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R 9} o EAs} ARFEA S T (r=ARFE /] ZA))E 0.3, 05 0.7, 0.9, 1.12 HHAA
% 2809] 78234 l-cyanoethyl-2-ethyl-4-methyl imidazole (2E4AMZ-CN)3} N, N-dimeth-
yl benzyl amine (BDMA)& ztZ ¥71% v|7st&o] AsASa AsEe 43 7148 4A+&
ZAstAch DAzl E e RAHAEE AAFAF @E A7) (differential scanning calorimeter,
DSC)& ZAks £ A} ZAzhirgr 77 Egiol A& A4 24 d88 devke A &+
Adct. zE: 105 CTAM 10417 A2 2 (A7) o] Z& thA] 160 ToliM 54 73
A A (RZEE) e WS AAFAN E3EA7I% 5982 7] (dynamic mechanical ana-
lyzer, DMA) & ©]&8td ZAl3%c. DMAZRE Aol A7AE 9] faHolex (glass tran-
sition temperature, T,) & 2E4AMZ-CN2l 734 ro] ¥y o 128.7~139.1 €] HedlA &
WetE Ho|x) LTk, £33 Neg &F r =114 T} 130.2 ‘Colx rgko] Zagd] mha}
Axt 718k r =030 T/ 1683 T2 Hujr} Yok ¥do) BDMA9 A¢= A73%5E
3 73R Tt sletg@uld »=0.994 137.4 Cs} 1479¢c= 22y HAE el dck
B AFoMe M43 3858 Jtngzte] FEFEAF (M), freldede 848 (E)), 2
g3 ojx}Ho] FE ZAISIATH

ABSTRACT: Cure behavior and thermal/mechanical properties of an epoxy/anhydride system
with two different accelerators, 1-cyanoethyl-2-ethyl-4-methy! imidazole (2E4MZ-CN) and
N, N-dimethy! benzyl amine (BDMA), were examined for samples with various mixing ratios
of anhydride to epoxy (» =0.3, 0.5, 0.7, 0.9, 1.1). Differential scanning calorimeter (DSC) ex-
periments for uncured samples show that cure process is greatly influenced by both » and ac-
celerator. Samples precured at 105 C for 10 h and postcured at 160 C for 5 h after the precure
were also investigated by differential scanning calorimeter and dynamic mechanical analyz-
er (DMA). For 2E4MZ-CN, the glass transition temperature (T) of the precured samples does
not change much with respect to » ranging from 128.7 'C to 139.1 C, while that of the
postcured increases gradually with decreasing » from 130.2 C (» =1.1) to 158.3 C (» =0.3).
However, for BDMA, the maxima in T, vs. r for the cured and the postcured occur at a
stoichiomeric mixture (» =09): 7,,=137.4 C and 147.9 'C, respectively. In this study, the
average molecular weight between crosslinks (EI—,,.), modulus at a glassy state (L,’), and secon-
dary transition were also examined for various mixing ratios with different accelerators.

Keywords: epoxy, anhydride, accelerator, mixing ratio.
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Figure 1. Reaction scheme of a catalyzed epoxy/an-
hydride system.
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Figure 2. Chemical structures of the reactants.
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Figure 3. Dynamic DSC thermograms of uncured
samples with different mixing ratios (7).
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Figure 4. DSC thermograms for samples cured at
105 °C x 10 h with different mixing ratios (7).

Table 1. DSC Thermal Characteristics for Epoxy
Samples Partially Cured

106 C/10h  r T, () Allv(J/g) 411, (J/g) «
03 1127 2847 1.1 096
05 1155 3190 178  0.95
2E4AMZ-CN 07 1134 3436 307 091
09 1155 3405 1.7 097
1.1 1104 3243 0 1
03 597 164.0 0 1
05 859 2289 0 1
BDMA 07 1156 2874 - 31 0.99
09 1217 3245 185  0.94
11 1119 3053 0 1

Uehh T 2E4MZ-CN9| 298 BH BE 2o
N Tg7t 1104~115.5 C 2 Weol M uxg ghe
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Figure 5. Storage modulus(E’) vs. temperature for
samples cured at 105 C x10h with different mixing
ratios (7).
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Figure 6. Tan ¢ vs. temperature for samples cured at
105 T x 10 h with different mixing ratios ().
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Figure 7. Storage modulus (E’) and tan & vs. temper-
ature for samples isothermally cured for different cure
times at 105 C.
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Figure 8. Storage modulus(E’) vs. temperature for

samples postcured at 160 € x5 h with different mix-
ing ratios (7).
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Figure 9. Tan & vs. temperature for samples postcur-

ed at 160 C x5 h with different mixing ratios (7).
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Figure 10. The glass transition temperature (T,) vs.
mixing ratio (») for samples cured and postcured.

Table 2. DMA Rubber Elastic Characteristics of
Epoxy Samples Partially Cured and Post-Cured

TL pre Tz. post _Mc. pre Mr. post
(t) () (g/mol) (g/mol)
03 1304 1583 360 253
05 1351 1542 413 338
2EAMZ-CN 07 1328 1521 478 392
09 139.1 1437 430 411
1.1 1287 1302 488 486
0.3 870 1177 2705 1,149
05 1032 1250 1,087 827
BDMA 0.7 1303 1406 587 567
09 1374 1479 379 415
1.1 1293 1292 474 485

r

CN3} fAlsict. 22y o] BDMA 9] 9= A%3)
E 37388 2FdA 2E4MZ-CNe] A o

$ 1
X
rir
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