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Generation of Unit Shape Layer on CAD/CAM System for VLM-ST

Lee, S. H.#, Ahn, D. G.**, Choi, H. $.**, Yang, D. Y.**, Moon, Y. B.*** and Chae, H, C****

ABSTRACT

Most Rapid Prototyping (RP) processes adopt a solid Computer Aided Design (CAD) model, which

will be sliced into thin layers of constant thickness in the building direction. Each cross-sectional layer
is successively deposited and, simultaneously, bonded onto the previous layer; and eventually the
stacked layers form a physical part of the model. A new RP process, the transfer-type Variable Lam-
ination Manufacturing process using expandable polystyrene foam sheet (VLM-ST), has been developed
to reduce building time and to improve the surface finish of parts with the thick layers and a sloping sur-
face. This paper describes the generation of Unit Shape Layer (USL), the cutting path data of the linear
hotwire cutter for the VLM-ST process. USL is a three-dimensional layer with a thickness of more than
1 mm and a side slope, and it is the basic unit of cutting and building in the VLM-ST process. USL
includes data such as layer thickness, positional coordinates, side angles of each layer, hotwire cutting
speed, the heat input to the hotwire, and reference shape, The procedure of generating USL is as follows:
(1) Generation of the mid-slice from the CAD model, (2) Conversion of the mid-slice into a simply con-
nected domain, (3) Generation to the reference shape for the mid-slice, (4) Calculation of the rotation
angle of the hotwire of the cutting system.

Key words : Rapid Prototyping (RP), Variable Lamination Manufacturing (VLM), Unit Shape Layer

(USL)

LM 2

1987 ©v]=2¢] 3D SystemsAtoll A NEF B2 HH
(SLAYE A Z<| CAD H|oleio) miz}t fate] F7384
4= (photopolymer)?l] #e|AFdE HRo2 A}
3t 3 24 A3 e g ANEE JF
TE 4 e AR NdEe] A0l o2 F A&z
% 714 Rapid Prototyping TechnologyrS A| &2 t}et
Azt AZ7| 7k @] 232 £ qle A 2 B3

+Z A2 4, sF2Er|ad 71AlT e
g2 78l 7| - 7] Al etz
e B gtn 7)A| A G TR
o2 A8, AR SR 7 AFFA 2T
S =EESY: 2002. 1. 14
- AR EY: 2002, 3. 11

148

Az el 714 Al AF A # g 5A F
4 ke Ay R7E EAE ¢ e AR
< o] AZE ARr)Hes Zhaawka Qi

HA) AABLeZ 20971A] ojde] HEHE2HIFA
El-o] 3202 sfgEen, A2 33 Mg
A% AFEo] 3] AP ek 53, A2 E
o] SR HAFL 7129 Uy AnEr) 33 =Y
H Q8L A £ g 28 2|7} o] AgEn
Qdon, drel 7L SLA 71¥, LOM 7|8 2 &7}
F 7ES 8§ =8 et ge) sigE 2 Qo

YukAQ) FH& YL 3xhY FAHL A =R

(1) Az E AEL 331 CAD Z4#E 0|83}
o) mulysly, 3D CAD EP& R Hrjdige s
2A¥8Fe STL Y = M $sic},

(2) STL B2 A& 57 24402 Lelo|Asld 2



VLM-ST £ CAD/CAM ANZ-RollA 9] 3akx A3 uby 2 %84 149

2+ R (slice) dlolE]E A=t}

(3) ©} efo] = Hlejel g AME-Ele] M 71A Wy
o2 7} Zojv} ghe T8 WEL OJAL XA R
H5E 7Fo2ZM CAD Hlojg|e} Zr2 Z49] 33194
ARYE etk

S HE52Y ANLSPEL o gFe F& FF3l
o 3xp91 e Aot o]2jdlk o) f2 sk =
Wz she 29 27171 2 iy AIREL Az
b A, AA 28 AT A7 Blge)] F33) F7)
A drt ol g EARE SES] A% FAL
T2 & 53 AA 2FPAME dF Soleje
F8 H% =837 (Thick Layered Manufacturing)(®®’
o B A7t LA T3 Fold, £AVE FAY
AN & Feelr)e SHY A Y] JAE A
A57] fJ8lA AAE Rodke] dele] 339 3
AzsE e Q77 HYFEE )

19953 Utah University o)< 7180 {802
HEA shapemaker 19} 373 & 2HAA shapemaker
I N2stdet. o) Al=¥ge Afstza sh= 3D
CAD 2929 ¥4 AR E STL #d9] Fel2 443t
o o9 At dst] 254 mm A= FAE
STOIAEIL 0]5S VIEoE Fido] dARE 9
E2E =9 A A2 volel & AAse &3 7}
T U F AF L sYshl 8ot 9 A2 o
ot E 4-d317] i Tl e F PduL
2E 7o FAEL 7R, & 4L o E YR
& FM 938y oE A7 of i) o]
23 2AE NFIY, FHoE AZFE ol N
3 999 HEL ZAEE 7 29U “ruled
surfaces™& B335 84, dA Frlle] E2E 3=
o] Aa=o] 7] Wl kel 3 H 3o i
S £x7F =22, sk T g4 Hoj W
ol e Aol FEFEHE FF EFY oA &
€ o) gR3A e &A1 g

1995% Queensland University$| Hopes-°] A3t
TruSurfs “True Surface System™2 2Jn|3h= Ze=
M HFHoZ 10 mm A=Y F2EH £S5 5=
A o7t 7He 3 e A (wateen) 0.2 S2}7E§ £, of
€ FAYE 539 {53 EANE Sdske 71Nl
ot TuSwfe | m* o)de] iF A2AF Azl o4
3171 $1siA 72 =Tl TruSurfollA] Aehe e 2) 3
Ze A= e T HAE el FMg
9} 9 Fel oA L B E WFe FA s Aol
ok o] dlojE] A W Qlele] A g
7FsaHA T, B A Psurface joins) FA7Y BT,

TruSurfe AAPEE 742 FA4E £& AMEsie] DA
HEZ IS So|UAL FA YUZE 54 89
el f-2 et

2000390 =3 A2 Yr1H 0T A7, E4
AYTE FAE 4= lom, T4 FHo| Ao =
£ gle A2E AEel 71 A3 dg4 =¥ 23
(Variable Lamination Manufacturing : VLM)o| At
HAd. A LT e SE g 2 o)
23 7hH A% dg 28 FAH VLM 3D
CAD 232 5He A48 d9 A2 o]y g &
Ae FAE 717 BAE 4% H4Y 91 Hdd7lg A}
23l 29 AAE VI o2 HAE 3 4 £2
AU R FAASozH 339 Yo AEL v
& Az AR e A5 =Y FPoIH VIM-
S T3S AEE 8 ol d&¥FHe2 FEFATIY A
/A E5h= A%Y (Progressive type : VLM-SP)!'*1¥
3} Asz A MEE PP o g TEFIY ALE
qaa ezlelM wialgez FH3shs Wy
(Transfer type : VLM-ST)!"131e] T 7|2 HNd=1
o}k, VEM-ST®) 2-$ VLM-Sp} 2] Hetst 33
3 7 A8 AA FAHl A7EA Yo, & ¢
A3E Y3 B3 42 B2 2R\ (Building boardy
0]-83te] BT SISt T4 VLM-SPo| 43 28 &
=7t 9AE SR FR) 71He] g1 ea AHa)
zt}

349 CAD RYZHEH VLIM-S 3¢ 9 28
HolEE AgoE A43l= CAD/CAM Al2dg
“YLM-Slicer"& #t} VLM-SP ZAL 93 Agk
ZAZ do]e ] @9 B4 27 (Unit Shape Part, USP)
2 QYAsh= 2%, VLM-Slicer Version P1.0/'""&.3
FHSAI, VLM-ST 332 943 A A2 goly
o1 ©9) &4 Z(Unit Shape Layer, USLYS AAJshe
749, VLM-Slicer Version T1.02 2 #Hg3}9)c},

53], VLM-ST33 2 3 Zof &2 3219 345
< Adshks 99 37335 (Unit Shape Layer : USL)
ML ARt} welr, VLM-Slicer Version T1.000
Ale 339 CAD Hio]Eil STL #1E ¢lo) &4 2
A sl 2 YA He, 570 Jdd A4S AH
A HFHo2 Z} 39 T, 7tF 42 dielg, &9
AL 5 A= A 84 dvie A9 A2 o
olEj?] @l ¥4 S vojelE A4 e}

£ d7dMe @59 7k A3 A4 28 ZA
A A% G Adr|Y A A= doleld) @93y
Z(USL) dlole] A4 WY& Ao, AA) 33 B
& AFstd HAE G 93 F dloleie] el

F=CAD /CAMER] =83 A 74 A3 % 200243 99



150 o|lFE, UF, HEA,

'

(a) Apparatus (b) Unit Shape Layer

Fig. 1. VLM-ST process.
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Fig. 2, Procedure of USL data generation.
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Fig. 3. Surface reconstruction and linear hotwire cutting.
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Fig. 6. Connector generation.
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Fig, 8. Pilot pin and building board.
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Fig. 12. USL generation of helical gear shape.
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