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ABSTRACT : In this study, the bisphenol-based DGEBA/DGEBS blend systems were studied in cure kinetics,
thermal stabilities, and fracture toughness of the casting specimen. The content of DGEBA/DGEBS was varied
in 100 : 0, 90 : 10, 80 : 20, 70 : 30, and 60 : 40 wt%. The cure activation energies (E,) of the blend systems
were determined by Ozawa’s equation. The thermal stabilities, including initial decomposed temperature (IDT),
temperatures of maximum rate of degradation (7}, ), and integral procedural decomposition temperature (IPDT)
of the cured specimen were investigated by thermogravimetric analysis (TGA). For the mechanical interfacial
properties of the specimens, the critical stress intensity factor (Kjc) test was performed and their fractured
surfaces were examined by using a scanning electron microscope (SEM). As a result, E,, IPDT, and Kjc show
maximum values in the 20 wt% DGEBS content compared with the neat DGEBA resins. This was probably due
to the fact that the elevated networks were formed by the introduction of sulfonyl groups of the DGEBS resin.
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mol) & 40% NaOH =88 (80 g, 0.8 mol)2 %79}
FH7F @l 1 L wkgTle] 9 2% 100 CollA &
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133.3, 162.3 ppm. i B4 A CrpaHi3005852] 74]
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Figure 1. Chemical structures of the materials used.
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Figure 2. Cure mechanism of epoxy resins by amine curing
agent.
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Figure 3. Dynamic DSC thermograms of DGEBA/DGEBS
blend systems.

Table 1. DSC Data for the Curing Reaction of DGEBA/
DGEBS Blend Systems
(heating rate: 10 ‘C/min)

DGEBA/DG  peak start peak peak end AH (J/g)

EBS temperature maximum temperature
temperature
(©) (©) (©)

100:0 62 162 255 536.1
90:10 57 154 236 502.0
80:20 52 142 215 390.5
70:30 48 140 201 336.5
60:40 46 133 185 288.1
oNFA L= Axule 4 54 9 Ay 35
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Table 2. Cure Activation Energies (£,) of DGEBA/
DGEBS Blend Systems

DGEBA: kinetic

heating rate ('C/min) E,

DGEBS factor 5 10 15 20 (kJ/mol)

) UTx10° 243 232 226 221

1000 Ing 1.61 230 271 3.0 o
UT,x10° 245 234 230 225

90:10 Ing 1.61 230 271 3.0 5
UT,x10° 249 241 235 230

80:20 Ing 1.61 230 271 3.0 57
UTx10° 253 242 237 232

70:30 Ing 1.61 230 271 3.0 >4
UT,x10° 259 246 242 237

60:40 Ing 1.61 230 271 3.0 %0
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Figure 4. Conversions vs. time of DGEBA/DGEBS blend systems. (a) 0 wt%, (b) 10 wt%, (c) 20 wt%, (d) 30 wt%, and (e) 40
wt%.
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Figure 5. Conversion rate vs. time of DGEBA/DGEBS blend systems. (a) 0 wt%, (b) 10 wt%, (¢) 20 wt%, (d) 30 wt%, and (¢) 40
wt%.
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Figure 6. TGA thermograms of DGEBA/DGEBS blend
systems.

Table 3. Thermal Stabilities of Cured DGEBA/DGEBS
Blend Systems

DGEBA/DGEBS IDT(C) T, (C) 4°'-K° IPDT(T)
100:0 354 383 0.70 588
90:10 352 383 0.70 602
80:20 354 390 0.84 715
70:30 344 385 0.79 670
60:40 326 372 0.75 644
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Figure 7. K- values of DGEBA/DGEBS blend systems.
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Figure 8. SEM photographs of fractured surfaces after Kic test. (a) 0 wt%, (b) 10 wt%, (c) 20 wt%, (d) 30 wt%, and (e) 40 wt%.
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