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Numerical Simulation of Dispersion and Mixing Effect of Polypropylene / Nano-inorganic Particles in Twin-screw Extruder
Cheng Jianbang', Yu Bing', Chen Fengfeng', Wang Yifei', Li Haojie', Yao Aiying"”, Chen Zhanchun'’
(1. College of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030024, China ;
2. Shanxi Experimental Teaching Center of Virtual Simulation , Taiyuan University of Technology, Taiyuan 030024, China)

Abstract : Using a three-dimensional finite element numerical simulation method, the dispersion and mixing effects of poly-
propylene (PP) / nano-inorganic particles in the flow passages of three screw combination elements of twin-screw extruder were
studied. Through comparative analysis of the shear stress and shear rate, residence time distribution and particle size distribution of
nano-inorganic particles under the three screw combination elements, it is found that the screw combination containing kneading
blocks with a staggered angle of 45°has the strongest shearing effect on most of the particles in the flow field, followed by the screw
combination containing kneading blocks with a staggered angle of 60°, and the screw combination containing kneading blocks with
a staggered angle of 90° is the weakest combination. Compared with the other two screw combinations, the screw combination con-
taining kneading blocks with a staggered angle of 45° has the least amount of nano-inorganic particle agglomerates in the flow field
and the largest number of stripped fragments, which indicates the dispersion effect of nano-inorganic particles in the PP melt turns
out to be the best under the conditions of screw combination containing kneading blocks with a staggered angle of 45°.

Keywords : polypropylene ; nano-inorganic particle ; screw combination ; particle size distribution ; dispersive mixing
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