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Figure 1 The molecular structure of DGEBA
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Figure 2 The molecular structures of curing agent
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Figure 3 The unit cells of DETDA/DGEBA and mPDA/DGEBA
(a)DETDA/DGEBA; (b)mPDA/DGEBA
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Figure 4 The curve of density-temperature
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Table 1 The modulus of different cross linked epoxy resin
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Figure 6 The free volume of cross linked epoxy resin
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Table 2 The free volume of the different cross linked epoxy resins

B E AR (VX 10724 /cm?) BARF(V, X107 24 /em?) Vi/VX100%
DETDA/DGEBA 936, 2911 25 6485 95+13 43 14. 43+0, 21
mPDA/DGEBA 680. 51+14. 35 5885 05+19. 16 11 5640, 28
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Table 3 The cohesive energy density of the different cross linked epoxy resins

DETDA/DGEBA mPDA/DGEBA
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Molecular Simulation Method to Structure-Property
Correlation in Epoxy Resins

SHI Lei*
(China ENFI Engineering Corporation, Beijing 100038, China)

Abstract; DETDA/DGEBA and mPDA/DGEBA of unit cells were prepared, respectively. The structure-property
correlation in epoxy resins was studied by using molecular dynamic method. The results show that the T,, modulus of
mPDA/DGEBA are higher than that of DETDA/DGEBA, and the diffusibility of water molecular of mPDA/DGEBA is
lower than that of DETDA/DGEBA. To understand the different properties of the resins at molecular level, the free
volume of epoxy resins and the cohesive energy density were investigated. It was found that the mPDA/DGEBA system had
small free volume and low cohesive energy density. The small free volume and low cohesive energy density can result in
high value of Tg and modulus, it also can result in low value of the diffusibility of water molecular.

Key words: Epoxy resin; Glass transition temperature; Cohesive energy density; Molecular simulation
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