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Preparation of PP/ ABS Composites by Introducing Perturbation-Ring Element into Dual-Speed
Co-rotating Non-Twin Screws Channels
Zhang Zhixuan', Tan Shouzai®, Yang Weibo', YuHuiwen", Du Yaoxue'?, Xu Baiping'’
(1. Faculty of Intelligent Manufacturing , Wuyi University, Jiangmen 529020, China ; 2. Advanced Research Center for Polymer Processing
Engineeringof Guangdong Province, Guangdong Industry Polytechnic, Guangzhou 510300, China)

Abstract : A new type of dual-speed perturbation-ring elements was self-developed to replace the traditional kneading ele-
ments, which were assembled into co-rotating dual-speed non-twin screw extruder with a speed ratio of 2 : 1. Polypropylene (PP)/
acrylonitrile-butadiene-styrene (ABS) composites were prepared by a traditional co-rotating twin screw extruder, a co-rotating dual-
speed non-twin screw extruder, and a co-rotating dual-speed non-twin screw extruder with perturbation-ring elements, respectively.
The morphologies and mechanical properties of PP/ ABS composites were characterized and analyzed. The dispersive phase droplets
prepared via dual-speed non-twin screw extruder exhibited the smallest diameters and best distributions. Compared with the tradi-
tional co-rotating non-twin screw extruder, the composites prepared via co-rotating dual-speed non-twin screw extruder exhibite bet-
ter mechanical properties: an increase of 9.21%-21.95% in tensile strength, 16.1%-19.48% in bending, and 40.56%-77.62% in impact
performance, respectively. In addition, the co-rotating dual-speed non-twin screw extruder with perturbation-ring elements resultes
in an increase of 6.93%-11.24% in the tensile strength and 8.53%-15.47% in bending strength when compared with the co-rotating
dual-speed non-twin screw extruder. The improves mechanical properties are resulted from the topology change in the upper and bot-
tom intermeshing regions and the elongation provided by the existence of elongation in the gaps between the barrel and perturbation-
rings.

Keywords : dual-speed ; co-rotating twin screws ; perturbation-ring ; mechanical property
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