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1

Table 1 The effect of OM resolution on ¢,, of TGDDM/DGEBA/DDS/
PEK-C 10-phr system

Ly s Lhe 8 Ly 8
T C Error
1500 x 1200 x 760 x
210 228 227 220 -1.3% ~2.2%
200 328 321 320 -0.9% ~1.5%
190 469 466 464 -0.4% ~0.6%
180 610 608 602 -0.8% ~0.5%
1
+3%
PEK-C 1
2.2 LCST
3 LCST
TGDDM/DGEBA/DDS/PEK-C /
/PES /DDM/PES TGDDM/
DGEBA/DDS/PEK-C
TP

2.2.1 TGDDM/DGEBA/DDS/PEK-C

2 PEK-C

TGDDM/DGEBA/DDS/PEK-C /

Arrhenius PEK-C

PEK-C

oM 5 phr TP

10 phr TP 15 phr
20 phr 0
13
/ Arrhenius

Table 2 The E, ps of TGDDM/DGEBA/DDS/PEK-C systems with

different PEK-C content

PEK-C content phr E, ps kJ mol™! R
10 59.8 0.996
15 60.0 0.999
20 57.0 0.998

2 3 OM

OM

9.0

8.0r

7.0r

g

6.0r

o Gel on rheology
ok ¥ Phase separation on OM
5. ® Phase separation on rheology
1 1 1 1 1
2.05 2.15 225 2.35 2.45

T(X107 K™

Fig. 2 The effect of detecting means on E, ps

Table3 The E, ps of TGDDM/DGEBA/DDS/PEK-C detected by

different means

Method E, k} mol ~! R
Gel rheology 62.9 0.999
PS  rheology 57.4 0.999

PS OM 59.2 0.999

2.2.2 DGEBA/anhydride/PES
PES
Arrhenius

PES

Table 4 The E, ps of DGEBA/anhydride/PES systems with different

PES contents

PES content  phr E, ps kJ mol™! R
0 66.4 gel 0.999
16 71.8 0.999
20 73.0 0.999
30 75.0 0.999
PES PES
5 PES

Table 5 The E, ps of DGEBA/anhydride/PES systems with different

PES molecular weight

Intrinsic viscosity of PES E, kJ mol~! R
0.36 77.8 0.999
0.43 72.0 0.999
0.53 73.5 0.999
1%
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Table 6 The E, ps

initiator content

of DGEBA/anhydride/PES systems with different

Initiator E, ps E, gel
R R

content % kJ mol ™! kJ mol !
0.45 77.8 0.999 66.4 0.999
0.9 77.8 0.998 66.7 0.999

7
7
6

Table 7 The E, ps

anhydride content

of DGEBA/anhydride/PES systems with different

Anhydride E, ps E, gel
R R
content % kJ mol ™! kJ mol !
50 78.3 0.999 66.0 0.999
100 77.8 0.999 66.4 0.999
150 72.8 0.999 64.5 0.999
oM
0.5 pm SALS 3 pm
OM
SALS. 8
E, ps

Table 8 The E, ps

means

of DGEBA/anhydride/PES detected by different

Detecting means E, ps  kJ mol™! R
oM 77.8 0.997
Rheology 75.8 0.999
LS 76.7 0.999
LCST /DDM/PES *

o OM
11 % Rheology
lob ®SALS

In tos

1 1
25 2.6 2.7 2.8 2.9 3.0

X107 K™

Fig. 3 The effect of detecting means on E, ps
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/
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2.3.1 PEI
UCST DGEBA/DDM/PEI E, ps PEI
DGEBA/
DDM/PEI 20 phr DDM
TMDDM
9 /

Arrhenius

Table 9  The effect of PEI content on E, ps of DGEBA/DDM/PEI

systems
PEI content phr E, ps kJ mol™! R
0 43.6 gelation 0.998
10 50.6 0.999
20 52.4 0.999
30 49.5 0.999
20 TMDDM 50.2 0.999
2.3.2
DDS DDM 10
DDM  DDS E, ps
Riccardi * T,
DGEBA/PEI
DDS MCDEA



8 / 729

DDM . DbM 2.4

MCDEA DDM 24 BMI/DBA ENE
DDM Diels-Alder
E, ps DDS .
. . T <200°C BMI  DBA
UCST / / T>200C BMI
/PEI / /PEI Diels-Alder . 4
170°C
TP 170°C
BMI/DBA/
E, ps . PEK-C /
/ /
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Table 10 The E, ps of DGEBA/DDM /PEI and DGEBA/DDS /PEI systems with different cure agent contents

Cure gent DDM DDS
content % E, ps k} mol -1 R E, gl k} mol -1 R E, ps k} mol -1 R E, gel  k} mol -1 R
50 43.8 0.999 46.3 0.999 No ps — 61.1 0.999
100 50.6 0.999 4.6 0.999 78.6 0.999 58.1 0.999
150 No ps — 4.7 0.999 62.2 0.998 59.7 0.999
12 - S
m Gelation (120~170°C)
11+ o Gelation (180~210°C)
Lok * PS (120~170°C)
* PS (180~210C) /
9_
w 8r
£
7k
6 Arrhenius
5
4 | 1 1 L WLF o . Tp/
23 24 25 2627
TH(X107°) K™ TS /
Arrhenius . TP
Fig. 4 The phase separation time/temperature of BMI/ TS
DBA/PEK-C10phr system by OM
TP/TS TS . Arrhenius
TP/ E, ps TP
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THE TIME/TEMPERATURE RELATIONSHIP DURING PHASE SEPARATION OF
DIFFERENT THERMOPLASTIC MODIFIED THERMOSETTING SYSTEMS

ZHANG Xiujuan' YT Xiaosu’ XU Yuanze'
' The Key Laboratory of Molecular Engineering of Polymers ~Ministry of Education
Department of Macromolecular Science  Fudan University ~ Shanghai 200433
% Institute Aeronautic Materials ~Beijing 100095

Abstract The phase separation processes of various thermoplastics modified thermosetting systems including the
UCST LCST systems and the system with complex crosslinking reaction were experimentally studied with emphasis
on the temperature dependency of the phase separation time. It was found that the Arrhenius type function can well
describe the phase separation time/temperature relation no matter how the viscoelastic and hydrodynamic factors
were changed. Also the activation energy keeps constant with the variations of TP content TP molecular weight
curing rate and phase separation detecting means while it varies with the chemical environment compatibility and the
time/temperature dependence of the cure reaction.

Key words  Polymerization induced phase separation Thermosetting thermoplastic Time and temperature

dependence Arrhenius equation





