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Development and Design of Variable Lamination Manufacturing (VLM) Process by Using
Expandable Polystyrene Foam

D. G. Ahn(Graduate School. KAIST), S. H. Lee(Graduate School. KAIST), D. Y. Yang(KAIST),
B. S. Shin(KIMM), S. G. Park(Menix Engineering Corp), Y. I. Lee(Hera System Corp)

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 and design a new RP process, Variable Lamination Manufacturing using
expandable polystyrene foam sheet as part material (VLM-S), which can make up for the disadvantage of existing techniques,
and to develop an apparatus to implement the process. In order to examine the possibility of practical utilization of the

proposed VLM-S process for prototyping of a general three-dimensional shape, an auto-shift lever knob and a pyramid shape
were fabricated.
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Fig. 2 Schematic Diagram of the Cutting Process by
using Linear Hotwire System
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Fig. 3 Microstructure of the EPS Foam Sheet
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Table 1 Mechanical Properties of the EPS Foam Sheet
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Fig. 4 VLM-S Apparatus
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Fig. 5 Strip Storing and Feeding System
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