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Research on the thermal response properties of microscale 3D
printed PCL/PLA shape memory polymers
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Abstract: To study the thermal response shape memory properties and mechanical properties
of polycaprolactone (PCL)/polylactic acid (PLLA) blends, PCL/PLA blends with different
proportions were prepared by solution blending method. The materials were printed using an
electric field-driven microscale 3D printing device, and the effects of parameters such as
printing air pressure, voltage and printing speed on the printing linewidth during the printing
process were investigated. The mechanical properties and shape memory properties of the
blended materials with different PLLA contents were tested. The results show that with an
increase of PLA content, the yield strength and shape recovery rate of the material increase,
while the elongation at break and shape fixation rate decrease. At a PLA content of 50%,
the material exhibits optimal comprehensive performance, with a yield strength of 10.6
MPa, an elongation at break of 8. 6%, a shape fixation rate of 90.0% and a shape recovery
rate of 97.0%. Moreover, the blended material effectively reduces the shape transition tem-

perature to 55 °C. The case of printed bionic flower blooming under the influence of temper-
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ature proves that PCL/PLA material has good thermal response shape memory properties.
Key words: 3D printing; shape memory polymers; thermal response properties; mechanical

properties
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