RERAE(—)— THAEMEE®D)

SLA FBXER

i 1+

Hsiang -Yao Lan 1

Commercial RP Systems

Laser Fabrication

Laser cutting|| Laser sinterng
F

l I
LENS| | SLS

LOM EOSINT




BRERB T gk

HRAE B A2 TRAEAR B 3L 6 38 A ik (Stereo Litho-
graphy Apparatus) » Ao TR 2 75 & #| B UV (% 4h k)
T4 AT e BB 4 A A BUR 6t e ekt ig) £ > 1%
R 5t = B A5 Bl 4L 0 Ao F & F [F— & (up-and-
down){& 4 ZLAH A > 4w b & B LB ER - 328 AR
RIADB TR MREHE KRR -
BATEAREREREREARPRKARAT 4

LATF %) B A% -
SLA SOUP SLP EDARTS Solifor
Hsiang -Yao Lan 3
RP# 4 % A &4 kb
KB [ EANAE |1 |Rie2H 18 4%
WhEY) | FHE |(EH (] #L45)
B
*ark [SEE (A S & s | BR
&3 g 7 &)
UV #) %
TRE |TRARE HEF |FUE | e E
% H &) A dEAE

Hsiang -Yao Lan




BREHZ T G

G —RAEALRE BRE % - THERET E
(Down)— 4 & 64 BEBE » & 45 A8 B B I IR
&T  HALEAUP) - EHEHBREREKS %
RimTEz kB ERESL —RBHE - sb—
up-and-down &) B4 & 3 3Lk B8 R 2 T 45 51
ke - -

Hsiang -Yao Lan 5

()i Prok o 7y et

(c)7k 8 7 71 (R F FE2) (d)sk 7y Gk A ly R e f3) 6



B REEA(2)

() AEBSHT)

| i .

PRPIRY o Dl
Ry
i

A T L B

—

OUANBRE Q) Higvoln  (OEABRE G

B R EEA(3)

'S

BB HEHTR

(a)$HiE Akl A (b)5t4d: & 7k 4R

Hsiang -Yao Lan



AR | RN HEEE(])

() ¥ 1 Wae Ay (b) 37 8 7oy A i A ]

(c)ho 3E 85 F1 1(484%) (d)ho i # /H2(F) ()b 5 $h ) 3( L 5 FiY)
Hsiang -Yao Lan 7]
W RE & IRk e AaE (2)

(a)Be & 38 A5 AT

AEAH L AN

(c)he & Il #sdh il (d)Ae & 3 ik
Hsiang -Yao Lan 10



WREF BRI Lk

_Bnser heam S K=Y woanner

! | Surfuce position defector
= Focuy lme

Layer thickness

r—

(a) LB o rEH

] —, Clamp
el
Matform ||} Comtainer

|
L !_""l“‘_i' Photopolymer resim

Laser diode seat

(¢) FHEA b rERN (d)F Mk et — E-DARTS Hu

Layer thickness

—

REBEE TR ELER

shrinks inwardly )

4l Snrface pesition fletector
o Fogiks lend 8 |
FT |
[ .

Layer thckness

(a) kB8 =X ok

Clamp

| I Flatform H !:_-;unhmﬂ

| il
Lens :T:I‘TI Photopolymer resin
Laser diodbe seal

Layer thackness

—

— | i v

(d) F M A it i

=g < R
© FHRAWE



|

I

|

| — CAD Curve
i — — Cured curve
]
I

1
[
I
I
I
I
!
I
I
|
/

E BRI iEZEGHE

o 182k
() RA IR HEORIR &by B AR
Q)T Tk VIAFEIERA > B
o SrEL . JREBE

bttt e g}bx-\'mmr

Suzface posinion devecter

;-'E 'I:]I_ Focns bens I
= |
L ' :
H “ Platform

(a) £ WK o7 (b) I 85 b T--SLA & #4
Hsiang -Yao Lan 14




ERXRBERENREMEYER

o HAHBHEZ AN
(M) tEX
(2)#NAF202 55,58 A4 A5 A48 %
Q)R A =TT R
* &y & 4(Sodium Silicate){s #§ 7K 3k 35 (Na,Si0, ) i) A&,
R ZORAE T A48 5 6945 B B4R 75 L Bp T A B R
A& @\ -
SiO, + Na,CO, = Na,SiO, +CO,

Hsiang -Yao Lan 15

1B K A ik
B2 X AT EH

Silicon film

Resin container

Platform

Stable liquid

Hsiang -Yao Lan 16



E-DARTS % 4 #4H (T B \)

» E-DARTS % s P48 H 69 0k B 4 6 4
(g Autostrade B AP % &)

|\ Lams

. ’.1'-' . t!ﬂﬂ'iﬁ.h‘l-lﬂl"; = o
d Maving direetion
(a) E-DARTS & st ¥ 4F = i HA 14 (b) E-DARTS # #t v 1 HA 144 i 2
Z A 2o EE
Hsiang -Yao Lan 17

TRAREEZEHE

« IS EERHE
o SrEL .
(1) %5 348 A 4 B AR > 4R dindht ok -
QTHRA G ERABEEEAT > B
Y g -

E
&
=
- .
{ .Eu I "_'-‘—hnlp
[ | _‘ Platform o Entalne
+ =

.'T-
Lens frst L

& Phalopolymer resin
Lamer dicdde seat

(a) FR AT rER (b)F 88 X v E-DARTS ##4




T R A ik
R 1% 2 3k A RS G e IR

1] e

I—I Resin container
Cured pert. |l .
= Resm
" Silicon rubber

(a)#bt A Hh ey ¥ R e R )

ZHL%I
LB R R

[ ]
BN D |y 5 15 106 2 875

() b 4ir 6 5 20 B A M B 7 BB

Hsiang -Yao Lan 19

ERABRBERTRARBEIHLR

(1) (2) | ) @ | ® (6 | @ | @
T4 |a@ | |#iam | T | BiEs | o | 4
pL Sy | EA (M |RE w90 | R4
# & % K
EBX (AT |[BA |94 |R® |RE | ER [HN [8X
Bk |#hE B s B |
g i
FRA (&L (#8094 (6% |BE | ES (&4 &8
stk BT % R ® | W
i e &
1

Hsiang -Yao Lan Flil




SLA % &
(Stereo Lithography Apparatus)

B F o M B 2 SLA & #.(% Bl 3D Systems 2> ) + 4%
Rl 47 v 485 X, ¢ SLA-190 ~ SLA-251 ~ SLA-400 ~ SLA-500
 MEAREGERA T T2 T4 RATE B4k

min

s Sabuus 21

SLAj T B

14 B UVE 4 64w 84 42 e s B 9 (Gert it
BIRS) L » W —RAALR -

2.% — B ARALR B B4 0 FFFEHHE T FE(Down)—
PMEIERE - EAFERE R ENEREG T 0 F LI
(UPME ek mik ) » BT E 2 ki L&
BE—RBAE -

3. FIRE R GE R E
FHEKFHRETT—
/& B84 ~ BlL -

4 4o db— & R 49 B 4t Bl 4L o
Wi i = He LRI AKX 2




SLA % £ 6 5 52 2k

32

(DR E - BIZE G

CVLER Y. TS

G HRER T ‘ -

Bk | S -

(DN &M £

() T 44 BALK 12 - bR = kAR AL

QRS REKRLAKS RERER » R
SEF i Koy EhF > PRI EHAGREART

Hsiang -Yao Lan 3

Build—Laser Drawing

« Improve part distortion
Preserve some areas of uncured resin

— YARNTES
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Build—Laser Drawing

» SLA laser path vs. SOUP’s (CMET, Japan)
changeable circular laser path
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Old SLLA machines (SLA-250 series)

Build detailed prototypes with
exceptional precision (1988)

"The SLA system gives us the ability to predict
future marketing trends. We are able to be
first out the door with what the customer
wants."

- Morison Cousins, Vice President of
Design, Tupperware, Inc
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Old SLA machines (SLA-250 series)

The most widely used SLA system 1n the world

Ideal for building small, detailed, precision parts
Laser: He-Cd laser, 325nm, 16-7.5 mW

Zephyr Recoating System

U.S. price: $220,000

Build envelope: 250 mm x 250 mm x 250 mm

Scan speed: 380 mm per second (max.)

Machine size: 0.7m x1.2 m x 1.6 m. 295 KG

Series:

SLA 250/30 : entry-level
SLA 250050 : for faster, more versatile performance
SLA 250/50HR. : for the ultimate m precision
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Old SLA machines (SLA-350 series)

* Greater capacity than SLA 250
series, but lower throughput or
part size than SLA 500 produets

* Throughput 2.5X higher than
SLA 250

* Build envelope: 350 mm x 350
mm X 400 mm

» Zephyr Recoating System
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Old SLA machines (SLA-190 & 500)

SLA-190 SLA-500 (1989)

* Envelope: 190 x 190 x + Envelope: 500 x 500 x
250 mm 500 mm

» Laser: He-Cd, 325 nm, < Laser: Ar+, 351,364 nm,
7.5-4.5 mW 200-166mW

* Scan speed: 380 mm = Scan speed: 2540 mm

* Price: $110,000 * Price: $450.000
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SLLA 3500

+ Get industrial-strength solid imaging
performance in a mid-size package (1998)

"Total time from request for quote to finished
prototype: Seven working days! The model
helped us clinch the business and beat a good

competitor."

- Spencer Johnson, OEM Sales Support
Manager, Logitech Corporation
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SLA 3500

» Solid state Nd: YVO, laser, 354.7 nm,
160mW, 5000 hours or 18 months
warranty

« Zephyr recoating system

« Min. build layer: 0.05 mm

« Beam dia.: 0.20-0.30 mm

» Vertical resolution: 0.00177 mm
» Build envelope: 350 x 350 x 400 mm

» U.S. price: $350,000

Hsziang -Yao Lan a2



SLLA 5000

« Bring industrial-strength performance and
part quality to your organization (19298)

"Rapid prototyping, and plenty of it, means
more and smarter planning sooner -- and far
fewer bugs. So put down that planning memo

and make something!”

- Tom Peters, Co-author of In
Search of Excellence
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SLLA 5000

» Solid state frequency tripled Nd: YVO,
laser, 354.7 nm, 216mW, 5000 hours
or 18 months warranty

« Zephyr recoating system

« Min. build layer: 0.05 mm

« Beam dia.: 0.20-0.30 mm

« Vertical resolution: 0.00177 mm
» Build envelope: 508 x 508 x 584 mm
U.S. price: $438.000
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SLA 7000

« Innovate and compete like never before -
with the fastest, highest resolution solid
imaging system ever built by 3D Systems

"Past process improvements were in the range
of 10 to 25%, so 300% is tremendous. We
believe the SLA 7000 system's speed and
surface finish improvements will permit
Hasbro to shorten product development lead
tlmes and reduce project costs.= (1999)

- Steve Deak, Manager of Rapid
Pretetypmg, Hasbro, Inc.
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SLA 7000

» Solid state Nd: YVO4 laser, 354.7 nm,
800mW, 5000 hours or 18 months
warranty

« Zephyr recoating system

* Min. build layer: 0.076 mm

« Beam dia.: 0.23-0.28 mm (small spot)
« Vertical resolution: 0.001 mm

* Build envelope: 508 x 508 x 584 mm

« U.S. price: $526.000

Hsziang -Yao Lan 3G



3D Systems — SLA Parts
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E-DARTS— Autostrade

http:/fwww. autostrade. co p/english/e darts eng html

Autostrade Co., Ltd. has started marketing a moderately priced optical
forming system E-DARTS that is available at a domestic price of less
than 3 muilhon Yen for manufacturng products of complicated shapes.
Plastic models are produced rapadly, at low cost and with simple
manipulation by using three-dimensional computer-aided design (CAD)
data. Models with sizes of up to 20 ¢m x 20 cm can be produced.

This optical forming system transform CAD data inte lamination data
with a special-purpose software, and solid models are drawn up while
hardening layers made of a flud optically hardening resin with a
semiconductor laser system, one layer at a time. The power 1s supplies
by the computer, and the lamination system can be incorporated with
up to four units of semiconductor laser system for high-speed
production.

Hsziang -Yao Lan 47

E-DARTS— Autostrade

E-DARTS has been designed
compact and lightweight to enable
one person 1o sel up the system.

The system 1s workable with low

power consumption since the moving
parts have been made hightweight and
electronic components mumaturized
(12V instead of 100V, supplied by a
PC interface card).

Considerable cost reciction will be
possible. The system 1s sold at a
domestic price of 2,980,000,
excluding the PC and sales tax,

Hsziang -Yao Lan 48



E-DARTS: Specifications

* Dimensions 43 cm (W), 50 cm (D). 51 cm (1)

» System proper weight 21 kg

* Forming domain X-axis 20 cm, Y-axis 20 cm. Z-
axis 20 cm

= Hardening resin Special-purpose resin (10.000/kg)

» Lditing software STL input. compatible with
Windows 98 with ports I/I' Use of ISA bus

Hsiang -Yao Lan 48

E-DARTS- Strong Points

*  Remarkable Performance
One E-DARTS system has editing sofiware of STL format data and
photopolymers, It 15 available at a low price, compared with other
Stereolithography system (Rapid Prototyping System).

+  Lowruning cost

The mtroduction of an improved fluid surface regulation system has
decreased the necessary volume of resin, which actually eliminates the need
to stock the resin. As the result, we realized the lower runmng cost machme.

+  [xtension

E-DARTS use the original desmed small and low-costed semiconductor
laser. Tt is supplied the one head laser (30mW) unit in the initial stage and

vou can be incorporated with up to four units of semiconductor laser system
for high-speed production.

Hsiang -Yao Lan 50



E-DARTS- Strong Points

Small Size

E-DARTS has been designed compact. actually

30#500%515(mm) but it is able to product the
200%200%200(mm) size model. The occupied space 1s the
same as ordinary laser printers. The system is workable
with low power consumption since the moving parts have
been made hghtweight and electronic components
miniaturized. Instead for commercial 100-V power, the
system can be worked with power of 12 V supplied by a
personal computer interface card.
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CMET Products

* New Systems
— Rapid Meister 6000
— Rapid Meister 2500F
Rapid Meister Multi
» SOUP
SOUP II 600GS

* Soliform
— Soliform 250 SOUP II 600GS
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Soliform 250 series and Multi
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* Can use various resins
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Soliform 250 series

e
Laser LDEIEUVEE L — £200mW | LDESEEUVEE L — 4 1000mW
Scan method FOINAEvFIT—
Scan speed Max. 12.000mm/sec
HOELRE £104m
BE b & BEH AIEAN (A7 a)
Build size 250 x 250 x 250 (mm )
Z7—7 0 /R e F50 um
i 5 18 1. pE S
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Solidform Multi
Bidi Multi 600 Multi 1000
Laser LDRIEEEEL —H2E L L < [$48
Scan method val o BV i e B
Scan speed Max. 28.000mm/sec
BOELRE 25 um
B e BEAFNAELGR (47 a¥)
Build size 600x600x500 { mm ) 1000x600x300 ( mm )
ZF—F N B liEE v F50um
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