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ABSTRACT

A novel rapid prototyping (RP) process, an automated transfer type variable lamination manufacturing process
(Automated VLM-ST) has been developed. In Automated VLM-ST, a vacuum chuck and linear moving system transfer the
plate type material with two pilot holes to the rotation stage. A four-axis synchronized hotwire cutter cuts the material twice
to generate Automated Unit Shape Layer (AUSL) with the desired width, side slopes, length, and two reference shapes in
accordance with CAD data. Each AUSL is stacked on the stacking plate with two pilot pins using the pilot holes in AUSL
and the pilot pins. Subsequently, adhesive is supplied to the top surface of the stacked AUSL by a bonding roller and pressure
is simultaneously applied to the bottom surface of the stacked AUSL. Finally, three-dimensional shapes are rapidly fabricated.
This paper describes the procedure for generating the cutting path data (AUSL data) for automated VLM-ST. The method for
the generation of the Automated Unit Shape Layer (AUSL) in Automated VLM-ST was practically applied and fabricated for
a various shapes
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Fig. 1 Schematic of automated VLM-ST process

39 CAD ZE25E VIM-S 339 dw 7
2 dlolEl& AFoZ A= CADICAM AlAE
& “VLM-Slicer’2}3l 3t} VLM-SP 3L 435 3
@ B2 dolEd @9 ¥4 ZZ (Unit Shape Part,
USP)E A48t 7%, VLM-Slicer USP Version Y&
2 B9sigan, vats 9o VIM-ST 33L& 9
3 Fg A2 bl 99 ¥4 % (Unit Shape
Layer, USL)2 AJA3= A$, VLM-Slicer USL
Version P12 g stqic}.

Automated VLM-ST FAL T/ FAI9 =9
AALE 713 3 A g9 Ad AZ dlolHE A
33171 918l A 71&2] VLM-Slicer USL Version 3 Tk
2 dg A= dlolgHE 273} Automated VLM-
ST ¥3& H8A daHZdolHE AFoz A
A48t CAD/CAM AlZ%E  ‘VLM-Slicer AUSL
Version’2} &t}

£ dPoMz g4 AestE a4y 1l H5
H& 289 FAHANA Ay €4 Hdr)9 A A=
HolH AF 38 dAPES (AUSL) dojg A
AP E Mdetz, A4 3 AY F4E ARy
AR AEE 99 34 5 dolEe gg4g

H4A38 HAEFsaz o
2. Automated VLM-ST € CAD/CAM A|AH

21 R

Automated VLM-ST 3% F7& FA¢ 29
ZAAE 71 3 Ak 849 A9 F 2 dolHE A4
Ast7] A4 71&9] VLM-Slicer USL Version ¥ T}
€ Hd HEZ dolHE 27 %t} Automated VLM-
T 332 AdA dd3=doHE A5z A
A8l= CAD/CAM A|£8& “VLM-Slicer AUSL
Version’2} ok, Fig. 2 9 Vel wpel go] 253
| &9 #F4F (Automated Unit Shape Layer, AUSLY'
< ddn 3F3E WARE oA A5EE s
F38HA 8t M A (Guide Shape: GS)& 7FA 1 9l
o}

B=53.5 » D=10

Figi. 2 AUSL with guide shape

4o B3 AR uRY A9 =g
£ 2 A9 duUTIE Ty nxen
A

N
N

o AFH HAZE S ole AAPH(Free end)oE 1}
Fof zth

AUSL & 2 5HAl9 Ht ARE 7h=
GACdAM Y EM dd AFHE
gAlel 29 AZ2E AW Fo g A9
180°3] Mala uAM 2 @A A9 Azg
St Aol dA" 2o gy #A 4
ok oold, Ao Hd AFAAHL Hd glo] o1%3}
 AdE Hass7] 98iA Fig. 2 & Zo] A
s Aok

S AL ST e EFL A Yok

) AF

Qhll FAbe] Afeh2 FukAlo] Zhzbol A
259 718ted E@Add BA glol 4 " A
2 oA Hdg A AR dAlo] HIe ¢
AUEE v Hgoz AFEA 244 & Ao &,
FUUE™HAA v dFd A3 o, FdMs o
Azt A4 AR g HA AR Fo] Az
Yo dAHEE FE Alolo] o] gIEE &of
ot 2FHe B PR dAg 2 HE Al of
g A4 g4e ddsto A4 g4 2AF
< A" & dojok &, FEA/AS Foi= Fe
Yyztog AA7E olsiop Fot.

Q) 3G

St P mAG

o K

-



>

A Hoz FaE o F4 PHER ol$E H
Z ¥ (Building Plate : BP)9] = qhj B3 u ol
23 o T (Pilot Hole)s AFAA 3 2
HFe o, 2eln FY/HFHEEZ oAU thg 3
AN BEP Yol YE AUSL 9 Add HIAE
ol gate] HAAZE TFAA HHLE 9 AFo
 ZdstAl ¢EE Aoz I AdE S
dA YAHH AUSL & AR A/EE5E o o
4Hr.
AUSL 9 294 29 B3 Fig. 3 & 2l

A

s o ke T 0

] : o :

{1} R4 ZE [Hrst cxtting) (2} 204 12 (second culting)

Fig. 3 Two steps of AUSL cutting
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Fig. 4 Flowchart of VLM-Slicer AUSL Version
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Fig. 5 Cutting path generation of the bevel gear shape
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Fig. 6 Fabrication of piston shape
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