% 23K % 48
2011 % 12 A

FMRFFR (8 RAFR
Journal of Changzhou University (Natural Science Edition)

Vol. 23 No. 4
Dec. 2011

XEHS: 2095—0411 (2011) 04—0014—05

DSC & IR B & il EENEBRTAE — W& &
EZENITEZESE

gH. AR, BREW. &KF. T M

CHMKRE A T5BE, TLJE W 213164

FE. RMAESR DSC B 5T T [ Ak 700 Xk 2R 00 g [ 4k 5 R % 82 i L[] i ) A ) T 308 3 5% R I 5 i DSC it 8 BF 98 T 38
S R — BUEU A R (1 R RN 3 J7 2%, I B DSC R IR 43 Br B R B 8 T %K R 00 e RO 2 fF . S 25 SRR . [k 70 U
W AE N 5.6 %, FRAEREALIRE A 403 K, EALEEI N 70 min, %A R R BTEILEE S 96. 82 kJ/mol, W %A 0. 93,

KR WAWNE; BFEM; DSC; IR; [k M 3h 112
HESFES: TQ433.9 XHRARIRAD: A

Determination of Curing Parameter for Epoxy Resin—Dicyandiamide
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Abstract: The effect of the amount of dicyandiamide on the curing reaction of epoxy resin has been investi-

gated , using non —isothermal DSC method and the reaction kinetics of the epoxy resin — dicyandiamide

system has been studied, using DSC curves measured at different heating rates. Simultaneously, the opti-

mum curing condition has been established , using DSC and IR analytical technique. The experimental re-

sults indicate that the optimum amount of dicyandiamide is 5. 6%, curing temperature 403K and curing

time 70 min. The activation energy and reaction rate for the curing reaction of the epoxy resin—dicyandia-

mide system were calculated to be 96. 82 kJ/mol and 0. 93, respectively.
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Table 1 Components of the epoxy resin—dicyandiamide systems

5 HEMNE /g AR /" WK/ g®

1 10. 546 0.632 (6.0%) 0.042 (0.04%)
2 8. 343 0.467 (5.6%) 0.033 (0.04%)
3 9. 779 0.508 (5.2%) 0.039 (0.04%)
4 9. 875 0.474 (4.8%) 0.039 (0.04%)
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Fig. 1 Effect of the amount of dicyandiamide on the curing reaction of

epoxy resin
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Table 2 Characteristic parameters corresponding to the DSC curves in Fig. 1

5 XM /% T,/ K T,/ K Ti/ K AH / (J=g™h
1 6.0 384.8 414.9 462. 5 145.7
2 5.6 390. 1 420.7 462. 6 155.5
3 5.2 397.9 421.0 464. 4 91. 9
4 4.8 390. 4 416. 9 458. 5 68. 1
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Fig. 2 DSC curves measured for the epoxy resin system with dicyandi-

amide of 5. 6% under different heating rate
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Table 3 Characteristic parameters corresponding to the DSC curves in Fig. 2

¥ WEMe / % B/ (Ke+min™ 1) T,/ K T,/ K T/ K AH/(J-g™bH
1 5.6 5 389. 6 408. 2 453. 2 214.0
2 5.6 10 396. 9 416.9 462.5 177. 2
3 5.6 15 402.0 421.9 469. 7 158. 4
4 5.6 20 405. 7 428.0 472. 4 143.0
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Fig. 6 IR spectra of epoxy resin after being cured at 403K for differ-

ent time — characteristic absorption peak of epoxy group
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Fig. 7 IR spectra of epoxy resin after being cured at 403K for differ-
ent time — characteristic absorption peak of C=NH group
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