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() GE Aviation's Additive Development Center
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GE Plans to Invest $1.4B to Acquire
Additive Manufacturing Companies
Arcam and SLM; Accelerates Efforts In
Important Digital Industrial Space

Expands design envelope to substantially reduce product cost

L]

Ll

Enables productive new model for services cost and delivery

Lead in design and manufacture of highly valued parts

Enter a fast-growing industry where GE can build a competitive position

» Leverages GE Store: key strengths in materials, software, and product design

L]

L]

BOSTON, MA (USA) - GE (NYSE: GE), the world's leading digital industrial company, today
announced plans to acquire two suppliers of additive manufacturing equipment, Arcam AB and
SLM Solutions Group AG for $1.4 billion. Both companies will report into David Joyce, President &
CEO of GE Aviation. Joyce will lead the growth of these businesses in the additive manufacturing
equipment and services industry. In addition, he will lead the integration effort and the GE Store
initiative to drive additive manufacturing applications across GE.
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.: GE Acquires Stake in Concept Laser, Arcam

BOSTON — General Electric Co. has announced the execution of an agreement to acquire BRIVl ISR o110 (-}
a 75 percent stake in Concept Laser, a German manufacturer of 3D metal printing Feb 2017
machines, allowing it to take full ownership over the next several years.

GE has also concluded its tender offer for the shares of Arcam AB, purchasing 76.15 percent of the Swedish 3D
printing company. Now, with controlling shares of two important producers of additive manufacturing systems under
its belt, GE has pledged to invest significant funds into the advancement of 3D printing technology, improving the
portfolios of both companies.

“GE has made significant long-term commitments to both Arcam and Concept Laser to enhance their
complementary technologies,” said Mohammad Ehteshami, vice president for additive integration at GE Additive.
“‘Both companies are important players in the growing additive manufacturing movement, and are foundational to
GE’s journey into this revolutionary manufacturing space.”



=d DMG MORI acquires 50.1% of shares in SLM 3D prmtmg
company REALIZER

Feb 16, 2017 | By Tess

German machine tool manufacturing company DMG MORI has acquired 50.1% of shares in German additive
manufacturing company REALIZER GmbH, strengthening the company’s 3D printing technology offerings.

DR 1760 o

E % N 2 (R BEFR B BB
The Pioneer of 3-D Printers

With the acquisition, DMG MORI is adding selective laser melting (SLM), REALIZER's specialty, to its already
full arsenal of machining and manufacturing processes. In the additive manufacturing sphere, DMG MORI
already has experience with laser deposit welding processes (through SAUER GmbH), and with the addition
of REALIZER's SLM technology and products, the company is excited to grow its AM business.

“This is the perfect complement to our high-tech machines in the field of Advanced Technologies,” said
Christian Thones, Chairman of the Executive Board of DMG MORI AKTIENGESELLSCHAFT. “Selective laser
melting in the powder bed opens up completely new areas of application for our customers.”
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Additive manufacturing (ASTM F2792)
The process of joining materials to make objects from 3D model data,
usually layer upon layer, as opposed to subtractive manufacturing methodologies.

transfer

CAD sllce

Solid CAD model
(.stl file)
....An additive process

CAD model is
reassembled in physical
model, layer by layer
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Method of bonding
Chemical bond Sintering Gluing
| ek
Deposition Photocuring | | | SLS CAM-LEM FPM 30P LoMm | JPS
‘ ------ - Y e ——— -
EOSINT S0LID
S . | CENTER
( ( !
1| FDM | SMM BPM SDM | | SLA || STEREOS SGC
Vie===e V=== 2
cC DMD TSF
Technology University/Company Technology Univ./Company
FDM Fused Deposition Modeling Stratasys SLA Stereolithography 3D Systems
CC Contour Crafting usc SGC Solid Ground Curing Cubital
SMM | Sanders Model Maker Sanders Prototype SLS Selective Laser Sintering Texas & OTM
omMD Direct Metal Deposition Michigan FPM Freeform Powder Molding RPI
BPM Ballistic Particle Manufacturing BPM, Inc. 30P 3-D Printing MIT & Z-Corp
TSF Topographic Shell Fahrication Formus, Inc. LOM Laminated Object Manufacturing Helisys
SOM | Shape Deposition Manufacturing Stanfard JP5 JP5 System Schroff
Technology University/Company
CAM-LEM Computer Aided Manufacturing of Laminated Engineering Materials Case Western Reserve Univ. & CAM-LEM Inc.
EOSINT Laser Sintering EOS (Germany)
STEREOQS Laser Photolithography EOQS (Germany)
SOLID CENTER| Lamination of paper Kira Corp. (Japan)
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PBF

(Powder Bed Fusion)

DED

(Direct Energy Deposition]
/.

PP ) ME ) MD } BJ

(Material Dispensing)

(Photo-Polymerization) (Material extrusion) (Binder Jetting)
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Fused Deposition

Stereolithography Modeling Polyjet 3DP Selective Laser Direct Metal
g8z}, 3D @23l ¥Stratasys, etc. %3D Systems, etc. Sintering TC:’C;LL"‘E%
Systems, etc. ¥%Stratas s etc BWEOS, etc. molLE,

s . ZOptomec, etc.

J

ASTM F2792-12a2] 77Ix| &&l0] U2SL}, 7|=7HE 01X|7F 2 671X| EOk(Sheet Lamination H2])



SLA (Steree-Lithegraphy Apparatus)

© HO|X AFHE Sol BHS NEAE

Swww.Bandicam.co.kr
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SLA (Steree-inegrapiy ApDpareius)

% Materilaise mammoth %&HH| (2100 x 700 x 800 mm)




Metarial EBdrusion

- FDM (Fused Deposition Modeling)
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Merteral EBxtrusion

- FDM (Fused Deposition Modeling)

% Stratasys 3D Printing %&HH]|

Build size

Nozzle temp.

Chamber temp.

Filament material

(Fortus 250mc)

254 x 254 x 305 (mm)

(Fortus 450mc)

~300C

406 x 355 x 406 (mm)

(Fortus 900mc)

~75TC

~360TC

914 x 610 x 914 (mm)

ABS (300C)

~145T

~360C

ABS(300C),
PC(330C),
ULTEM(360°C)

~175C

ABS(300C),
PC(330C),
ULTEM(360C)




Metteral Jetdng

- PolyJet

% UV 28t DEXHE YN ZAYSH F3}

n2g HE 59
Printing Head Block

n2E HE(EE 8
Printing Head

dErg A=l
UV Light

t

S
Build Tray

X|X|0f &
Support Material Build Material

[=R= ¢ |-

Jetting Head - X axis

Fullcure M
(Model Material)

Fullcure 5 —/
{Support Material)

Build Tray / — Zaxis



Bincder Jettng

- 3D Dimensional Printing (Inkjet Printing)
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Hroln xj2
Binder Material

L= 0| =2E §E=
Standard inkjet printhead

E——
2/ 595 =1 X HY
Roller / Spread a layer of powder




Poweler Fusion

- SLS (Selective Laser Sintering)
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Direct Energy Depositon
- DIMIT (Diirect Metel Tooling)
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3D Printing {2

ﬁ I . Staintess Sieel Bronze, Titandum Tigd
.

iR

e
-
-

el

ABS, Epoxy, BC, Mylon Etc.

Plastic
Metal

Rubber

Paper

‘Wax

Wood
Sement Polymer

Ceramic composite
Sand

Sugar
Salt

Chocolate

Food ——>

Meat

Human tissue
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ABSplus ABSi
Opaque standard plastic in 9 colors " Translucent standard plastic in 3 colors '
ABS-M30 W ABS-M30i
Opague standard plastic in & colors h Biocompatible, sterilizable engineering b
plastic

ABS-ESD7 ASA
Static dissipative standard plastic =S e E:) Uv-resistant, durable standard plastic

FDM Nylon 12

Tough plastic for advanced applications '

PC-ABS @+ PC-ISO
High-impact engineering plastic in black .' . Stronger biocompatible, sterilizable .'

engineering plastic

_» PC

Strong engineering plastic in white g

@ . PPSF/PPSU ULTEM 9085
‘; #&. Sterilizable, strong | 2 % FST-rated high-perfarmance plastic 4

high-performance plastic

‘ ULTEM 1040
: Strongest, most heat-resistant FOM b

material

Stratasysit M= FDM 2Xj{
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ABSplus-
P430
Supporn Structure Soluble
Tensile Strength 1.4 Jh:_:;?:. (3
8,450 psi (98
Flexural Strength MPa)
120D Impact, 2.0 fi-lbdin
notched {106 J/m)
Heat Deflection | 204°F (26°C)

ABSi ABS-ESDT ABS-M30

Saluble

5,400 p=i (37
MPa)

8,980 psi (92
MPaj

1.8 ft-ib/in (B8
Jim)

188°F (87°C)

Saoluble

5.200 p=i (38
MPm)

8,800 psi (81
MPa)

2.1 fidbiin {111
Jimn)

204°F (98°C)

ABS-M30i ASA
Soluble Salible Soluble
4880 psi 4880 p=i (32 4,720 psi (33
(32 MPa) MPa) MPa)
8,730 psi | 8.800 psi (81 8,720 psi (80
(30 MPa) MPa) MPa)
2.4 fi-lbiin 2.4 fifbfin 1.2 ft-Bbiin
(128 Jimi) (12B Jim) (84 Jmj

204°F {9gC) 204°F (DG°C) Test pending

PC-ABS

Sohible

5.000 psi
(34 MPa)

8,530 psi
{58 MPa)

4.0 fi-Iodin
(235 Mmj

230°F
(110%<)

PC450

BASS

8.285 ps=i (57
MPa)

13.080 psi
(80 MP3)

.8 fi-lbfin (B8
Jimi)

2T1*F
(133'C)

KITECH

BEIaaT

BASS
Soluble

15,100 psi
(104 MPs)

1.0 fi-ibdn
{53 Jim)

2B0°F
(138"C)
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Rigid Flexible Medical
. 1] Eoji - 1
i — —_— + . .
Trans:p‘?rent Durus Vero (Opaque) Tango Medical
Rigid PP Like Rigid Rubber-like
VeroClear DurusWhite ) TangoPlus HA -Clear
VeroWhitePlus RGD835
FullCure810 FullCure430 srofihitertus FullCure930 FullCure630
General Purpose VeroBlue TangoGray HA -RoseClear
FullCure720 FullCure840 FullCure950 FullCure655
VeroGray TangoBlack HA- SkinTone
FullCure850 FullCure970 FullCure680
VeroBlack FullCure870 TangoBlackPlus MED610
FullCure980 Biocompatible
VeroDent
FullCure670

Stratasysit M= SLA & Polyjet &7}
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CAD model

would sag duzing bulding,

CAD ruodel divided into lagers
[ built this way, the center

to'be built
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Supporter 810l

Bridge &4



I FDM AHH|
sSupport (2i2|¥)

L E FOM S
support (+&d,4c¥)

DLP & SLA 4]
Support (2}2]¥)




WEE| Faas &S Polymer @] e




Sk Sl

™ 3D E2IE{ &HH|

&

*Phenix systems (Z&A) 20134 Q1
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Canada 1.3%
1.9%

Sweden France Germany
1.2%  32%

[Source : Wohler Report 2015]
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- EOS(=4)), 39 systems(0|=1), Arcam(= ), Concept Laser(= ) ‘
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Printers shipped in 2014
m|pstalled Base in 2013

‘ e%s (Germany)

SDSYSTEMS
J Phenix Systems (USA, France)

CONCEPTLASER

(Germany)

Hb P

CAD TO METAIL

.

Ar:.um AB’ (Sweden)

REALIZERE

Report (3D Printing of Metals 2015-2025, IDTechEx)

The Pioneer of 3-D Printers  (Germany)

SLM

SOLUTIONS
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@ Direct metal sintering process
Powder Bed Fusion (PBF)

“» KITECH

HSRYMIIeaTE

Direct Energy

Type .
Laser Beam Melting E-Beam Melting Deposition (DED)
Laser/Electron Beam
(Energetic Beam)
— Laser Beam
PowderFeeding
Powder deposition Beam deflection &
system ‘”"focusing system
Metal Powder P
. Focused and tallurgi
Mechanism / deflected beam Bonding Meit Pool
Melted pattern 1 ™ S S
/‘Loose powder
Powder
container —_—
Materials Steel, Al, Ti, CoCr, Ni-based Ti, CoCr, Titanium aluminide Steel, Ti, Ni-based alloys,

alloys, bronze, ceramics

composites, ceramics

Surface quality
& Accuracy

Good

Medium

Poor

Multimaterial

Unable

Unable

Possible

Commercialized

EOS, Germany

3D systems, USA
ConceptlLaser, Germany
Wuhan Binhu, China
Realizer, Germany

SLM solutions, Germany

 Arcam, Sweden

* Optomec, US
 DMG Mori, Japan
» EFESTO, US

*  Trumpf, Germany
» Insstek, Korea
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© Powder Bed Fusion (EOS GmbH]

= Materials : 2 E3IS, AH|Cle2]

= X2IAHOA K Sote S5220s &

Material Group

Trade name

AAE EIEIESS JIZEY T = 822

Material type

Typical applications

Maraging Steel

EOS MaragingSteel MS1

18 Mar 300 / 1.2709

Injection moulding series tooling; engineering
parts

Stainless Steel

EOS StainlessSteel GP1

Stainless steel
17-4/ 1.4542

Functional prototypes and series parts;
engineeringand medical

EOS StainlessSteel PH1

Hardenable stainless
15-5/ 1.4540

Functional prototypes and series parts;
engineeringand medical

Nickel Alloy

EOS NickelAlloy IN718

Inconel™ 718, UNS NO7718, AMS 5662,
W.Nr 2.4668 etc.

Functional prototypes and series parts; high
temperature turbine parts etc.

EOS NickelAlloy IN625

Inconel™ 625, UNS N06625, AMS 5666F,
W.Nr 2.4856 etc.

Functional prototypes and series parts; high
temperature turbine parts etc.

EOS NickelAlloy HX

UNS NO6002

Parts with severe thermal conditions and high
risk of oxidation, e.g. combustionchambers,
burnercomponents, fans, roller hearths and
supportmembersinindustrial furnaces

CobaltChrome

EOS CobaltChrome MP1

CoCrMo superalloy,
UNS R31538, ASTM F75 etc.

Functional prototypes and series parts;
engineering, medical, dental

EOS CobaltChrome SP2

CoCrMo superalloy

Dentalrestorations (series production)

Titanium

EOSTitanium Tied

TibAl4V light alloy

Functional prototypes and series parts;
aerospace, motorsportetc.

Aluminium

EOS Aluminium AlSil0Mg

AlSi10Mg light alloy

Functional prototypes and series parts;
engineering, automotive etc.
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& Powder Bed Fusion (SLM)
= e AAILIGE ==Y HAE

= Mechanical properties of SLM parts

= Satisfied with ASTM requirements

0° Horizontal

i 90° Vertical
1400 4 M Tensile Strength M Breaking Elongation 30 AlsitoMg
= ASTM Requirements 500 {4 W Ultimate Strength M Breaking Elongation 10
1200 = I P W YieldStrength @ Min. according to DIN EN 1706
£ : = ! z
S 1000 o : & = 4001 | B
e | T elm . r 20 c 2 : c
o« = a = ' <
£ 8007 I = £ 3001 i | 2
= I F15 © g i 3
& 600 - : o A -E- ------------ _g
Jrr i W | L w
ﬁ N tio g @ 200 ! 4 =
Z 400 - I = 2 : £
c =i M g - miamn ity ik -
[T w = 1 1]
= I L 5 & 100 1 L 2 @
200 - : &
I
0 4 T : T O 0 = 0
Tigdll TiGdll TisAl4Y TicAl4V 0 ) _ _ 90
SLM  SLM HT SLM  SLM HT Build Direction [°]

< Ti6Al4V and Pure Ti SLM specimen > < AISi10Mg SLM specimen vs. lamination direction >
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@ Direct Energy Deposition (LENS — Optomec])

= Materials : titanium, nickel-base superalloys, stainless steels and tool steels

CP Ti, Ti 6-4, Ti 6-2-4-2

Ti 6-2-4-6*, Ti 48-2-2*, IN625,IN718,IN690*, Hastelloy X*, Waspalloy, H13, 87, A-

Ti 22A1-23Nb* MarM247*, Rene 142 2
13-8, 17-4, 304, 316, 410,420, 15-5PH*, . e TiC*, WC,
AM355*, 309%, 416* W', Mo™, N CrC*
Cwar  aummm  comer
. GRCop-84*,
Stellite 21 4047
e Cu-Ni*

* Materials used in R&D

Ultimate Tensile Strength Yield Strength Elongation

LENS 316 Stainless

Steel

316 SS Anneal bar 591 243 50
LENS Inconel® 625 938 584 38
IN 625 Annealed bar 841 403 30
LENS Ti-6Al-4V 1077 973 11
Ti-6Al-4V Annealed Bar 973 834 10

Source . optomec.com
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@ Manufacture of metal powders

| Vacuum
® |l Induction
Melter

Gas Source|| ©
and Pump ||

pressure
source
I
Nozzle |
. ~.chamber
Fine | )
Powder \._\ /

Collection
Chamber

< Gas Atomizer >

A) Mechanical: Milled Aluminum Powder Containing Disperoids
B) Water Atomization : Iron

C) Gas Atomization. Nickel-Base Hard facing Alloy

Source "Atomization - The Production Of Metal Powders" A.
Lawley, MPIF.
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M Y AIXI=E M= (Rapid Prototyping) ZIH™ M= (Direct Digital Manufacturing)
x|

o HIEA, MAl, 29, F7IRE S2 3719 o YA HE, g 25 S S+FF HH
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LI
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GE Aviation's
Additive Development Center

JIAEH 4 2H
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(O]22H]A| S2
p KITECH
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Ceramic cores

TiGAI4Y

Metal satellite
rocket components

Airbus A380
component

P KLESH



AlNIE M= (Rapid Prototyping)

© ©

X %—I HaA

 aal

",‘! 3D Cooling Water Channels

En | Porous
."-E‘—Fﬂ
—

KITECH
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http://www.innomia.cz/files/gallery/tools-repair/oprava-formy-2.jpg
http://www.innomia.cz/files/gallery/tools-repair/oprava-formy-4.jpg
http://www.innomia.cz/files/gallery/tools-repair/oprava-formy-6.jpg
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M U AIXIZE XM= (Rapid Prototyping) ZIH™ M= (Direct Digital Manufacturing)

o AL H 7= FE o AlE &t =€ HFE (2E ML S+=29)
o OHIE & AlMIE M% o AIZAI FE2E YN (S4T YMSTH)
B

22 wot: IR ADE 77| SESE &M I|0Y, YAZHO| EHI|SL, CIRIQ) CILSE B0]

CHARE 2 AL AlMZE &2 > < ALZXF HEE2| 3D CADY|EE MAI|7]| B8 >

Nokia Lumia 820

20IEE =M

Cisco 2l0[u}0] 77| AMZF  £L8I1H ANE

HAE|ORO|H o|EE

$pKTECH
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< Strain gauge >

- Carbon composite(substrate), Ag(ink) - . . .
3D printed electronic device P 9 3D printed optical device

(Voxel8)

3D printed quantum dot light-emitting diode (QLED) Printing of conductive material on textile

vLKITECH
e s |


https://atmelcorporation.files.wordpress.com/2015/01/voxel8-electronics-3d-printer-1.jpg

Wax Assembly ~ Shell Making

De-waxed Shell

DE2E JIE

"

- 2B 7 TS

i/l

 Preform | ~ Preform I

5""-—

‘ Dle*forglng I

Die-forging |

vj

Twisted Blade ~ Water Quench  Coined Blade

s ANMARY HA

- HZERH A
OLiX|A R 2t
« HIZEAIZH T

n

HErE!=2] BB FA - F2TI!

&

°l

Z & KITECHX &Ml
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Heat Exchanger (SUS)
narrow slots (2.5 x 1 mm)
without post machining

SLM solutions 3D printer

Heat Exchanger (Al)
Outside cooling fin
inside cooling channel
EOS 3D printer
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M7 U AIXIE HZ (Rapid Prototyping) ZI™ M= (Direct Digital Manufacturing)
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*Bespoke Innovations

Implant surgical guide Hearing aids

Biocompatible material for Polyjet
(MED610, skin contact of more than 30 days and
mucosal-membrane contact of up to 24 hours)

KITECH
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GE aviation LEAP engine
(2, OlojHH A XM AIZ)

3D printed
fuel nozzle (2015)

(e BAH A 25% N
e IIE 74 : 187} = 17}
o LjTA : SHY SA (2T Aot H|H)

(_* 2020'd7}kX| 100,000 ‘42t 0] )

* LEAP : Leading Edge Aviation Propulsion

3D printed bracket

for satellites
(2015, Airbus)

BH dA:35%

oE 714~ : 471 > 174
LTt Ad - 2H SFAF
(1% AZE F7)

¢KITECH
BRBATIE AP
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Topology Optimization

e Optimization of material layout within a
given design space

e Subsection of light weight designs
e Aerospace bracket weight reduced by 35%.

design: structurally optimized

algorithm design: Basic extruded CAD
made by: 3D Systems DMP made by: Water Jet
weight: 9.5 grams weight:  25.35 grams

(3D systems AtZ)

KITECH
£



@ ™ otE &= Al (DED 3D printer)

Beihang University
(Beulng Unlver5|ty of Aeronautlcs and Astronautics )

J-31 ME7| BEFNE (2014, T=)

“Sciaky EBAM 300 ”

Electron Beam Additive Manufacturing for
Lockheed Martin Space Systems (2016)
(build size : 5.7m x 1.2m x 1.2m)

A large 3D printed titanium part for J-31 stealth fighter &p KITECH



® 2™ data 28 X

Did you create your 3D model in mm or inch?

® mm O inch

UPLOAD YOUR 3D MODEL

~ ADD FROM UPLOADED

Color/Finish Scale
Matural e " : ’ ;
e D | 000 | x | 000 x| 000 | mm
Polished BEREB .
o 100 |9%

=2l OEf FA - FRTIZ! &2 F& KITECHL =™

DESIGN BUY SELL LEARN INSPIRE

UPLOAD 3D MODEL

- -

» . Polyamide

=1

*
n Polyamide Priority

4 i

< Standard Resin

e Silver

—

A ’
2% Aluminum
“ﬂ—-‘
< ®@000

Polyamide (natural white)

1 = [ || % <€ =we

A
A
A
A
A

>

KITECH
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O St MA 7| =HL R (D) : Prox300, 3D systems, USA
500W fiber laser, 250 x 250 x 300 mm?3 (x,y,z)

Patented Rolling coater, Automated powder handling

Materials : STS 630

Surface finish ~ 5 um (Ra) , Feature resolution ~ 150 um

l't!

= 400W fiber laser
= 250 x 250 x 280 mm?3 (x,y,z)

' ‘\ﬁ = Materials : Inconell 718, 625




30 =G J=gMNEdAlE -5 oz

* [ The chamber door (1),
» [ The layering module consisting of a roller (a), a roller cleaner (b), a roller scraper (c), feed piston (d),
sintering piston (e), and a collecting tank to catch unsintered powder (f),

. Lens cleaner and protection shutter (3), .. : _—
u P (3) Initial machine state after building cycle

« [ Powder tamping module (4), Blower

Filter cartridge

* [] Heating element (5),

» [ Vacuum cleaner (6),

Sieved powder container

Powder
valve

» [ Oxygen analyzer sensor (7), Process chamber Collecting

tank

» [ Smokes cleaner device (8),
[] Vibrating channel (9). Vibratory channel

Sieving

Sintering System

piston piston

Filling of the feed piston through the vibrating channel
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- STS630(ME Z21Y) 24 IO

Chemical composition

Element % of weight

Fe Balance
Cr 15-17.5
Ni 3-5
Cu 3-5

Si <10
Mn <1.0
Nb 0.15-045

Avg: 8.4m o= 3.7ym

14= B _100
123 ML f 90
E ] 80
10= !- =70 %
8 1 -60
g B
6= i 40
45 i - 30
2l i =20
10
o—r sl Py o p e | |'I s | o o e | |1 B L} [ | 1! I I [ || I _ﬂ
0.010 0.100 1.000 10.00 100.0 1000 3000
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STUUTE A - MG

M 13}x| : DED(direct energy deposition)tt£10] Metal ZZ2IE! 7|HF 100cm3/h g 1% 28713 (AM/SM) A| A& 7|2
M523ty - SetA7iYH 7|9F n1H A 3DZ 2B (PBF; powder bed fusion) A|AE! 7|

ME30H : 87| SOt 243D SHHA U HE8s H=7|= 7%

MF40H| : DE5HUZTIZ3DZRE A% XH|E 83 7|=7/WY

M 5534 : 0f 3

M 563t : Cf

4 )
Ar2 Z£3D printer &8 Metal 3D
W Printing ™ |
Arcam A2 _a W Vaterial
(ZE25) ' ) d Extrusion
: Ti alloy
;. Directed

Energy

Deposition
Realizer 300i
(CHZ)
: Pure Ti
3Dsystems
Prox300 (QHAHEH)

: STS 630

) KIMM 2120 112178
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