature (B) and pressure (C). A reduced regression model was developed as
$=89.58 + 59.42 A - 13.00 B + 13.83 C - 28.08 BxC The R? value of 73.11% indicates that the regression model satisfactorily

explains the variance in the data.
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2. VQufuazauITennelItes
2.1 npuiiiendas
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4. NaNISNNADY

4.1 WANISNAFIUNITIAITUUIVRINIBULIINTU
dudzsn
I a a [y]
Wunisnaaauuseansnimvesnsuzaintudulese

TUNITNUNIURBNITTIVDIVDINAL LATININISTNAFDUY

P9VUA 24 NMTNAFDUAIANTIN 2

as1efl 3 wansvadeunsiadinivesneuranlududzen
a3 L e
Std  Run —— — — AT
Oder Order /ol WIS a0
(A (B) ©

16 1 1 1 1 61

2 2 1 -1 -1 123
14 3 1 -1 1 308

7 4 -1 1 1 37
20 5 1 1 -1 199
22 6 1 -1 1 258
18 7 1 -1 -1 62
11 8 -1 1 -1 46

21 9 -1 -1 1 39
19 10 -1 1 -1 14

6 11 1 -1 1 195
24 12 1 1 1 63
12 13 1 1 -1 124

3 14 -1 1 -1 30

15 15 -1 1 1 24

5 16 -1 -1 1 21

9 17 -1 -1 -1 13

4 18 1 1 -1 132
10 19 1 -1 -1 112
13 20 -1 -1 1 a6

1 21 -1 -1 -1 32
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4.2 nN15AAN529U2NFINARNBANUAIUNIUNITIITL

4.2.1 Normal plot of the standardized effects

wansznuyeaadouansluguil 5 51w Normal
probability plot of effects nansynufiived1deyasd
AnadglsiviAuguduareginannidunss nansenuiid
WodAUINALYYILONIINFUATININ AINNTIATIEN
nansynuiiidedifynuiinansenundn fe A uway
ansEnuTIn 2 Jade Ao BxC war AxBxC nuindladud
finansznusoAIN T Fesmudfuanud ey fo A
BxC wag AxBxC muansu [14]

Normal Plot of the Standardized Effects

response is mTdn, a =

Percen
s @
X
® .

-50 25 00 25 50 75 100
Standardized Effect

sUi 5 nsl Normal plot of the standardized effects

4.2.2 Main effects and interactions plots

wansznuvdn dauandluguil 6 wudndunsmaes A
B uaz C fdnwargedunansindunansenufifiddfy
nansenuIan fanansluguil 7 wudmansznusis AxB
WAz AxC uaz BxC fidnwas (dunsinildauiusy
LARIANFUNUS T UUEDINS (Two-way interaction)
FENTNHANTENUNEN A AU B Lag A AU C uag B AU C
Aaeudnan Fiduimansenusmestiadeiitivon
115523011 Tnedade B AU C inansynusauediedl
Sodfyneadn Ineuseuiiindudisannissaduninlg
ogiiuszansamanzillegumaieglusyiugs du
Yade A Ermduvendulesoasidoutszay) uanina
nszMusaniun B uay C lnsamzlunsaildansido
Usgau (9nsndau 1:1) ﬂﬂiLUﬁauLLanaaqmuqﬁLLaz

LSINUILAINARBAINTIITUTALIUNINS AN bl T a5 Tau
Jsyanu [15,16]

Main Effects Plot for mssdsu
Fitted Means
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All displayed terms are in the model

3‘1]17; 6 Main effects plot

Interaction Plot for mssdu
Fitted Means
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3‘1]17; 7 Interaction plot

4.2.3 WUUIIBBINITONDREVBIANGIUNNTIITH

LanINansENUinanarAduUszansnisanaee
w¥oufuANToUINATIIL AWNERR uazANLNYE
Uu dvSunansenundnuazkansgnusiy dananaly
a91971 4 FalFnndsiuusenidsassidianteniign
wuUIaaInsanneely Uncoded units S¥%Inean § AU
Faudsusassn uansdsaunisi (1)

»=89.58 + 59.42 4— 13.00B + 13.83 C— 14.334xB
+ 9.834xC— 28.08BxC— 25.584xBxC
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A1519% 4 wansenulagUseanaarAmauUsyENsUaLUUINana
ANTOANDEVDIAINTSATUU

Term  Effect CoefSE  Coef  T-Value P-Value VIF
Constant 8958 691 1296  0.000
A 11883 5942 691 8.60 0.000  1.00
B -2600 -13.00 691  -1.88 0078  1.00
C 2767 1383 691 2.00 0.063  1.00
AxB 2867 -1433 691  -207 0055  1.00
AxC 1967 983 691 1.42 0174  1.00
BxC -56.17 -28.08 691  -4.06 0001  1.00
AxBxC -51.17 2558 691  -370 0002  1.00
dedmneniilufidedfryfisedutod1dy 0.05 Ao
wewdidian P-value 11nn7 0.05 @Nu50a319LULT A0

anneefian3y faaun1si (2) Laglananan1san 5

»=89.58 + 59.42 4— 13.00B + 13.83 C— 28.08BxC

2)

A1519% 5 mansenulagUseananarAmauUsyEnsuanuuinasa

msamaaa‘ﬁamgﬂ
Term  Effect CoefSE  Coef  T-Value P-Value VIF
Constant 89.58 6.91 12.96 0.000
A 118.83 59.42 691 8.60 0.000 1.00
B -26.00 -13.00 6.91 -1.88 0.078 1.00
C 27.67 13.83 6.91 2.00 0.063 1.00
BxC -56.17 -28.08 6.91 -4.06 0.001 1.00

4.2.4 AM5ATIZRAIUARINLARDUYDINTNAAD ST

ansu
Y
Tunsneassinasidadenlalimuaudnnuiinuas
799818110198 9NaRDANUAAINLARDUTDINITNAA DY

F9AAT1ziaNAaIatAfauaInns v Residual plot

aaandlugun 8 avvgeunIsLANkIILUUUNAINATI
Normal probability plot W31 JuIEURTs uanein
Uoyaiin13n5rLUUUUNG ATI9d0UANULUTUTIUAIT
91nn31¥ Residual v Fitted value ldwudsinund uag
) a ¥ . [y
nTdeuANuludaszvesteyaannsIu Residual fu
Order nun1snszatekuUlifisusuy wansitdeyaidu
daszsanu [9]

Residual Plots for ms$du

Normal Probability Plot Versus Fits
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Histogram Versus Order
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Standardized Residual Observation Order

31]171 8 n51 Residual plot

4.2.5 N15ATIVFBUAINMUILALVDIUUUI1A0 7

angy

mmmmzammmei’waaamsamaaaﬁa@gﬂ
dmsuan 9 luaunis (2) wusnAn R? ¥asuuudiass
WiNAU 73.11% Wan9I1dLlWeILA 26.89% Vo4
mmLLﬂiUiaui’mﬁlﬂé’gﬂa%maé’awwﬁwaaﬂ
AULANFANTENINS R thag R (ad)) (67.45%) davinnu
5.66% wansinilleniatesuinfimendildivedfayay

sweglunvuians dandlunisned 6

M990 6 AANUIMINEANYRILUUINARINTANBYTIARgY

Model Summary

S R-sq R-sq (adj) R-sq (pred)

46.6278 73.11% 67.45% 57.09%
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5. NsaAUsTIgNa

wansnaaedlunuifeinui Jadeiiddvinaoeed
ﬁfﬂﬁﬁﬁg@iammam1'izfluﬂﬁé’huﬂﬁ%’a%m}wamwuz
ntuduesa laud dandiuveaduleludulzsadeans
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fednwdeulumstugumsurainlududiuends Tneld
N1309NLUUNITNARBILUY Box-Behnken uaziiasey
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sownRnssunisgadutiegiedaiau uid1a1uide [11]
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