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Chaotic Mixing Analysis of Single Screw Extruder Based on Lagrangian Viewpoint
Li Fei, Zhu Xiangzhe, Liu Jian

(School of Mechanical Engineering, Liaoning Shihua University, Fushun 113001, China)

Abstract : The flow pattern of high molecular polymer fluid in a single screw extruder was analyzed from the new viewpoint of

Lagrange theory, which revealed the mechanism of the pin strengthing polymer melt transport and chaotic mixing of the flow field.

The velocity distribution and mixing index of the flow field were calculated by the finite element software Polyflow. Besides, with

the help of Matlab software,autonomous programming was used to intergrate the velocity field and then the finite time Lyapunov

exponent of three pin screw extruder models was obtained. The results show that after the pin is added, the flow around the circular

cylinder appear in the basin of the extruder of the single screw pin. The wake generated by the flow will impact the spirial,and the in-

teraction between the pin and the screw will aggrarate the tensile effect of the polymer melt. Each pin will generate the wake and with

the increase of pin number,more wakes will be generated in the basin. The interaction between the wake and the pin is enhanced, re-

sulting in more vortex structure in the basin which suggest the polymer melt is in a state of chaotic mixing. Chaotic mixing enhances

the fluid stretching effect,mixing index and the mixing efficiency in the pin screw extruder.

Keywords : lagrange ; single screw extruder ; mixing index ; finite time Lyapunov exponent ; chaotic mixing
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