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Investigation into development of post-processing system to improve geometrical conformity
of VLM-ST parts for the detail shape
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ABSTRACT

Surface finishing is still indispensable for most rapid prototyping (RP) processes because of the inherent stair-stepped
surface and shrinkage of the parts. These problems can be minimized in the VLM-ST process, because it uses expandable
polystyrene foam sheets, each of which has a thickness of 3.9 mm and a linear-interpolated side slope. The use of thick layers
however, limits the process capability of constructing fine details. This study focuses on the design of post-processing tool for
fine details of VLM-ST parts and investigation of thermal characteristics during EPS foam cutting using the post-processing
tool. To calculate the heat flux from the tool into the foam sheet, the tool was modeled as a heat source of radiation for finite
element analysis. Results of the analysis agreed well with those of the experiment.
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Fig. 1 Schematic of the proposed post-processing
system
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Fig. 2 Post-processing tool with the curved hotwire
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Fig. 3 Surface defects induced by the remaining
melted material
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Fig. 4 Designed post-processing tool
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Fig. 5 Principle of the proposed post-processing
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Fig. 10 Specimen and path of the post-processing tool
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Fig. 13 Comparison results of analysis with those of

experiment

- 277 -



Table. 1 Analysis of error

Result of . Result of ) ;
! Error Error
analysis | experiment
; (mm} (%)
(mm) (mm)
Y direction ~ 0.897 ' 0871 - 0.026 2.8
| Z direction 0.220 0.279 0.059 21.15
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