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Optimization of Plant Fiber Tableware Dry-hot Molding Process
Using Response Surface Methodology
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Abstract

The plant fiber tableware dry-hot forming process was optimized by response surface methodology.

Three independent variables, such as molding pressure, molding temperature and molding time have

significant effects on the appearance quality of tableware. A three-factor quadratic regression rotation
combination design was employed to study the response, and the interaction of the factors on the
appearance quality was also investigated. By analyzing the response surface, a polynomial regression
equation was obtained and the optimal conditions of dry-hot forming process were gained, they are:

molding temperature of 181°C , molding pressure of 18 MPa, and pressure duration time of 9 s.
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Tab.1 Weighted value on appearance

quality of plant fiber tableware

£k R A3
5] B 2.0

o iF 2 A AR5 1.0
2, OB 0.5

JR R SERE TG 45 2.0

TR R SR A D R R 1.0
JRBAS S8 A W)k B4 0.5

TG, F 1.5

ZALE JRB A R 1.0
LT NEAEC32 0.5

Tok e R, 2T 6 1.5

HEE GEEFEE  RWARE ERg 1.0
A R R R, AT 0.5

TCRGASE 2% 181 F- W 1.5

KRR JRIFBAT KGR, 2 T 7 v 1.0
R ™ 5, 2% 10 R 6 0.5

ToARTE | )M 4 1.5

AT R > RARTE W 1.0
HIBARTE , #)HE2% 0.5

&t 10. 0

1.2.2 /it

S e R ) 1 2 o T o RSO 7 o B ) 2 A
RAMBIR RS RS KE BORPRLEE R R TT
A B BE A Rhn T B[] 407 o D rp b R B 2 Ok
JEE T 7K 238 A5 DR 2% 38 2o 5 e A H 5 R o 1 R B
PE R BURE ARG 25 5 =X, T 52 ) A ) 2 4 48 5L s o g
R S G BT o AR SORE LU A0 0L BT R B 6 A
XA )7 s BT I R 8 T2 347 04k, A
F g% LB B IR R J7 R ) 3 S B R &R
XoF 7 it A1 L it JBT P 5 ) o

W BT E «, (150 ~200°C)  Jn & &) «,
(15 ~20 MPa) FUfl ] [8] 2, (5 ~ 12 s) #E47 1E A JiE
B GWOt. N TG — R By i A [R] A fa) A
P 8 R AT g A AR e, DT iR R R A ) 45 0
G HT R AN N KT L2 2,

®2 BEFEKERBDE

Tab.2 Independent variables and levels

’ AR i FE i s ]
AcF x,/C x,/MPa x3/s
ISR (1. 682) 200 20 12
KAL) 190 19 10.5
FIKF(0) 175 17.5 8.5
FAFE(C-1) 160 16 6.5
TREEH( -1.682) 150 15 5
A, 15 1.5 2
2 #REHSW

2.1 ZTXREAPAEXRFBEASERSN

G G BT IR Y Y J7 22 3 BT 45 R A 0 A
B Hr W, X, (a =0.581 8 >0.000 1) Xf #M W it 5
403 Y B A 355 X, X, (@ <0..000 1) X%F YV i)
S TN AR RL R F o> A BE AL BEOR T
F(5.13) AEEH a >0. 005, R UA 8.3

Xof ] U 2% 50 A S 5 M AT A 6 S B X el
YIS X, X B — RN RN A X 1 sk
WL Y 50 S 2 X B — OO0 B S X X, X
R — RS0 1 T T A8 LA FRE Y S A g 2
2.2 U mBERmEFHEUSER

MR AR50 25 AL A5 B SAS BR 1 32F 47 43 BT B AU,
AT Y 5 UHe N 3R )7 g 5 3 B P ]9 75 #E Y
T A B Sy

Y'=9.248 +1.443X, +1.034X, - 1. 134X} -

1.081X; —0.992X;

2.3 MRz @5 AT
2.3.0 BB EE AN R 6T 7 i AU i S5 R e)

M T Rl DUE X X, ZREON R Y YR



118 Vi3

NIV A = S

2012 4

WA S AFE LR R X G A (R A B AR IU(E T
Bl fE —0.08 ~ 1.4 ZJa] , X B SE PR i [ O 173.8 ~
196°C 5 X, & A {EL A9 PRLAE UL L 7 - 0.2 ~ 1.24 2
[6], ot 7 552 o L F) BC{ELE B 17. 2 ~ 19. 36 MPa, fE
ICEN Y AR E 9.3, - ERELE N Y
B X, Tt BT 2 X SR {E DY 184°C I, Y
o feim, 24 X 0 184°C I, Y B X BT T
e o TRAE X, fE—E I B N, X Y RS2 L
BUAH LAY A AR R, B X, SEPRAE 2 18. 04 MPa i}, Y
BRAF, U T XA R TS R TR A
PALL ECE T SR8

5

14 |30
1.0
0.6
L 02
-02
-06 7.7

-1.0 3.0 6.2\’1/
14N 1.4 4.6
—0.2 v
-1.8
-1.8-14-1.0-06-02 02 06 1.0 14 18
X]

(b)
BL A8 IR RN e %) 8 S i B2 114 55 1)
Fig. 1  Effect on appearance quality caused by the upper
model temperature and pressure
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