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High-Volume Producti

SCALABILITY = PRODUCTIVITY

Throughput:

Less than 500k m2/year -
Cost level:

EUR/BPP E%%)

—w More than 15,000k m?/year
1@ Cent/BPP




LY |

L EAL N

EBAMIYIT LTI AR
—SJL—MNEd—5F1>0

BERTILOA—FA 2 IBLRA NI —F4 >0V )1 —>3> %I D EHIC. BHETEHEE
DEE EPVDIEMMTIDR— h I A UAZBAEHDETLET,

TLA—F1 >0 &£lE. DALY SEESHICHRIET ST ETHD., MODBHZHFSRAMEOIRXNT
BVWEEEEEHIBCECEREBNTLETD,

—A. RARI—F1 >0, (F. KDEHENRTO—FT>0FECTYT., BRICHEESNE/I\AR—FF
L— hrOMECHEEEITECT. REEOINT IEOSEZBHETETD,

NS, E3—D Y RIO—F1 29 H'H0D. CNIFKREEDBIEREEBD/\—TFL— b
N INAR—ST L — MNTHEAIITEINDHIIC RIEESND T EE2ERUET,

Pre-Coating/

Input: : : Forming/ Laser Optical
Metal Strip strlp-Coatlng Cutting Cutting Inspection
) OF T
Post-
Laser Leak Coati Stack QOutput Fuel
Welding Testing oating Assembly Cell Stack

~4 Eﬁz’ FEF =)

SUBSTRATES MAGNETRON SPUTTERING

—g Pre-Coating Post-Coating
,,7"

Metal strip\

ELECTRON BEAM TECHNOLOGY

Bipolar Plates

= ) g Pre-Coating
& _ > Y _

PEMBARIEM/ A R—STF L — B LUERE/ A R—ST L — FOBRIEDIZH (T, Httld, Z#bS
NSy I A — LD BHEEFEO-—XICEDEERDY Y1 —3>F T, RBEVPYDEERIR
HIBTENTEEYI., CTOR—FITAUAZE. &4 (O—JL - WY— - O—JL. R2R) YER (= —

~ewW— > — K S2S) DOREDIZHD. HAFRHRE. /\1Ov hNEE., ABEEEBZ TEI(CHIE

NDEI,

E5(C. BEROBIRCEIDCELZHM[LL. REREDI> T hMeBEHROERT T 121>
LESE(CTECESSEDCLEHETCT. TDOLT. HAABIX MEREWZULET,

MSC1250 AZA HISS

Metal Strip Coating System Horizontal Coating System

e ——

MSC500B XEAINOVA® L

Metal Strip Coating System Inline Coating System

Bipolar Plate

Gas Diffusion Layer

Membrane Electrode Assembly
Gas Diffusion Layer

Bipolar Plate

RRIEMR YYD

Z—T (23

/

~




L]

]
25

PEM#2A431 25t A Bl AR

SHOPEMRARIEMA D —RINR-—RERY Y J(d. KOFEEAIET (CR) . RIFREEE. BN
EMMERMERAT ILHICRBEESNTNET. CNSDERYYIDICR, BEMEE. WA,
EBREFAFOMEZRL. BRIGHBEBECI O TRESNTNET,

735> R—J 7 —ISEQOBSRILF N ERER

1000.00
10000
10.00.
- 1.005
£
&
E 0704 M sUs 3161
j‘ = [l VON ARDENNE
2 o01 WA
before 0,8V 96 h? 1,4V 30 min?
1) 150 N/cm?, using gas diffusion layer
2) Polentiostatic tesl, RE: RHE, 1 mM H,SC, (pH=3) with 0.1 mg/l HF, 80°C
ZBTDIHER b L A7 R BAST)
28
_ 24
E SR »
S 20 AR RN SR v S S s T
:’é_:. 1.6
g 1.2
8 ’ W sus 316L
€ 0.8 M VON ARDENNE
g pre-coated
3 [T e VON ARDENNE
= post-coated
8 0.0 » M AU
0 100 200 300 400 500
Time [h]*
3) ZBT's AST-3 &t 0.6 V cell voltage, single cell assembly
4) Test duration corresponds with several thousand hours of operation

PEMEEA#4E A B AR

VON ARDENNED I —7R> BRfE
(. RRIEMDBAL CIHEMEIC
BNnTunxEd,

IR S L AHERT(E. VON
ARDENNEO—F« >4 (FL-O
—FA O BLWRA NO—F
@ >7) DMREE. PVDEBIR
DEREC(CITRILE T .

VON ARDENNE(&. PEMEFMERDESBMIEBIRMLU TULET . COKEE. FREmiEfiKiy/mEiaiK

#t (ICR/TPR) &R L. BEEGHEM COREREZRHILET,

10000.05
1000.0-
100 D: W sus 3160
g I VON ARDENNE
- carbon coating
T 10.04 on sUS 3161
§ ﬁ Au coating
g 10 on'SUS 3161
= W Tigrade 1
-3 Pt coating
= 0.1 on Ti grade 1
PEM-FC PEM-EC
1) 0 Nfem?, using a carbon gas diffusion layer

HETTAS B2IJVU>D, =
SEaL—2a>h5) Oy MEEET

B>V >0 LBIEDRFE

M 1350 & SR

Loz o/ 0> —-_7IF V-3t 5 —-T¢l4.
PEREIAET, PEEDRERORETT U~ 3
SCEDBATNET

ZEFEBEPEOMEEDE 1L —2 325, SR
BIW Oy MRIEDY > T VAR, REETEARNF S
DRAIE - FHliET. BEVWTELCHBIERLET. D
1z, BERORBCELIZH>TIVGAXT, KED
WREZFAICT A NI DT ENTEFT,

Technology & Application Center Dresden

A4
=1L —>3>THHEESDS E‘
ZIEERER S5

K

HiEDH>TU I E
BH—DY—-XN5

8

J
RIEIRO%E E‘
BtHo/\Ua1—FT—>(C

HSENEDHE T

Alexander Wemme

Vice President Energy
Conversion & Storage
VON ARDENNE GmbH

\, +49 351 2637 177

Susann Puppe

Sales & Business
Development Manager
VON ARDENNE GmbH

\, +49 351 2637 9748




OUR STRENGTHS

IN-HOUSE TECHNOLOGY &
APPLICATION CENTER

¥ Sample coatings of customer applications

C¥ Development of customized layer stacks

¥ Product & process verification and optimization
(@ Testing of new technologies and components

GLOBAL PROJECT EXPERIENCE

VON ARDENNE equipment is used in over 50 countries.

We have established an installed base of hundreds

of coating systems worldwide, ranging from small tools
to equipment for large-area coating applications for
several markets.

CLOSE PARTNERSHIP

VON ARDENNE has a network of partners for

even more profound R&D work and to identify future
technologies. It consists of:

@ Fraunhofer Institutes such as IPMS, FEP, IST and ISE
C¥ Institutes of the Helmholtz Association (Jlich, Berlin)
C¥ Universities (Kiel, Dresden, Sheffield)

¥ Companies such as FAP GmbH, scia Systems GmbH

WHO WE ARE & WHAT WE DO

PROFESSIONAL SIMULATION SUPPORT

We offer professional simulation technology to ensure best
process quality with regards to plasma, heat and cooling.
Furthermore, our simulation tools help demonstrate, develop
and improve layer properties and define or optimize processes,
details and the performance of our systems.

COMPREHENSIVE SERVICE PORTFOLIO

(& VON ARDENNE service hubs around the world
€ On-site service

(@ Remote access by our technology department
(¥ Regular technical and technological trainings

@ Spare & wear part warehouse close to customers
@ Lifecycle extension of wear parts

UPGRADES & RETROFITS

As soon as your business is growing, your VON ARDENNE
equipment will grow accordingly - thanks to its modular design
and the upgrades we provide. We will also supply you with the
necessary technology upgrades if you decide to change your
applications.

Furthermore, when your equipment is ageing, we will retrofit
your systems with new components, no matter if they are
VON ARDENNE or third-party machines.
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VON ARDENNE develops and manufactures industrial equipment for vacuum
coatings on materials such as glass, wafers, metal strip and polymer films. These
coatings give the surfaces new functional properties and can be between one
nanometer and a few micrometers thin, depending on the application.

We supply our customers with technologically sophisticated vacuum
coating systems, extensive expertise and global service. The key
components are developed and manufactured by VON ARDENNE itself.

Systems and components made by VON ARDENNE make a valuable
contribution to protecting the environment. They are vital for
manufacturing products which help to use less energy or to generate
energy from renewable resources.

Our customers use these materials to make high-quality products such as
architectural glass, displays for smartphones and touchscreens, solar modules and
heat protection window film for automotive glass.

WORLDWIDE SALES AND SERVICE

VON ARDENNE GmbH (headquarters) | Am Hahnweg 8 1 01328 DRESDEN | GERMANY
Sales: \ +49 (0) 351 2637 189 | sales@vonardenne.com
Service: \§ +49 (0) 351 2637 9400 | support@vonardenne.com

VON ARDENNE Vacuum Equipment (Shanghai) Co., Ltd. 1% +86 21 3769 0555 | ¥ +86 21 6173 0200 | sales-vave@vonardenne.com; support-vave@vonardenne.com
VON ARDENNE Malaysia Sdn. Bhd. | +60 4408 0080 | # +60 4403 7363 | sales-vama@vonardenne.com; support-vama@vonardenne.com

VON ARDENNE Japan Co., Ltd. | Tokyo office |4 +81 3 6435 1700 | # +81 3 6435 1699 | sales-vajp@vonardenne.com; support-vajp@vonardenne.com

VON ARDENNE North America, Inc. | Ohio office | € +1 419 386 2789 | ¥ +1 419 873 6661 | sales-vana@vonardenne.com; support-vana@vonardenne.com

VON ARDENNE Vietnam Co., Ltd. | Y +84 966 29 29 50 | sales-vavn@vonardenne.com; support-vavh@vonardenne.com

VON ARDENNE India Pvt. Ltd.. | sales-VAID@vonardenne.com; support-vaid@vonardenne.com
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