[ Z] #=zAmyA
Korean Journal of Materials Research
Vol. 3, No. 3 (1993)

of 3rh. A2 o FA FAe] A, 7 Wh5-2d

stAlo] A,

Malononitrile2 7§ @ ¥ DGEBA-MDA A 9]

Ash 0y £EE 2 wg AAUE

AT - ZAAL - §3F - AoAp*.
MEA S FR g e, *w

A5
¥}y

Cure Kinetics and Mechanism of DGEBA-MDA -Malononitrile System
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= =2 A EA F2&E MA7] sted w84 H7EA Malononitrile(MN) -8 Diglycidyl ether
of bisphenol A (DGEBA)/Methylene dianiline (MDA) Al #H7}&ted, o) A A3l wreLrga 73}
WS E S ARFA AB-A(DSC)H HIgd 5 EFHEE T BFsAh

AL EogRE MNoz 75ds DGEBA/MDAE ¢23] A3E olF7] §35le 80CHH
170C7A 30CAo g AAgl A2 937U EE s 43 PA(primary amine)-E
(epoxide), SA(secondary amine)-E(epoxide) 1822 E(epoxide)-OH(hydroxy! group)wtg o]&jo} PA
(primary amine)-CN((nitrile) % CN(nitrile)-OH (hydroxyl group) ¥+-8-o] doj}-& rgtch.

Abstract
(DGEBA)/Methylene dianiline (MDA) system in order to modify a thermosetting epoxy resin. Cure ki-

Malononitrile(MN) as a reactive additive was added to Diglycidyl ether of bisphenol A

netics and cure mechanism of this modified system were investigated by using DSC(differential scanning
calorimetry) and FT-IR (fourier transform infrared spectrometry).

Cure kinetics gave an information that the DGEBA/MDA system modified with MN should cure at
over 110°C after curing at about 80°C for the complete curing. The activation energy of the first cure
was nearly constant and that of the second cure was increased as the MN content was increased.

Cure mechanism for the system was investigated with the samples cured every 30°C, from 80C to 170
C, for 1hr. It was known that the cure reactions of the epoxy-diamine system were composed of PA-E,
SA- E and E-OH reactions.

Beside these three reactions, in the DGEBA/MDA/MN system PA-CN and CN-OH reaction was

found.
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Fig. 1. DSC scans for the DGEBA-MDA-
Malononitrile system (MDA 30phr, Malononit-
rile: 0, 5, 10, 15, 20phr) by heating rate of 10°C/

min.
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Fig. 2. DSC scans for the DGEBA-MDA-
Malononitrile system (MDA: 30phr,
rile: 15phr) by the four different heating rates.
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Fig. 6. FT-IR spectra of DGEBA-MDA (30phr)
system

a) uncured  b) cured at 80°C for lhr

¢) cured at 170°C for lhr
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Fig. 8. FT-IR spectra of DGEBA-MDA-

Malononitrile system with MDA: 30phr and
Malononitrile: 15phr

a) uncured b) cured at 80°C for lhr

¢) cured at 80°C for 2hrs
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Fig. 9. FT-IR spectra of DGEBA-MDA-

Malononitrile system with MDA: 30phr and
Malononitrile: 15phr

a) cured at 80°C for lhr

b) cured at 1107C for 1hr

¢) cured at 170°C for 2hrs
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