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Molecular Dynamics Simulation of Tensile Properties of PTFE / Graphene Composites

1,2,3 1,24344

Jiao Jiebiao'>*, Han Dengjia">*, Yang Luxia’, Fu Yizheng
(1. School of Materials Science and Engineering, North University of China, Taiyuan 030051, China ;- 2. Shanxi Province Key Laboratory of
Functional Nanocomposites, School of Materials Science and Engineering, North University of China, Taiyuan 030051, China ; 3. Research

Center for Engineering Technology of Polymeric Composites of Shanxi Province, School of Materials Science and Engineering, North University of
China, Taiyuan 030051, China ; 4. School of Chemical Science and Engineering, Tongji University, Shanghai 200092, China ; 5. Computer
Department, Taiyuan Normal University, Taiyuan 030006, China)

Abstract : The tensile properties-of pure polytetrafluoroethylene(PTFE) and PTFE / graphene composite were studied by mo-
lecular dynamics simulation method. The models of pure PTFE and PTFE / graphene composite were constructed. After optimiza-
tion, the uniaxial tensile simulation method was used to calculate the tensile properties of the two materials, and the strain rate was
set to 5x 10° s™'. The results show that after adding graphene, the tensile strength of the composite material decreased by about
16%. By analyzing the structure changes, mass density changes and interface energy of the two models during the stretching process
reveals that the microscopic mechanism of graphene reducing the tensile properties of PTFE, and provides theoretical guidance for
studying the influence of nanofillers on the tensile properties of polymer composites.

Keywords : graphene ; polytetrafluoroethylene ; tensile propery ; molecular dynamics simulation
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