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Effect of feature size on gas-assisted extrusion process of plastics double-lumen catheter
LIN Shunping',JI Haibo'*, LIU Qiang'*, SHAN Yijie' ,DENG Xiaozhen'?, XIAO Bing'*, XIA Fei’
(1. School of Mechanical Engineering, Jiangxi University of Water Resources and Electric Power,Nanchang 330099, China;
2. Jianxi Provincial Key Laboratory of Precision Drive and Equipment, Jiangxi University of Water Resources and Electric Power,Nanchang 330099,
China; 3. School of Electrical Engineering, Jiangxi University of Water Resources and Electric Power,Nanchang 330099, China)
Abstract : The double-lumen catheter is a hollow catheter with two independent channels that can transport two different
substances simultaneously. It has high manufacturing costs, complex production processes, low efficiency, and the traditional extru-
sion process is difficult to ensure the size and shape accuracy of the double-lumen catheter. To investigate the impact of the structural
size changes (the feature size) caused by variations in cavity diameter on the ellipticity and extrusion swelling of the plastics double-
lumen catheter in the gas-assisted extrusion process, a three-dimensional viscoelastic extrusion flow model of the double-lumen cath-
eter was established using finite element method, and stable numerical solution was achieved. The velocity field, pressure field,
shear rate, and first normal stress distribution of the plastics melt were analyzed in the traditional and gas-assisted extrusion process-
es. The research results show that in the traditional extrusion process, the feature size has a significant impact on the ellipticity of the
double-lumen catheter cavity and outer contour, but has little effect on the catheter extrusion swelling rate. When the catheter cavity
diameter d increases from 0.20 mm to 0.80 mm, the ellipticity of the outer contour decreases from 9.40% to 0.50%, the ellipticity of
the cavity increases from 5.50% to 68.30%,and the catheter extrusion swelling rate remains between 30.60% and 32.29%. In the gas-
assisted extrusion process, the feature size has no significant effect on the ellipticity of the double-lumen catheter cavity and outer
contour, as well as the extrusion swelling rate, which always approaches zero. It indicates that the gas-assisted technology can effec-
tively improve the shape and dimensional accuracy of the plastics double-lumen catheters and enhance product quality.

Keywords : feature size; plastics double-lumen catheter ; gas-assisted extrusion ; ellipticity ; finite element method
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