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Offset of STL Model Generated from Multiple Surfaces

Su-Jin Kim" and Min-Yang Yang"

ABSTRACT

This paper introduces and illustrates the results of a new method for offsetting the triangular mesh generated from
multiple surfaces. The meshes generated from each surface are separated each other and normal directions are different.
The face normal vectors are flipped to upward and the lower faces covered by upper faces are deleted. The virtual
normal vectors are introduced and used to offset boundary. It was shown that new method is better than previous
methods in offsetting the triangular meshes generated from multiple surfaces. The introduced offset method was applied
for 3-axis tool path generation system and tested by NC machining.
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V; = vertex of triangular mesh
v; = multiple normal vector of a vertex
v; = virtual normal vector of boundary vertex
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Fig. 1(a) Offset of sold STL model

Fig. 1(b) Offset of STL mode! generated from multiple
surfaces
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Table 1 Compare boundary edge offset methods

Offset Number | Precision
Methods .
time(s) of faces (mm)
Cylinder 1.46 336,064 0.01
Z-map 2.39 233,716 0.1
Virtual normal 0.89 73,517 0.01
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Fig. 3(a) Offset boundaries by the virtual multiple normatl
vectors

Fig. 5(a) STL model generated from multiple surfaces

Fig. 3(b) Boundary edges of STL model(1,012) and
virtual multiple normal vectors

Fig. 5(b) Offset by solid STL model offset method
Fig. 3(c) Offset boundaries by the virtual normal vectors

Fig. 4(a) Tool path Fig. 5(c) Offset by proposed STL model offset method
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Fig. 6(a) STL model(90,997 faces) and normal vectors on
boundary edges

Fig. 6(b) Offset to CL surface and finishing tool path
generation(side step 0.4 mm)

Fig. 6(c) Virtual machining and real NC machining result
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