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TBepOooe XpomMoBO€ NOKPbITUE

Hard chrome plating

bas3oBoit cucTemMOW AN1S  LUTOKOB  MOPLUHSA ABNSAETCH
TBEpOooe XPOMOBOE MOKPLITUE, KOTOPOE  HaHOCUTCS
ranbBaHNYeCcKUM METOAOM B OOWH WIIM HECKOMbKO CII0EB.
TBepOooe XpOMMPOBAHWE MOBEPXHOCTM LUTOKOB MOPLUHS
anvHon go 20 m n gnametpom go 1500 mm npomssogutcs
B rnybokux BaHHaX Ans XpomMupoBaHus. [na npumeHeHns B
arpeccmBHbIX CPEAaXx Mbl MOXEM MOCTaBMSATb LWTOKW MOPLLHS
U Tpy6bl LMNMHAPOB TakKe M3 HEPXKABEKOLLEro Matepuana
W C TBEpAblM XPOMOBBIM MOKpbITMEM. Cnegytowien
BO3MOXHOCTbIO SIBMSIETCS ranbBaHN4YECKOE HUKENUPOBaHUE C
nocnegyowmm TBEPAbIM XPOMUPOBAHUEM.

TexHUYeCKMUe XxapaKTepUCTUKK

* ToKpbITWE LUTOKOB MOPLUHS, NONY4YEeHHOE
ranbBaHUYeCKUM METOA0M

* TonwwuHa cnost ot 20 mkm Ao 100 MKkM

*  B03MOXHO ABYXCIMONHOE XPOMOBOE MOKPbITUE

» Teppoctb xpomororo cros ot 800 HV go 950 HV
* VcnonHeHne nosepxHocT 4o Ra 0,15 Mkm

CBonctBa

+ CrtaHgapTHas 3awmTta OT KOppo3um u
byHKLMOHANbHOE NOKPbITUE
O6nacTu npuMmeHeHus

* rI/ID,pOLI,VIJ'II/IHD,pr B 06LLI,eM MaLUNHOCTPOEHUN,
nepegBuniKHble KpaHbl, CTPOUTENbHbIE MaLLUUHbI,
nonmrpa(bmquKaﬂ NPOMBbILLNMEHHOCTb U T.O

The basic coating for piston rods is the hard chrome plating,
wich is carried out by electroplating in single or multiple lay-
ers. Piston rods in length of up to 20 meters and diameters
up to 1,500 mm are hard chrome plated in deep chrome
bathes. For application in more aggressive enviroments
we can also supply the piston rods in stainless steel quality
with chrome layer. Also electroplated nickel base layer with
chrome plating is possible.

Technical facts

» Electro plated piston rod coating
» Layer thickness of 20 um up to 100 um
» Dual layer chrome plating possible

* Hardness of the chrome plating
from 800 HV to 950 HV

» Surface finish up to Ra 0,15 um
Properties

» Standard corrosion protection and functional layer

Fields of application

* Hydraulic cylinders in general Machine Tools,
Mobile cranes, Construction machinery, Printing
industry etc.

XpomMoBoe NOoKpbITUE B HECKOMbLKO CrioeB

Chrome composite coating

Ons  nOBbIWEHUS  CBOWCTB  aHTUKOPPO3UMHOW  3aLLWThI
cyLuecTByeT €rnocob KOMOMHMPOBaHWS TBEPAOTO XPOMOBOTO
MOKPLITUS CO BTOPbIM, HaxodsLMMCA Nog HUM cnoem. B
9TOM Cryyae NpOUCXOQMUT pa3derneHne YHKUUA OTAeNbHbIX
crnoes. Teepablit XpPOMOBBI CROWA CIYXUT B Ka4ECTBE 3aLLUTHI
OT W3HOCA, OCHOBHOW CfIOW B Ka4yecTBe aHTUKOPPO3MMHOTO
Bapbepa. CTaHaapTHO 4115 OCHOBHOTO MOKPBITUS NPUMEHSETCS
HWKenb, HAHOCUMbIV ranbBaHU4YeckuM meTogom. Kpome Toro,
Mbl MOXeM KOMOGWHMPOBaTb TBEPAOE XPOMOBOE MOKPLITUE
TaKkKe C TEPMUYECKN pachblfieHHbIM OCHOBHbIM crioem NiCr
Wu co cBapHbLIM Ayrosoit nnasmon (P.T.A.) OCHOBHbLIM CrIOeM.

To improve the corrosion protection properties it is possible
to combine the hard chrome layer with a second layer un-
derneath the chrome. In this case a separation of the func-
tions of the layers is made, the hard chrome layer functions
as a wear and tear protection, the base layer functions as a
corrosion barrier. Usually the base layer is made of a galva-
nized Nickel. Over and above we can offer to combine the
hard chrome layer with a thermic sprayed NiCr base layer or
with a P.T.A. welded base layer.




FanbBaHOTeXHUKA
Electro plating plant

TpaHcgopmaTop 1 BbINpsSIMUTENb TOKa
Transformer and rectifier

BaHHa ons xpomupoBaHus
Chrome plating bath

TpexmepHas CTPyKTypa NoBEPXHOCTU TBEPLOrO XPOMOBOIO MOKPLITASA
3D surface structure of a hard chrome layer




MNMokpbiTne Ceraplate
Ceraplate coating

Cpok cnyx0bl LITOKOB MOPLUHS, BasioB, KhanaHoB W
UMNWHOPOB MPU MPUMEHEHWM B arpeccuBHbIX cpedax
(Hanpumep, B CTanenMTENHOM NPOM3BOACTBE, TOPHOW
NPOMBILUNEHHOCTY, a3eTHO-MEYATHON MPOMBbILLIEHHOCTH)
3a CYeT KOppO3WM U M3HOCA 3HAYUTENBHO YMEHbLUAETCS.
Hapsgy ¢ TpaguuMoHHBIMM MEeTogaMu aHTUKOPPO3MOHHOW
3alWMTbl MOBEPXHOCTU TaKWMKM, KaK 3aKasikoi LUTOKOB
MOPLIHS,  HUTPOBaHWEM, TBEPAbIM  XPOMMPOBAHUEM
W HUKENMpOBaHWEM KOMMaHus XyHrep paspaboTana
TEXHOMNOTMI0 HAHECEHUS NOKPLITUS, KoTopas obecneynBaeT
3HAUYMTENBHO NYULLYIO 3aLLUMTY MOBEPXHOCTU OT XUMUYECKNX
1 MexaHunyeckux Harpysok: Ceraplate.

TexHn4yeckue XapaKTepucTuku

*  Tepmuyeckn pacnbingemMsii ocHoBHoK crion Ni/Cr
n nokpoBHbIn crion Cr,0./TiO,

* TonwmHa crnos: OCHOBHOM crnomn npunbn. 150 mkm /
MOKPOBHbIV crion npuon. 200 Mkm

» TBeppocTb nokpoBHoro cros ot 950 HV go 1.050
HV

* Ob6paboTka NOBEPXHOCTU 3a CYET
cynepguHuwmnpoBandmsa oo Ra = 0,15 Mkm

* [1nga wTtokoB noplHsa gnametrpom o 1.500 mm u
anvHon oo 20 m
CsouncrtBa

* Bbicokasi aHTUKOPPO3MMHAs 3alumTa u
XMMUMYeCKasa YCTOMYMBOCTb, @ TakKe BbICOKas
COMPOTUBNSIEMOCTb K abpa3mBHOMY M 3PO3NNHOMY
nsHocy. (CeuaeTenbCcTBO 0 aHTUKOPPO3NOHHON
sawmTte cornacHo DIN EN ISO 9227, 1.500 v)

O6nacTn npuMeHeHus

*  TMOPOLMUIUHAPLI C NOBbLILLEHHBIMY TPEBOBAHUSIMU
K 3aLLMTe OT KOPPO3UM B METANNOKOHCTPYKLIMSX
rMOPOTEXHUYECKMX COOPYXKEHUN, 0BLLEM
MaLUMHOCTPOEHUU, NIUTEHBIX YCTAHOBKAX,
nonurpadU4eckon NPOMbILLIIEHHOCTH,
XMMMWYECKOW NPOMBILLNIEHHOCTU U T.4.

Piston rods, axles, valves and rolls may have a severely re-
duced life when installed in aggressive environments (eg.
hydromechanical equipment, mining industry, paper mill and
printing industry). In addition to conventional surface pro-
tection systems such as hardening, nitriding, hard chrome
plating and nickel plating, Hunger has developed a coating
technology which significantly improves surface protection
against chemical attack and mechanical wear and tear: Cer-
aplate.

CoeguHeHne BepXHero cnosi 1 ceasyeLlero cnos
Interface between top and basic layer

Technical facts

» Thermically sprayed Ni/Cr base Layer
and Cr,CO,/TiO, top layer

» Layer thickness: base layer approx. 150 um / top
layer approx. 200 um

* Hardness of top layer 950 HV to 1.050 HV
» Surface superfinished to Ra = 0,15 um

» For piston rods up to a diameter of 1,500 mm and
an length of 20 m

Properties

* Increased resistance to corrosion and chemical
attack and increased resistance to abrasive an
ersive wear and tear
(Corrosion test according
to DIN EN ISO 9227, 1,500 hours)

Fields of application

* Hydraulic cylinders requiring increased corrosion
protection in general machine engineering, hy-
dromechanical engineering, casting machines,
printing industry, chemical industry, etc.




Crtpykrypa cnos Ceraplate

Ceraplate — Layers LLlepoxoBartocTs

nosepxHoctu: Ra= 0,15 Mkm
Surface finish: Ra= 0,15 um

TeepgocTb cnos: ~ 1000 HV
Layer hardness: ~ 1000 HV

TonwwmHa cnosi: ~ 350 MKM
Layer thickness: ~ 350 um

MokposHbIN cror Cr,0,/ TiO,
Top layer Cr,0,/ TiO,

CoenvnurernbHbiii crion Ni-/ Cr
Base layer Ni/Cr

Piston rod

TpexmepHas CTpyKTypa
nosepxHocTu Ceraplate

3D surface structure
of Ceraplate

MnasmoTexHonorus AnA BbICOKOKa4eCTBEHHOIO
NOKpbITUA

Plasma spraying technology for high quality coatings

[yroracuTenbHas
Kamepa

Cascaded
arcing chamber

Muctonet ons
MeTanu3awumu nnasMeHHon cTpyen

Plasma spray gun

g~

Cucrtema namepeHusa koopguHat CIPS

CIPS positioning system

Mmapoumnurapsl ¢ nokpbiTvem Ceraplate Ha LTOKe NOPLUHS
MOryT ObITb OCHaLLEHbl MEPHOI Pa3METKOMN N0 HAHECEHHBIM
NOKPbITUEM. BecKOHTaKTHOE M3MepeHWe OCyLLEeCTBSETCS
no adppekty Xonna.

TexHuyeckue xapakrepuctuku CIPS

* MHerMeHTHaﬂ cucrtemMa nsmMmepeHua koopamHat
C ABymMA CMELLEHHbIMM MO cbase BbIXOOAHbIMU
KaHanamu

» Pa3spelueHne nsameputensHom cuctemol: 1 MM
» Makc. yactoTa Ha Bbixoge: 25 kl'y

* Makc. gnuHa nsmeperus: 20 m

* Makc. gnametp wroka nopLuHs: 1.500 mm

Hydraulic cylinders with Ceraplate coating can be provided
with an integrated position measuring system. The scale of
the measuring system is integrated in the coating system. A
contactless sensor in the cylinder head operates according
to the Hall-effect.

Technical facts CIPS

* Incremental measuring system with two phase
displaced output channels

* Resolution of measuring system: 1 mm
* Max. output frequency: 25 kHz

* Max. measuring length: 20 m

* Max. piston rod diameter: 1,500 m

A
B

>
>

Mpubop aBTOM.
perynvpoBaHus
Consecutive electronic
(display, PLC, controler)

CeHcop Aunb
CwmeteHune B 1mm (90°)
Sensors A and B

1 mm displaced (90°)

BepxHee nokpbiTne
Top layer
OCHOBHOE€ MOKpbITWE

Be3KoHTaKTHbIV eTeKTop Basic layer Ni/Cr

Touchless detection

LLITok nopLuHs / Piston rod




NMokpbiTne Ultraplate
Ultraplate coating

MokpbiTve Ultraplate 6bino paspaboTtaHo Ans 3awuthl
LUTOKOB NOPLUHS B rMapoLunuHapax, NpuMeHsieMblX B MOpE,
OT 3KCTPEMasibHO KOPPO3WOHHOW cpedbl - CONEHON BOAbI.
KopposnoHHas 3awuTa NpoTUBOCTOMT arpeccun ConeHow
BOAbl W MPensaTCTBYeT pa3pyLUeHUI0 Cros MOKPbITUS.
JanbHenwumu npeumyliectsamn  nokpeltus  Ultraplate
ABNAIOTCA OYEeHb XOPOLUWE CBOWCTBA WM3HOCOCTOWMKOCTM, a
Takke BO3MOXHOCTb YCTPaHEHNs SIOKanbHbIX NOBPEXOEHN
CNosi MOKPbITUSA Ha MecTe.

TexHUYeCKUe XapaKTePUCTUKU

» MeTtop ceapku gyroson nnasmon (P.T.A.)
Ansi CBapKu pasnunyHblX MaTepunanos 13
BbICOKOKa4YeCTBEHHOM CTanu

* YcTaHoBKa ANt HAHECEHWNS! NOKPbLITUS METOAOM
cBapku gyrosoi nnasmon P.T.A. ans WTokos
nopuHs guametpom Ao 600 Mm 1 annHoM oo 25 m

* ynpasndeMble KOMMNbTEPOM PEXNMbI CBAapPKU

*  TekyLuMI KOHTPONb 3a NPOLECCOM B
HeaBTOHOMHOM pexume online

* Bo03MOXHO HaHeceHne 0gHO- 1 MHOTOCIOMHbIX
MOKPBLITUI N3 PasNNYHbIX MaTepunanos

* KayeCTBEeHHbIN CBApOYHbIN oroC C
cepTncmkaTom

*  BHyTpeHHUI 1 HapyXHbIN KOHTPOMNb CBOWCTB
MOKPbITUSA (HE3AaBUCUMBIN MHCTUTYT UCTbITAHWI)
CeouctBa

*  OOHOPOAHbLIV 3aWUTHBIN crio abcontoTHo 6e3
nop

* OuyeHb ManeHbkoe cMellBaHue cybcTparta u
3aLLMTHOrO Crnos

+  OueHb BbICOKas KOPPO3MOHHOCTOMKOCTb M
XMMMYEeCKasi yCTOMYMBOCTb (MCMbITaHWe Ha
KOPPO3MOHHOCTOMKOCTL cornacHo ASTM G438, 35°
C)

O6nacTu npMmMeHeHus

*  [MapouMnMHAPLI C CaMbIMW BbICOKUMM
TpeboBaHUAMM K 3aLLMTE OT KOPPO3uK Ans
NPUMEHEHUS B MOPE, METANNOKOHCTPYKLMSX
TMOPOTEXHUYECKUX COOPYKEHWN,
MalLMHOCTPOEHWUM, YCTAHOBKAX 3NEKTPOCTAHLIMNA,
XMMUYECKOW UHOYCTPUS U T.A4.

The Ultraplate coating was especially developed fort he off-
shore industry to withstand the extremely corrosive saltwa-
ter environment . This coating is suitable to protect carbon
steel, working in submerged saltwater conditions or in the
splash zone. Additional advantages of Ultraplate are an ex-
tremely high adhesion to the rod material, excellent wear
properties as well as the possibility to repair partial damage
of the coating locally.

MokpbiTne Ultraplate
Onga UMnMHApoB,
NPUMEHSIEMbIX B
MOpCKOW Bofe

Ultraplate coating for
offshore
cylinders

Technical facts

» Plasma welding technology (P.T.A.) for stainless
steel layers

* P.TA.-Welding machine for piston rods
up to 600 mm diameter and 25 m lengths

» Computer controlled welding parameters
* Online process control

« Single layer and multiple layers
of different materials possible

* High quality welding powder with certificate

* Internal and external control of coating properties
(independent test institute)

Properties

*  Homogenous and completely non-porous layer
» Low dilution of substrate and protective layer

« Extremely high resistance to corrosion an
chemical attack (Corrosion test according
to ASTM G48, 35° C)

Fields of application

» Hydraulic cylinders requiring high resistance
against corrosion in offshore, hydromechanical
engineering, power plants, chemical industry, etc.




TexHonorusa ceapku ayrosoun nnasmoun P.T.A. gna
Ctpykrypa nokpbiTusa Ultraplate nokpbiTus Ultraplate
Ultraplate — Layers

ILlepoxoBaTocTs P.T.A. technology for Ultraplate
nosepxHoctn Ra= 0,15 Mkm CeapoyHas ropernka:
Surface finish: Ra= 0,15 um / welding torch:
TeeppocTb crosi: ~ 43 HRC 3nektpon AproH / coritoc
Surface hardness: ~ 43 HRC electrode — [ o | argon / powder
TonwwHa cnos: ~ 1,5 mm AproH T Aprok / Bonopon
Layer thickness: 1,5 mm argon——{Hl | | argon/hydrogen
\/ OxnaxpatoLLas XuaKoCTb
cooling water
Cnoi

layer LLITOK MOpLUHst
i piston rod

XuM. cBa3b nokpbiTus Ultraplate n wroka Mpouecc ceapku ayroson nnasmon P.T.A. 1
NOpLUIHA TexHororvsi 4BoiiHoi ceapku P.T.A.
Bonding of Ultraplate to piston rod P.T.A.-process as well as P.T.A. Twin technology

Ceapka nepea 06paboTKol NOBEPXHOCTH
Welded surface before machining

YcTaHoBKa Ang ABOMHOW cBapky gayroson nnasmon P.T.A.
P.TA. Twin System




XyHrep 'mapasnuk N'pyn / Hunger Hydraulik Gruppe
Baw napTHep no rugpaBriu4ecKMm cuctemam no

BCEMy MUPY

The Hunger Hydraulics Group
Your Partner for Hydraulic Systems Worldwide

Die HUNGER-

— www, hunger—group com

uppe - The HUNGER Group
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Internet: www.| hunger hyd .d
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Str. 50 - DE 97816 Lohr am Maln
Maschinen

Hunger Maschinen GmbH

Alfred-Nobel-Str. 26 - DE-97080 Wiirzburg
Tel. +49-931-90097-0 - Fax +49-931-90097-30
Internet: www.hunger-maschinen-gmbh.de
E-mail: info@hunger-maschinen-gmbh.de

~ Dichtungen

Hunger DFE GmbH

Dichtungs- und Fiihrungselemente
Alfred-Nobel-Str. 26 - DE-97080 Wiirzburg
Tel. +49-931-90097-0 - Fax +49-931-90097-30
Internet: www.hunger-dichtungen.de

E-mail: inffo@hunger-dichtungen.de

- Schleifmittel

- Hunger Schleifmittel GmbH
Nfred_—NobeI-Str. 26 - DE-97080 Wrzburg
Tel. +49-931-90097-0 - Fax +49-931-90097-30
Internet: www.hunger-schleifmittel.de
E-mail: info@hunger-schleifmittel.de

Mobilhydraulik/Fahrzeugbau
Hunger GmbH & Co.

Werke fiir Fahrzeugbau und Mobilhydraulik KG
Chemnitzer Strasse 61a - DE-09669 Frankenberg
Tel. +49-37206-6008-0 - Fax +49-37206-6008-10
Internet: www.hunger-automotive.de

E-mail: inffo@hunger-automotive.de

Hydraulics USA

Hunger Hydraulics C.C., Ltd.

63 Dixie Highway - Rossford (Toledo), OH 43460
Tel. +1-419-666-4510 + Fax +1-419-666-9834
Internet: www.hunger-hydraulics.com

E-mail: info@hunger-hydraulics.com

Hydraulik

EIN UNTERNEHMEN DER HUNGER-GRUPPE

Rodenbacher Str. 50 - DE-97816 Lohr am Main
Tel. +49(0)9352/501-0 - Fax +49(0)9352/501-106
Internet: www.hunger-hydraulik.de
E-mail: info@hunger-hydraulik.de




