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Abstract: Cure characteristics of DGEBA (diglycidy! ether of bisphenol A)/ dicy(dicyandiamide) system containing
diuron(3-(3,4-dichloro phenyl) -1,1-dimethylurea) as an accelerator was investigated. The system has shelf life of six
months because dicy is insoluble in liquid/solid resins at room temperature. It is generally known that dicy is an
adequate curing agent for one component adhesive due to its highly latent property. With increasing the amount of
added dicy, reaction heat of DGEBA/dicy system increased and degree of conversion was not varied. For DGEBA /dicy
/diuron system, cure temperature decreased about 40°C and cure reaction became fast by the addition of diuron which
activates dicy. T, of the mixed resin decreased with the amount of accelerator, which was interpreated with molecular
structure forming loose chain. Cure kinetics of DGEBA/dicy and DGEBA /dicy/diuron system were explained using
Kamal’s autocatalytic reaction model. The effect of acceleration was confirmed with that reaction model.
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Fig. 1 Heat generated in DSC and peak temperature
of epoxy resin with different DICY contents.
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Fig. 2. Glass trasition temperature vs. DICY con-
tents of the epoxy resin.
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Fig. 3. DSC exotherm curves of several isothermal
cure temperatures for epoxy resin contain-
ing eqgivalent weight DICY.
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Fig. 4. Degree of cure vs. cure time for epoxy resin
containing equivalent weight DICY.
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Fig. 5. Arrhenius plot for epoxy resin containing
equivalent weight DICY.
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Fig. 7. Peak time of epoxy resin with different
DIURON contents.
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Fig. 8. Glass trasition temperature vs. DIURON
contents of the epoxy resin.
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Table 2. Temperature Dependence of Kinetic Rate Constants and Activation Energy of DGEBA/DICY/

DIURON Systems

(unit : Kcal/mol)

DICY :cat. Kinetic rate Activation energy Temperature dependence Corre'la'tlon
constant coefficient
1:0.2 k, 110.358 1.567 x 10" exp(-4.802 x 10*/RT) 0.9814
k, 105.785 3.324 x 10" exp(-4.624 X 10*/RT) 0.9935
1:0.4 k, 110.998 3.585x 10" exp(-4.851 x 10*/RT) 0.9952
k, 97.317 3.943x 10" exp(-4.236 x 10*/RT) 0.9984
1:0.6 k, 120.612 6.890 x 10" exp(-5.219 x 10*/RT) 0.8660
k, 104.486 4.044x10" exp(-4.545x10*/RT) 0.9472
1:0.8 k, 108.176 1.720 x 10" exp(-4.675% 10*/RT) 0.9898
k. 108.176 9.577x 10" exp(-3.979 x 10*/RT) 0.9952
1:1 k, 130.315 1.308 X 10" exp(-5.614 x 10*/RT) 0.9795
ks, 97.565 5.452% 10" exp(-4.211 x 10*/RT) 0.9751

s, Al 74 4535, 1996
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