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ABSTRACT

In all Rapid Prototyping (RP) processes, a CAD solid model is sliced into thin layers of uniform, but not necessarily
constant, thickness in the building direction. Each cross-sectional layer is successively deposited and, at the same time,
bonded onto the previous layer; the stacked layers form a physical part of the model. The objective of this study is to develop
a method for calculating the rotational angle (6,, 8,) of the linear hotwire cutting system in the three-dimensional space for
the Variable Lamination Manufacturing process using expandable polystyrene foam sheet (VLM-S). In order to examine the
applicability of the developed method to VM-S, various three-dimensional shapes, such as a screw, an extruded cross, and a

figure of Sonokong, were made using the data obtained from the method.

Key Words : Rapid Prototyping(3 4r % 8), Variable Lamination Manufacturing(7}'¥ % #& 2 38), linear hotwire
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(a) VLM-SP

(b) VLM-ST
Fig. 1 VLM-S apparatus
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Fig. 2 Flowchart of the VLM-S CAD system
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Fig. 3 Linear hotwire cutting system
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Fig. 4 Definition of Rotational angle
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Fig. 6 Fabricated part

6. A&

VLM-§ 34X E FAE 579 A8E 8
gt AR DFAHH FA Fd AArE
FouA AP dAE AAs HALEE F
o A7 g ol B =EdAE e #
& A7t FHHAT

A, @A AL Fo AT VIMS THE A%
3 2 FRAAMe HFEAD g F
3 AN E oF3 Fo] =&

8, =s?n:112(NyUz -N.U,) ©)

6, =sin" (N, U, -—NzUx)/cosﬁy)}

4, o] BANE 2 TFEsY MY
Y 9Re b7 23 % ¥4 FBoERY E
He AAZE #@4, 323 ofF ARk 3 A4 §
4 &3 2y digtod slHze ,, o ) A
BERX nE ¥ A B2 volHE 44
Aot

AR, VLM-S ZAE oj&std ztzte] Rdg
AAZ 5 A ol A glo] At A
dd dFEHEGIe AAzZtg ANse duby
A wAN S Bt d S dEsAch

[*3

#7]

= RYIEH FAFANYA F2HS
AE WG A e shd g2
bR A 2% 34 % 58 7% )

40 A7 Ane) QRoln, oo BAZ A
=3y

iia}

nEH

1. Paul F. Jacobs, Stereolithography and other RP&M
Technologies from Rapid Prototyping to Rapid
Tooling, ASME Press, 1996.

2 AHE, 4% 29 N29 3 Y A%
A, 4k, 1998.

BHG A2YPL ol 4T UEH A2 FFY 7
MHE ALxd $4 Y A7 B3 FU A
% Al 2001-0040212 &, 2001.

4. <MET, olBE, GFE 9 3 J wE EHex
Ed 5 ol 88 7t 15 A% =29 34 2
FA AL FFALITEEA, A 189, Al 8%
pp. 54-63, 2001.

5. oldT, Heg, tE, YEE, HFH, UHE
HE S 293 NEE A% DHFEdxH
s Ad ATEY] AE R HE o) §
AAzara ], A 18 ¥, Al 8 &, pp. 64-70, 2001.

- 886 -



