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Study on the Curing Reaction of Epoxy Resin for RFI Process
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Abstract: The dynamic scanning calorimetry (DSC) method was used to determine the reaction kinetic parameters of a hybrid resin

of E44/1-21(6 4) with GA-327 as curing agent. Effects of rate of temperature increasing on the characteristics of DSC curves were

investigated. Resulis suggest that the reaction of the hybrid epoxy resin with GA-327 can be described by the equation of d_a: 2.27x%

dt
4764 65

10* exp( 7 Y(1- a)®® and the curing pocedure is then detemined as 100°C for 30min, and then 120°C for 30min. The

degree of curing reaction of the casting bodies of the hybrid epoxy resin reaches 95.7%, and tensile srength and flexure srength of the
casting body are 62. 71MPa and 97. 92MPa, respectively.
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Tab. 1 Raw materials used in the test
E- 44
E-21
GA- 327( DDM )
1.2
(1) DSC( differential scanning calorimetry)
NETZSCH STA 449C
3468 10C/min (AH)
( T‘) ( Tf) ( TI’) ’ ’
, 40ml/ min
(2)
, GB2576— 81,
(3)
lh - ) ’
GB2568—- 1995  GB2570- 1995 ,
WDW- 100
2
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14mg , E- 44/ E- 21= 6. 4,GA- 327  40phr,

46810C 1 E- 4/E- 21(6/4)/GA- 327
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Fig. 1 The DSC curves of E— 44/E— 21(6 4)/ GA— 327 system at different heating rates
2 E- 44/ E- 21(6 4)/GA- 327 DSC

Tab.2 The DSC data of E- 44/ E- 21(6. 4) / GA— 327 system at different heating rates

o : : : : Hu(J g )
¢('C/min) 7,(C) Ti( C) (C) T.(C)
10 147.47 47.6 102. 68 218. 86 342. 40
8 136.39 46.55 85.09 198.73 270. 82
6 130.93 46.27 89. 86 200. 07 261. 65
4 120.93 41.34 88.49 176. 15 260. 64
3 111.67 40.4 82.59 167. 44 218. 45
1 DSC 2 , )
Kissinger DSC s
2 In(¢/T;) 1/T,
-9.6 1
2.4 1
-9.8
224 In ¢=15.48188-5536.62/T,
-10.0 " R=0.99955
: -10.2 o 181
= 1041 = 16
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-10.6 A In( &/T2)=156225-4764.65/T
' 124
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Fig.2 The relationship between In( ¢/ T3) and 1/ 7, Fig.3 The relationship between In® and 1/ T}, o
of resin film system resin film system
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Tab.3 The kinetic parameters of resin film sysem
E(kJrmol™ ') n A(s Y k(xsc) ko) k(wooc) kcinc)
39.61 0. 861 2.27x 100 2.604x 1007 3.138x107%  6.466x 10" °  1.238x 10"
, E- 44/E- 21(6: 4) /GA- 327
T; T, T. ) ¢ , Y
s ¢: O B
, 4
T- ¢
0] Fe149.5248246.89116X 120 G
. R=0.96118
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Fig.4 Curves of T verse ¢ in E- 44/E- 21( 6 4)/GA- 327 Fig.5 Cuwes of temperature verse time in
system curing procedure
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Tab.4 The mechanical properties of the prepared casings of E- 44/E—- 21(6 4)/ GA— 327 system
(MPa) (GPa) (MPa) (GPa)
62.71 2.9 97.92 2.93

3

(1) E  39.61kJ/ mol, A=2.27x10% ',

da_
no 0.86l, e k(1=

a)o 861’ b= 2 77 104exp(— 476;. 65)

(2) F- 44/ E— 21(6 4)/GA— 327

, 37.78°C 9.93°C 149.52°C; 120°C
(3) 100 °C/ 30min+ 120 ‘C/ 30min,
, 95.7% , ,
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