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Advanced processing technology of polymer materials helps material
innovation and development

QU Jinping, WU Ting

National Engineering Research Center of Novel Equipment for Polymer Processing, Key Laboratory of Polymer Processing
Engineering, Ministry of Education, Guangdong Provincial Key Laboratory of Technique and Equipment for Macromolecular

Advanced Manufacturing, South China University of Technology, Guangzhou 510640, China

Abstract To meet the R/D needs of polymer indusiry and industrialization of new polymer materials, an elongation rheology—
based polymer deformation processing method for polymer material processing and molding is presented, which realizes the
transformation of the principle and method of polymer material processing and molding from ‘shear deformation’ to 'elongational
deformation’. The structural principle and technical characteristics of the eccentric rotor plasticized transport device controlled
by volume elongational rheology are elaborated, and the application advantages of this technology in self-reinforcement of
general material processing and efficient processing of special materials are discussed. It is shown that the eccentric rotor
plasticization transportation technology has obvious advantages such as good compatibilizing effect, excellent mixing and
dispersion effect, less fiber breakage and fracture in multi—component plastic blending compatibilization modification, organic—
inorganic hybrid function modification and thermoplastic fiber reinforced modification, etc. as compared to traditional screw
plasticization transportation technology. In addition, the volumetric compression and release effect of the eccentric rotor
plasticizing and transporting device can strengthen the mass and heat transfer effect of melting and plasticizing process, greatly
shorten the material thermomechanical process, and realize high—speed molding processing of extreme rheological behavior
material.

Keywords volume elongational rheology; eccentric rotor; general materials; extreme rheological materials
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