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Simulation Analysis of Extrusion Swelling in As-spun Filament of the PE-UHMW /PE-HD
Blends Melt Extrusion Process
Fu Li, Xue Ping, Liu Lichao, Jia Mingyin
(Mechanical and Electrical Engineering College, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract : Taking the melt spinning process as the research object, the PTT constitutive model was used to simulate the pro-
cess of extrusion of the as-spun filament by high-density polyethylene (PE-HD) modified ultra high molecular weight polyethylene
(PE-UHMW) blend by finite element analysis. The effects of temperature-and the speed of melt pump on the velocity field and shear
rate field distribution of the extrusion process were compared and analyzed, and the factors affecting the extrusion swell of the as-
spun filament were explored. The studies show that as the temperature of extrusion die increases, the extrusion swell of the as-spun
filaments is significantly reduced, and-theextrusion swell ratio is reduced from 1.318 at 280 °C to 1.264 at 310°C . However, as the
speed of the melt pump increases, the extrusion swell of the as-spun filaments is significantly increased, and the extrusion swell is
increased from 1.258 at 1 r/minto 1.318 at5 r/min.

Keywords : ultra high molecular weight polyethylene fibers ; blending modification ; melt spinning ; extrusion swelling ; nu-
merical simulation
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