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Development of Multi-functional Hotwire Cutting System using EPS-foam

Sang-Ho Lee’, Hyo-Chan Kim’, Dong-Yol Yang®, Seung-Kyo Park™" and Chan-Kuk Kim"

ABSTRACT

The objective of this paper is to develop a multi-functional hotwire cutting system (MHC) using EPS-foam block or
plate as the working material. Because the MHC apparatus employs a four-axis synchronized hotwire cutter with the
structure of two XY movable heads and a turntable, it allows the easy fabrication of various 3D shapes, such as (1) an
axisymmetric shape or a sweeping cross-sectioned pillar shape using the hot-strip in the form of sweeping surface and
EPS foam block on the turntable, (2) a polyhedral complex shape using the hotwire and EPS foam block on the turntable,
and (3) a ruled surface approximated freeform shape using the hotwire and EPS foam plate. In order to examine the
applicability of the developed MHC apparatus, an axisymmetric shape, a polyhedral shape and a large-sized freeform

shape were fabricated on the apparatus.
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Fig. 1 Schematic of multi-functional hotwire cutting
system
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Fig. 2 Multi-functional hotwire cutting apparatus
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Table 1 Specification of multi-functional hotwire cutting
system

EPS-foam block
EPS-foam sheet (1,200 x 900 x 20 mm)
4-axis synchronized hotwire cutter with
the structure of two XY movable heads

Material

Cutting system

Cutting speed 50 mm/sec (Maximum)
Control PC-NC

22 Exe &3

Hotwire supporting dlsk(Left)

Fig. 4 Hotwire cutting unit
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(a) Installed hot-strip

(c) Shape fabricated by turntable

Fig. 8 Axi-symmetric shape fabricated by MHC
apparatus : roof of Jefferson memorial
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ol HED FFE MR AWF : ¥3AUINYA And A4x
(4) 1 MHC dHlolgje] maty 4 dd7)
2 A9 o3 AU AFd] 3 A4
S Al

(b) Fabricated shape

Fig. 9 Polyhedral shape fabricated by MHC apparatus :
Pagoda shape
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Fig. 10 Freeform shape fabricated by MHC apparatus :
statue of general Yi Sun-Sin
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Fig. 11 Horizontal division of statue of general Yi Sun-
Sin considering build size and shape accuracy
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Table 2 Fabrication specifications of statue of general Yi AaEH

Sun-Sin
VLM400 (A3 size) MHC (A0 size)
No. of subparts 2 pieces 2 pieces
Layer thickness 8.4 mm 3.7 mm 5.8 mm 10.0 mm
No. of layers 19 layers | 47 layers | 97 layers | 42 layers
Material cost %19,000 128,200 291,000 | W168,000
Cutting speed 40 mm/sec 15 mm/sec
Net cutting time 77 min or 1.28 hr 580 min or 9.67 hr
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