Hydrogen FCEV Industry Development

Nowadays it's more important than ever for manufacturers to
develop and find best coating solutions to achieve maximum
product quality and lowest production costs, while preserving our
environment.

Especially in the automobile industry, which has high production
costs, scientists have been looking relentlessly for alternatives to

petrol, which is limited in supply and pollutes our planet.

State of the art PVD Vacuum Coating Technology provides the most

efficient solutions to all these crucial issues.

FCEV Bipolar Plate Coating

Royal Technology's Solution on Bipolar Plates Coating

FC stack contains an array of catalyst coated membranes and
stainless steel plates, called “bipolar plates”.

The electrolyte membrane is the key technology, this special coating
provides a low contact resistance and prevents corrosion through

the fuel cell's lifetime.
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Pa3BuTHe NpoMbILLIEHHOCTU
BogopoaHbIX FCEV

B HacTosiLLee BpeMs [/15 NPOV3BOAUTENEN KaK HUKOTAA BaXKHO
pa3pabaTbiBaTb U HAXOAWTb NYYLLME PELLeHUs 15 HAHECEHMS]
MOKPBITWI 4151 BOCTVIKEHWS HAaUYULLIEro KayecTBa NpoayKLumm v
MUHWUMarbHbIX MPOM3BOACTBEHHbIX 3aTpaT NPY COXPaHEHNM
OKpYy)KatoLLeli cpeqbl.

OcobeHHO B aBTOMOGW/IbHOW MPOMBILLIEHHOCTH, KOTOpast MeeT
BbICOKVE NMPOV3BOACTBEHHBIE U3AEPXKKM, YHEHbIE HEYCTAHHO WLLYT
anbTepHaTUBbI 6EH3MHY, KOTOPbI OFPaHMUYEH B MOCTaBKax U
3arpsi3HsEeT Hally naaHeTy.

'- FC Boost Converter

CoBpeMeHHast TEXHOOr st BaKyyMHOIO MOKpPbITUS PVD
obecrneunBaet Hanbosnee aheKTUBHOE peLLeHne BCeX 3THUX
Ba)KHbIX BOMPOCOB.

MoKpbITHE 6UNONAPHBIX
nnactuH FCEV

PewweHneorkomnaHumRoyal Technology no nokpbituio
6UMONAPHbLIX MIACTUH

MakeT FC copepXXmT MaccuB MOKPbITbIX KaTanM3aTopoM MeMbpaH 1
MAaCTUH U3 HEPXXaBEIOLLE CTanu, HasbiBaeMbIX «GMMOASIPHbIMY
NAaCTUHaMM.

ANeKTponuTHas MeMbpaHa SIB/ISIETCS KITFOUYEBOMN TEXHOOTUEN, 3TO
CreLmanbHOe MOKPbITVE 06eCMeYrBaET HU3KOE KOHTAKTHOe
COMPOTUB/EHNE U NPEAOTBPALLAET KOPPO3WIO B TEHEHME BCErO
CpoKa Cy»6bl TOMMBHOIO 3/1EMEHTa.
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Bogopog, kak

BO306HOB/ISIEMbIIA
JNeKTpUYeCcTBo OT BETpa,
WCTOYHWK SHeprum u3

IHeprus ABWKeHUs BOAbI, COMHEYHbIX
MPOMBbILLIEHHbIX ra30BbIX

BeH3uH, NCTo4YHMK
MCKOMaeMoro Tonsinea

WNCTOYHMKOB

OTXO[0B, SHEPrMN BETPa

VAW 3N1eKTPONKM3a BOAb!
Bpewms 3apspku 3 MUHYTbI > 6 yacoB
BbIHOC/IMBOCTb Bogopoa;: 5 kr Ha 500 km 600 ~ 800 KM BeH3uH: 37 1
. ai [oproyne rasbl Tonmea,

mumcens BOAQ
A Takue Kkak CO,, SO,

[ons Ha pbiHKe Huzkas CpegHss Bblicokas
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3. dopmMmupoBaHue

7. YnnoTtHeHuencbopka

8. ipyroe

Royal Technology FCEV1213

Bipolar Plate Coating Equipment For Hydrogen FCEV

Royal Technology FCEV1213
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060opynoBaHwe 1S HAHECEHNSI MOKPBITUS HA BUMONSIPHBIE NIACTUHBI AN BOROPOaAHbIX FCEV

-

Equipment Structure
Vertical orientation, octagonal structure, 2 doors opening (front and

back) for easy access.

Equipment Features

+ Environmentally friendly system, no hazardous waste

- Total integration, modular design

- Commercialized and standardized for industrial mass production

- Extremely efficient ion source for strong adhesion and high ionization

- Easy Operation: Touch screen + PLC control, one touch operation

-With Royal Technology’ s software, process parameters can be
programmed, saved and reproduced

- Special design of Carousel system for highly uniform deposition

+ High productivity and stability, working 24/7 a week

- Flexible, matches various sizes of plates, for single or double sides

coating

CTpyKTypa 060pyaoBaHus
BepTUKasibHas OpueHTaLys, BOCbMUYro/ibHasi CTPYKTYPa, OTKpbITHE

2-x ABepen (criepemy v C3aam) A1si IErKOro JOCTyra.

0Ocob6eHHOCTU 060pyaoBaHMS
* IKOMOrNYECKN YmcTas cicremMa, 6e3 ornacHbIx oTXo40B
+[onHas nHTerpaums, MogynbHask KOHCTPYKLMS

'KOMMep‘-IeCKOE MCNonb30oBaHME U CTaHJaPTMU3aumAa Ans MacCoBoro
npoun3eBoAcTea

*Ype3BblyaliHO 3thhEKTUBHbIV MCTOYHWK MOHOB /151 CUIbHOW afresnn
11 BbICOKOW MOHM3aLMM

+[MpocToTa B 3KCM/yaTaumm: CEHCOPHbINM 3kpaH + M/1K, ynpaeneHvie
OfHUM KacaHWem

+MporpammHoe obecrnieveHrie Royal Technology nossonsiet
MpOorpamMMMpOoBaThb, COXPaHsTb U BOCMIPOM3BOAWTb MapameTpbl
mpoLiecca.

+ CnelmanbHbIi Ay3aliH cuctembl Kapycenb Anst 04eHb paBHOMEPHOTO
ocaxpaeHVs

+ Bbicokasi pOU3BOAUTENBHOCTb 1 CTabUIILHOCTb, paboTa 24/7 B Hepento

« [MbKas, noaxomuT ANs NAACTUH Pa3INYHbIX Pa3MePOB, A1
OfIHOCTOPOHHErO WU [BYCTOPOHHETO MOKPbITHS
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Linear lon Source - Assisted Deposition

Technical Specifications
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Linear lon Source - Plasma Etching
A A A
JINHEeNHbIN NOHHBbIN UCTOYHUK-BCMOMOraTe/ibHOe ocaxxpgeHue
v o I EEE——————————..
JINHEeNHbIN NOHHbIU UCTOYHUK-TJ1TA3MEeHHOoe TpaB/ieHue
L

Chamber Height (mm) 1300
Chamber Diameter (mm) $1200
Vacuum chamber door 2
Sputtering Cathodes Mounting Flange 6
lon Source Mounting Flange 1
Satellites 24 x ®120mm
Power (KW) 2 x DC15 + 1 x Bias 30
Max. Effective coating height (mm) 850
Magnetic Suspension Molecular Pump 2 x 2200L/S
Roots Pump 1 x 1000m*/h
Rotary Vane Pump 1 x 300m’/h

Performance KCN/yaTaUMOHHbIEXAPAKTEPUCTUKM

- To improve the conductivity of surface - [N ynyuLIeHNs MPOBOAYMOCTM MOBEPXHOCTM Holding Pump 1x60m’/h

- High corrosion resistance + BbicoKasi KOPPO3MIOHHAs CTOMKOCTb

+ High wear resistance + BbICOKasi M3HOCOCTOMKOCTb 420 x 120

“Hich h ‘B 450 x 250

igh hardness bICOKasi TBEPAOCTb Substrate sizes (mm)

- Hydrophobic composition film and other functional films - TnapodobHas KOMNO3ULMS NMNEHOK 1 APYTUX hyHKLMOHAMbHbIX 440 x 140

- Available for compound coatings: metallic and non-metallic films MNIEHOK 297 x210

+ Film thickness range from 100nm to 12um, thickness tolerance*5% * AoCTYMHO A1 CIIOKHBIX MOKPBITIA: MeTan/Heckme n

HeMEeTa/IINYECKe NIEHKM .
+ Strong adhesion Capacity 40 ~ 80 depends on
#ace hard + [InanaszoH TonwyiHbl nneHky ot 100 HM g0 12 MKM, fOMNYCK
* Low tempering parts surface hardening treatment + £
TOUMHEL T 5% Installation Area (L x W x H) mm 3000 * 4000 * 3200
+ CunbHas agresus
SO TEMMepaTypHOR YPOHEHHE NOBEKHOCTH ReTanci T
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