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ARTICLE INFO ABSTRACT

This technical note investigates the effect of annealing treatment on the crushing resistance of
3D-printed polylactic acid (PLA) tubes fabricated via fused deposition modeling (FDM) under
quasi-static axial compressive loading. Given the critical industrial applications of such
components in the medical and automotive sectors, enhancing crushing resistance remains a
key challenge. While prior studies have primarily focused on optimizing printing parameters,
this technical note systematically addresses the underexplored role of post-processing
annealing. The energy absorption performance was evaluated using various indices, including
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Fig. 1. a) Image of the used 3D printer, b) Schematic of the Fused Deposition Modeling (FDM) process [15], ¢) Sample dimensions, d) 3D model, e) Square
infill pattern and 50% infill density, f) Printed samples, g) Image of the sample in the quasi-static compression test fixture
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Table 1. Constant parameters [1]

Constant Parameters Values
Nozzle Diameter (mm) 0.4
Layer Height (mm) 0.2
Filament Diameter (mm) 1.75
Extrusion Width (mm) 0.45
Nozzle Temperature () 210
Bed Temperature () 53
First Layer Height (mm) 0.2
Wall Thickness (mm 1.2
Infill Percentage (%) 50
Top and Bottom Layer Number 2
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Fig. 2. a) Force-displacement diagram for samples before and after heat
treatment, b) Deformation of samples after the compression test
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Fig. 3. a) Peak force and average crushing force values for unannealed
and annealed samples, b) Total absorbed energy for unannealed and

annealed samples, ¢) Specific absorbed energy for unannealed and
annealed samples.
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Fig. 4. Differential Scanning Calorimetry (DSC) plot for unannealed and annealed samples along with the calculation of their crystallinity percentage
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