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Study on mechanical properties of epoxy resin by molecular dynamic simulation

Xin Dongrong
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Abstract: Molecular dynamics methods were adopted to calculate the mechanical property parame-

ters of epoxy rexin with a conversion degree of 92% . The changes of the mechanical property para-

meters of the epoxy resin under different temperatures were compared. The simulation results were in

agreement with the test results. The simulation results indicate that with the increase of the tempera-

ture, the mechnical properties’ paremeters of Young’s modulus, shear modulus and bulk modulus

decrease with the properties being significantly lowered when the temperature was higher than that of

glass.
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Fig.1 The basic program of MD simulation
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Fig.2 Chemical structures of epoxy and curing agent
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Fig.3 The atomic model of epoxy resin with a cross-

linking ( conversion) degree of 92 %
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Fig.4 Comparison between simulation results and

available experimental data
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Tab.1 Mechanical properties of epoxy resin with a

cross-linking degree of 92% under different

temperatures
TLEE/ B/ - Sk, RBU R
K GPa » GPa GPa
300 4.11 0.32 1.54 3.83
400 3.24 0.33 1.18 3.12
500 1.21 0.42 0.51 0.73
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