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Z%5 : Benzylquinoxalinium hexafluoroantimonateZ $-§+ 4-vinyl-1-cyclohexene diepoxide (VCE)/ diglycidyl ether
of bisphenol-A (DGEBA) °|&4] EdI=& AAAILS s ARgsle] Asbstge) 18]35 VCECA] DGEBAS] &H=F
o] A3t A%, 248 193 71AH E*éoﬂ "lxls 93-S A78I%ch VCEDGEBA £3E=A19) 242
100 : 0, 80 : 20, 60 : 40, 40 : 60, 20 : 80, 2 0 : 100 wt% = 3tgct Az} A5} dIAAL ZF)A 37
3} A FA2 4 SA stk Eﬂ 7N\AE AW EAAE A7) $slke Akl Ay gAY
712 (Kio) AEE 335lcl 2 27 DGEBA 33 Sk 37 4kslr) 9t sledr)el 7)¢1e g
A FEo Al Ao A SAA R A SA=E g 28n AgAA AAERA
Z7] &3l &= (OT), Hd A ZFA = (T, LB 230 843} ovA] (E)E= DGEBA ¥ S7}
o} &7 SU18kgc) old A5 DGEBA 33 T7lol whd Axo e} oAl weks vel 7z,
1)1 grafted IPN 722 AHE 4 igich 5":?} ﬂEH Kic 3re 40 1 60 wt%oll 4] 2.4

ABSTRACT : 4-Vinyl-1-cyclohexene diepoxide (VCE)/diglycidyl ether of bisphenol-A (DGEBA) epoxy blends
with benzylquinoxalinium hexafluoroanti-monate were cured using an electron-beam technique. The effect of
DGEBA content to VCE on cure behavior, thermal stabilities, and mechanical properties was investigated. The
composition of VCE/DGEBA blend system varied within 100:0, 80:20, 60:40, 40:60, 20:80, and 0:100 wt%. The
cure behavior and thermal stability of the cured specimens was monited by near-infrared spectroscopy and
thermogravimetric analysis, respectively. Also, the critical stress intensity factor (Kic) test of the cured specimens
was performed to study the mechanical interfacial properties. As a result, the decreases of short side -chain structure
and chain scission were observed in NIR measurements as the DGEBA content increases, resulting in varying the
hydroxyl and carbonyl groups. And, the initial decomposition temperature (IDT), temperature of maximum weight
loss (Tmax), and decomposition activation energy (£y) as thermal stability factors were increased with increasing the
DGEBA content. These results could be explained by mean of decreasing viscosity, stable aromatic ring structure,
and grafted interpenetrating polymer network with increasing of DGEBA content. Also, the maximum K¢ value
showed at mixing ratio of 40:60 wt% in this blend system.

Keywords : epoy resin, electron-beam, cure behavior, thermal stability, critical stress intensity factor,
grafted IPN.
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Figure 2. Near-IR spectrum of VCE epoxy resin.
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Table 1. Band Assignment for Chemical Groups from
NIR Absorption Spectra of VCE/DGEBA Blend System

-1 .
wavenumber (cm ) chemical group

7200 - CH, fundamental stretching vibration
7000 - OH overtone and combination band
6067 first overtone of terminal (methylene)
- CH fundamental stretching vibration
5990 phenyl C-H stretching overtone band
5890 aromatic - CH band
4980~5370 - OH str. + OH def. (absorbed water)

- C=0 str. second overtone

4682~4619 combination band of the conjugated C=C
stretching with the aromatic -CH fundamental
stretching

4530 conjugated epoxy CH, deformation band

4248 - CH, , CH combination band
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Figure 3. Near-IR spectrum of DGEBA epoxy resin.
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Figure 4.Near-IR spectrum of EB cured blend system. (a)
VCE/DGEBA (100:0), (b) VCE/DGEBA (80:20), (¢) VCE/
DGEBA (60:40), (d) VCE/DGEBA (40:60), (¢) VCE/DGEBA
(20:80), and (f) VCE/DGEBA (0:100).
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Figure 5. TGA thermograms of EB cured blend system.
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Table 2. Thermal stability factors of VCE/DGEBA blend system

VCEDGEBA (wt%)  IDT(C) 7.(C)  E,(klmol)
100: 0 246 422 124
80 : 20 320 433 144
60 : 40 343 439 153
40 : 60 359 445 164
20 : 80 381 447 186
0:100 396 449 220
2.0

12
K (MPa- m ™)

1.2 T T T T T
0 20 40 60 80 100

DGEBA Content (wt%)

Figure 6. Kc values of EB cured blend system.
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