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Why Klabs

Why 3D Printing
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FRls HE AOIX 540x600x720mm  HIE2E  Max 120C
» O™ I 2L AHEY + MERZH EH AT 80mm/sec A82E  -5~60C
»2TIE EE 22 or 2H0I1E HEEM  0.05mm~ 18] AF2IE 10 ~ 100cc
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HE 371 1,235x750x 1,500mm
HE 2 300kg

o SH/IRK l
FH S 20 10~40°C, 10~90% R.H. ‘

7| 23

Pk AC 220V, 20A M EGA

A2 N2 & S USB, ethernet
A2TE0 =
SaH014 ATEQ0H THl JHt A ZEQ0/(01%), Met3D :Egé“; ?;if 3(!‘(()))('15000mm o e
23 3D0IT I 9 STL, OBJ, AMF o= ‘ ’ - =T
XIg 2SHH Windows 10 014§ / mac 0S
zaig ADIE &3 WIS AAY
ZEE SN BJT (Binder Jetting) THI st SIEHIE, QER A A Al E4 AgYsOR
xg 371 120x 140 x 130mm sH=S 28 MASH 225 £ JSULCH
E- ZIH 100mm/s
010} =01 40-100m TRIE Wy FrF =& X 0.6mm (Max 1.4mm)
LCES 600 dpi (TpL. drop size) &2 A0IZ 1,000¢1,000x1,000mm =& 8F Max 250°C "
HIICXE 28 3,200 Nozzels HIE AMOIX 1,735x1,560x1,700mm HIE 2 Max 80°C : 7 \ y
A 2 260 cc/hr EH AT 10~ 100mm/sec HMH 2T Max 120°C (Option)
SEH=E ==, M, 24 S IIRA E3 " 0.05~0.8mm IS 2 10~40°C
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3DIEH
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SHRK PRO SH/IRK PR? 500

%t 500mm &=
SHHOY XL 500x500x500mm S| K| S35t 2 U0

High Temperature 2 LHALE S IGE HIZH0 2 Motz (& LICE
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xx o ol =TI o o=
AZLE Ax|Lofe SAAE RS LS EIXIINZS OISt &80 HES 4 O, S4THS2
SHHO| §E-S 78 HBOR PEEK, ULTEM S IS8SS S 2222 el M 4 U0 XTI OIHS HIE 4B
eIFols 1ZE SAAE Wz AH=20] IFsEULL ZHOIS THEO0Z AlBHA|Z A QISLCH
M2 £= 2N oA TS a FFF HESH 95kg
01 MM} QJ|KIEH A| AR MO s |jE 2 £3 AH0I=X 500x500x500mm I E 2F Max260°C
7t IS0 HE =8 fAsktRsUL HIZ AOIX 900x850x968mm  HIE 8F Max 80°C
— E&F  20~150mm/sec S 2k 10~40°C
e EEXE 0.6mm $2 IE PLA, HIPS, ABS 9|
=3
SHARKD HZ 20| 690 x 684 x 650mm
HE A 80kg
o T A0I= 710x 780x85Tmm
ZZ 20 85kg
= SH/IRK = _
FH I 2k 10 ~ 40°C PRO 9|-'— {
|
7| o3 SH/ARKD PRO |
| Pk KW (MAX]) / AC 220V lU
s 1 A HZd & SMsHE usB CoL=. AN =3 7l
A2TE0 = A§ 2% 450°C JH56HH PAG+CF, PA12+CFO| ZHHXQOI JH=2
Sch0ld AZE 0N Cura, Simplify 3D, Studio K 2T @I PEEK+CF, PEKK+CF § &k FH2ATH £201 JbsefLCh
2121 3DLIXI MY R STL
AR M 2 7l
X 28HH Windows 10 01&} / mac 0S T84 MEE A Its
malE Two Head, Dual Nozzle J1& HE2= 015 AT £0| 1
-=e IRESULL 28 MEEE S50 S&tt €40 HE &4 i
=t High Temperature SH =0 St MEEES A HAHE & JASULCH LI ‘
TE XN 2E MAX 450°C ‘
OIEHI= XIH 2% MAX 150°C T2 WA FrF HHI 2% Max 450°C 1
HH 2 150°C &2 LH0IX 300 x 300 x 300mm  HIE F Max 150°C |
LAME 52 PLA, HIPS, ABS, PC, PEI (Ultem), PEEK 2| HIE MOIZ 720x 665x 850mm & 2= 60°C “
OEE iy FFF (Fused Filament Fabrication) EHSE 60~ 80mm/sec HE =M 0.2~06mm SHARKD PRO &
o _ _ a _OF = T12¢ = ATH O
x4 37| MAX : 200 %300 x 200mm sz [ O IEE FOFICOR PRKCCR S g 1= AT
B 20mm/sec ~ 150mm/sec
ZoHE X F 1.75mm
LEXH 0.4mm (0.6mm &4 Jts)
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ZHE AO0IA | ROIMIHEIIOFALZ HIIX SEH XH
LER Zﬂ‘é‘HE‘ \ "“E}“.ﬂE =3 =) DIMEX 5!

27| ZH 3% | H13SS dII+II2EHZE Qii=E 2HEY
DS U4 FFF HEZ2H  8kg

EH MOIZ 150x150x150mm(E4) TE2E  Max250°C
HE AOIX 340x340x520mm HE 2F Max80°C
EH AT 20~ 150mm/sec A8 28E 10~40°C

EEXAE  0.4mm (0.6mm SH) S IE PLA HIPS, ABS
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IS WA FFF HIZ 2H 5kg

£3 A0[Z 120x 120x 120mm £ 2 Max 250°C
HE AOI= 315x345x3256mm  HIE & Max 70°C
EH AT 20~ 150mm/sec A2 2% 10~40°C

HECH  0.05~03mm S8 B PLA, HIPS, LIZ PLAS
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UltiMaker S3 UltiMaker S5 UltiMaker S7
TIEF iy FFF (Fused Filament Fabrication)
gc 37| 230x 190 x 200mm 340 x 240 x 300mm 330x240x300mm
LEX 0.25mm, 0.4mm(J1£), 0.6mm, 0.8mm
XYZ &= 6.9, 6.9, 2.5 microns

g0l SHEE

0.25mm == : 150 - 60 microns 0.4mm == : 200 - 20 microns
0.6mm == : 300 - 20 microns 0.8mm =& : 600 - 20 microns

ORE §|C TS == 2 T8 AHD TH IS print core= 2= 015 E T2IE §lE
OI04 LI - EPA TE| A= ot Q[ 010 THLIH
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Material Station

UltiMaker Material Station UltiMaker PVA Removal Station
O %2 M2 ®of, M2 HAZS Zicist SHE| 2l o WE B2

[IE HEJH T J‘..%"EIE CEMT 20N St HHE W=D A THEELICH
H=ZE =060 THE & JASLICE 610 e UltiMaker PVA Removal Station2 24

ASMH IS Wl AlA E.:.% &5t HAHZES MEE H2E SMHOE il 6t0 ’”°*ILJ
2101 JHSE =2 J1J19 858 HMSgULh SH2l IS RASOE Qo] HMES
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3DIEH

DLPHL} ZIotE
LCD 3DZEE JI=

LC OPUS

Ao JHYE A SEHE LCD 3DZRIE]

LCD SHPiS 202 AKZot0 XM H0I017H SN0 QAYEI= Sojere 3pTal ). LC OPUS 3DEZIF = 221} IAE S DS [Zote A TE
280 SE O B2 35 W2 o - AsULL 3DDRELICE UV ZHOZ OIMBITLIZHE 318 Hot 810] H2I8S
HEGIEE HMELASLICH
, ' . Opus= SH2| &K, UV HIE, AH ATEQ0, HEE M, 1] U B2 .
' S AEE0l MSk= &8st HE S249 2 LICH uv
F | == ForRwARDm m ()
We create chemistry. A g et eiaciin 0 ove
R %) 3
HI=H QST L M
310x174x220mm A2+ 18mm 81pm
eSEIPY = Z2 MESXY K& 2412 x5}
VR, 2HIY, EAS3, TV S0 LCD QIM= ®H HOI0IJF  LCD 32 ATt LCDSIH0| LT XS 0IDIXIS HIZEN 30|
AJBS AR =2 SA0 OMLTZ M BEET  XAEOZ SIAEIT J120l  LCDS Sof UET= 20l XS aMshs WAooz
NS ZZs 2 USULL O B2 2SS 483G QOHH I SN M X2+ sk AFZH0| IHL ZHEFSHLICE

LC MAGNA
L&l Ml LeD 3DZ2IE]

LC MAGNA 3DZEHE {2 Y0 ZH s22 TS M6t
&5 QHE A0 HIE SEXCE Qo= 258 UXE HXQ TI= M
e Z2H S0M SEXQ HZ LI

MagnaE SM2| X, Daylight 2iZ!, 2H AZEQNH, HEE M, W= 2
2E 20 Z28N i MSkE 2t MZE S289 22T

Compare iEi I!%

3D Printers -- =
LC Opus LC Magna LC Titan

uv ol

@ Daylight J|&
N~/ & =3 Y 405nm

& = IFY 460nm

Daylight 7|
& = IFY 460nm

<

b
M

»

&

) sed

—u
uc =25 JE 310%174%x220mm 510x280x350mm 695x385x 1,200mm
— =g QAT L M
oY &5 £ 10001k A4 18mm £ 350miild N2 8emm 08t £ 35004 AIZYE 86mm O[5t 510x280x350mm A2t 86mm Olot 137ym
20101 SM —— 25100y = 25~350}m e 50~350}m
0% 0% 0%
I AL o000 o000 o000
|32 Xl 0e® 81 pm 0g0 137 Hm [ 91 [/ LC TITAN
Xk 3 o2|E
LCD oHH 1491%| 4K 3,840x2,160 px 23.821%| 4K 3,840x2,160 px 3201 4K 7,680x 4,320 px MiA0liM 71 2 LCD 3DZ2IE]
. LC TITAN 3DZEHEH= IR 2 EE2 UM EZE Hii= 10 oHE Mo Z
S . UV 2T JHerss 4] AE . Daylight, BASF Ultracur3D® . Daylight, BASF Ultracur3D® CIMEILILE O %2 BES U HI8 2O Mitsh= 242 isULE
! - Resin autofill system . . .
Titan2 X2l &XI, Daylight dIZ!, EH AZEYN, W2 =M, 15 L
g MH FHME] T} S D= 2HSH X S2M0] =0
oz R — L i, R L wier, OC, USB 30 HE M| AN S HZTE 23t HE 2280 A=l
0%
X9 G\ 110-240 VAC G\ 110-240 VAC @ 32A 230V At ) oo
HI=t 1 oY £ L4 oy
T 37| 415x475x605mm 852x641x900mm 1,544 926 x 2,137 mm
695x385x 1,200mm  AIZtE 86mm 0ot 97um
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formlabs ¥ Form Series formlabs ¥

Fuse1

bl P |

ey |

Fuse 12 R 2 XA E HLASLICE & 2d HI
LK

AT OIHMOIAE Q1M & R 220 D= SHE CHHELILE
& g
©
HHIHIE 22, st i 2 28X 22 HEES N3ot=
Form 3/3+ | Form 3L Form 3BL Fuse 12 419! 2 SL§ 3DEEILE Yet Siet engiL It
HIZ} 4y SLA (Stereolithography)
R ES ! Algd oli=
EEPUIES 145x 145 x 185mm | 335 x 200 x 300mm 335x200x 300mm 2= A
XYM 25 micron 25 micron 25 micron =2 40 22 220 0IZ 71K AE6H| M2 6H=HI0f &
YOI AZAOI= 80 micron 80 micron 80 micron o ﬁ%%ﬂlgi&%ﬂlﬁg DE HANM 2S4S SR
Laser Power One 250mW laser Two 250mW lasers Two 250mW lasers " =sAEaEE
Iz FHERT 1 i 2 2
S 17 5kg 3 54kg 54kg
Heating system Air-heated print chamber Air-heated print chamber Air-heated print chamber mPSE-
HIOIATH AH2 =0t bs =

formlabs W Accessories

Fusel Nylon 12 powder Build Chamber Powder Cartridge
A0 . . :
Printer stand  Intake Air Filter ~ Exhaust Air Filter ~ Fuse Sift 150 Sieve  Fuse Sift HEPA Air Filter ~ Optical Cassette

Form Wash Form Cure Form Wash L Form Cure L
Form 3/3+ HE NIX{7| Form 3/3+ H2 ZA3s}7| Form 3L/3BL M€ NX7| Form 3L/3BL M& &3}7|
£=0| 2= & IIEEE Form Wash Form Cure= IHEQ| JIHIE EES  Form Wash L2 S0 wEt &AO= Form Cure L2 E1 TtIM S OHH
Z 0ISAIA MA AZHE EF6tD AHE =2 & UTZE OIMIGHA L2 HIZIE HIAEELICE O 8t Moz HE MU HIZ=H &3 ATH .
S AIIH, Form WashJt TtS TH™ot= doo1gUlt 02 It ZO0l D0 JHRet HH 0140 Ol 242 XSt SULHH M=ot Fuse 1 Fuse Sift
OF MEE MAHELICH MO0l AAENTE 13700 CHete LEDZ VEEHEES IR, MAE0I +Z49 EES 2HeULH A
22 /™M Form WashJH M M XICH 80°CTHXIQl Bat 2L E HH AZHH NE SMHUM E2S OTZ R Z3 A% ASoHHLE IEIE iy SLS (Selective Laser Sintering) A2 JHs o2 Fuse 1
MIEE TSSOz SH2Sd £ OHAl HIE &~ USLLCH THEJL HEN ST X6 20 == oE I2ES HASHH 2M2 I8 =3 A0|X 165x 165 x295mm by ES 991x610x 1,888mm
MEILSTIH AXEIH M SHH It X Z BotEH 10| M52 U S0l S04t IF6HAl AHSE AL HY i =0lMe. = : HI= A
orzs| 0t st X oI T} OX| S LICH #0101 E=HI 110micron WC MH X% 279 x 342 x 489mm

g ac 10mm/h 314 Jks 112 2,211x1,220x2,180mm
H3 8% 8.6L EEHOIE X2 193mm H3 8% 37.9L H3 82 395mm H0IX Er Ytterbium Fiber 10W 23 93kg (EEHH, MR HIQ)
X ME 3FA 145x145% 175mm IE %I04 =01 185mm X4 ME A 335x200x300mm A IE 7 320mm HOIX AZ AOIX 200 micron =R T =] 11kg (17.6kg, Full with 20% packed powder)
S 29 IPA, TPM, E £ 4= 1300 CHYSFLED(405m) & 29 IPA, TPM, E £ S 29 45JH LED(375, 405nm) 2T THALE2 S 30~50% =g 37| 165x 165 x 300mm (radiused corners)

Hopper Capacity ~ 8.5kg Nylon 12 M IHRH Hopper Capacity 10.7kg Nylon 12

Xl 685x645x 1,065mm At2& IFRH Hopper Capacity ~ 9.8kg Nylon 12
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EOS Materials and Process MATERIAL Family Aloy Type
EOS Aluminium AISITOM AlSi1T0Mg
EOSEEZ7 Q0= DMLSAIA AF357 AlSi7Mg0,8, SAE AMS 4289
Bl QIS 2000 0|&9] &=, Al2139 AM Aluminium Association Teal Sheet for AI2139 modified for DMLS
1210 70 O Ko HSHE I EOS CaseHardeningSteel  20MnCr5 1.7147
HIAJH ASUTE. EOS= 3004 EOS CobaltChrome MP1 UNS R31537, ISO 5832-4, ASTM F75, ISO 5832-12, ASTM F1537

H Z2t0] M2 TIME HIZOZ

EOS M 290 EOS M 400 Series Mo QTS BHEGH o igh/purty copp=1
Crl DB 14000H 014 BOH A13tEOS ‘HIAE &3¢ [ 34 22 MM U SAH S GMY AHE HAS 8 9/8r DMLS £1HE X&Ho2 e o — COMIEIEEl PUIE Conper

NG ASLICH CuCrzr ©18150, CW106C

Configuration EOS MaragingSteel MS1 AMS6514, 18Ni300
. : i HX UNS NO6002, AMS 5390
Exposure Module Configuration New Matenals
EOSQF &t T24gt ‘ IN625 UNS N0B625, AMS 5666, AMS 5599, 2.4856, NiCr22MoINb
Exposure Module s AT DI IO ‘ EOS NickelAlloy
20| X 1x  2x E R U = IN718 UNS NO7718, AMS 5662, AMS 5664, 2.4668, NICr19Fe19NbMo3
400W  400W HAS JHerat A 9
: 210X X ax —===sTa IN939 Inconel™ 939
H ; ) KW 400W ZLICE
. Je T 25 17-4PH 1.4542, UNS17400, AB64M
e 316L 1.4447, UNS S31673, ASTM F138
Modifications 316L VPr 1.4404, UNS S31603
Technical Data EOS M 290 AMCM M 290-2  AMCM M 290-1 kW AMCM M 290-2 kW Technical Data ~ EOS M 400 EOS M 400-4 1240 Q0 2+ ‘ EOS StainlessSteel CX Precipitation hardening tool steel
& 27 250 x 250 x 325 mm | 9.85 x 9.85 x 12.8 in (4 & Za0|= 0| =3 XA =7 400 x 400 x 400% mm (15.8 x 15.8 x 15.8 in+) JE IZHAE £ GP1 Stainless steel 17-4 / 1.4542
& i HSH A OlA
oM 7Y Yb fiber laser oy 9 Yb fiver laser; 1000 W Yb fiber laser; 4 x 400W g =+ AsUth PH1 1.4640, UNS 16500
st 717 - ” " :
I Fthets fens F-theta H= 1 4 SuperDuplex Austenitic-ferritic duplex stainless steel
E 1 up to 7.0 m/s (23ft/s) —— .
nESPNTIE 1 4 Data Package Ti64, Tib4 Grade 5 TIBAI4V, IS05832-3, ASTM F1472, ASTM F2924, ASTM F3302
20| =g CW /pulsed laser 100 pm (0.004 in) approx. 85 ym | 0.003 in -
Py 32 A/ 200V up to 7.0 m/s (23ft/s) I ES0 et ‘ EOS Titanium TIB4EL, TiB4 Grade 23 TIBAI4Y ELI, ASTM F136, ASTM F3001, ASTM F3302
HY S5 ~
HIOIES MAdst A - -
Hel A max. 8.5 kW/ 15 KW 15 KW 17 kW approx. 90pm (0.0035 in) approx. 100um (0.004 in) o1x = co= '|'_' EOS Titanium, TiCP ASTM F67, ISO 5822-2
average 2.4 KW/ with plate 50 A 3% 50 A AsULL  EOSE 1.2709 EN 1.2709
heating up to 3.2 KW MOl D U= 9 EOS ToolSteel
&= 37133 7,000 hPa; 20 m3/n (102 psi; 706 ft3/h) max. 50.2 kW/ typical 16.22 kW max. 45 kW/ typical 22 kW HIAE Zas s H13« ASTM AB81
A ThA Argon / Nitrogen 7,000 hPa; 20ms/h (102 psi; 706 ft3/n) XOIEZLLCE ‘ EOS Tungsten Wi Pure tungsten
AMCM M 290-2 FDR Fine Detail Resolution EOS M 300 Series EOS Copper Solutions EOS Copper Cu EOS CopperAlloy CuCrZr
O dwoetd O MOZA JE 12 =% B3 YLs st Itset 25 85 &
Main Characteristics « &2 F2| =& « 80y ol FHS| =& =2 MEYE aots
52 M|, E¥EE MAHS 12mm3/s HMES 9%t &84
Configuration . A Ato| MEMS Hdst) COXE| S =2 MEN Y o ok [T, d MY
Configuration QA HLE Z2A A I 82 e - A8 & 2| (>99.95% purity)
E Modul Exposure Module
xposure Module Typical Applications « G#t7| « 23 AZ oE - d7] 2H
o] X 4x  4x « WA ZA - @ty - QlEH
20| X 2% &Y & c 24t MEMS TR cRERY CHojL MEMS TAR B
400W St CHYSH MY 88 20k CHYsh MY S8 =0k
Dispenser ]
A Ou Content ~99. 6% ~99% ~99.95%
EOS  *=A| OfF Process 20um 80um 40pm
EOS M 290 EOS M 400 AMCM M 290 1 kW
Technical Data AMCM M 290-2 FDR Technical Data EOS M 300 Series Conductivity As-built >80% As-built >20%
Mz B2 250 x 250 x 325 mm (9.85 x 9.85 x 12.8 in) (4 & S20|£ £0| Ea) Mzt B2t 300 x 300 x 400 mm (11.8 x 11.8 x 15.81in) in1ACS P — R —— Up o 007
oY S Yb fiber | ;2 x 400 W 20| 9 Yb fiber | ;4 x 400 W ) ) ) ) -
ol = erjeser 2 x ol & beresen 7x Typical Yield Strength  As-built 180 MPa As-built 160 MPa As-built 165 MPa
&8 77| F-theta lens; standard digital scanner with active cooling &t 717 4 F-theta lens; high-speed scanner
Heat treated 140 MPa Heat treated 200 MPa Heat treated 110 MPa
AW K[ up to 7.0 m/s (23ft/s) 62,5 up to 7.0 m/s (23ft/s)
Typical Tensile Strength - As-built 200 MPa As-built 210 MPa As-built 235 MPa
2old X approx. 40um FDR  (0.002 in) 2olH =4 approx 100 ym (0.004 in)
el =3 32 A 400V FEEE %63V Heat treated 190 MPa Heat treated 300 MPa Heat treated 220 MPa
e 15 kW M2 an| max. 36 KW/ typical 26KW Typical Elongation  As-built 5% As-built 40% As-built 45%

2
ot 27| &2 7,000 hPa; 20 m3/h (102 psi; 706 ft3/h) 4% 27|22 7,000 hPa; 15 m3/h (102 psi: 530 ft3/h) Heat treated  20% Heat treated  30% Heat treated  50%
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» M J|2 OIS [ B0 SIAHEOE JI(2 HI0|EHI 0] At AOIHA= AZMGHIXE ot= F&0 STLEITI0 &l S HI0IHE gl= 420 H&E 3D A YHI=
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» LS TE TS M4 TS JtsUnE Eoh HE 25 S 2 HI0IE It 8ls 82 H2or dd TH 0 kot £H - 2H A=)k
HE GEHE ZIstH 3DHIOIE =01 JtsELLL HIEEI0 2HE ZIMELC

HIZ AMOI=  1,000x1,110x2,660mm X2 380V (220V 24
=y/| 400kg 32 A2 6~8 bar
A ELE 1413 cfm LEH S8 HES ‘
SHuM S 2L Al 8E 20~ +40°C 03 A CHE 2 AJHIH ZHS AN

22 37| 60~30um (H& Its) X A8 75dB

SH/IRK

SHIS Aot S0 | =2 HUTE HZ6H MK BUE SS HOIL S B 450
OmMHE HA SHAOR SXOIH OIS0 A1 A0 IHSHHD 7520 EHHS M Jisth | AN/ BHY SE 3DAM
Ex | N0 HTHIE A AM0 | HS HOIO SHAN U SEIOI 0S4 [IHE AT U Zost Bk
ks Ll =3 A B2 AIZF QHH| AZH TS
FR|=s ~ 3DHIOIE XE Jts
» E ; 0-180° :
» ZHI0IE : F8tolH Huc | -~ 0.05mm - ~0.006mm ~0.028mm ~ Tmm
» JtA 2DI0I2E, HA JA B8 Q) |
» 22 HA 1
» 2REEA |
L HOIZ2IH B MO 27 22 =) =g | HE | HE e 2 pp| ANEE/ Hof ZUE
L o 312 ge =gy oD HOIE =2 R-E- HIZ o 3D BIOIE 22
SSIQ4HHI0IE S | 3DOI0IH 2=
HZ AHI= 1,400x900x1,700mm 2l 480kg 1
HIZ &%l AOI= 200, 300, 400mm HeF/FIH4: 220V, 60Hz i
= azng =R :
A52)| SSAA {0 Sber gaS=3n 104 mamg 170 A2, - XHSXE AFRIDIH, I 28, THS A, DI ST, Mo, SUE
EZYIA AHIZE min 1,200L/3] JHA XIg 0= EA IS e |
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