PVD Chrome Coating Process

Chrome plating is a film surface treatment, which has been commonly
used in many industrial sectors, to provide excellent shiny decoration,

which prevented corrosion and abrasion.

However, the hexavalent Chrome electroplating (Cr6+) damaged the
health of operators and ruined our environment. Therefore, trivalent

Chrome electroplating (Cr3+) replaced the Cr6+ plating.

But with higher quality requirements by clients and lower production
cost demands by manufactures, an alternative low-cost solution
needed to be found, while preventing negative health impacts and

damages to our environment.

PVD treatment has been identified as the perfect solution to these
issues.

Royal Technology has developed standardized PVD coating equipment,
which can be applied with various materials:

ABS, ABS + PC, PA, PBT, Brass, Brass alloy, Metal steel, Zinc alloy,

Aluminum alloy.

PVD revolutionized chrome processing in industries such as:

Automotive (e.g. Interior trims, Logo, etc.)
Fashion

Consumer electronics

Tooling instruments

Lighting

Packaging Bathroom fixtures

Home appliance

And in many other industries, parts need protective layers and

aesthetic coatings.

PVD chrome coating benefits

+ Environmentally friendly: the whole process is clean, totally free of
chemical CO, emissions

- High aesthetic finishing with a brilliant metallic look

+High hardness, abrasion and corrosion resistant, durable; high
uniformity; adjustable thickness through proper coating recipes and
operating processes

- High repeatability, fast cycle time, more cost-efficient products

- Wide range of finishes: reflective, glossy and matte; brightness from
see-through to semi-transparent, from full coverage to reflective
finishing

- Large variety of substrates, greater flexibility and choice in product
design

- Saver for operators

- Reliability, being able to operate the machine 24/7

- High yield

- Recyclability

;

BASE COATING

;

TOP COATING

TOP COATING: It provides protection to the PVD metal layer and
increases its performance

PVD METAL LAYER: Metal or alloy: Chromium, Titanium, Copper,
Brass, Silver, Aluminum, Nickel-Chrome, Stainless Steel and others

BASE COATING: It levels substrate imperfection, improves adhesion,
provides brightness to the surface and improves the substrates
hardness

PVD npouecc HaHeceHUs
XPOMOBOIO NMOKPbITUA

-~

XpOMMpPOBaHMe - 3TO MieHoYHast 06paboTka NMOBEPXHOCTM, KOTOpas
LUMPOKO WUCTONb3YETCS BO MHOMMX OTPAC/ISX MPOMbILLIEHHOCTY,
4TOBbI 06ECMIEUNTD OTIMUHYHO BECTSILLYHO OTAEKY,
MPEROTBPALLIAIOLLYYIO U3HOC 1 KOPPO3UIO.

Op,HaKO raibBaHN4Y€CKOE MOKPbITUE LWECTUBAIEHTHBIM XPOMOM

(Cr6 +) HaHOCUT yLLEP6 OKpYXKAHOLLIEN Cpefe 1 300POBbI0 NMepCcoHaa.

IMo3TOMy TpexBaseHTHOE XPOMMPOBaHME ra/IbBAHNYECKUM
NoKpbITheM (Cr3 +) 3aMeHWNO rasibBaHNYeCKoe NMoKpbiTue Cré +.

Ho ¢ yueTom 6onee BbICOKUX TPe6OBaHUI K Ka4YecTBy CO CTOPOHbI
KIMEHTOB 1 TpeboBaHWe Goree HU3KOW cebecTonMoCT
MPOW3BOACTBA, HEOBXOAUMO BbINIO HAWTY aNbTEPHATMBHOE
HEOPOroe peLLEHIE, NPEAOTBPALLAs NPV STOM HeraTUBHOe
BO3LENCTBME Ha 30OPOBbE IFOAEN 1 YLLIEPH OKPYIKAKOLLEN cpefe.

Mpouecc PVD 6bin onpeaeneH Kak nieasibHoe pelleHme BOHMKLLIMX
npobnem.

Komnanus Royal Technology paspabotana craHgapT3npoBaHHOe
0b0pyaoBaHVe A5 HAHECEHUS! MOKPLITUI PVD, KOTOpPoe MOXHO
HaHOCUTb Ha MOBEPXHOCTb C/IEAYHOLLMX MaTepUasIoB:

ABC, ABC + IMK, MA, MBT, J1aTyHb, J/laTyHHbII cnias, MeTannnyeckas
CTasb, LIMHKOBbIN cnnas, ANFOMUHMEBbIN CMaB.

PVD npovi3Ben peBosoLMIO B MPOLIECCE XPOMMPOBAHKS B TaKVIX
OTpacsIsix, Kak:

ABTOMOBU/bHASA (HaNpUMep, BHYTPEHHsIsl OTAE/Ka, JIOroTwM U T. A,)
Moga, aKkceccyapbl 1 YKpaLLeHus

BbITOBas 3N1EKTPOHYIKA

06pabaTbIBaOLLMIN MHCTPYMEHT

OcBeTUTENbHbIE NPUGOPBI

YnakoBka

CaHTexHuKa

BbITOBasi TEXHMKA

1 BO MHOIMX Ipyrux OTpacssix, rae HeobxoayiMbl 3aLlUTHbIE
MOKPbITUSI 1 SCTETUYHBIN BUL, M30enus.
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MpenmywwecreaxpomoBoroPVD noKpbITUA

* JKOMOTMYECKI YMCTOE: MPOLIECC MOJIHOCTBLHY SKOOMMYECKI YNCTBIN,
abcontoTHO 6e3 xmMmnyeckmnx Boibpocos Co,

* BbicoKas aCTeTMYHas OTAesKa C 6IeCTALLMM METaIMYECKM
adhchexTom

+ Bblcokast TBEpAOCTb, M3HOCOCTOMKOCTb 1 KOPPO3VIOHHAs CTOMKOCTb,
[0NTOBEYHOCTb; BbICOKasi O[HOPOLHOCTb; perynmpyemas To/LLmHa
6narofaps COOTBETCTBYHOLLMM peLIenTypam NMoKpbITHS 1 paboymm
npoLeccam

* BbicoKasi MOBTOPSIEMOCTb, KOPOTKOE BpeMst LvK/a, 6osiee felliesoe
MPOV3BOACTBO

+ LLIMPOKMI CMIEKTP OTAENKM: CBETOOTPAXKAIOLLAS, MAHLIEBAs 1
MaToBast; IPKOCTb OT MPO3PAYHOTO O MO/YNPO3PAYHOro, OT
Cr/IOLLIHOTO MOKPbITUS 10 OTPXKAMOLLEN OTAENKM

- Bonbluoe pasHoobpasve NOLIOKEK; Nly4Llasi TMOKOCTb 1 BbIGOp
[n3aiiHa n3penus

+ besonacHocTb Ans onepaTtopoB
* HapeXXHOCTb, CNocoBHOCTb YCTaHOBKYM paboTaThb 24/7
+ Bbicokasi NprbbINbHOCTL

+ [oBTOpsieMoCTb

BEPXHEE MOKPBITUE: O6ecreynBaeT 3aLLmTy METANMYECKOro C/10s
PVD 1 noBbILLaeT ero xapaKTepuCTUKK.

PVD C/10M METAJINA: MeTans uv crnas: XPOM, TUTaH, Mefb,
NnaTyHb, cepebpo, antoMUHNIA, HUKEIb-XPOM, HEPXABEHOLLAs CTasb

" ap.

OCHOBHOE MNMOKPbITUE: BbipaBH/BaeT HECOBEPLLEHCTBO
MOAJIOKKM, YNyULLAET afre3uio, obecrneynBaeT sipKocTb
MOBEPXHOCTU 1 MOBbILAET TBEPAOCTb MOASIOMKKM.
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Royal Technology PVD-Cr1600

Equipment Features

Royal Technology PVD-Cr1600

XapaKTepucTuKi 06opyaoBaHuUs

Satellites
- Robust design and Laser precision machining
- Magnetic fluid sealing device

- Mechanical bearings (optional ceramic bearings)

CnyTHUKK
+TpoYHas KOHCTPYKLMS 1 la3epHas MpeLy3roHHas 0bpaboTka
*YCTPOWCTBO ANs repMeTU3aLMM MarHUTHOM XXULKOCTU

* MexaHn4ecKme NOAWNMHUKA (KepammYecKme NOALIMIMHUKA - OMLMS)

Control System: Human Machine Interface (HMI)

- Custom-designed user interface can be programmed in your chosen
languages

- The history of coating processes are saved automatically

10 coating processes can be recalled and executed at any time.
(No.0 ~No.9)

+ Cycle page: shows all parameters that have to be selected to create a
process

- Troubleshooting and Alarm Pages

+ Maintenance page

+ Electronic components are made in Germany, Japan, USA: Wohner,

Schneider, Omron brands

-

C
[pynnblBaKyyMHbIXHacOCOB

Vacuum Pump Groups

+ Efficient pump-down system contains 2 sets DP28” diffusion pump
- Cold-trap device to prevent oil vapour molecules from diffusion

pump into chamber

lpynnbl BaKyyMHbIX HaCOCOB

+ IhheKTMBHAsA CMCTEMA OTKAYKM COLEPKUT 2 KOMI/IEKTa

pnddy3noHHoro Hacoca Dp28 ”

+ YCTPOICTBO C XONOAHOW NOBYLLKOW [/151 MPefOoTBPaLLEHUs! MornagaHms
MOJIeKy/ MapoB Macna 13 auddy31MoHHOTo Hacoca B kamepy

CuctemaynpaeneHus: UHTepdelicyenoBek-MawumHa(HMI)

Cuctema ynpaeneHus: UHTepdelic YenoBek-mawumHa (HMI)

- Monb3oBaTeNnbCKniA MHTEPEINC MOXET BbITb 3anMpPOrpaMMMPOBaH Ha
BbIbpaHHOM Bamu si3bike CN/En

. MCI'OpMﬂ NpoLeccoB HaHECEHNA NOKPbITUA COXPaHAETCA
aABTOMaTU4eCKN

+10 NpoLEeccoB HaHECEHUS! MOKPbITUS MOTYT GbITb BbI3BaHbI 1
BbINOJIHEHbI B /It060e Bpemst. (N2 0 ~ N2 9)

+CTpaHMLa LMKNA: MOKa3bIBaeT BCe MapaMETPbl, KOTOPbIE [OMKHbI
6bITb BbIOpaHbI /151 CO30aHUs MpoLiecca

+ CTpaHWLibl YCTPAHEHWS! HEMOMAKOK 1 aBapUMHbIX CUrHasoB
- CTpaHuLa obcnyxviBaHus

* ANEKTPOHHbIE KOMIMOHEHTbI MPOM3BOAATCS B fepMaHum, AnoHuu,
CLUA: 6peHpabl Wohner, Schneider, Omron

Royal Technology PVD-Cr1600

Equipment Features

Royal Technology PVD-Cr1600

XapaKTepucTVKN 060pyAoBaHMS

Sy

Deposition Sources

-9 cathodic arcs distributed in chambers with 2 lines

-2 cylinder/planar magnetron sputtering cathodes mounted on
chamber wall or center of chamber

- Low temperature deposition

+ Recommended substrate materials:
Plastics: ABS, PC, PC/ABS, PC/PBT, PC/PRT, PA (fiber glass and
mineral enforced) many other polymers; with lacquer spray painted
substrates, glass.
Metals: Stainless steel, Aluminum, Titanium alloys, Aluminum alloys,
Zinc alloys, brass and many other metals.

+ Recommended target metals:
Chromium, Titanium, Zirconium, Aluminum, Stainless Steel, Copper,

Silver, Gold and many other non-feffomagnetic metals.
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WCTOYHUKMOCOKAECHUS

UcTouyHuKM ocaxkpeHus
+9 KaTogHbIX fiyr, pacrpefeneHbl B Kamepe Mo 2-M IMHUAM

=2 LLI/IJ'IVIH,EI'pMHeCKI/IX/I'IHOCKI/IX MarHETPOHHbIX PaCMbIALLNX KaToAa,
YCTaHOB/1EHbI Ha CTEHKE KaMepbl NN B LIEHTPE KaMepbl

+ H3koTeMnepaTypHoe ocaxaeHue
+ PeKomeHayemble MaTepuiasbl MOF/IOKKM:

Mnactmaccel: ABS, PC, PC / ABS, PC / PBT, PC / PRT, PA
(CTEKIOBOMOKHO 1 MMHepasibHble MaTepuarbl), MHOTVe ipyrue
MOMMMEPbI; C JTAKOKPACOUHBIM MOKPbITUEM, CTEKIIO.
MeTansibl: HepXXaBetoLLAs CTaJlb, aNFOMUHWIA, TUTAHOBbIE CT/ABbl,
ANFOMUHUEBBIE CT/aBbl, LIMHKOBbIE CMlaBbl, 1aTyHb U MHOTUE
apyrve.

- PexoMeHpayeMble MeTas/ibl MULLIEHN:
XPOM, TWUTaH, LMPKOHUIA, antOMUHWIA, Hep)XaBetoLLas CTalb, Meflb,
cepebpo, 30/10T0 U MHOTVe Apyrie HedeppoMarHUTHbIE METAITbI.
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Technical Specifications
TexHUYeCKMe XapaKTepUCTUKn

Utility Requirement | INBRIX
Tpebyembie KOMMYHUKaLMU

-

Deposition Chamber (mm) tfs"(;:f )S(S Hslt%wg! l)'(ngf

Effective Coating Zone (mm)
Load Mass (kg)

Number of Satellites (mm)
Pulsed Bias Power

Arc Cathode Power (KW)

Pulsed Sputtering Power (KW)

Vacuum Pump

Operation Control System

Electrical Enclosures (mm) Lx W x H

$1350 x H1250

500 ~ 1000

6 x $350

48KW

9*5

2*48
Mechanical, roots and diffusion
pumping package

PLC controlled processing with
Touch Screen HMI

PS : 1200 x 2000 x 600
Power : 600 x 2000 x 1000

Machine configuration according to customer requirements, the fixturing design and workshop

layout plan supported by Royal Technology

Hep)«aBeloLlas ctanb CBKAagabILLIAMU
Kamepa ocaxgeHusi (Mm) @ 1';00)( B1600 (63”x 63") :

hheKTnBHas 30Ha NMOKPbLITUS (MM) @1350 x B1250
Macca 3arpy3ku (Kr) 500 ~ 1000
KonunyectBo catennmtoB (Mm) 6 x @350
MOLLHOCTb MMMYBLCHOTO CMELLIEHNSA 48kBT
MoluHocTb ayrv Katoga (KBT) 9*5
VIMMynbCHasi MOLLHOCTb pacrblieHust (KBT) 2*48

BakyyMHbII1 Hacoc

MexaH1YeCKuiA, KOPHEBOW 1
anbby3VOHHBIN HAcOChl B KOMMJIEKTE

CucTema ynpaBneHuns onepauysmm

AnekTpuyeckme wkadbl (Mm) [ x LU x B

06paboTka, KoHTponupyemas IM/1K
C CEHCOPHbIM 3KpaHoM HMI

PS: 1200 x 2000 x 600
MuTanke: 600 x 2000 x 1000

KoHdurypaLms yCTaHOBKYM B COOTBETCTBUM C TPEBGOBaHMSAIMM 3aKa3umKa, CXxema KpeneHus 1 niaH

PacronoXeHnst COCTaBHbIX YacTell YCTaHOBKM NPefocTaBsieTcs kKomnaHwei Royal Technology

~
Electrical 3 Phase, 380V, 50Hz
Compressed Air Pressure: 0.5MPa ~0.7MPa, 5~8kg/cm’

Flow rate: 80liter/min or more for Arc, sputtering
sources and vacuum pumps;
Water temperature (inlet): 20~25°C

Cooling Water Water pressure (inlet): 0.3MPa ~ 0.4 MPa
Water pressure (outlet): less than 0.1MPa, difference
between inlet and outlet about 0.3MPa.
Water quality: resistance no less than 5kQcm

The descriptions presented in the above are purely indicative, Royal Technology reserves the right to give

precise details or make changes during machine manufacturing.

MoHTa)kHOe NpocTpaHcTBo (AXLLUXB) MM 5000 x 4000 x 4000

OneKTprYecTBO 3 chasbl, 380B, 50,

OkKaTbI BO3OYX Nasnenve: 0,5 MMa ~ 0,7 MMa, 5 ~ 8 kr/cm’

Pacxop;: 80 ni/MWH nnmn 6onee gns gyrn, UCTOYHMKOB
pacnblfeHsi M BaKyyMHbIX HaCOCOB;

TemnepaTypa Boabl (Ha Bxoge): 20 ~ 25 °C
OxnaparoLas Boaa [aBneHwe Boabl (Ha Bxoge): 0,3 MMa ~ 0,4 MMa

[aBneHve Bogapl (Ha Bbixofe): MeHee 0,1 MMa, pasHuua
Mexzy BXO[OM U Bbixogom okosio 0,3 MMa.

KayectBo BOAbI: COMpPOTUB/IEHNE HE MeHee 5 KOMeCM

MpepcTaBneHHoOE BbiLLe ONCAHNE HOCUT UCK/TFOUUTENIbHO 03HAKOMUTESbHbI XapakTep. KomnaHus Royal
Technology ocTaensieT 3a coboil NpaBo NpPeAoCTaBNATb TOYHbIe AAHHbIE UM BHOCUTb M3MEHEHUs B
npoL,ecce U3roToB/IEHNS YCTaHOBKMU.
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