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PerynvlpOBaHMe ypoBHA BOAbLI U 3alliTa OT ﬂaBO.qKOB

Water level control and flood protection

[na perynupoBaHus ypoBHS BOAbl W 3aluUTbl OT
NMaBOLKOB B COBPEMEHHbIX yCTaHOBKax gamb v nnoTuH
ANa nepemMeLleHns U No3ULMOHMPOBAHUSA MX BOPOT
NMPUMEHSIIOTCS, B OCHOBHOM, rMapaBnnyeckme npueodbl
C rmmgpoumnuHapamu. Ha ocHoBaHWWM pasnuyHOM
KMHEMATUKM  MPUMEHSEMbIX  paguanbHbIX — BOPOT,
NOBOPOTHbIX BOPOT, CKOMNb3ALLUMX NOCKNX BOAOCIUBHbIX
3aTBOPOB MMAPOUMNHAPLI OOMKHbI BbITb MCMOMHEHDI
ANs COOTBETCTBEHHOro crnocoba npumeHeHus. [pu
3TOM Hapagy € TpaguumoHHbiMK ctangapTamu DIN n
ASME yuuTbIBalOTCS TaKKe permoHarnbHble HOPMbI
N crneuunanbeHble NOXenaHus 3akas3dunka. Tpebyemble
PYHKLMN NO BbIAEPXKMBAHNIO HArpy3Kn, paBHOMEPHOMY
xogy u 6e30nacHOCTN peanusyoTcs, Kak MUHUMYM,
NPSMO Ha r’MApOUMNMHAPaAX MOHTUPOBAHHbLIX OGrOKOB
ynpaeneHus. brarogapsi onTUmanbHO BO3MOXHOMY
WCMOMHEHMIO U W3TOTOBMEHMWIO, KaK rMapaBnm4eckmx
OnokoB  ynpaBneHuWsi, TaKk W  COOTBETCTBYHLLMX
rMAOPaBAMYECKUX arperatoB Mbl MOXeM MpeLnoXuUTb
HaLMM KrneHTaM KOMMJIEKCHbIE CUCTEMHbIE pPeLLEeHNs
no METanMOKOHCTPYKUMAM TMAPOTEXHUYECKNX
coopyxeHun. Mbl 0OxOTHO npegoctaBum Bam no
Bawemy 3anpocy akTyanbHbli MNepeyeHb OT3blBOB
HaWnx KNMEHTOB, B KOTOPOM MpeAcCTaBneH Halu
MHOroOneTHMn onblT No cebiwe 100 peann3oBaHHbLIM
npoeKTam.

BoponoabemHas nnotuHa / dnekTpocTaHuusA
B PanHdenbae, FepmaHus

7 paguanbHbIX BOPOT COOTBETCTBEHHO C ABYMS
umnuHgpamm kaxageln, nokpoitne Ceraplate

Ha LITOKax MOPLUHS U BCTPOEHHas cuctema
nepemMelleHns Temposonics, yCTPONCTBO
KOHTPOINSt KOHEYHbIX BbIKMHOYaTenen u
rMapaBnmnyeckoe yCTPOMNCTBO KOHTPONS
paBHOMEPHOCTM Xo4a

Damm / power plant
Rheinfelden, Germany

7 radial gates each with two
jack cylinders integrated
position measuring system
Temposonics, limit switch
control and hydraulic
synchronous-speed control
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Hdam6a Ha peke HmxHun Konopago,
Texac, CLLA
12 WNHO3HbIX BOPOT COOTBETCTBEHHO C
OBYMSI LMNMHAPAMM KaXXabli, MOKPbITUE
Ceraplate Ha WTOKax NOPLUHS 1 cucTema
nsmepeHus nepemetteHuns CIPS

Lower Colorado River Dam,

Texas, USA

12 flap gates each with two cylinders, Cera-
plate piston rod coating and CIPS position
measuring system

For water level control as well as for flood protection in
modern dams hydraulic drive systems with hydraulic
cylinders are mainly used for gate movement and po-
sitioning. Due to the different cinematic of the used ra-
dial gates, rotary gates, slide gates and flap gates the
hydraulic cylinders have to be engineered according
to the respective case. This can be done according to
the usual DIN and ASME standards but also regional
standards as well as special customer requests can
be considered. The necessary functions for load hold-
ing, synchronisation and safety will be realized with
manifold blocks which are mainly direct flanged to the
hydraulic cylinders. Through the optional possible en-
gineering and production of hydraulic manifold blocks
as well as of the associated power packs we can of-
fer our costumers complete systems solutions for civil
engineering. An actual reference list, representing our
decades of experience from more than 100 projects,
is available on request.




YcTponcTBO 3awmnThl oT naBoakoB B CaHKT-lNeTepbypre, Poccus

MoabeMHble BOPOTa C YETbIPbMS TAHYLLMMMW LUAUHAPaMu, NokpbiTue Ceraplate Ha LITOkax MOPLUHS M cUCTEMA U3MEPEHMS
nepemeLleHus

Flood control system St. Petersburg, Russia
one lift gate with four pulling cylinders, Ceraplate piston rod coating and position measuring system

TexHU4YeCKMe XxapaKkTepUCTUKN:

LLinprHa BopoT: 115 m

Mapounnuuap: 800/ 320 / 11.800 mm
MogbeMHas cuna kaxgoro uunuuapa: 12.500 kH

Technical data:

Gate width: 115 m

Hydraulic cylinder: 800/ 320/ 11,800 mm
Pulling force per cylinder: 12,500 kN




CynoxoaHble Wro3bl
Ship locks

CynoxopHble Wio3bl NOBOPOTHbLIX BOPOT U pbi6auybux
noptoB B BunbxenbmcxadeHe

Twist gate of sea port in Wilhelmshaven

K rmgponpuBogamMm B OTKPbITbIX  BOAoeMax
npeabsiBNAlTCA BbICOKME TpeboBaHus no
HageXHoCTH, aHTUKOPPO3NOHHOM 3awmrte
" 3KOMOrMYeCcKom COBMECTUMOCTU.  [aHHble

TpeboBaHUA BbIMOMHAKTCA 3a CYET MNPUMEHEHUSA
COBPEMEHHbIX NOKPbLITUM LUTOKOB NOPLLIHSA, HAanpuvep,
nokpbiTe Ceraplate, cneumanbHbIX YNNOTHUTEMNBHbIX
N  HanpaenswWMX 9nNeMeHTOB dUupMbl  XyHrep
Ona  aKkonornveckn 6e3BpegHbIX MapaBnnYecKnx
XMOKOCTEM WM 3a  CYeT MOALMMHUMKOB  OCK
OBYyNneyero pblyara, He TPEOYOLMX TEXHUYECKOrO
o6CcnyXnBaHus, B UCMOMHEHUN U3 CTann BbICOKOrO
KayecTBa.

[Ona cynoxodHbix WNO30B pblbadbux NOpTOB B
BunbxenbmcxadheHe rpynnon XyHrep B KadecTBe

CUCTEMHOIO peweHuss 6bina paspaboTaHa u
N3roToBNeHa KOMMMEKCHas TexHuKa npuBoAa.
Hapsgy ¢ nNpou3BOACTBOM  TMAPOUUIMHAPOB,

GrNOKOB ynpaBneHus 1 arperatoB C 3NEKTPUYECKUM
ynpaBneHnem K HalMM ycryram OTHOCATCSl TakkKe
MOHTa)Hble paboTbl U BBOA B 3KCMyaTaumio.

For hydraulic drives located close to water high de-
mands according to reliability, corrosion protection or
environmental compatibility have to be kept. These
demands can be fulfilled by using modern piston rod
coatings like the Ceraplate coating, by using special
Hunger seal and guiding elements for environment
friendly hydraulic fluids or by using maintenance free
spherical bearings in stainless steel quality.

For the fishing harbour ship lock in Wilhelmshaven
the complete hydraulic drive system was developed
and built by the Hunger Group. Beside the hydrau-
lic cylinders, manifold blocks and power packs with
electric control also the installation and commision-
ing was part of our service.

FopusoHTanbHble pa3aBUXHbIe BOPOTa Wrto3a B TateHGepre ¢ ruapouMnuHapom (AnvHa xoga 13 m)
Horizontal shift gate of ship lock Tatenberg with hydraulic cylinder with 13 m stroke




f'mapoaneKkTpocTaHUuU

Hydro electric power stations

MoanopHoe coopyxeHue Ha [lyHae ,, XKene3sHble
BopoTta” 1, Cepbus C HOMMHaNbLHOM MOLIHOCTbIO 2
ruraBaTT

Danube river dam “Iron Gate” 1, Serbia,
with 2 Giga Watt capacity

Ona wuToB BXOAHLIX OTBEPCTUA B TypbuHax
rMMOPO3NEKTPOCTaHUNI TPeBYTCA rTMAPOLNNNHAPI,
KoTopble obecneynBaloT HaOEXHOCTb  (PYHKLMM
Nno yaepXaHulo HarpyskM, HO TakkKe C BbICOKOM
CKOPOCTbIO MpepbIBalOT nogadvy Bodbl B TypOuHY,
yTobObl 3aMTUTL €e OT MOBPEXAEHWA B criyvyae
BO3HWKHOBEHUNS HEUCTNPABHOCTN.

Hapsgy ¢ npousBogCcTBOM  HOBbIX — LIMMUHOPOB
Mbl  MOXeM MpeanoXuTb Takke nepepaboTKy
M MogepHusauuio  ctapbix. Hanpumep, ans
rmgpoanekTpoctaHuun Ha [yHae «KenesHble
BOpOTa» B PyMbIHMM ObINN NONHOCTLIO NepepaboTaHbl
ctapble noytn 30-neTHve rMapouMnUHAPbLl  Ansg
LUMTOB BXOAHbIX OTBEepCTUN B TypbuHax. Mpn atom
Ha OpUrMHarnbHble LWTOKX MOPLUHSA ObINO HaHECeHOo
nokpbiTne Ceraplate, a uunUHOPbI OCHALUEHbI
YAAOTHALWMMA 1 HanpasnsAwLWMMKU  3neMeHTamm
dpupMbl XyHrep.

TexHuka npuBoAa U ynpaBneHUs Ans BOAONOAHLEMHON
NNOTUHLI Ha peke Yu3sH, Kutan

Drive and control units
for dam project Wujiang Xi, China

MapounnuHap ANA 3aWwWmTbl TYPOUH Ha BNycke ¢
xoaom 17.550 mm

Hydraulic Cylinder for power intake gate

with 17.550 mm stroke length

For the turbine intake gates of hydroelectric power
plants hydraulic cylinders are required which can
guarantee a reliable load hold function but can also
interrupt the water flow at a high speed, to prevent a
breakdown of the turbine.

Beside the production of new hydraulic cylinders we
can also offer refurbishments and modernizations.
For the “Iron Gate” hydroelectric power plant at the
river Danube in Romania for example the approxi-
mately 30 years old hydraulic cylinders of the turbine
intake gates were completely refurbished. On this oc-
casion the original piston rods were refurbished with
the Ceraplate rod coating and the cylinder design
was changed to Hunter seal and guiding elements.

MapoumnuHApbl ANA 3aWmUTbl TYPOUHLI Ha BNyCKe
Hydraulic cylinder for power intake gate




CneumnanbHble pewieHuns
Special solutions
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Teneckonuyeckue LUNVHAPBLI ANA yNpaBneHus
paananbHOW 3aWMTON, NNIOTUHA Ha o3epe Kauu, Kocta
Puka

Telescopic cylinders for radial gates operation of
Cachi Dam, Costa Rica

Ona Bcex BWOOB NPUMEHEHWI TMAPOUMIVHAPOB
MOryT ObITb paspaboTaHbl crieumanbHble peLLeHus.
Cioga oOTHOCATCH, Hanpumep, Teneckonuyeckue
UMNUHOPBLI B MCMOMHEHUW NPOCTOr0 U ABOWNHOMO
AEeNCTBMSA, MexaHW3Mbl nogBoda Macrna 3a cuer
lWUTOKA  MOPLUHS,  MEeXaHW4yeckue  WHAMKaTopbI
NO3ULMOHNPOBAHUS, 3MNEKTPOHHbIE cucTeMbl
N3MepeHNs Unn yCTPoCTBa BNOKNPOBKM B KOHEYHOM
nonoxeHun. Takke B 06NacTM ynnOTHUTENbHbIX U
HanpaBnSALWMUX 3NEMEHTOB ANd rmapounnnuHapoB
BO3MOXHbI ~ creuunanbHble pelweHnsa Ha 6ase
HOMEHKNATYypbl BbINyCKAaeMOn npoaykumm XyHrep
O®E M'm6X / Hunger DFE GmbH.

For all applications we can offer special solutions to
adjust the hydraulic cylinders to the respective pur-
pose and function. This could be for example single
and double acting telescopic cylinders, oil feedings
through the piston rod, mechanical position indica-
tors, electronic position transducers or locking devic-
es for the end stroke positions. Also in the field of the
seal and guiding elements for the hydraulic cylinders
special solutions based on the product range of the
company Hunger DFE GmbH are possible.

YnnoTHUTenbHas BTynka (NPOTMB BoAbl) MoHTaxHas ocHoBa
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WHavkaTopHbIi wTok  UHAaukaTop
npeaenbHbIX nuTaHusa

Tpy6ka ¢ kabenem

Akpunogas Tpy6ka co wKkanoi

rMApOLIVIﬂVIH,ﬂpr And rmnapoTexHUu4eCcknx COOpy)KeHVIFI C MHOUKATOPHbLIM LUTOKOM A514 onpeAesieHnda no3mumn m

perynnpyemMmbiMn BbiKno4yaTtensaMmm onsa KOHeYHbIX nosnuumn

Hydraulic cylinder for gate operation equipped with position indicator rod, and adjustable proximity switches

M'apoumnuHAp co BCTPOEHHON CUCTEMOWN U3MEPEHUS
nepemeleHms Temposonics ¢ 3anacoM. CeHcopbl
3alMLeHbl KOXKYXOM U3 BbICOKOKa4eCTBEHHOW CTanu ¢
repMeTMYHOM KabenbHOW NPOBOAKOM.

Hydraulic cylinder equipped with integrated,
redundant position measuring system Temposonics.
The sensors will be protected in a stainless steel co-
ver with a sealed cable feeder.




NMoKpbLITUA LUTOKOB NOPLUHSA
Piston rod coatings

M3BecTHblE NOKPbITUA LUTOKOB MNOPLUHA XpOM M
HUKeINb-XpOM, KOTOpble TMPUMEHAKTCA O5A BCexX

rMOpouMnNMHAPOB,  AOMOMHAKTCA  MOMYYUBLUUM
JanbHelllee pasBUTME MNOKPbITMEM M3 OKcuaa
metanna Ceraplate. Ceraplate - 310 cucrtema
HaHECEHMUs1  MOKPbITUS  MyTEM  TEPMUYECKOIO

pacnbineHns, KoTopoe obecrneymBaeT NPEBOCXOOHYO
3aWmMTy OT KOppOo3UM W WK3HOCa. CtpykTypa
MOKPbITUSI  3aKMOYaeTca B ABYX PaCMnONOXEHHbIX
ApYyr Hag ApYrom Crosix, O4HOro MeTannmMyeckoro
coegnHutenbHoro cnosa (Ni/Cr) n kepamuyeckoro
nokposHoro cnosi (Cr,0,/TiO,). [Ons nony4exHus
ONTUMarnbHbIX  paboynmx  xapakTepucTuk  Ans
YMNOTHUTENMbHLIX W HanpasnsAlwLWMX 3NEeMeHTOB
NoBEPXHOCTb € NokpbiTuem Ceraplate okoH4aTensHo
obpabaTtbiBaeTcs nytem XOHUHroBaHWs n

nonupoBaHusi. Kak HaHeceHWe MoKpbITUE, Tak W
00paboTka NOBEPXHOCTN OCHOBAHbI HA MHOTONETHEM
OnNbITe M BbINOMHAOTCA Ha HALWEM NpeanpusTUn.

MapouMnuHAp ¢ MexaHU4YecKuM
YCTPOMCTBOM OITIOKMPOBKU BEPXHEN KOHEYHOMN
no3vuun, ONTUHECKMM UHANKATOPOM
NOJIOXXEeHUSA U YCTPOUCTBOM KOHTPONS C
NOMOLLbIO KOHLIEBOIO BbIKMIOYaTens

Hydraulic cylinder with mechanical
locking device for retracted
position, optical position indicator
and limit switches

The known chrome and nickel-chrome piston rod
coatings, which are still available for all hydraulic
cylinders, will be expanded by the further developed
metal oxide coating Ceraplate.

Ceraplate is a thermic sprayed coating system which
guarantees an excellent corrosion and wear pro-
tection. The coating consists of two single layers, a
metallic base layer (Ni/Cr) and a ceramic top layer
(Cr,0/TiO,). The Ceraplate surface will be machined
by honing and finishing to ensure optimal operation
properties for the seal and guiding elements of the
cylinder. The coating as well as the surface machin-
ing technology are based on decades of experience
and will be carried out in our plant.

Crtpykrypa cnos Ceraplate

Ceraplate — Layers LLlepoxoBatocTs

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

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

TonwwHa cnosi: ~ 350 MKm
Layer thickness: ~ 350 um

MokposHbIn cnon Cr,0,/ TiO,
Top layer Cr,0,/ TiO,

Coenvnurerbhbii crion - Ni-/ Cr
.'«Base layer Ni/Cr

Piston rod

Tepmuyecku HanbINeHHOE NOKPbITHE WTOKOB NopluHa Ceraplate Ana ynyyleHns 3awmTbl OT KOPPO3UM U U3HOCA, MO
onuum Takxe o6opyayercs MHKPeMEeHTHON 6eCKOHTaKTHOW cUcTeMon usMepeHus nepemelteHus CIPS

Thermically sprayed piston rod coating Ceraplate flr improoved corrosion and wear protection, as an option with

the incremental, touchless position transducer system CIPS




MocTbl 1 NAPOMHbIe NPUCTaHU

Bridges and ferry bridges

MMaponpueoabl ANs pasBOAHLIX MOCTOB  [OSMKHbI
COOTBETCTBOBATb CaMblM BbICOKUM TpebGoBaHUSAM MO
6e3onacHocTn. Hapsgy ¢ rmgpounnuHapamn Ans
pa3BOAHbIX, MOBOPOTHBLIX U MOABEMHbIX MOCTOB Mbl
M3roTaBnMBaeM TaKxe crneumarnbHble UMNUHAPLI ANs
NapoMHbIX NPUCTaAHEN N MacCaXXUPCKMX MOCTOB.

[Ona npoekta KaHapckon npuctaHu B JIOHOOHE,
Hanpumep, 6bin paspaboTaH  cneunanbHbIV
TENecKkonuyeckun UWNMHAP ANsS nogbema MocTa,
KOTOpbIA MOAHMMAET MOfoTHO MocCTa C  Of4HOM
CTOPOHbI Ha pacctosHue fo 18m. LmnunHap ¢ cunon
nogbema 6.500 kH obopygoBaH perynvpyembimMu
yNnoTHUTENbHbIMK anemeHTammn XyHrep EB[ / Hun-
ger EVD, a Takxe yCTpONCTBOM COMPSXXEHWUSI HArpy3Kku
Ha KOHLIe LUTOKa MOPLLHSA.

MapounnuHap ANUHOMU BbiNycka B 35 M, C NOKPbITUEM Cer_ ate Ana noabeMH!

CoegunHeHHoe KOpOﬂeBCTBO

Hydraulic drive systems for moveable bridges have
to satisfy highest safety demands. Beside hydraulic
cylinders for bascule bridges, rotatable bridges or lift
bridges we also produce special cylinders for ferry
bridges and passenger terminals.

For the Canary Wharf project in London for example
a special telescopic bridge lifting cylinder was devel-
oped to lift up one side of the bridge leaf by up to 18
m. The hydraulic cylinder with a capacity of 6,500 kN
is equipped with externally adjustable seal systems
Hunger EVD as well as with a load release coupling
element at the road end.
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Hydraulic cylinder 35 m long when fully extended, Ceraplate coated for Canary Wharf lifting bridge, UK

Die HUNGER-Gruppe - The HUNGER Group

= WWwWWw.hunger-group.com

Hydraulik

Walter Hunger GmbH & Co. KG
Hydraulikzylinderwerk

Rodenbacher Str. 50 - DE-97816 Lohr am Main
Tel. +49-9352-501-0 - Fax +49-9352-501-106
Internet: www.hunger-hydraulik.de

E-mail: info@hunger-hydraulik.de

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 Flihrungselemente
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

Schieifmittel

Hunger Schleifmittel GmbH

Alfred-Nobel-Str. 26 - DE-97080 Wiirzburg
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




