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Preparation and Properties of Irradiated Cross-linked 3D Printed Shape Memory Polycaprolactone
Zhang Yongbo, Wang Yan
(Material Science and Engineering School, Wuhan Institute of Technology , Wuhan 430073, China)

Abstract : Thermosetting shape memory polymers (SMPs) have excellent shape memory properties, but thermosetting SMPs
cannot be directly used in 3D printing. In order to develop polycaprolactone (PCL) with shape memory effect and apply it to 3D
printing, the PCL with cross-linking agent trimethylidene propane triacrylate was prepared into ¥1.75 mm filament by melt blending
method, and the samples were printed by fused deposition molding. Then the samples were cross-linked by electron beam irradiation
to obtain shape memory effect. Through melt flow rate, gel content, mechanical properties and shape memory test, the effects of PCL
fluidity, printing process parameters and irradiation dose on the mechanical properties and shape memory properties of printed
samples were studied. The results show that the optimal printing temperature of PCL is 90-110 °C and the printing speed is 20 mm/s.
With the increase of irradiation dose, the tensile strength of PCL printed sample first increases and then decreases, and the maximum
tensile strength of PCL printed sample is 15.77 MPa at the dose of 60 kGy, which is 8.91% higher than that of uncrosslinked sample.
The gel content of the printed sample increases with the increasing of the irradiation dose, and the shape recovery rate also increases.
After 10 cycles of testing, the printed samples with the irradiation dose of 60 kGy maintain the shape fixation rate and shape recov-
ery rate above 99% and 97% , respectively, showing good shape memory performance and rapid response.

Keywords : fused deposition molding ; polycaprolactone ; electron beam irradiation ; shape memory polymers
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