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Along with the recent spread of 3D printing technology, researchers have developed various materials and equipment, now
widely disseminated among individuals and industries. However, most of the current metal 3D printers generate the cutting
paths using cutting software only, which doesn’t consider heat input of the plasma or laser. In the wire arc additive
manufacturing (WAAM) system, a projection algorithm is created through the CATIA application programming interface.
Different from the existing cutting algorithm, this algorithm converts a two-dimensional (2D) image into a three-dimensional
(3D) structure by orthogonal projection and a voxel algorithm that expresses a 3D finite volume element. To fix the (x, y)
coordinates and the z (Height) coordinate to be on the 2D plane, the projection algorithm models the 3D geometry
orthogonal to the 2D plane. The bead modeling data and the step-over values generating the laminate shape were
determined. The core of the voxel algorithm that models the free-shape lamination obtains the point location of the wire
arc, considering the bead size and the distance between the layer spacing and the voxel center point (According to the
processing conditions). Finally, the correct projection and voxel algorithms are selected using a lamination path-acquisition
strategy.
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1. ME
NOMENCLATURE
glojo] ofa AZF A|X(Wire Arc Additive Manufacturing,
WAAM) HHalojgt 7]29] ot 85 WS AT 3ol -8
She 45 3D mAlY J14S Wl 34 Axje) 433} 2
Aololl & A5oh WAL ol g3te] ol Bejzulg WA
7‘°§‘H w5E 59 ol S35°l AobA 3 F5 AlF
S ARFEF 4= 9irk. Fh A2 ALst 3D T sl 7|2
application 9] AAF 7 2T v e o] AlEo] AF, 2z, 2% 1 &%

ol A8 3o, 53] ofelrjofo] FEE 917t AlAlE

AM = Additive manufacturing
DED = Directed energy deposition
WAAM = Wire arc additive manufacturing

O

[e]
API = Application programming interface -

CATIA = Computer aided three dimensional interactive
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Private Sub Command]1_Click()

FilePath = CATIA FileSelectionBox (“Select a CATPart file”,
“* CATPart”, CatFileSelectionModeOpen)

CATIA.Documents.Open (FilePath)

End Sub
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Private Sub CommandButton5_Click()

Dim part As part

Dim PartDoc As PartDocument *

Set PartDoc = CATIA.ActiveDocument

Set part = PartDoc.part

Set Paral = part.Parameters.Item (“StepOver_len”)

Paral.Value = TextBox5.Text
End Sub
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Table 1 Coordinate information exported to excel

3D model import

Point No. X Y Z Welding current (A)

PT 11 3 3 0 100

PT 12 3 97 0 100 / Enter process /
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PT 2 1 97 97 0 100

PT 2 2 97 3 0 100
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Fig. 12 Propeller blade edge with voxel algorithm
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Fig. 13 Inside of propeller filled with orthogonal projection
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