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Poly Lactic Acid implants are a good candidate for bone tissue engineering due to their
favorable biodegradability and mechanical properties. In this study, after studying the
structural and thermal properties of polymer by Fourier transform infrared spectroscopy
(FTIR), differential calorimetery analysis (DSC), thermal gravimetery analysis (TG) and
X-ray diffraction (XRD) tests, to determine the appropriate temperature range of 3D
printing, rigid polylactic acid (PLA) implants were prepared by Fused Deposition
Modeling FDM at three different temperatures of 200, 210 and 220 °C as standard tensile
test specimens. The results of the tensile test showed that in this range, as the print
temperature increased, the samples had higher strength and higher fracture stress. Also to
further investigate the effect of the FDM temperature, scanning electron microscopy
(SEM) images were taken from the surface of the printed samples. Microscopic images
show that as the print temperature increases, the melt spray and diffusion are more severe
and the sample surface is rough. The results show that 210 °C is the optimum temperature
for PLA printing.
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