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Refined Pulp Molding Products and Optimization of Process Parameters
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Abstract ; In order to prepare fine pulp molding products and study the effect of their surface smoothness and gloss by the
key process parameters. Using Kraft secondary fiber as raw material, the paper started the actual production operation
test on automatic pulp molding machine. Range analysis and variance analysis were used to optimize the process
parameters, the optimum process parameters were: pulp freeness 30°SR; sizing amount 1. 5% ; temperature 110 °C;
pressure 5 MPa. The primary and secondary effect order of parameters was;the pressure > the pulp freeness > the amount
of rosin > the temperature. The result showed that improving hot pressure, increasing the amount of sizing agent,
adjusting freeness and pressing temperature could all improve the surface smoothness and gloss of molded pulp products.
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Figure 1  Common apparent of pulp
molded products
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Table 1  Factor level table of orthogonal experiments
e TRE BRFSET  RERE BRI
A/°SR WE AT B/ % Cc/C D/MPa
1 20 0.5 80 3
2 25 1.0 110 4
3 30 1.5 140 5

3 HRE5HH
3.1 EXZKE

NEEE IS B AR R LTE RE RS20
NIRRT AR BRI E SIS, R Ly (3)
IEAEHR, B T 204 YOt BN E A2 3 TR
AR 2, 1RSSR AE R AR 2,

A2 ERRBRLER
Table 2 Orthogonal experiment results

T i

W FTRE - IR PR eEE EE
B A/°SR FEC/C D/MPa GU P

53 B/ %

1 20 0.5 80 3 5.90 0.429
2 20 1.0 110 4 8.25 0.397
3 20 1.5 140 5 12.25 0.341
4 25 0.5 80 5 13.15 0.385
5 25 1.0 110 3 9.33 0.442
6 25 1.5 80 4 8.18 0.379
7 30 0.5 140 4 7.63 0.440
8 30 1.0 80 5 13.80 0.392
9 30 1.5 110 4 9.14 0.458
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Table 3  Range analysis of Gloss GU

JEPR R BRI
5 W R
K1 K2 K3
A 8.80 10.22 10.19 1.42
B 8.89 10.46 9.86 1.57
C 9.29 10.18 9.74 0.89
D 8.12 8.02 13.07 5.05
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Table 4 Variance analysis of Gloss

ZFx MBI Dy Y97 F{E Sie M
A 15.732 2 7. 866 14. 658 0.000  # *
B 14.983 2 7.492 13.960 0.000  # *
C 4.726 2 2.363 4.403 0.022 3
D 199. 898 2 99.949  186.249 0.000  * *
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Table 5 Range analysis of coefficient of friction

PR S PR SR

S W2z R
K1 K2 K3
A 0.39 0.40 0.43 0.04
B 0.42 0.41 0.39 0.03
C 0.40 0.41 0.41 0.01
D 0.44 0.41 0.37 0.07

P R 22 1 KN A3 4 S HGE e ) it -0
BRI - B R ) > FTHBEE > it g 71 1 > $4U%
ME . HEESTH 3 MPa $2= % 5 MPa By, BE 482 R 45
PIEFEAR 15. 9% , B4 #4500 AT DABR v 41 4E 1Y)
SR R el o 2R TR it ) A £ A 2 [R] ) 2
BRI Bl , B S N4 5], AV S ) I R = . AT
JEEFR 20 °SR £ % 30 °SR B, EEIE B L H, AT R
FEUNFTIR B, BARET Yk e 2 i R K, mT DL
UfHh SRR T4 A (AR 4R A A0/ 8)n] LA sE 4y
70 B 9 TR AE B 9 A 32, 0 ) o 2 TRDIE B0 208 T 1Y)
AR, FEORE AT P R R i)
MO. 5% FE 2] 1. 5% B, BEEE I BREAR 7. 1% , V-
JEEBE R, T AR vt e AR FH ] ARG A Bkl AR 4R
2 = N o= T o TR A YA S
JE 1 80 C 4R £ 140 °C i, B4 P £k 1) A% Ak - A B
B, 156RH 80 °C 4UARLil & 2% Ifd (A 75 IR 4 B e ke,
oA TR T FIRE BARA 2L 547
Y (1] () A B (E 2 R 8 DR BIOGT T 35K o 400 /)N 1) 27 2 4
BRURIC R A AR I AN BBURK, T LA I S R ROV B (i AR Ak
BER R EEE P EUE LTS

S E RS BRI T 2N FT I 20 °SR it iR
FIAE 1.5% SRR 80 C #AKHE T 5 MPa,

A6 AR ST SR T 2 oM R

Table 6  Variance analysis of coefficient of friction

s MBFHH Dy ¥y F{H Sy e
0.008 2 0.004 37.829 0.000 * %
B 0.003 2 0.002 14.544 0.000 * %
C 0.001 2 0.000 3.859 0.040 * ok
D 0.022 2 0.011 106. 746 0. 000 %
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Figure 2 Contrast of samples before and
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