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Cure Kinetics of DGEBA/MDA/SN/HQ Thermosetting Matrix
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E3 £ DGEBA (diglycidyl ether of bisphenol A)/MDA (4, 4 -methylene dianiline) /SN(succinonitrile)
A 2} DGEBA/MDA/SN/HQ(hydroquinone) A &] 73 #}ul-& 4% 228 Kissinger equation ¥ Fractional
life ol o8] 85~150Col 4 DSCE ol &3t dF3stch
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Abstract Cure kinetics of DGEBA (diglycidyl ether of bisphenol A)/MDA (4, 4’ -methylene dianiline)/
SN(succinonitrile) system and DGEBA/MDA/SN/HQ(hydroquinone) system was studied by Kissinger
equation and Fractional life method through DSC in the temperature range of 85~150°C. As cure tem-
perature was increased, reaction rate increased and reaction order was almost constant. The reaction
rate of the system with HQ as a catalyst was more higher and activation energy of that was lower about
20% than those of the system without HQ. Starting temperature of cure reaction for DGEBA/MDA/SN

/HQ system decreased about 30°C than that of DGEBA/MDA/SN system.
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Fig. 1. DSC scans for DGEBA/MDA/SN system with
different heating rates : (a) 10°C/min (b} 20°C/min (c)
30°C/min and (d) 40 C/mm
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Fig. 2. DSC scans for DGEBA/MDA,/SN/HQ systemn
with different heating rates : {2} 10°C/min (b} 20°C /min
{c) 30°C/min and (d} 40°C/min
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Fig. 3. Plots of ~In(q/T,") vs. 1T, <10 by Kissinger
equation for DGEBA/MDA/SN((C) and DGEBA/
MDA /SN/HQ(]) systems.
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Table 1. Temperature Changes at Peaks with the Different Heating Rates for DGEBA/MDA /SN

and DGEBA/MDA/SN/HQ Systems

"~ Heating rate,
_ a(K/min) |
‘ 10

i 20
N |

( 30
| 40

System

DGEBA/MDA/

€7}

peak. TK) lT)xl() B —lg<q/f;)
Coa3s6s 2300 | 98
45715 2.19 9.25
470.05 2.13 8.90
480.15 2.08 8.66
39765 252 g7
417.85 2.39 9.07
431.45 2.32 8.73
M2 296 | 850
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Fig. 4. Isothermal curing curves for DGEBA/MDA/SN
system. (Q) 85°C ([O) 105C (&) 120°C (<) 150°C
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Fig. 5. Computation of reaction orders for DGEBA/
MDA/SN system by Fractional life equation. (O) 85C
() 105°C (&) 120°C (<) 150C
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Table 2. Calculation Values of —log(Ao/A+) and log(t, s) Based on the Line of 85°C from Fig. 4

(Ao/Ay) t(min) 0.6(Ao/Av) to s(min) —log(Ao/Axr) log(to 5)
0.90 1.0 0.54 22.0—-1.0=21.0 0.046 1.322
0.85 2.6 0.51 24.0—-26=214 0.070 1.330
0.80 4.2 0.48 26.3—4.2=22.1 0.097 1.344
0.75 6.8 0.45 29.4—6.8=226 0.125 1.354
0.70 9.6 0.42 32.9—-9.6=23.3 0.155 1.367
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Table 3. Reaction Orders for the DGEBA/
MDA/SN System with and without HQ at
Various Cure Temperatures

system| DGEBA/ | DGEBA/
Temperature(°C) MDA/SN | MDA/SN/HQ
85 141 1.18
95 1.50 1.15
105 141 1.25
120 1.48 1.18
130 148 1.23
150 1.50 1.24
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Fig. 6. Isothermal curing curves for DGEBA/MDA/SN
system with and without HQ.
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Fig. 7. Computation of reaction orders for DGEBA/
MDA/SN system with and without HQ by Fractional
life equation.

(O) SN, (@) SN/HQ at 85°C ; (~) SN, (a) SN/HQ
at 120°C
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