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Investigation of Thermal Characteristics and Skeleton Size Effects to improve
Dimensional Accuracy of Variable Lamination Manufacturing by using EPS Foam

Dn. G. Ahn (Graduate School. KAIST), 8. H. Lee (Graduate School. KAIST), D. Y. Yang (KAIST),
ABSTRACT

Ramd Protolyping (RP) lechmiques have unique characleristics according to their working principle: the stair-siepped
surface of a part due lo layer-by-layer stacking, low building speed, and additional post-processing to improve surlace
roughness A new RP process, Variable Lamination Manufaciuring by using expandable polysiyrenc loam (VLM-S) has
been developed 1o overcome the wnfavorable characteristics, The objective of this siudy is o investigaie the lhermal
characteristics and skeleton size effects as the hotwire cuts EPS foam sheet in order to improve dimensional accuracy of the
parts. which is produced by VLM-S. Empirical and analyical approaches are performed te find the relaiionship between
cutting speed and heat input, and the relationship between maximum available culting speed and heat input, In addition.
empirical approaches are carried out 1o find the relationshup between cutting ervor and skeleion size, and cutting deviation
and skelelon size. Based on hese results, the optimal hotwire cutting condition and available minimum skeleton size are
derived. The oulcomes of this study are rellecting in the enhancement of VM-S input data generation S/W.

Key Words : Rapud Prolotyping ( 3| £ 7 ), Variable Lamination Manulacturing (] @2 & ma3273).  Dhpandable
Polystyrene Foam (3 Z 2] 2~8lgl ). Cuttng Offsei(d 9k 9 A4}, Maximum Calling Speed( 2] o) 7 ¢t
£ ), Heat Transfer Analysis (g 7 23] A1), Cutting Error (@ €k & 2}, Cutting Deviation {7 4117 ])
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Fig.1 Organization of Test Apparatus
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(b} Transverse Direction
Fig.2 Detail of the Cutting Specimen
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Fig.3 Relationship between Heal Input and Maximum
Cutting Speed in Rolimg Direction
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Fig 11 Schematic of the culling path of a hotwire
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