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Molecular dynamical simulation on dynamical mechanical

relaxation of polymer blend system
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Abstract; Based on the Green-Kubo function and equilibrium molecular dynamics algorithm, the
equation between the stress and the shear modulus was deduced and a novel equilibrium molecular
dynamics simulation was developed. This equilibrium molecular dynamics simulation was applied to
quantitatively calculate the shear modulus of homopolymer system and polymer blend system at a certain
time scale, and the dynamic relaxation process of the polymer blend system was discussed. The simulation
results show that the shear modulus of the relaxation process of homopolymer with short chain or low
stiffness is smaller than that of the relaxation process of homopolymer with long chain or high stiffness.
Adding the homopolymer with short chain and low stiffness into the polymer can decrease the loss
modulus, and reduce the energy dissipation in the dynamical relaxation process, thereby improving the
viscoelasticity of polymer to certain degree. Moreover, with the decrease of the length of short chain
homopolymer and the increase of the volume fraction of short chain homopolymer, the degree of energy
dissipation of the blend system increases.
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