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Molecular Dynamics Simulation of Interfacial Transcrystallinity in Carbon Fiber
Reinforced Polypropylene Composites

QI Yixin', JU Su?
(1. School of Materials Science and Engineering, North University of China, Taiyuan 030051, China;
2. College of Aerospace Science and Engineering, National University
of Defense Technology, Changsha 410073, China)

Abstract: Carbon fiber reinforced polypropylene (CF/PP) composites possess advantages such as high specific strength,
high specific modulus, and recyclability, and their interfacial transcrystallinity has a significant influence on the
composites properties. To investigate the interfacial characteristics of CF/PP composites intuitively from atomic and
molecular scales, the study adopted molecular dynamics simulation software to construct CF/PP composites models with
different thicknesses of interfacial transcrystallinity and calculated the radial distribution function, interfacial energy, shear
modulus, and bulk modulus via simulation. The results showed that, compared with the model without interfacial
transcrystallinity, the models with interfacial transcrystallinity exhibited higher order, lower interfacial energy, and greater
shear and bulk modulus, leading to better interfacial bonding and a lower tendency for interface debonding under tensile
loading. When the interfacial crystalline layer thickness was 1.95 nm, the properties of the CF/PP composites model
reached the optimum.

Keywords: Carbon fiber reinforced polypropylene composites; Interfacial transcrystallinity; Interface energy; Shear

modulus
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