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Numerical simulation of mixing performance in a miniature

conical counter-rotating twin-screw extruder
XIN Sicheng , CHENG Wenkai , ZHANG Xianming
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Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: A miniature conical counter-rotating twin-screw extruder (MCTSE) was selected as the
research object. The extrusion flow process of polypropylene (PP) was studied through 3D finite element
method (FEM) and the mesh superposition technique (MST). Particle tracking technique was combined to
evaluate the mixing efficiency of the extruder. Besides, the effect of screw pitch on velocity distribution
and mixing performance was investigated. The results show that the flow velocity and shear rate decreased
with the increase of axial distance, and the velocity in the intermeshing zone was larger than that near the
barrel wall. The shear rate in the intermeshing zone was lower than that near the barrel wall. As the screw
pitch increased, the axial velocity component of the fluid increased, and the maximum shear rate tended to
decrease. The mean logarithmic stretched length decreased with the increase of the screw pitch, and the
mean-time mixing efficiency rose with the increase of the screw pitch. The research results can provide
guidance for the design and optimization of the conical twin-screw extruder.
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