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Table 1

Factors and levels for the Box-Behnken

experimental design

K A IR N B/ i Q C.AMHUH 5 L
/remin ! /kg+h~! P 453%0) /%
’R(-1) 100 200 300
HF(0) 4 8 12
=) 10 30 50

262 Box-Behnken i i/ ] 5256 45
Table 2 Experiment results for the Box-Behnken

experimental design

SY SoEy WRAFRRE, TR S HUH

#5  WUF  remin”! kg-h™' /%
1 7 100 8 50 5.95
2 10 200 12 10 4. 46
3 15 200 8 30 2.01
4 2 300 4 30 2.46
5 6 300 8 10 3.22
6 11 200 4 50 3.72
7 17 200 8 30 1.37
8 13 200 8 30 2.01
9 9 200 4 10 4.35
10 8 300 8 50 10. 48
11 4 300 12 30 2.48
12 5 100 8 10 8.81
13 12 200 12 50 4.17
14 3 100 12 30 3.69
15 1 100 4 30 3.13
16 16 200 8 30 2.07
17 14 200 8 30 1.96
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d, =1.30 0. 13N = 0.025Q +0.33P —0.025NQ +
0. 68NP +0. 13QP —0. 69N° -0.31Q" +1. 14P°

U=1.88-0.37N +0. 14Q +0.44P - 0. 13NQ +
2.53NP +0.085QP +2.00N* —0. 940> +3.23P°
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Table 3 Analysis of 3” and U for the regression model

5 A B ¥y P1E
5 ZHR — — — —
d U d, U d, U d, U
e 10. 86 94. 12 9 9 1.21 10. 46 0.0014 0. 0004
A 0.13 1.08 1 1 0.13 1.08 0.2874 0. 2094
0 0.16 1 1 0 0.16 0. 8245 0. 6086
C 0.85 1.51 1 1 0.85 1.51 0. 0201 0. 1458
AB 0 0. 07 1 1 0 0. 07 0. 8752 0. 7301
AC 1.82 25.6 1 1 1.82 25.6 0. 0032 0. 0003
BC 0. 06 0.03 1 1 0. 06 0.03 0. 4424 0. 8276
A? 1.99 16. 81 1 1 1.99 16. 81 0. 0025 0. 001
B? 0.41 3.74 1 1 0.41 3.74 0. 0752 0. 037
c? 5.45 44.01 1 1 5.45 44,01 0. 0001 <0. 0001
B2 0. 66 3.96 7 7 0.09 0.57
KPRz 0. 66 3.62 3 3 0.22 1.21 0.0131
Al 0 0.34 4 4 0 0.08
B 11.52 98. 08 16 16
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Fig.1 3D surface of the screw speed and the percentage
dispersion on d,
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Table 4 Comparison of the experimental and predicted

values of gn and U

e d,/pm U B3R/ MPa
A 0.96 1.16 —
SHAE ( ZIRAT) 1.02 1.18 48.4+2.5
X ELAEL (UBRAT ) 2.06 2.41 43.6+3.2
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Fig.3 SEM images of PA66/PPO blends processed by dif-

ferent extruders with the optimal processing parame-
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Optimization of processing parameters for the blending of polyamide-66/

polyphenylene oxide using a triple-screw extruder

YANG KunXiao' XIN ChunLing'

JIANG LiLong'

HUANG Ying' HE YaDong'*"

(1. College of Mechanical and Electrical Engineering; 2. Polymer Materials Processing Equipment Engineering Research Center,

Ministry of Education, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The effect of varying the processing parameters of a triangular array triple-screw extruder (TTSE) in pol-

ymer blending has been studied using polyamide-66/polyphenylene oxide (PA66/PPO) as an example of a typical

polymer blend with high viscosity ratio. The Box-Behnken response design method was utilized to analyze the exper-

imental results. The screw speed, output and percentage of dispersion were shown to have significant impacts on the

morphology of the resulting blends. A finer dispersion of PA66/PPO blends was achieved after optimization analy-
sis. A comparative study of a twin screw extruder (TSE) and TTSE in PA66/PPO blending showed that the exten-

sional flow in the TTSE could efficiently improve the dispersion and mechanical properties of the resulting blends.

Key words: triple-screw extruder; polyamide-66/polyphenylene oxide (PA66/PPO) ; Box-Behnken response de-

sign; process optimization; polymer blending
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