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ABSTRACT : Morphological changes of unsaturated polyester/| polyvinylacetate semi-IPN were
studied while the phase separation and the cure reaction occurred in a competing fashion.
The light scattering and thermal analysis techniques were used to investigate the phase sepa-
ration rates and mechanical properties resultantly induced by molecular diffusion of thermo-
plastic polymer during the curing process of thermosetting polymer. The reaction activation
energy was calculated by using Flynn-Wall method and the semi-IPN structure exhibited
various phase-separation morphological characteristics. When PVAc composition was 10 wt%,
the phase separation was not observed during the curing reaction, but the phase separation
occurred in a similar fashion to nucleation and growth (NG) mechanism at room temperature.
On the other hand, when PVAc composition was over 11.65 wt%, the phase separation was
generated in the middle of the curing process. Consequently, the phase separation seemed to
influence the curing reaction rate, which was also supported by the changing activation ener-
gy with conversion and PVAc composition. Finally, the total scattered intensity was mea-
sured at various temperatures, and subsequently the diffusion rates of phase separation R(8,)
were evaluated.
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Figure 1. Light scattering curves obtained during
phase separation process and curing at 10 wt% of
PV Ac. Temperatures for each curve were (A) 80 T,
(B) 100 ', and (C) 120 .
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separation process.
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Table 1. Spinodal Rate

PV Ac composition (wt%) cure temp. () R(8,) (s™)

11.65 80 0.9871
11.65 100 1.0243
11.65 120 0.5237
13.30 80 03777
13.30 100 1.3332
13.30 120 1.3248
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Figure 5. Glass transition temperatures of PVAc/

UPE mixture measured by tan 8 of dynamic mechani-

cal measurement.
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Figure 6. SEM micrographs of UPE/PVAc composites with PV Ac compositions; (a) PVAc 10 wt%, (b) PVAc

11.65 wt%, and (c) PVAc 13.3 wt%.
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Table 2. Mechanical Properties Analysis by Im-
pact Test

cure PVAc weight stiffness strength toughness

temp(¥) fraction (wt%) (N/m)  (N) 4)

10.00 0.18891 04445 0.46739

80 11.65 0.15742 03615 0.359%9
1330 0.13321 03083  0.34601
10.00 035746 02271 049849
100 11.65 0.15224 03465 0.34603
13.30 011062 02383 023132
1000 025243 03507 0.29729
120 11.65 0.14017 03161 0.32643
1330 0.09756 02090  0.11065
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Figure 8. Tan ¢ at various cure temperature for (a)
PVACc 10 wt% and (b) PVAc 13.3 wt%.
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Figure 9. Ozawa (Flynn-Wall) analysis of cure reac-
tion process for PVAc; (a) 10 wt%, (b) 11.56 wt%, and
(c) 13.3 wt%.
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Table 3. Activation Energies Obtained by Flynn-
Wall Analysis at Various Conversion Levels

a E(iJ/mol - K)
PVAc 10 wt% PVAc11.65wi% PVAc 133 wt%

0.1 76.23 82.24 76.67

0.2 73.95 77.62 72.82

03 72.50 74.85 70.50

0.4 71.35 72.75 68.72

0.5 70.33 70.95 67.18

0.6 69.36 69.25 65.73

0.7 68.34 67.51 64.25

0.8 67.18 65.55 62.55

0.9 65.58 62.88 60.23

—E—PVAc 10w %
©] N\ RS

badalododododedadodal

D
[~
('
»

Activation energy (kJ/mol - K)
~
o

0o 2 40 60 80 100
a(%)-

Figure 10. Activation energy vs. conversion plot for

Flynn-Wall Kinetics analysis.
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