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Micro-extrusion Molding of Ultrasonic-assisted Polypropylene Five-lumen Catheter

Fu Zhihong, Wan Yue , Zhang'Lei, Zang Gongzheng
(College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract : A viscoelastic extrusion model of medical polypropylene (PP) was established, and Polyflow simulation software
was used to simulate the gas-assisted extrusion process of ultrasonic-assisted PP five-lumen catheter (the outer diameter is 3.3 mm)
by using each lumen diameter and outer diameter of the catheter as the evaluation standards. The effects of ultrasonic power, extruder
head temperature and extrusion rate on the dimensions of the various parts of the extruded product under equal injection pressure and
equal traction rates were studied. The simulation results for the influence of extruder head temperature on the product size under dif-
ferent ultrasonic powers were confirmed through practical extrusion experiment. Simulation and experimental results show that, for
PP five-lumen catheter products, there is a maximum of each part size with the increase of the head temperature under the different
ultrasonic powers, and the maximum and the corresponding head temperature all decrease with the increase of ultrasonic power. The
simulation results show that with the increase of extrusion rate under different ultrasonic powers, the size of each part of the product
increases, and the higher the ultrasonic power, the smaller the size of the product.

Keywords : polypropylene ; five-lumen catheter ; micro-extrusion molding ; simulation ; size ; ultrasonic
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