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Mechanical Properties of 3D Printed Parts with Thermal Annealing
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Abstract

This research aims to study the mechanical properties of the Fused Deposition Modeling (FDM) 3D printing by
thermal annealing method, and to provide a recommendation for the selection of suitable industrial 3D printing
thermal conditions by the multi-level factorial experiments. In this research, the parameters in the study were
annealing temperature, annealing hold time, and type of heating. The annealing temperature was set in the
range of 60 to 70 °C, the annealing hold time was 30 to 50 minutes, and the type of heating was during annealing
and post annealing. In this investigation, polylactic acid was used to print the specimens with the FDM 3D
printer with a heat annealing machine. As for the results, the tensile strength was measured with a universal
testing machine using Minitab software for statistical analysis and processing. From the experiments, it was

found that the most suitable 3D printing thermal conditions were the annealing temperature of 60°C, the

annealing hold time of 30 minutes, and during annealing. The ultimate tensile strength was 52.41 MPa.
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StdOrder A B C Tensile Strength (MPa)
1 60 | 30 | s¥nIa 51.95
2 60 | 30 na 52.01
3 60 | 40 | sIMIa 49.68
4 60 | 40 na 49.63
5 60 | 50 | szwing 49.37

6 60 | 50 ViGN 49.72
7 65 | 30 | szwing 50.01
8 65 | 30 & 49.16
9 65 | 40 | szwing 46.14
10 65 | 40 7 48.83
11 65 | 50 | szwing 48.22
12 65 | 50 VG 49.59
13 70 | 30 | szwing 47.63
14 70 | 30 VG 52.34
15 70 | 40 | sEwang 48.76
16 70 | 40 na 49.79
17 70 | 50 | szwing 45.86
18 70 | 50 na 48.15
19 60 | 30 | s¥nIa 52.41
20 60 | 30 na 51.01
21 60 | 40 | sIMIN 49.15
22 60 | 40 na 50.65
23 60 | 50 | s¥nIna 50.06
24 60 | 50 na 49.08
25 65 | 30 | szwing 50.32
26 65 | 30 ViGN 51.98
27 65 | 40 | szwing 48.47
28 65 | 40 & 49.65
29 65 | 50 | szwing 48.86
30 65 | 50 ViGN 49.74
31 70 | 30 | szwing 48.79
32 70 | 30 VG 51.17
33 70 | 40 | szwing 47.87
34 70 | 40 ViGN 50.91
35 70 | 50 | szwing 45.95
36 70 | 50 na 47.40
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