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Chaotic Mixing Characteristics of New Eccentric Kneading Disc Element
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(1. School of Mechanical Engineering, Liaoning Shihua University, Fushun® 113001, China ;
2. The Eighth Construction Company of CNPCy Ltd., Fushun 113006, China)

Abstract : The eccentric-disc kneading ‘elements was-introduced into the twin-screw extruder, the pressure field, velocity
vector field, shear rate field and mixing index field were analyzed by ANSYS finite element software. At the same time, the
logarithmic of stretch, maximum shear rate, residence time, distribution index and separation scale were compared under different
stagger angles and eccentricities. The results show that the axial pressure gradient of the eccentric-disc kneading elements is larger,
and the fluidity between the screw arris peaks of the two rotors is better. The axial clearance and the top clearance of thescrew arris
provide a good shear capability for eccentric-disc kneading elements. Eccentric stirring provides strong stretching effect, enhances
its stretching and folding effect, and thus makes it has better chaotic mixing ability. By comparing different geometric parameters,
it is found that the eccentric-disc kneading elements with staggered angle of 60° and eccentricity of 5 mm has better dispersion and
distribution mixing performance. The visualization of particles and the analysis of mixing characteristic curves provide theoretical
basis for further understanding of eccentric agitation.

Keywords : eccentric-disc kneading element ; twin screw extruder ; chaotic mixing ; the numerical simulation
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