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1 0.15 0. 40 0 30.713 33 0.25 0. 40 0 34,044
2 0.15 0.40 30 12. 300 34 0.25 0. 40 30 25.100
3 0.15 0. 40 60 7.725 35 0.25 0. 40 60 14. 883
4 0.15 0. 40 90 7.150 36 0.25 0. 40 90 9. 630
5 0.15 0. 45 0 33.250 37 0.25 0. 45 0 30. 683
6 0.15 0. 45 30 29. 225 38 0.25 0. 45 30 29.717
7 0.15 0. 45 60 11.733 39 0.25 0. 45 60 26. 050
8 0.15 0. 45 90 10. 450 40 0.25 0. 45 90 20. 825
9 0.15 0. 50 0 32.042 41 0.25 0. 50 0 32.292
10 0.15 0. 50 30 22,288 42 0.25 0. 50 30 25.942
11 0.15 0. 50 60 10.133 43 0.25 0.50 60 20.192
12 0.15 0.50 90 10. 175 44 0.25 0.50 90 12. 642
13 0.15 0.55 0 35.200 45 0.25 0.55 0 33. 000
14 0.15 0.55 30 30.133 46 0.25 0.55 30 28.717
15 0.15 0.55 60 11.192 47 0.25 0.55 60 23,383
16 0.15 0.55 90 10. 733 48 0.25 0.55 90 12. 117
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18 0. 20 0. 40 30 16.933 50 0. 30 0. 40 30 29. 450
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21 0. 20 0. 45 0 34,483 53 0. 30 0. 45 0 28.742
22 0. 20 0. 45 30 30.375 54 0. 30 0. 45 30 21.200
23 0. 20 0. 45 60 14.263 55 0. 30 0. 45 60 19. 500
24 0. 20 0. 45 90 11.033 56 0. 30 0. 45 90 18. 142
25 0. 20 0. 50 0 34.567 57 0. 30 0. 50 0 34.625
26 0. 20 0. 50 30 27.017 58 0. 30 0.50 30 33.175
27 0. 20 0.50 60 12.558 59 0. 30 0.50 60 22.908
28 0. 20 0. 50 90 11. 025 60 0. 30 0. 50 90 15. 067
29 0. 20 0.55 0 31.492 61 0. 30 0.55 0 32.917
30 0. 20 0.55 30 26.917 62 0. 30 0.55 30 25.783
31 0. 20 0.55 60 12.500 63 0. 30 0.55 60 19. 100
32 0. 20 0.55 90 10. 975 64 0. 30 0.55 90 14. 075
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1 0. 150 0. 40 0 49. 855 11 0. 225 0. 40 45 43.358
2 0. 300 0. 40 0 51.226 12 0.225 0.55 45 53. 688
3 0. 150 0.55 0 54. 044 13 0.225 0. 48 0 56. 152
4 0. 300 0.55 0 54. 889 14 0.225 0. 48 90 40. 320
5 0. 150 0. 40 90 13.338 15 0.225 0. 48 45 41. 983
6 0. 300 0. 40 90 31.718 16 0. 225 0. 48 45 40. 490
7 0. 150 0.55 90 11.629 17 0. 225 0. 48 45 47.806
8 0. 300 0.55 90 41.035 18 0. 225 0. 48 45 44.330
9 0. 150 0. 48 45 39. 698 19 0. 225 0. 48 45 46. 068

10 0. 300 0. 48 45 47.403 20 0. 225 0. 48 45 48. 405
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Numerical Analysis of Mechanical Property of Fused Deposition Modeling Parts
Ji Shiliang. Guo Shuqi

(Department of Engineering Mechanics, Shijiazhuang Tiedao University, Shijiazhuang, 050043, China)

Abstract:3D printing technology is a general term of a series of rapid prototyping technologies. It is
a technology based on digital model files, which can produce objects by printing layer by layer. FDM
process is the most widely used process in 3D printing technology at present. The mechanical strength of
the forming parts mainly depends on the setting of printing parameters. This study studies the complex
relationship between mechanical properties of ABS-material-parts printed by FDM process and printing
parameters (including thickness of printing layers, width of deposited fibers, and angle of laying fi-
bers). The quantitative relationship between mechanical strength and printing parameters of FDM prod-
ucts is determined by design of experiment (DOE), which provides theoretical support for direct manu-
facturing of functional products using 3D printing technology.
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