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Abstract: Recently, computer simulation research has been rapidly increasing due to the development of computer and
software technology. In particular, various computational simulation results related to polymers, which were previously lim-
ited by problems of the number of atoms and model size, are being published. In this study, a study was conducted to ana-
lyze the mechanical properties, one of the important properties for using a polymer material as a membrane, using molecular
dynamics (MD) simulation. To this end, polyethylene (PE) and polystyrene (PS), which are commercial polymer materials
with widely reported related properties, were selected as polymer models and the tensile properties of each polymer were
compared through the difference in main chain length. Through the density, radius of gyration, and scattering analysis, it
was found that the model produced in this study was in good agreement with the mechanical property trends obtained in the
actual experiment. It is expected to enable the prediction of mechanical properties of various polymer materials for mem-

brane fabrication.
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Fig. 1. 3D images of repeat units used in this study. (a) polyethylene (PE) and (b) polystyrene (PS).
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Fig. 2. Tensile simulation method using extension and compression.
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(a)

(b)

Fig. 3. 3D images of polymer chains used in this study. (a) polyethylene (PE) and (b) polystyrene (PS).
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Fig. 4. Scattering-XRD patterns of (a) polyethylene (PE) and (b) polystyrene (PS).
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Fig. 5. Density profiles of (a) polyethylene (PE) and (b) polystyrene (PS) during elongation simulation. The frame number is

written in red color on the top.
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Fig. 6. Tensile simulation images of (a) polyethylene (PE) and (b) polystyrene (PS) during elongation simulation.
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Fig. 7. Radius of gyration of (a) polyethylene (PE) and (b) polystyrene (PS) during elongation simulation.
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