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Research on 3D Printing TPU /PCL Composite Material with Shape Memory Effect
Zeng Jiao, Wang Yan, He Juntao, Zheng Yinsong, Tao Yongxiang
(School of Materials Sience and Engineering, Wuhan Institute of Technology, Wuhan 430073, China)

Abstract : Polycaprolactone (PCL) and thermoplastic polyurethane elastomer (TPU) were melt blended to prepare TPU /PCL
composites with shape memory effect.” The influence of PCL content on the mechanical properties and shape memory properties of
TPU /PCL composites was studied.. The results show that the tensile strength and hardness of TPU / PCL composites increase with
the increase of PCL content. With the increase of PCL content, the shape fixation rate of the composite material increases, while the
shape recovery rate decreases slightly.. When the PCL content is 30 %, the shape fixation rate reach 67.36%, and the shape recovery
rate remained at 95.46%. TPU /PCL composite material was drawn into a wire with a diameter of (1.75 + 0.05) mm using a single-
screw extruder and subjected to fused deposition (FDM)3D printing to study the effects of different printing speeds on the mechani-
cal properties and shape memory effects of the molded samples influences. It was found that the mechanical properties of the mate-
rial decreased with the increase of printing speed, but the printing speed had no obvious influence on the shape memory effect of the
material, and the shape recovery rate of the printed samples was higher than that of the injection molded samples.

Keywords : thermoplastic polyurethane elastomer ; polycaprolactone ; fused deposition molding ; shape memory effect ; me-

chanical property ; composite
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