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Effects of Screw Arris Trapezoid Base Angle and Radius of Groove on Flow Field of Reactive Extruder
Zhang Peng, Li Yanzhou, Zhang Shuai, Wu Fei, Yang Fan, Chen Zhanchun
(School of Machinary Engineering, Taiyuan University of Technology, Taiyuan = 030024, China)

Abstract : Based on the Polyflow software and under isothermal condition, when the screw arris section is trapezoidal shape,
through four aspects of maximum shear rate, maximum shear stress, maximum mixing index and particle cumulative residence time,
the effects of two variables : trapezoid base angle of screw arris section and radius of groove in the screw arris on the flow field of
polyethylene in single screw reactive extruder were studied. The results show that when the trapezoid base angle is 60°, the maxi-
mum shear rate, maximum shear stress and maximum mixing index provided by the screw are better than those of 30° and 45°, the
cumulative residence time is in the middle. When the trapezoid screw arris with 60° base angle is slotted with semicircle groove on
radius of 1.5 mm, the maximum shear rate, maximum shear stress and maximum mixing index are better than those of the groove on
radius of 0 mm and 2 mm, the cumulative residence time is relative shortest . Therefore, when the trapezoid base angle of screw ar-

ris section is 60° and the radius of groove in the screw arris is 1.5 mm, the materials can gain the best shear effects and has the short-

est residence time in runner, which saves time for the massive production and processing.

Keywords : reactive extruder ; single screw ; screw arris ; base angle ; groove ; shear rate ; shear stress ; mixing index ; resi-
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