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Modeling and simulation of crystallization in nanocomposite based on
polypropylene/graphene for injection moulding process

M. Manafi'*, P. Manafi’> and M. Shirzad’
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2. Ph.D Student in Polymer Engineering, Department of Polymer Engineering, Amirkabir University of
Technology (Tehran Polytechnic), Mahshahr Campus, Mahshahr, Iran
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Abstract: Determination of crystallinity in nanocomposites is so important by using multi-
scale modeling method that relates macroscopic and microscopic temperatures and crystal
morphology to each other. The purpose of this study is to present a multi-scale modeling and a
multi-scale computational method to simulate crystallization during cooling in polypropylene and
nanocomposite based on polypropylene/ graphene. Based on multi-scale model, algorithms are
combined with finite volume method and pixel coloring. The finite volume method on a coarse
network is used to calculate the macroscopic temperature and pixel coloring method on a small
network to find the crystal morphology. Also the cooling rate is studied. It was also found that the
pseudo isothermal region will further increase the temperature at the core; this area represents
the latent heat released of crystallization. The latent heat released in the nanocomposite happens
in less time. This is the first time that a multi-scale modeling is combined with a multi- scale

algorithm to model the crystal structure of nanocomposites.

Keywords: Multi-scale model, Polypropylene/grapheme nanocomposite, Pixel coloring method,
Modeling
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