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ABSTRACT

Rapid Prototyping (RP) techniques have their unique characteristics according to the working principles: stair-stepped
surface of parts due to layer-by-layer stacking, low build speed caused by line-by-line solidification to build one layer, and
additional post processing to improve surface roughness, so it is required very high cost to introduce and to maintain RP
apparatus. The objective of this study is to develop software for automatic generation of unit shape part (USP) for a new RP
process, Variable Lamination Manufacturing using linear hotwire cutting technique and expandable polystyrene foam sheet
as part material (VLM-S). In order to examine the applicability of the developed software to VLM-S, USP’s of general three-
dimensional shapes, such as an auto-shift lever knob and a pyramid shape were generated.
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Fig. 1 Flowchart of the VLM-S’s CAD software
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solid

facetormal Ni_x Nly Nl_z
outerloop
vertex vix vly vlz
venex V2 x v2_y v2.z
vertex V3 x vly viz
endloop
endfacet

facet nommal

va(nd) va(nd)

<T1 o cig description>
e
@ A9
R

N1 ={vl-v2x(v3v2)
(default)

endfacet
facet normal

endfacet
ol

Fig. 2 SIL file format
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(a) Right-hand rule
Fig. 3 Two requirements for STL files
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solid filename total_2ll o} ©}_numbers
SIZE xMin xMax yMin yMax zMin zMax

layer N total 5 X _numbers z-coordinate

FX N total_point_numbers
Ixy
Nxy
end XL
end layer
endsolid

Fig. 4 SLC file format
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Fig. 6 Generation of Mid-Contour
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Solid usp_filename
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xy RxRyvVlI
endusp
endlayer
endsolid
Fig. 7 USP file format
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nit Shape Part Generation  (f) Fabricated Part
Fig.9 Pyramid Shape
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(f) Fabricated Pyramid
Fig.10 Auto-Shift Lever Knob

(e) Unit Shape Part Generation
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