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PULSE EFFECT OF INTERFACE STRETCH IN SINGLE SCREW EXTRUSION
Xu Baipingl’z, Wang ]Vleiguil , Liu Yuejun 3, Qu Jinping2
(1.Chemical Engineering Deparment of Guangdong Industry Technology Colloge, Guangzhou 510300, China;
2. The Key Laboratory of Polymer Processing Engincering, Ministry of Education, South China University of Technology, Guangzhou 510640, China;
3. Key Laboratory of New Material and Technology for Package, Zhuzhou Institute of Technology, Zhuzhou 412008, China)

ABSTRACT The dimensionless control equations of three dimensional flow in single screw extruder is developed in terms of ve—
locity and vertorcity, and then a new method for solving the Non-newtionian flow based on the finite volume method is presented. A
staggered grid arrangement is used in which the dependent variables are located at different mesh points in the computational domain.
The simulation concerns the incompressible fluid obeying power law properties and the application of finite volume method to the geo—
metrical configuration of channel with aspect ratio equal up to 13. The deformation of the tracer is numerically integrated by the fourth
order Runge—Kutta scheme. The evolutions of tracers are captured when time is forward. The interface stretchs of the tracers from differ—
ent initial positions with different orientations reveal that growth of interfaces fall on the whole onto the linear relations accompanied by
periodic pulse effect. The closer the tracer approachs the channel walls, the more obvious the pulse effect is. The positive pulse with
the same amplitude appears when the tracer orientation is along the direction of the channel width, which has the same periods as that
the tracer move forward one pitch. On the contrary, the pulse amplitude become larger and larger with time when the orientation is a—
long the direction of the channel height. The result shows that non-steady effect occurs in the mixing process during the course of the
steady extrusion.

KEYWORDS single screw, extrusion, interfaces stretch, pulse effect, periodicity





