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Three Dimensional Layering Algorithm for 3-D Metal Printing Using S-axis
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Abstract: The purpose of three-dimensional (3-D) metal printing using 5-axis is to deposit metal powder by changing
the orientation of the deposited structure to be built for the overhang or undercut feature on part geometry. This requires
a complicated preprocess functionality of providing three dimensionally sliced layers to cover the required part
geometry. This study addresses the overhang/undercut problem in 3-D metal printing and discusses a possible solution
of providing 3-D layers to be built using the DMT® machine.
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Fig. 1 Direct 3D metal printing; (a) 3-axis (b) 5-axis
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Fig. 2 An example of 3-D layering for overhang/
undercut
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(a) A 3-D part with undercut feature

(b) 2-D slicing of the example part

Fig. 3 2-D slicing with undercut features
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Fig. 5 Calculation of radial gradient(CRG)
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Fig. 7 Partitioning of one layer into two zones
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Fig. 8 Partitioning of the part into two
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Fig. 10 Visualization of MPL procedure (a) Part I (b)
Part IT (c) Part IIT (d) Part IV (e) Part V
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