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Effect of Temperature on Zero Shear Viscosity of Low Density Polyethylene by Molecular Dynamics

Wu Hui, Xin Yong
(College of Mechanical and Electrical Engineering, Nanchang University, Nanchang 330031, China)

Abstract : Molecular dynamics was applied to estimate the effect of temperature on zero shear viscosity of low density

polyethylene (PE-LD). Frist, potential model was set up by the software of Material Studio 8.0, and Condensed-phase Optimized

Molecular Potential for Atomistic Simulation Studies: (COMPASS) force field was applied. Then, cell has been optimized by

geometry optimization, annealing and dynamic relaxation. Finally,, dynamic simulation was running and extracted data was analyzed.

The results show that viscosity of PE-LD melt and temperature have exponential relation, and viscosity drops as temperatures rise.

Moreover, the mechanism was analyzed. from the micro!perspective of molecular self-diffusion and free volume. The results show

that increasing temperature inctease molecular motion and reduce the tangle of molecular chain. Meanwhile, the free volume of

PE-LD melt increase and internal friction of molecular chains reduce. Thus, viscosity of PE-LD drops as temperatures rise.
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