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Table 1 Values of &,.%,.m.n and m + n for TGDDM/DDS and its
VGCF composites

VGCF Temp ky ky

%) (O (mn') (mny - 7 "7
180 0.016 0.18 0.89 1.24 2.13
190 0024 0.24 0.88 1.26 2.14

0 200 0.038 0.29 0.86 1.30 2.16
o 0.070 0.44 0.87 1.30 2.17
180 0.014 0.18 0.87 1.25 2.12

. 190 0.026 0.23 0.87 1.27 2.14
200 0.037 0.28 0.83 1.29 212
210 0.059 0.37 0.85 1.3 2.16
180 0.016 0.20 0.92 1.20 2.12

25 190 0.026 0.26 0.9 1.25 2.15
200 0.041 0.34 .90 1.25 2.15
210 0.067 0.43 .90 1.25 2.15
180 0.017 0.21 0.97 1.16 2.13

s 190 0.026 0.25 0.8 1.25 2.14

200 0.041 0.32 0.87 1.28 215
210 0.066 0.468 0.87 1.29 2.16
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THE INFLUENCE OF VAPOR-GROWN CARBON FIBERS ON THE CURE REACTION
OF EPOXY AND THE CURING KINETICS OF THE COMPOSITES

XIE Hongfeng' , LIU Binghua', SUN Qing', YUAN Zuanru’, SHEN Jianyi' , CHENG Rongshi'*
(" Key Laboratory for Mesascopic Chemistry of the Ministry of Education , College of Chemistry and Chemical Engineering ,
Nanjing University . Nanjing  210093)

(? Modzrn Analysis Center, Nanjing University, Nanjing 210093 )

(® College of Material Scienee and Engineering , Sowh China University of Technology , Guangzhou 510640}

Abstract The influence of vapor-grown carbon fibers (VGCFs) as a filler on the isothermal cure reaction of
tetraglycidyl-4, 4’-diaminodiphenylmethane { TGDDM )/4, 4’-diaminodiphenylsulphone (DDS) epoxy was studied
using differential scanning calorimetry (DSC) . When VGCFs were incorporated into the TGDDM/DDS system, the
activation energy of the composites decreased. The cure reactions of VGCF composites showed an autocatalytic
behavior as well as the pure TGDDM/DDS epoxy . DSC experimental results showed that VGCF had very small effect
on cure kinetics of the TGDDM/DDS system . A modified autocatalytic model was used to describe the cure reaction.
Good agreement between data of the modified autocatalytic model and the experimental ones was found over the
whole curing temperature range for both neat TGDDM/DDS epoxy and its VGCF composites.

Key words Vapor-grown carbon fibers ( VGCFs), Epoxy resin, Cure kinetics



