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Numerical Simulation and Experimental Analysis of Tri-screw Dispersion Mixing
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Abstract : In order to study the dispersing and mixing effect of the parallel co-rotating tri-screw extruder, and the numerical
simulation was performed on the mixing of polypropylene (PP)/low-density polyethylene (PE-LD) plastic particles in the feeding
section by using discrete element method. Firstly, a three-dimensional model of the tri-screw extruder was established, and the mix-
ing effects of the extruder under different screw speeds were simulated in EDEM software. The layered processing of the collection
box was calculated to obtain the change of the mixing uniformity during the mixing process. The analysis results show that, when the
rotation speed is 200 r/min, the tri-screw extruder has the highest steady-state value of uniformity, and the dispersion and mixing
effect is the best at this time. When the rotation speed is lower than 200 r/min, the higher the rotation speed of the screw, the higher
the steady-state value of the plastic particle mixing uniformity and the shorter the optimal mixing time ; when the rotation speed is
higher than 200 r/min, the optimal mixing time of the plastic particle continues to reduce, but the steady-state value of uniformity
decreases. At the same time, the kneading block has a greater influence on the mixing effect of the extruder. The best is to install two
kneading blocks on a single screw shaft. Finally, a self-designed small tri-screw extruder was used for verification experiments. The
results show that this experiment is consistent with the simulation performance, and the dispersion and mixing effect of the two plas-
tics at 200 r/min is the best.

Keywords : tri-screw extruder ; kneading block ; numerical simulation ; dispersion mixing ; mixing uniformity
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