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Finite Element Simulation and Experimental Verification of

Conveying Screw for Powder Feed 3D Printer
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Abstract;In order to analyze the influence of the configuration of the power feed 3D conveyer screw on the surface

quality of printed products, 3D software SolidWorks was used to draw 3 kinds of conveying screws with depth of 1. 8,

1.8 ~3.7 and 3.7 mm respectively. Modal analysis and harmonic response analysis of 3 kinds of screws were carried out

by the finite element analysis software ANSYS. The natural frequencies of 3 kinds of screws and the response frequencies

on the coordinate axis were obtained. Comparative studies show that the mechanical properties of the screw with the

depth of 1.8 ~3.7 mm were better. Finally, the surface quality of the experimentally printed products is compared with

each other to verify the accuracy of the finite element analysis, which provides a new method for the optimization design

of the screw configuration.

Keywords : powder feed 3D printer; conveying screw ; FEA (finite element analysis) ;harmonic response analysis
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Figure 1  Solid 3D printer head
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Figure 2 Schematic diagram of head of 3D printer
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Figure 6 Mesh division of spiral

groove depth 3.7 mm screw
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Figure 7 Mesh division of spiral groove

depth 1.8 ~3.7 mm tapered screw
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Figure 8 Mesh division of spiral groove

depth 1.8 mm screw
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Figure 9  Vibration shape of screw with

3.7 mm spiral groove depth
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Vibration shape of screw with

1.8 mm spiral groove depth
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Table 1  Natural frequencies of different orders of different screws
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Figure 12 X-axis frequency response of

screw with 3.7 mm spiral groove depth
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Figure 13 Y-axis frequency response of

screw with 3.7 mm spiral groove depth
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screw with 3.7 mm spiral groove depth
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Figure 16  Y-axis frequency response of screw with

1.8 ~3.7 mm spiral groove depth
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Figure 18 X-axis frequency response of
1.8 mm spiral groove depth
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Figure 19  Y-axis frequency response of

screw with 1.8 mm spiral groove depth
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