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Influencing Factors of Interface Offset and Die Swell in Three-Layer Co-extrusion
Zhang Guangdong, Wang Linfeng, Song Shuquan
(School of Mechanical Engineering, Yancheng Institute of Technology, Yancheng 224051, China)

Abstract : The co-extrusion forming method is extensively employed in polymer processing, such as primarily for shaping
composite sheets, pipes, films, and specialized profiles. The precision and uniformity of layer thickness in co-extruded products are
crucial for composite material performance, the main influencing factors include composite interface offset and extrusion swell. This
study focuses on the finite element analysis of isothermal three-layer co-extrusion using Polyflow software. In this simulation, the
material of inner layer is polyethylene (PE), and the material of outer layer is thermoplastic polyurethane elastomer (TPU). Several
factors affecting the coextrusion process were analyzed, including the inlet volume flow rate of the inner and outer layers (Q,), zero-
shear viscosity ratio of the melt in these layers (7,), and the compression angle of the flow channel. The results show that, the co-
extrusion interface of the molding section and the free jet section moves to the outer side of the co-extruded product with the
increase of Q, in the three-layer co-extrusion molding, and the extrusion swell of the free jet section also increases. Optimal layer
thickness uniformity is achieved when the Q. is 1. Moreover, an increase in the 7, between the inner and outer melts leads to a reduc-
tion in interface offset and die swell. The flow channel compression angle minimally influences the interface deflection and die swell
in the free jet section. However, due to the compression angle, the length of the die land in the three-layer co-extrusion die should be
increased compared to single material extrusion. This adjustment ensures the bonding strength of the composite interface.

Keywords : co-extrusion ; numerical simulation ; interface offset ; die swell ; compression angular
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