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Numerical Study on the Mixing Performance of Different S Screw Elements of Counter-rotating
Twin Screw Extruder
Liu Xianghe', Peng Tao’, Ma Yongshou’
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Abstract : The flow of high density polyethylene(PE-HD) / carbon black in channel of screw element of counter-rotating
twin screw extruder was simulated by using the Polyflow software. A three dimensional isothermal flow field of melt in channel of
different kinds of S-element was calculated. The logarithm stretching, segregation scale and resident time of particles in channel of
different kinds of S-element was analyzed. The effect of screw meshing method and assembling method on mixing performance were
studied. The mixing performance was compared with particle tracking analysis(PTA). The results show that the meshing method
effects on the conveying capacity, shearing ability and distribution mixing of screw. The conveying capacity of non-intermeshing
element was 1.14 times as much as part-intermeshing element, the residence time of non-intermeshing element is 2.5 times as much
as part-intermeshing element, but the shearing ability of non-intermeshing element is only 0.86 times as much as part-intermeshing
element. The assembling method effects on the stretching ability, distribution and dispersive mixing of screw. The conveying
capacity of matched elements is 1.11 times as much as staggered elements, the residence time of matched elements is 1.2 times as
much as staggered elements, but the stretching ability of matched elements is weaker than staggered elements. The dispersive mixing
performance of part-intermeshing element is the best in all the three S-screw elements.
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