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1.2. Rapid Prototyping used to tool military
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1.3, Direct Metal Tooling used to Injection
Molding
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2.1. Rapid prototyping outside the U.S.
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Technology Model name Build volume Material Approximate
price in US$
China
Beijing Yinhua Laser Rapid Prototypes
slicing-solid SSM-800 800 mm by 600mm | paper $110,000
manufacturing by 570 mm
(SSM) (32 inches by 24
inches by 22 inches)
melted-extrusion | Gemina 280mm by 2600mm | wax, thermoplastic | $78,000
manufacturing by 300 mm
(MEM) (11 inches by 10
inches by 12 inches)
combined SSM M-RPMS-1V 800mm by 600mm | paper, wax, $120,000
& MEM by 470 mm thermoplastic
(32 inches by 24
inches by 19 inches)
Technology Model name Build volume Material Appm.mmate
price in US$
Germany
Envision Technologies - http://www.¢nvisiontec.de/
digicat light Perfactory 25%6mm by 192mm | acrylate $50,000
processing (intended by 250 mm photopolymer (estimated)
(mask-exposure) | commercial (10 inches by 7.5
launch Q4 2002) | inches by 10inches)
EOS (Electro Optical Systems GmbH) - http://www.eos-gmbh.de/
laser sintering EOSINT P380 340mm by 340mm | polystyrene, $300,000-$350,000
by 620 mm polyamide,
(13 inches by 13 glass-filled
inches by 24 inches) | polyamide powders
(
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EOSINT P700 700 mm by 380 mm $750,000-$850,000
by 580 mm
(28 inches by 15
inches by 23 inches)

EOSINT M250 250 mm by 25¢mun | Proprietary bronze- | $300,000-$350,000

by 185 mm
(10 inches by 10
inches by 6 inches)

based metal and
steel powders

EOSINT S7060

28 inches by 15
inches by 15 inches
(720 mm by 380 mm
by 380 mm)

binder-coated sand

$650,000-$750,000

750 mm by 750 mm
{59 inches by 30
inches by 30 inches)

Technology Model name Build volume Material Appno_mmate
price in US$
Fockele & Schwarze - hup://www.fockeleundschwarze.de/
selective-laser FS-Realizer SLM | 250 mm by 250mm | stainless steel $320,000
melting by 250 mm powder
(10 inches by 10
inches by 10 inches)
eneris - http://www.generis.de/
inkjet on sand GS 1500 1,500 mm by foundry sand $700,000
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Technology | Model name Build volume Material Approximate price in US$
Israel
Objet Geometries - http://www.objet.co.il/
$69,000
270 mm by 300 mm
by 200 mm proprietary acrylate
inkjet {10.6 inches by photopolymer
11.8 inches by resin $79,000
7.8 inches)
Technology Model name Build volume Material Approximate price in US$

Japan

Autostrade - hetp://www.autostrade.co.jp/

stereotithog
raphy

(small-spot helium
cadmiwm laser}

by 250 mm
{10inches by 10inches
by 10 inches)

Rapid Meister 6000
(single or dual
solid-state lasers)

600 mm by 600 mm
by 500 mm

(24 inches by 24 inches
by 20 inches)

Rapid Meister Multi
(multiple solid-
state lasers)

1,000 mm by 800 mm
by 500 mm
(d0inches by 32inches
by 20 inches)

epoxy and acrylate
photopolymer
resins

stereolithog 200 mm by 200 mm |acrylate $24,000
raphy by 200 mm photopolymer resin
(9inches by 9inches
by 9 inches)
CMET Inc. - http://www.cmet.co.jp
Rapid Meister 2500 | 250 mm by 250 mm $250,000

$650,000-$1,000,000

$1.250,000

Denken Engineering Co, Lid. - hup://www.denken-eng.co.jp
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(solid-state laser)

500 mm(23.5 inches by
20 inches by 20 inches)

SL-4000R 200 mm by 150 mm $24,000
by 150 mm(8 inches
by 6inches by 6 inches)
. acrylate
stereolithog photopolymer
raply 220mm by 200mm by | egin $121,000
200 mm(9 inches by
8 inches by 8 inches)
Technology Model name Butld volume Material Approximate price in US$
D-MEC (Sony) - http://www.d-mec.co.jp
SCS-100HD 300 mm by 300mm by $440,000
(helium cadmium laser) | 270 mm(12 inches by
D R G e 12 inches by Ll inches)
SCS-300P 300 mm by 300 mm by $215,000
(solid-state laser) 300 mm{12 inches by
12 inches by 12 inches)
urethane
stereolithog acylate and
raphy Epoxy
SCS-2000 600 m by 500 mm by |Photopolymer g431 000
(solid-state laser) 500 mm(23.5 inches by |Fesins
20 inches by 20 inches)
SCS-8000 600 m by 500 mm by $560,000

8= CAD/CAM %3]
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SCS-8000 Duet Scan
(dual solid-state lasers}

600 m by 500 mm by
500 mm(23.5 inches by
20 inches by 20 inches)

SCS-3000
(solid-state laser)

1,000 mm by 800 mm
by 600 mm(40 inches
by 32inches by 20 inches)

$1,035,000

$699,000

Kira - http:/fwww.kiracorp.co.jp/

lamination

PLT-A3

400 mm by 280 mm by
300 mm(16 inches by
i1 inches by 12 inches)

280mm by 190mm by
200mm({11 inches by
75 inches by 8
inches)

paper

$73,000

$55,000

Meiko - http://'www.meiko-inc.co.jp

stereolitho
graphy

LC-315

160 mm by 120 mm by
100 mm{6 inches by 5
inches by 4 inches)

acrylate
photopolymer
resin

$115,000

AgA A3E
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LC-510

g s

100 mm by 100 mm by
60 mm{4 inches by
4 inches by 2.5 inches)

$63,000

Technology

Model name

Build volume

Material

Approximate price in US$

Toyoda

Machine Works - http://www.toyoda-kouki.cojp

lamination

LOM-SC400

400 mm by 250 mm
by 360 mm(16 inches by
10 inches by 14 inches)

LOM-2030-H

810 mm by 560 mm by
490 mm(32 inches by
22 inches by 19 inches)

paper, plastic

$73,000

not available

Unirapid, Inc. - http//www.unirapid.com

stereolithog
raphy

UR2-SP1502

150 mm by 150 mm by
150 mm{6 inches by
6 inches by 6 inches)

epoxy and acrylate
photopolymer resins

$64,000

Technology

Build volume

Material

Approximate price in US$

Singapore

Kinergy - http://www kinergy.com.sg/

sheet
lamination

380 mm by 280 mm
by 340 mm(15 inches by
11 inches by 13 inches)

Zippy II

1,180 mm by 730 mm
by 550 mm{47 inches
by 2%inches by 22 inches)

Zippy III

700 mm by 300 mm by
450 mm(28 inches by
20 inches by 18 inches)

paper

$85,000

$160,000

$120,000
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H1A5-6

SW-I

380 mm by 280 mm by
340 mm(J 5 inches by
11 inches by 13 inches)

$70,000

extrusion

750 mm by 500 mm by
450 mm(28 inches by
20inches by 18 inches)

$100,000

thermoplastic

Technology Model name

Build volume

Material Approximate price in US$

Sweden

Arcam - htip://iwww.arcam.com/

electron-
beam
melting

250 mm by 250 mm by
200 mm(10 inches by
10 inches by 8 inches)

HI3 tool steel,
low-alloy steel

$500,000
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CATIA version IV Select STL command,
Set Maximum Sag to 0.0005 inches or 0.0125 mm.
Pick the model to be converted to STL.
Select Yes to generate triangles.
Select Export, type a file name, and click OK to output an STL file.

Pro/Engineer Open your model and from the File menu choose Export/Model.
Select the file type STL.
In the Export STL dialog box, set Format to Binary.
Set the Chord Height to 0.
The field will be replaced by a minimum acceptable value for the geometry of the model.
Set Angle Control to 1.
Name the file and click the OK button. Pro/Engineer will save your STL file.

SDRC I-DEAS From the File menu, select Export/Rapid Prototype File.
Select the file to be exported.
Select Prototype Device to SLAS00.dat.
Set Part Positioning to Centered.
Set Absolute Facet Deviation to 0.000395 inches.
Select Binary as file type.
Name and Save your STL file.

SolidEdge Open your model and from the File menu choose Save As.
Select the file type STL.
Click on the Options button in the Save As dialog box.
Set the Conversion Tolerance to 0.001 inches or 0.0254 mm.
Set the Surface Plane Angle 1o 45°.
Select the Binary radio button and click the OK button.
Name and Save your STL file.

SolidWorks Open your model and from the File menu choose Save As.
Set the file type to STL.
Click on the Options button at the bottom of the Save dialog box.
Select Output as Binary and select the desired units
(inches or millimeters).
Set Quality to Fine.
If you want to preview the STL model before saving, check the “Show STL
info before saving” box Name and Save your STL file.
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