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ABSTRACT In this work, biodegradable modified aliphatic polyester (MAP) in tetrafunctional
epoxy (4EP) resin was investigated in terms of cure kinetics, thermal stabilities, rheological
properties, and mechanical interfacial properties. DSC results of the blends show that the cure
activation energies (E;) were increased in 10 wt% of MAP compared with neat 4EP, due to the
increasing intermolecular interaction between 4EP and MAP. The decomposed activation
energies (E;) derived from Coats—Redfern method, were increased within the 10 30 wt%
composition range of MAP contents, resulting from increasing the cross—linking density of the
blend system. Rheological properties of the blend system were investigated under isothermal
condition using a rheometer. Cross—linking activation energies (E;) were determined from the
Arrhenius equation based on gel time and curing temperature. As a result, the E; showed a
similar behavior with E,. The fracture toughness (Kc) of the mechanical interfacial properties
was discussed in semi—IPN behaviors of the casting specimen.

Keywords tetrafunctional epoxy resin, cure kinetics, thermal stabilities, rheological properties, mechanical
interfacial properties.
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Figure 1. Chemical structures of (a) 4EP, (b) MAP, and (c) DDM.
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Figure 2. Dynamic DSC thermograms for different
4EP/MAP compositions (10  /min).
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Figure 4. Conversion as a function of time at different temperatures (a) MAP 0 wt%, (b) MAP 10 wt%,
(c) MAP 20 wt%, and (d) MAP 40 wt%.
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Figure 5. Conversion rate as a function of time at different temperatures (a) MAP 0 wt%, (b) MAP 10 wt%,
(c) MAP 20 wt%, and (d) MAP 40 wt%.
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Figure 9. Gel times of 4EP/MAP blend system.

774



4 / MAP
Figure 11 Ec
Ec
, MAP 10 wt% E.

, 10 wit%
4EP MAP )
MAP 4EP MAP

Ec . Ec
Ea
A4EP/MAP

(crack growth resistance)
(critical stress intensity fac—

7.6
7.2
e
£ 68+
6.4
®  4EP:MAP 100:0
® 4EP:MAP 90:10
A 4EP:MAP 60:40
6.0 . "
2.3 2.4 2.5 2.6

UT_(x10° K?)

Figure 10. Plots of gel time vs. curing temperature
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Figure 11. Cross—linking activation energy(E.) for
different MAP contents.
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(b)

© (d)
Figure 13. SEM photographs of fracture surfaces for 4EP/MAP blend system (a)100:0, (b) 90:10, (c)
80:20, and (d) 70:30.
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