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BbICOKOMOLLHBIE CMAZOYHBIE Marﬁaﬂaﬂp/ /15 BETPOCHITIOBBIX YCTAHOBOK!
High-Performance Lubricants for Wind Power Plants!
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www.addinol.ru

FHEDINS BETPA — FHEDINS HOBOIO TTOKO/TEHNS
Wind power — Enerqy for new generations
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Be3onacHOCTb U HafEeXHOCTb

Kaxapli ron B BETPOSHEPreTVKE PEMMCTPUPYIOTCS KoroccanbHble
TeMnbl pocTa. Y Hee LeHTpanbHoe MecTo cpean Bo3obHosnse-
MbIX MCTOYHUKOB 3HEPIUW, 3HAYEHME KOTOPbIX MOCTOSHHO YBEnu-
YMBaeTCA Ha (hoHe yMEHbLLEHNS 3anacoB MCKOMaeMbIX, pacTy-
LLer NOTPEBHOCTU B 3HEPTUN 1 MOTENNEHUs Knnmara Ha 3emre.
B GyayLuem Taioke NPOrHO3upyeTcst CTpEMUTENbHOE yBENUYeHne
KOMMYyecTBa dHepruu, BoipabaTbiBaeMow C MOMOLLbI0 BETPa.

BeTpoBble ycTaHOBKM NOCTOSAHHO paboTatoT. Jlonactn npeobpa-
3YHOT HEPTUIO BO3AYLLHOMO NOTOKA BO BpaLlaTenbHOe ABWXEHNE,
KOTOpOE reHepaTop MpeobpasyeT B SHEPIUK 3reKTPUYECKYH.
KonebaHuns cunbl BETpa, TEMnepaTypbl OKpy»KatoLLen cpeabl, 3a-
TULLBS, BMAXHOCTb (OCOBEHHO B OTKPLITOM MOPE) CO3Aat0T Ypes-
MepHbIE Harpy3Kkn Ha BCE KOMMOHEHTbI BETpOreHeparTopa.

B Takmx ycnoBusix 6esonacHas 1 HagexHas cMaska UMeET or-
POMHOE 3HayeHue. [AnuTenbHbIA CPOK CryXObl CMAa304YHOro Ma-
Tepvana u MUHUMarbHbIe 3aTpaTbl Ha 06CMyXMBaHMe — peLua-
IOLLIME MPENMYLLIECTBA, T. K. 3aMeHa Macria v peMOHT Ha 60rnbLLON
BbICOTE TPYAOEMKM ¥ JOPOrocTosiLM. [Tonomku 1 npocTon MoryT
ObICTPO NPUBECTU K BLICOKMM pacxogam.

YBenuyeHne pasMepoB U MOCTOSIHHOE YCOBEPLLEHCTBOBaHWE
BETPOreHepaTopoB JatoT Goriee BbICOKWM BbIXOL MOLLHOCTU, HO
O[JHOBPEMEHHO MOBbILLAIOTCS TPEeBOBaHUSA KO BCEM areMeHTaM
KOHCTPYKLMM U CMa30uHbIM Matepuarnam. [MoHwkeHe TemMnepa-
Typbl 1 MOBbILLEHNE 3PPEKTVBHOCTM YCTAHOBKY 3@ CHET YMEHb-
LLIEHUS1 TPeHUS1 — OObIYHbIE 331241 CETOAHSILLHETO OHSI.

Komnanust ADDINOL npegnaraet st ntodon TOYKM CMasku ori-
TUMarbHbIA NPOAYKT, naearbHO COOTBETCTBYHOLLMIA TSXKENbIM Ha-
rpy3kam 1 ycrnoBusIM 3KCMryaTaumm BETPOCUIIOBON YCTAHOBKM.
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Safe and reliable

Wind energy industry has been achieving enormous growth
rates since many years. Within the renewable energies mix,
which becomes more and more important against the back-
ground of a shortage of resources, an increasing energy de-
mand and the problem of global warming, wind power takes
a central position. And experts expect a rapid increase of the
installed power also in future.

Wind turbines operate day and night. The rotor blades of a
turbine convert the energy of the wind into a rotary mechanical
movement which in turn is converted into electric power by the
help of a generator. Varying wind forces, calm periods, chang-
ing temperatures and humidity especially with offshore plants
place extreme loads on all components of a wind turbine.

Under these conditions the safe and reliable lubrication of the
plant is of utmost importance. Long oil drain intervals are a de-
cisive advantage as oil changes at dizzy height are extremely
difficult and expensive. Quickly, breakdowns and downtimes
can cause enormous costs.

The constant technical advance and bigger plants allow an
increased power output. At the same time, higher demands
are placed on all components of a wind turbine and on its lu-
bricants. The lowering of temperatures and the increase of
the turbines efficiency by reducing friction are everyday chal-
lenges.

ADDINOL offers the optimum product for each lubrication point

— perfectly tailored to highest loads and the particular operat-
ing conditions of a wind turbine.
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BbICOKas MOLHOCTb /15 BCEX V3IT0B

zAapmvoL  High performance for all components

BbicOKOMOLUHbIE CMa304YHble MaTepuanbl
ADDINOL: noaxoaawmm npoayKT ans
KaXxaown yctaHOBKM!

CyLiecTByeT Ba OCHOBHbIX TWMa BETPOreHepaTopoB: Hapsay
C BeTporeHepaTtopamu 6e3 pegykTopa (HanpuMmep npou3Boa-
ctBa Enercon), y KOTOpbIX pOTOp HaMpsMyo NPUBOAMUT B AEN-
CTBME reHepaTop, LUMPOKO PacnpoCTpaHeHbl N PEAYKTOPHbIE.
B Takmx yctaHoBkax (npou3soacTsa komnanui Siemens Wind
Power, Vestas, REpower u ap.) rmasHbIi peaykTop npeobpa-
3yeT HM3Koe Ymcrio o6opoToB poTopa B BbICOKOE, KOTOPOE He-
o6xogumo Ans BbIpaboTKM 3NEKTPO3IHEPTMN reHepaTopoM.

MexaHuam
MU3MeHeHuA yrna
yCTaHOBKM rnionacrtemn

. " Ban potopa
Pitch rin
itch bearing Rotor shaft
maBHbIN
MOALMMHUK

Main bearing

M'mapaBnu4yeckun Topmos
hydraulic brake

\ 3

’3/‘)3
/7(

CxemaTunyeckoe nsobpaxeHue yCTaHOBKU C peayKTOpPOM
Schematic representation of a turbine with gear box

ADDINOL High-performance lubricants —
the right product for every plant!

Generally, there are two major types of turbines being used
in wind power. Besides turbines without gears of manufactur-
ers such as Enercon, where the generator is driven directly by
the rotor, turbines with gears are just as widely spread. In tur-
bines of this type, manufactured for instance by Siemens Wind
Power, Vestas, REpower and further, the main gear translates
the low speed of the rotor to a higher number of revolutions
required for the generator in order to generate electric energy.

maBHbIN peaykTOp
Main gear box

\ \‘\\\\\\\\\“

MoawwunHUK reHepatopa
(6bicTpoxoaHbIN Ban)
Generator bearing (high-speed shaft)

MoaWwunHUK cucTemMbl OpueHTaLumn
BeTpoABuratens (oTkpbiTasi 3y6yaras
nepenava)

Yaw bearing (open toothing)

UctouHuk/Source:

o0

Agentur fiir
Erneuerbare
Energien
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MmaBHbIN NOAWUNHUK
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Touka cmasku
Lubricating point ADDINOL CBoncrea Characteristics

nmaBHbIN peayKkTOp Eco Gear S MakcumanbHas 3aliuTa ot u3Hoca n for highest wear protection and re-
Main gear box Eco Gear M CrnaxuBaHne NoBEPXHOCTEN C yxe smoothing of damaged surfaces, achieves
uMerLwmMmncs aedekTamu, oTrmyaeTcs longest operating lives
caMblM AnUTENbHLIM CPOKOM CRyXObI
Eco Gear W MaKkcumarnbHas 3HeproadeKTUBHOCTb for maximum energy efficiency and

Eco Grease PD 2-400

1 MOBbILLEHHbIN CpOK CJ'Iy)K6bI, naeanbHo
noaxoauT Takke A5d HU3KUX TeMnepartyp

MaKkcumarsnbHasa 3alinTa oT U3Hoca n

superior operating lives, ideal also for low
temperatures

highest protection against wear and

Main bearing ycTanocTu, 3eKT nnacTm4yeckoro fatigue, PD effect

BblpaBHVBaHUSA
MoawunHuk Eco Grease PD 2-120 naearnbHbIi NPOAYKT AN BbICOKNX ideal for high thermal loads
reHepartopa TEPMUYECKUX HArpy3oK, CHUXXaeT TpeHue u  reduces friction and power loss
Generator bearing noTepy MOLLHOCTU
MoAawnnHuk cuctemsl Eco Grease PD 2-400 peKoMeHAyeTCs At BbICOKMX yAapHbIX highly fit for extreme impact loads,

OopMeHTaLuu BeTpoa-
BuraTens u MexaHusma
W3MeHeHUs yrna ycra-
HOBKM rnonacren

Harpys3ok, MakcumarsibHasa 3awuta ot
N3HOCa

maximum wear protection

Combiplex OG 05 BbICOKas HecyLLasi cnocobHOCTb, Bbicokas  outstanding load bearing capacity

Yaw and pitch bearing MexaHn4eckas CTOMKOCTb high mechanical stability
F'mppaenuyeckne HV Eco Fluid ONs BbICOKUX MMapaBnuyeckux ycunuii npu  for increased hydraulic power under full
CUCTEMBI HV-Synth MOJSHOW Harpyske 1 yBenu4eHus ckopoctn  load and faster reaction of the system
Hydraulic systems OTKIMKa CUCTEMBI
| MogWwunHUK cucTeMbl OpUeHTaLumn
‘ BeTpoABuUrarens (oTKkpbiTas
\‘ 3y6uaTtasi nepenaqa)
\ Yaw bearing (open toothing)
MaBHbIN
NoALWUNMHUK

Main bearing

FeHepaTop
Generator

MexaHn3M nameHe-
HUA yrna ycTaHoB-
KU nonacrten

MmapaBnuyeckun TopMmos
Pitch bearing AP P

hydraulic brake

\
|

|
\
\ WcTouHuk/Source:

Q0

Agentur fiir
Erneuerbare
Energien

CxemaTuueckoe n3obpaxeHue yctaHOBKM 6e3 peaykTopa
Schematic representation of a turbine without gear box

Welcome to the World of ADDINOL
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BbICOKOMOLLHEIE TOAHCMICCHOHHBIE Macsia Eco Gear
AaomvoL  Eco Gear High-performance gear orls

— /15 MAKCUMASTIbHON BbIDAOOTHY SHEDIMN U [IDOTHUB UIHOCA

For maximum enerqy yield and against wear

M3-3a 0cobbIx yCroBui B BETPOIHEPreTUHECKMX YCTaHOBKaX
peqyKTopam YrpoxatoT ycTarniocTb Marepuasnos, U3HOC, Bblkpa-
LUMBaHME 1 Koppo3us. 3aeck TpebytoTCs BbICOKOMOLLHbIE TpaHC-
MMCCUOHHbIE Macrna, CrocobHbIe CrpaBnsiTbCs C TakMMK 3aga-
Yamy U COXPaHsATb, HECMOTPS Ha BbICOYANLLME Harpysku, CBOW
CBOWCTBA Ha NPOTSXEHNMN BCETO CPOKa CIyxObl.

B TecHOM coTpyaHu4ecTse ¢ BeyLUMMU UHCTUTYTaMu, NPOon3Bo-
OUTenaMU peadykTopoB U BeTpoycTtaHoBok komnaHus ADDINOL
paspaboTana BbICOKOMOLLHbIE TPaHCMVCCVIOHHBIE Macna cepumn
Eco Gear, cneunanbHO npegHasHayeHHble Of5 3TUX 0COObIX
Pa3HOCTOPOHHMX 3a4au.

Macna ADDINOL Eco Gear S u M noaxogsat, npexzae Bcero, ang
BbICOKMX Harpy3oKk 1 3yGuaTbiX 3auensieHni, rae BO3MOXKHO 00-
pa3oBaHMe cepbix NATEH. VX MOXHO Takke NPUMEHSTb, eCN Ha
MOBEPXHOCTSX Y2Ke MMetoTCs NpuaHakm nospexaeHvn. ADDINOL
Eco Gear M npekpacHO nogonaeTt Ans MArkux KInmaTtuyeckmx
yCroBUN U HemameHsiowmxcs Temnepartyp, a ADDINOL Eco
Gear S BblOepXUT CUSbHbIE Nepenabl TeMneparyp.

ADDINOL Eco Gear W pekomeHayeTcs Ans NpUMeEHeHVs npu
MaKCMManbHbIX Harpy3kax B CaMbIX COBPEMEHHbIX YCTaHOBKAX.
OTOT MPOAYKT XapaKTepuayeTcs LUMPOKVM AManas3oHoM Temre-
patyp npvMeHeHus n Grnarogaps yry4leHHOW npokavnsaemo-
CTV 0COBEHHO NOAXOAUT ANS HUSKUX Temnepartyp.

Because of the particular conditions in wind turbines, gears
are prone to material fatigue, wear, pitting and corrosion. Here,
high-performance gear oils are called for mastering these chal-
lenges and displaying their full performance in spite of highest
loads and over longest operating lives.

In close co-operation with leading institutes, gear and turbine
manufacturers ADDINOL has developed the high-performance
gear oils of the Eco Gear series which are specifically tailored
to the varied and particular requirements:

ADDINOL Eco Gear S and M are highly fit for high loads and
toothings where micro-pitting might occur. They are also ap-
plied for pre-damaged surfaces. While ADDINOL Eco Gear M
is ideal for mild climates and constant temperature conditions,
ADDINOL Eco Gear S masters varying temperatures in a wide
range.

ADDINOL Eco Gear W is preferably applied at highest loads
in modern plants at the latest state-of-the-art. It possesses a
wide temperature range and is highly suited also for low tem-
peratures because of its enhanced pumpability.

Ctp./Page 6
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ADDINOL Eco Gear S u M akTMBHO
NPOTUBOAENCTBYIOT U3HOCY

ADDINOL Eco Gear M 1 S n3rotoeneHbl Ha OCHOBE MUHeparb-
HbIX (M) 1 cuHTeTUYECKMX (S) KOMMOHEHTOB C NMPUMEHEHVEM
TexHornormm npucagok Surftec®. AToT komMMneke npucagok npu-
cnocabnveaeTcsl K NepeMeHHbIM Harpyskam Ha 3ybuarble ne-
pegavn u 3HaYMTEMbHO MOBLILLAET MX HECYLLYH CMOCOOHOCTb.
Takum 00pasom, MpUHMMatoLMe Harpysku OGOKOBble MOBEPX-
HOCTU 3yObeB Aaxe MpU MOBbILLEHHBLIX Harpyskax OnTUmanbHO
3alUMLLEHBI OT M3HOCA, 3P031K, BbIKPALLMBAHMSA U yCTanocTu. B
xofe ucnbitanus FE-8 anst nogwmnHUKOB Ka4eHust No CTaHgapTy
DIN 51819-3, koTopoe no3BonseT cyauTb 06 N3HOCe NOoALUMMHW-
ka n obonmel, macno ADDINOL Eco Gear nony4uunno HansbICLLUVE
OLEeHKN (cM. rpacomk 1).

Brarogapsi BenvkonenHoMy KoauLMEHTY TpeHusl Temnepa-
Typa Macra B NoaJoHe kapTepa 3aMeTHO CHU3MIach. MocKorbKy
noTepy SHEPrUM B BUAE TEMNOTbl YMEHBLLAKTCS, YMEHbLLAIOTCS

ADDINOL Eco Gear S and M are active
against wear

ADDINOL Eco Gear M and S are based on synthetic (S)
and mineral (M) components and the Surftec® technology. It
adapts to changing load conditions in the toothing and increas-
es its load capacity considerably. This way, load bearing tooth
flanks of gear pairs are perfectly protected against wear, mate-
rial abrasion, pitting and fatigue even under increased loads.
The FE Roller bearing test according to DIN 51819-3 gives
information on the wear of rolling element and cage — here
ADDINOL Eco Gear achieves best results (see chart 1).

Because of excellent friction coefficients oil sump temperature
is decreased measurably. Thus, less energy is lost in the form
of heat and overall energy loss decreases. This in turn means
that energy is saved. In addition, the special Surftec® technol-
ogy achieves a smoothing of pre-damaged surfaces thanks to
its PD-effect (plastic deformation) and ensures a trouble-free

1 NOTEPY MOLLHOCTU peyKTopa, YTO NPUBOAUT K 3KOHOMUM 3HEP- run.
rn. Kpome TOro, crneumanbHas TexHonorna Surftec® sarnaxu-

Ba€ET MOBEPXHOCTY C YKe UMEHLLIMMUCS AeddekTamMm 3a cHET agh-

dekTa NNnacT14ecKoro BbipaBHMBaHKSA, 06ecrneyrBas TemM cambim
6ecnepebornHyto paboTy y3nos.

Tpadwk/Chart 1: UcnbiTaHne FAG FE-8 ¢ nogwmnHukaMmm KaueHus: 4 wapuka/80 °C/80 4/7,5 muH""

FAG FE 8 Roller bearing test: 4 bearings/80 °C/80 h/7.5 min-'

UcnbiTatenbHbin cteHg FE-8 6bin
pa3paboTtaH HeMmeukoW cupmon
FAG 1 npeagHasHauyeH Ans onpe-

AeneHunsi B COOTBETCTBUU CO CTaH- 100

Aaptom DIN 51819 cnocoGHocTu Macnio knacca CLP cornacHo

DIN 51 517-3
Conventional gear oil (type
CLP) acc. to DIN 51 517-3

Macen M CMa3o0K 3awuwatb OT
U3HOCa B yCnoBusX, an6nvm(eH-
HbIX K pearibHbIM. Ha ocHoBaHun
ANUTEeNbHOCTU UCNbITaHUA U NO-
Tepu Beca LLapukoB (Tquee, Ten
Ka"leHVIﬂ) AenarTcAa 3aKrr4YeHus

O NpUrogHoCTn Macesn U cMa3okK. ADDINOL Eco Gear 320 S

The FE 8 test rig has been devel-

oped by the company FAG located

in Schweinfurt/Germany and is 12
used for determining the wear ADDINOL Eco Gear 320 M

protection capacity of lubricating
oils and greases under practice
related conditions according to
DIN 51819. Based on test duration
and the weight loss of bearing
components (in particular rolling
elements) the aptitude of gear box
oils and lubricating greases is
evaluated.

W OGovima / Cage

Il Teno kayenus / Rolling element

Welcome to the World of ADDINOL
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BbICOKOMOLLIHBIE TIDGHCMUCCHOHHAIE Macsia Eco Gear
zoomoL Eco Gear High-performance gear oils

ADDINOL Surftec® — acpcpekTnBHas
peuenTypa 3alWmThl OT M3HOCA

ADDINOL Eco Gear ocrtaHaBnuBaeT u gaxe obpaliaet

BCMNSATb M3HOC. OTO NOATBEPKAAET MHOXECTBO NPAKTUYECKMX

NPUMEPOB, Mbl NMPUBEAEM JMLLb OAMH: Ha GOKOBBLIX MOBEPX-

HOCTAX 3yObeB pegyKTtopa BeTporeHepatopa  CrycTsi

HekoTopoe BpeMsi Oblnv OGHapYXKeHbl SIBHbIE MPU3HaKM £

nsHoca. KomnaHus-onepatop nepeseria yCTaHOBKY C paHee Wnn. 01: Mepen 3ameHon
MCTONb3YEMOrO MPOMBILLTIEHHOTO TPAHCMMCCMOHHOTO Macna e e
knacca CLP Ha macno ADDINOL Eco Gear. B nanbHeriiem

onepaTtop TLaTenbHO uKcMpoBan wuaMeHeHus. Cnenku

Cc GOKOBbIX MOBEPXHOCTU 3yObeB ObINM MOABEPrHYTbI aHa-

M3y nopd CKaHMPYOLMM  3MEKTPOHHBIM - MUKPOCKOTNOM B

nabopatopuv Banbrepa JlaHra B HiopHGepre (Mfepmanus).

Unn. 01: PeaykTop nepen 3ameHon macna

Unn. 02: CnycTa Tpu mecsila nocrie 3aMeHbl Macna

Ha cnenke 60KOBbIX MOBEPXHOCTEW 3yObEeB MO CKaHMPYHOLLIMM
3MEKTPOHHBLIM MUKPOCKOMOM MO-NPEXHEMY 3aMETHbI BMOJIHE
OTYETINBbIE LLEPOXOBATOCTM U BbIKPOLUEHHbIE Y4ACTKN.

Unn. 03: Cnenok 60KoBbLIX NOBEpPXHOCTEMN 3yObeB CrNycTs

25 mecsiueB Wnn. 02:
Picture 02:

CocTosiHMe 3Ha4YMTENBHO YMy4LLMIOCh. BBIKpOLLEHHbIE paHee

yyacTku crmagunmce. OCTpble KPOMKY NCHE3MMN.

Beicok. Hanp. = 10,00 kBT, pabou. pacct. = 19 Mm
high voltage = 10.00 kV, operating distance = 19 mm

Unn. 04: JanbHenwee yny4weHue cnycTta 36 mecsileB
Moyt ngeanbHO crnaxeHHasi MOBEPXHOCTb. HOBbLIX MOBpPEX-
OeHUl He OBHapyKeHo.

ADDINOL Surftec® — the effective formula
against wear

ADDINOL Eco Gear transforms progressive metal abra-

sions into regressive ones! One typical example from the

practice: After some operating time unmistakable signs of

wear occurred on tooth flanks of a wind power gear unit.

The operator changed the plant from conventional gear oil

to ADDINOL Eco Gear. After that, he meticulously docu- F",'i”c‘z-u?g:w F——1 100pm
mented the changes. Imprints of the tooth flanks were ana-

lysed under a grid electron microscope by the test labora-

tory Lang (Nuremberg/Germany).

BbiCok. Hanp. = 10,00 kBT, paGoy. paccT. = 22 MM
high voltage = 10.00 kV, operating distance = 22 mm

Picture 01: Gear before changing to ADDINOL Eco Gear.

Picture 02: Three months after changing
Roughness and pitting are still clearly visible on the tooth
flank imprint under the grid electron microscope.

Picture 03: Imprint of tooth flank after 25 months

The condition has improved significantly. Former pittings
are smoother. Sharp edges and roughness have already
disappeared.

Picture 04: Improvements after 36 months Wnn. 04: o Bbicok. Hanp. = 10,00 kBT, paBos. paccT. = 41 M

high voltage = 10.00 KV, operating distance = 41 mm

An almost perfectly smoothed surface. New damages did IR e
not occur.

Ctp./Page 8
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ADDINOL Eco Gear W ansi MakcumarnsHom
3HeproacpheKTUBHOCTH

HoBoe TpaHcmumccroHHoe macno ADDINOL Eco Gear W n3rotos-
NEHO No MHHOBaUMOHHOM peuenType Advantec, obbeanHsioLLel
CBOWCTBA TLLATENbHO NOA0BPaHHBIX HOBEWMLUMX CUHTETUYECKUX
6a30BbIX KOMMOHEHTOB N BbICOKOMOLLHbLIX NPUCaAoK.

VHHoBaumoHHbIM komnneke npucagok ADDINOL Eco Gear W
npeaHasHaqeH Ans 3 HeKTUBHOM 3aLUmMTbl 3yGUaThbIx 3aLenneHuin
M MOALUMMHMKOB C BbICOYAMLLMM Ka4eCTBOM MoBepXHOCTU. OH
CHWXKaEeT TpeHMe B napax TPEHWUS M YMEHbLUAET Temnepatypy
Macna B nogaoHe Kaptepa.

Ha rpadmke 2 npeactasneHbl KO umerowmxca B npogaxe
CVHTETUYECKUX  BbICOKOMOLLHbIX TPaHCMMUCCUOHHBLIX — Macen,
nccneposaHbix mMetogom FVA 345. HamHoro Gonee Huskast
Temnepatrypa macna ADDINOL Eco Gear 320 W ocoGeHHo
3aMeTHa Npuv BbICOKOW Harpyske CUMoBOro arperara: yMeHblue-
HVe Temneparypbl Macna B NogaoHe kapTepa NpuBoaUT K yMEHb-
LLIEHMIO MNOTEPU MOLLIHOCTU peayKkTopa, YTo noBbiwaeT ero K.

B pgwanasoHe Huskux Temnepatyp ADDINOL Eco Gear W
nokasblBaeT cpasy ABOMHOE MPeMMYLLECTBO, YTO OObSACHSAETCA
€ro 4YpesBblHanHO HU3KOW TemnepaTtypon 3acTtbiBaHus (50 °C)
1 BEMMKOSEMNHON NPOKAYMBAEMOCTbLHIO MPU HASKUX TeMMepaTypax.

Brnarogaps Hu3koTeMnepaTypHON BSI3KOCTW, NPEBOCXOASLLEN
cpegHue nokasatenu (cm. rpacpuk 3), macno ADDINOL Eco
Gear 320 W moxHO ObICTpee 3akavaTb B KOHTYp CMasku ”
pasorpeTb faxke Npu O4eHb H13KOM Temnepatype. T. e. AnanasoH
3(PPEKTUBHOIO NPUMEHEHMUS MPU HU3KUX TeMnepaTypax pacluu-
psieTcd, kak MUHUMYM, Ha 5 °C No cpaBHEHWIO C MMELMMUCSA
B npoaaxe OObIYHbIMM CUHTETUHECKMMM TPAHCMUCCUOHHBIMMA
Macrnamn. OTO CBOWCTBO OCOOEHHO MONE3HO Af1si YCTaHOBOK,
paboTalomx B YCMOBMSIX 3KCTPEMarbHbIX MOPO30B U B
crnyyae AOnuTenbHbIX MPOCTOeB. [Ana  ynyylweHus BSA3KOCTHO-
TemrepaTypHbIX CBOMCTB U MOHWXEHUS TeMMepaTypbl 3aCTbIBAHUSA
B Eco Gear W mcnonb3aytotcsa npucagkm 6e3 nonnmvepos.

ADDINOL Eco Gear W
for maximum energy efficiency

The new gear oil of the Eco Gear series, ADDINOL Eco Gear
W, is based on the innovative “Advantec Formula®. It combines
the advantages of carefully selected, novel synthetic base oil
components and powerful additives.

The innovative substance combination of ADDINOL Eco Gear
W is specifically designed for the effective protection of tooth-
ing and bearing surfaces of highest surface qualities. It reduc-
es friction between friction partners and achieves a reduction
of oil sump temperatures.

Chart 2 depicts the test results on the efficiency of various
synthetic high-performance gear oils common in the market
according to FVA 345. The significantly reduced steady-state
temperature of ADDINOL Eco Gear 320 W becomes particu-
larly obvious where the drive train is exposed to high loads: by
cutting the oil sump temperature energy loss is reduced which
in turn heightens the efficiency of the gears.

At low temperatures ADDINOL Eco Gear W scores even in
two aspects. On the one hand, the product possesses an ex-
tremely low pour point (-50 °C). In addition, it displays excellent
pumpability at low temperatures.

Due to its superior low-temperature viscosity (see chart 3)
ADDINOL Eco Gear 320 W can be pumped and heated in the
lubrication circuit faster even at pronounced sub-zero tem-
peratures. The effective range of use at low temperatures is
broadened by at least 5 °C compared to conventional synthetic
gear oils. This characteristic pays off especially for plants at
extreme cold and after longer idle periods. Viscosity index im-
provers and pour point depressants of ADDINOL Eco Gear W
are free of polymers.

Tpadmk/Chart 2: CpaBHEHME MOKa3aTenen ycTraHoBUBLLENCS TeMnepaTypbl CUHTETUYECKMX TpaHCMUccUoHHbIX Macen ISO VG 320 no metogy FVA

345* Ha 7 cTyneHun HarpyXeHus
Comparison of stead!

Mo cpaBHEHMIO C KOHKYPVPYHOLMMMU NPOAYKTaMU
yCTaHOBMBLUAsiCsl TeMnepaTtypa macna Eco Gear
76

320 W npumMepHo Ha 4—6 °C Huxe, TaKUM o6pa3zom,
NPOAYKT NOYTU AOCTUraeT YPOBHS 3TaNOHHOIO
macna FVA 3A rpynnbi ISO VG 100.

74

Compared to competitive products steady-state
temperature of ADDINOL Eco Gear 320 W is 4 to 6 °C
lower, which means that the product almost reaches
the level of the reference oil FVA 3A of ISO VG 100.

72

70

* 06ben no uccneano TEXHUKU NPUBOAOB

ISO VG 320

ISO VG 320
ISO VG 320

YcraHoBuBLasics Temn. / Steady state temperature [°C] g

(FVA), Hay4HO-uccrnegoBaTenbCKkuit npoekT 345 68

* Research A Drive Technology, research project 345

>

@
(@]

ADDINOL
Eco Gear 320 W
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Mpn pabote pepykTopa B Macrno Heun3bexHO nonajaer BO3-
OyX, €ero Meneqanme ny3blpbkn HEOOXOOUMO KaK MOXHO
ObicTpee oTAENATb OT Macna. B ncnbiTaHum Ha AeaspupyoLLyto
cnocobHocTb macrno ADDINOL Eco Gear W nokasbiBaet
BENUKOrenHble pesynsraThl (CM. rpaduk 4).

MeHa BO3HMKAET Ha MOBEPXHOCTU U3-3a OTAENEHWs BO3dyxa B
MVHMMarbHOM KonmnyecTBe Gnarofaps 3eKTUBHBIM UHIMOW-
Topam M TwWaTenbHO nogobpaHHbIM MUHeEparibHbIM  Macnam.
UpeamepHoe neHoobpasoBaHve 3hheKTBHO NpenoTBpaLlaeTcs
Oaxe npy 0OMNbHOM MOCTYNSIEHWN BOAbI WUIN 3HAYUTENBHOM
3arpsisHeHunn. B tecte Flender Ha neHoobpasosaHe ADDINOL
Eco Gear 460 W Tarke nony4yaet OT/INYHbIE OLEHKM, NPU 3TOM
ero obbem yBenuymBaetcs He 6onee, yeM Ha 6 %.

Hapsigy ¢ ncknoumTtensHOM aeaspupytoLlen cnocobHocTbio Eco
Gear W geMOoHCTpUpYeT Takke NpeKkpacHyo Ae3MYIbrpyoLLyro
CMNOCOBHOCTb, YTO YMEHbLLUAET OMacHOCTbL KOPPO3nK peadykTopa.

During operation the agitation and aeration of the lubricant is
unavoidable. The fine air bubbles must be separated and re-
leased from the oil quickly. In the air separation test ADDINOL
Eco Gear W achieves best results (see chart 4).

The release of introduced air causes foam on the lubricant’s
surface which is minimised for ADDINOL Eco Gear W by the
help of special inhibitors and carefully selected base compo-
nents. Even under the impact of water or heavy contamination
a heightened foam formation is prevented effectively. In the
Flender foam test ADDINOL Eco Gear 460 W achieves best
results and its volume increase amounts to 6 % maximum.

Apart from an excellent air separation ADDINOL Eco Gear W
also achieves an outstanding separation of water and this way
reduces the danger of corrosion in the gear box.

Ipadwk/Chart 3: JuHaMuyeckasi BA3KOCTb CUHTETUYECKMX TPAHCMUCCUOHHBIX Macen Npy HU3KNX TeMmnepartypax no EDyK(*)VIJ'I,EI,y

Dynamic low-temperature viscosities of synthetic gear oils according to Brookfield

1000000

[OnHamMunyeckas BA3KOCTb Npn HU3KNX

|

BsaskocTb [MIMa-c] / Viscosity V [mPas]

T T

| | —&—KoHkypeHT / Competitor A

| |

| | —r— "
Vi=181 | KoHkypeHT / Competitor B

} } ~—&— KonkypeHT / Competitor C

| VI =162 |

} VI =158 } +A?DINOL Eco Gear 320 W

‘ Vij=139 !

|
'MaKc. kaxyLLasicsi BSI3koCTb / maximum apparent viscosity:
150 000 mMa-c/ 15b 000 mPas (DIN 51398)
I

Temneparypax no Bpykdungy npu -35 °C
coctaBnsieT 96 000 mlMa-c, YTO 3HAYUTENBHO HUXE
KpuTnyeckoro npeaena 150 000 mMa-c.

Dynamic low-temperature viscosity according
to Brookfield at —35 °C is at 96,000 mPa-s and
significantly below the critical limit of 150,000 mPa-s.

10000
-35 -30 -25 -20
Temnepatypa / Temperature t, [°C]

Tpadwk/Chart 4: [ledMynbrupytoLlas u easpupytoLlas CnoCoOHOCTb CUHTETUYECKMX TPAHCMUCCUOHHBIX Macen cornacHo DIN ISO 6614 (82 °C), DIN ISO 9120 (75 °C)

Demulsibility and air separation of synthetic gear oils according to DIN ISO 6614 (82 °C), DIN ISO 9120 (75 °C)

Mo cpaBHeHUIO C Ae3MynbrupyloLlen u geaspm-

N
o

pytoLei CoCOBGHOCTbLI0 O6bIYHbLIX TPAHCMUCCH-
OHHbIX Macers, UMeKLMXCs B NpoAaxe, Macno

ADDINOL Eco Gear 320 W neMOHCTpUpyeT 3Ha4u-

-
o

TenbHoe yrny'lleHne rpaHNYHbIX XapaKTepUCTUK,
KkoTopble Ha 30—50 % npeBocxoaAT NokasaTenu

KOHKYPEHTHbIX NPOAYKTOB.

-
o

The comparison of demulsibility and air separation of
conventional gear oils shows a significant improvement
of the interface properties of ADDINOL Eco Gear

320 W by about 30 to 50 % compared to competitive
products.

o

[eamynbrupytowas cnoco6Hoctb [MuH.] / Demulsibility [min]
[easpupytowas cnoco6HocTb [MuH.] / Air separation [min]
o

KoHkypeHT /
Competitor A

M Bopootaensiowas cnocob-
HocTb / Water separation

[easpupytoLuasi cnocobHocTb /
Air separation

ADDINOL
Eco Gear 320 W

KoHkypeHT /
Competitor B

KoHkypeHT /
Competitor C

* Bce ucnblTaHns NPOBOAUIUCH C CUHTETUYECKMIM BbICOKOMOLLIHBIMW TPAHCMUCCUOHHBIMWU Macnamu rpynnbl ISO VG 320, npuMeHArLLMnCA

npemmMmyLLeCcTBEeHHO B BETPO3HEPIreTUY4EeCKNX yCTaHOBKaX.

* All tests have been conducted with synthetic high-performance gear oils of ISO VG 320 which are preferably used in wind turbines.
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ADDINOL Eco Gear — with Longlife Guarantee

HonrocpouHas rapaHTusa «Longlife plus»

Mpy ycnoBumn HOPMAsbHOTO peXuma 3JKCrryaTaumum KoMMnaHus
ADDINOL rapaHTtupyet ans mmHepansHoro macna ADDINOL Eco
Gear M MMHMManbHBIA CPpoK cryx0Obl 4 roga, a Ana CUHTETUYECKOrO
macna ADDINOL Eco Gear S — 5 nert. B TeueHue Bcero aToro
CpoOKa 3ameHa Macra He noTpebyertcd. Ha npoTskeHumn Bcero
rapaHTuiHoro cpoka coctosiHne macna ADDINOL Eco Gear
KOHTPONMPYeTCA Npu MOMOLUM MEepuoaMYEecKoro aHanusa
mMacna. [ins rapaHTuM yCcTaHOBMEHbI OOQHO3HAYHbIE NMpaBuna,
cobrnitogeHre KoTopbIX He COCTaBuUT Tpyaa. VicuepnbiBatoLlas
MHOpMaUUA O rapaHTUNHBLIX YCIIOBUSIX MMeeTcs B BpoLutope
«Longlife Plus», KOTOpyto MOXXHO TakXe HaWnTN Ha canTe Www.
addinol.de.

Long-term warranty with “Longlife Plus“

Under normal operating conditions ADDINOL guarantees a
service life of four years for the mineral oil based ADDINOL Eco
Gear M and of five years even for both ADDINOL Eco Gear S
and W where oil changes will not be needed. During the whole
warranty period the condition of ADDINOL Eco Gear is checked
by the help of oil analyses at specified intervals. Warranty
conditions are simple and can be met without much effort.
Comprehensive information on the conditions is available in
the ADDINOL brochure “Longlife Plus” — also for download on
www.addinol.de.

Welcome to the World of ADDINOL

GERMAN
QUALITY
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[ ygpasimqecikme macsia

zAapmvoaL  Hydraulic oils

—  [ygpasimsecte macsia ADDINOL. Makcumym TOYHOCTH, MEKCHMYM 38LYNTE!

ADDINOL Hydraulic oils — Highest precision and maximum protection

anpaBanecme ncnonHuTeribHble MeXaHU3MbI

OT rMagpaBnmnyecKkux CUCTEM BETPOCUITOBOIN YCTaHOBKM 3aBUCAT
ee GesonacHOCTb M (OYHKUMOHMpOBaHVEe. Beab VMMEHHO OHU
pEerynmpyoT fionacTy BETpoKoreca v 6r1oKMpYoT TPaHCMUCCHIO.

[nsi obecneyeHns 6e3omacHoOM M TOYHOW PaboTbl B TeveHue
MPOOOIKMUTENIbHOrO BPEMEHM B NHOOLIX YCIOBUSIX MMapaBnnyec-
Kne Macna [ormKHbl COOTBETCTBOBATL BbICOKUM TPeGOBaHUAM.

mopaenuyeckne macna ADDINOL gnsi BeTpOSHepreTuieckux
YCTAHOBOK XapaKTepu3yoTcsi MPEBOCXOAHBbIMU BSIBKOCTHO-TEM-
nepaTypHbIMU CBOMCTBAMU, YTO KparHe BaXXHO B YCIOBUSAX KO-
nebaHuns Temnepatyp. brniarogapsi cBoeMy HEM3MEHHO BLICOKOMY
MHOEKCY BA3KOCTM OHM 0BecnevnBatoT HagexHyto nepedady Top-
MO3HbIX YCUIMUA 1 TOYHOE YnpaBreHne UCMOSTHUTENbHO-PErynu-
POBOYHLIMW MEXaHn3Mamu B LLUMPOKOM AmMana3oHe Temneparyp
1 nopg BO3AENCTBYEM Nepenagos rMMapoCcTaTMHeckoro AaBreHus.
Mpy o4eHb HM3KMX TemnepaTtypax HM3kas Temneparypa 3acTbl-
BaHWs obecrneymBaeT ONTUMarbHYH TEKYYeCTb.

OTnuyHast geamMyrnbrupyrowasi crnocobHOCTb  rMapaBIINYECKUX
macen ADDINOL onpaeabiBaeT cebs, npexage Bcero, B
yCTaHOBKax, paboTaroLLmX B OTKPLITOM Mope. [NonasLuasi BHYTpb
BOoda noagepraetcs ObICTPOM M HagexHoW cenapauum, 4To
npeaoTBpaLLaeT KOPPO3NLO B CUCTEME.

Hydraulic control equipment

The hydraulic systems of a wind turbine influence the plant’s
safety and operation. After all, hydraulic systems level rotor
blades and slow the drive drain.

In order to ensure the safe and precise operation over long pe-
riods and under all conditions hydraulic fluids must meet high
demands.

ADDINOL Hydraulic oils for wind turbines possess an excellent
viscosity-temperature-behaviour which is essential for varying
temperatures. Based on their stable and high viscosity index
they guarantee the reliable transmission of braking forces and
the precise control of valves and mechanisms over a wide tem-
perature range and varying pressure loads. At extremely low
temperatures their low pour point ensures their optimum flow-
ability.

Especially when used in offshore plants the excellent demul-
sibility of ADDINOL Hydraulic oils pays off. Humidity, which
might find its way into the systems, is separated quickly and
reliably and this way corrosion is prevented.

Ctp./Page 12
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ADDINOL HV Eco Fluid 32, 46, 68
YpesBbIlYanHO MOLUHbIE rmapaBnuyeckme Macna ans
BbICOKMX rMApPaBrMyYecKnX yCUnum npu nosiHom Harpyske
M ANSA yBenn4eHUsA CKOPOCTU OTKIIMKa CUCTEMbI.
WpeanbHoe pelueHue Ans Hapy)XHOW rMapaBriuKu,
pyHKLMOHMPYIOLLEN B TeYEHUE BCEro roga

2 pabouve XNOKOCTM Ha MUHepPanbHOW OCHOBE, COAepXaLLme
WHHOBALMOHHBIN MakeT npucazok

2 VCKIIOUYUTENbHbIE BA3KOCTHO-TEMIEPaTypHbIE CBOMNCTBA,

obecneymnBaroLLme ONTUMaribHble CTAPTOBLIE Y XO4OBbIE

KavecTBa faxe npu konebaHuax temneparyp

CTabunbHbI MHAEKC BA3KOCTU

HafilexxHas 3alymuTa oT M3Hoca 1 Kopposnu

ynyyiweHHbn KM 6narogaps yMeHbLUEHWIO TPeHNs

OTMNYHbIE XapaKTePUCTUKN CTapeHus

UCKIMIOYUTENbHbIE fleaspupyoLLme 1 BoAoOTTankmearoLume

CBOWNCTBa

9 YCTOMYMBOCTb K TPAANLMOHHBLIM YNIOTHUTENBbHBLIM
marepuanam

9 BCeCe30HHas XapakTepucTuka

L2 2 B ]

nepesbinonHstoT TpeboBaHnss DIN 51524/3
ISO 11158 (HV), DIN EN ISO 6743/4 (HV)
AFNOR NF E 48603 (HV), CETOP RP 91 H (HV)

ADDINOL HV-Synth 32, 46, 68

PaGouue XngkocTu, OTNM4aloLLMNecs B CpaBHEHNUM C
00ObIYHLIMU rIMAPABANYECKUMU MAclaMy BenIMKonenHbIMU
aHTU(PUKLUMOHHBbIMU cBOMCTBaMU. MoeanbHO noaxoaaT
ONA HapyXHOW rMApPaBIIMKU, (PyHKLIMOHUPYIOLLEN B
TAXerbIX YCIIOBUAX

2 CUHTETMYeckMe paboune XnaKocTu

2 noBblleHHbIM KM 6narogapsi npeBocxogHoOMy
KO3(PPULIMEHTY TPEHUS

2 BbICOKasA CTabUMbHOCTb U CTAOWIMbHBIN MHOEKC BA3KOCTU
Onarogaps CMHTETUYECKNM 6a30BbIM KOMMOHEHTaM

2 BCeCce30HHas XapakTepucTuka

2 BbICOKasi OKUCMMTENbHAsA CTabUMbHOCTb, rapaHTUPYoLLas
ONUTENbHbIV CPOK CryX0bl

2 HagexHas 3awmTa oT U3Hoca 1 Kopposum

2 OTNMYHbIE HU3KOTEMMEPATYPHbIE CBOWCTBA (TemMneparypa
3acTbiBaHusa —45 °C)

> OBecuunHKOBbIE NpUcagkm

DIN 51524/3
ISO 11158 (HV), DIN EN 1SO 6743/4 (HV)
AFNOR NF E 48603 (HV), CETOP RP 91, H(HV)

ADDINOL HV Eco Fluid 32, 46, 68
Extremely efficient hydraulic oil for increased power
under full load and faster reactions of the systems.
Ideal for outdoor hydraulics in all-season use

2 mineral oil based pressure medium with innovative
additive technology

> excellent viscosity-temperature-behaviour for optimum

starting and operating performance even at varying

temperature conditions

stable viscosity index

reliable wear and corrosion protection

improved efficiency because of low friction coefficients

excellent ageing behaviour

outstanding capacity of air and water separation

resistant to common sealing materials

multi-grade characteristics

L2 2 B 7

exceeds DIN 51524/3
ISO 11158 (HV), DIN EN ISO 6743/4 (HV)
AFNOR NF E 48603 (HV), CETOP RP 91 H (HV)

ADDINOL HV-Synth 32, 46, 68

Hydraulic fluid with superior friction behaviour,
ideal for outdoor hydraulic systems under difficult
conditions

> synthetic pressure fluid

> increased efficiency due to friction coefficients above the
average

2 high shear stability and stable viscosity index because of

synthetic base components

multi-grade characteristics

increased ageing stability for long operating lives

reliable protection against corrosion and wear

excellent low-temperature-behaviour (pour point -45 °C)

free of zinc

L 2 2 B ]

DIN 51524/3
ISO 11158 (HV), DIN EN ISO 6743/4 (HV)
AFNOR NF E 48603 (HV), CETOP RP 91 H (HV)

Welcome to the World of ADDINOL

GERMAN
QUALITY
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[lrnacmnyHbIe CMak
zoomoL Lubricating greases

— [306KHAT CMAKA B IKCTDEMASIbHBIX YC/IOBUTX

Reliable lubrication under extreme conditions

MnacTtnyHblie cmasku

PasnuyHble MOALIMMHMKA B BETPO3HEPreTUYECKON YCTaHOBKE
(hYHKLMOHUPYIOT B BECbMa CreLmgUYEcKnx yCroBUsiX, YTo Hara-
raeT pasHopOAHbIE KOMMIEKCHbIe TPeGOBaHNS K X CMa3kKe.

MaBHbIN NOALWMMHUK PabOTaeT Ha HU3KUX OKPYXKHbIX CKOPOC-
TSX, NMogBeprasicb Npu 3TOM BbICOKUM Harpyskam, nosTomy Assi
Hero 0cobeHHO BaXkHbI BbICOKasi BA3KOCTb 6a30BOro macna u ad-
heKTMBHOCTb Npucaaok, obecnedmBatoLLe HALEKHYIO 3aLLuUTy
OT M3HOCa U yCTarnocTu.

MopwunnHUK reHepaTtopa paboTaeT Ha BbICOKMX OBOpoTax B
YCIOBUSIX MOBbILLEHHON TeMnepaTypbl. [nacTuyHble cmasku co
CBOWCTBaMM MracTu4eckoro BelpaBHMBaHus (PD) 1 H13Kon BA3-
KOCTbto 6a30BOro macrna apdeKTMBHO CMPaBRsOTCS B AaHHbIX
YCMOBUSAX C SABMEHNSIMIN N3HOCA N CHKAKOT MOTEPU MOLLIHOCTM.

MoAWMNHUKM CUCTEMbl OpUEeHTaUun BeTpoaBUraTens u mus-
MeHeHMUs yrrna YCTaHOBKM JlonacTen paboTatT Ha O4eHb HU3-
KMX CKOPOCTSIX, X UHTEPBan ABWKEHMS O4YeHb Marl, OAHAKO OHU
MOABEPrarTCs CUNMbHENLIMM yaapHbIM Harpy3kaM. 3[ech Tpe-
OytoTCs NNacTUYHbIE CMa3ky, obrnagaroLme NpeKkpacHbIMK azre-
31BHbIMW CBOMCTBaMW 1 BENMKONENHOM 3aLLMTON OT U3HOCA, Cro-
COBGHble 06ecneunTb NMaBHbIN XO4 U ANUTENbHBIN CPOK CryXXObl.

4 ADDINOL Lubricating greases

The various bearings applied in wind turbines operate under
specific conditions and place manifold and complex require-
ments on their lubrication.

The main bearing operates at low circumferential speed but
at high loads. Here a high base oil viscosity and a powerful ad-
ditivation of the lubricating grease are of utmost importance to
secure a reliable protection against wear and fatigue.

The generator bearing works at high speed and under high
thermal loads. Under these conditions lubricating greases with
PD effect and low base oil viscosity reduce power loss and
operate against wear effectively.

Yaw and pitch bearing are subject to very low speed; they
move only slightly and are exposed to enormous pressure
loads. Under these conditions lubricants are called for which
ensure excellent adhesion and outstanding wear protection in
order to enable jerk-free movements and to achieve long op-
erating lives.
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XapakTepucTukm EnvHnua ADDINOL ADDINOL ADDINOL
Characteristic values Unit Eco Grease PD 2-120 Eco Grease PD 2-400 Combiplex OG 05

on. KP2N-35 KP2R:35 KPGOGO.5N-30
DU3nKo-XxMMMYecKan XxapakreprcTmka — CMasKa AnUTeNbHOro AeMCTBUSA  — CMaska AnuTenbHOro AencTBus — 0c060 pekoMeH-
NS BbICOKOCKOPOCTHbIX 0151 HU3KOCKOPOCTHbIX MOALLIMM- ayetcsa ans
NOALUNMHMKOB HWKOB M MakCHMarbHbIX Harpy3ok BbICOKUX
— abeKT NNacTUYECKOro Bbl- — apheKT NnacTMyYeckoro Bbipas- CXXMMatoLLMX
paBHUBaHUSI MPOTUB BbIKpa- HWBaHWS NPOTUB BbIKPaLLNBAHUS Harpysok u
LUMBAHUS U CEPbIX NATEH 1 CepbIiX NATEH Temneparyp
— BbIpPaBHVBAET MOBPEXAEHHbIE — BbIpaBHVBAET MOBPEXAEHHbIE — ONUTENbHbIE
NMOBEPXHOCTU NMOBEPXHOCTU CPOKM Cry>KObl
— naeanbHbI MPOAYKT ANS LeH- — naeanbHbIi NPOAYKT ANS LeHTpa- — uaeanbHoe
TPanu3oBaHHbIX CUCTEM CMa3Ku NM30BaHHbIX CUCTEM CMasku, B peLleHve ans
TOM YuMcre Ans pyYHOWN CMasku HU3KOCKOPOCTHbIX
C ANUTENbHBIMW UHTEPBanamm NOALUMMHMKOB
cMasku
Description — long-term grease for bearings at — long-term grease for bearings at ~ — particularly fit for
high speed low speed and highest loads high pressure
— PD effect against pitting and — PD effect against pitting and loads and
micro-pitting micro-pitting temperatures
— re-smoothing of damaged — re-smoothing of damaged — long operating
surfaces surfaces lives
— ideal for central lubrication — ideal for central lubrication — ideal for bearings
systems systems, also for manual at low speed

lubrication at long intervals

ba3oBoe macno

Base oil MWH. / min cuHT. (MAO) / syn (PAO) MWH. / min
BsiskocTb 6a3080ro Macna (Mm2/c) 120 400 800
Base oil viscosity (mm?2/s) 12 34 43
3aryctutens/Mbino L Li-komnnexkc / Li-Ca-komnnekc /
Thickener / soap Li-complex Li/Ca-complex
[lnanasoH Temnepatyp NPUMEHEHINS (MuH./makc.) 35 +140 38 +180 30 +140

Temperature range (min/max)

Harpyaka ceapuBaHus Ha 4-L1apnkoBoi
MaLUWHE TPEHNS 3.000 3.600 7.500
VKA Welding load

V3HOC Ha 4-LuapukoBOI MaLLWHE TPEHNS
(14/400 H) <04 <04 0,7
VKA Wear (1h/400 N)

FAG FE 8 (75 mMuH-1/50 KH/40 °C)
Terno kayenus / Rolling element 20 2
O6ovima / Cage 23 3

BopgocToiikocTb (cTeneHb kopposim npu 90 °C) 1 1 1
Water resistance (corrosivity at 90 °C)

O6nactu npumeHeHus / Applications
'naBHbIA NOLLIMMHMK /
Main bearing
lMoAwmnHK reHepatopa /
Generator bearing

[MofWmMnHUK cucTeMbl OpueHTaLuu BeTpoaBuraTend n / /
YCTaHOBKY yrina nonactu

Yaw and pitch bearing

MWH. / min = MUHepanbHoe macnio / mineral oil « crHT. / syn = cuHTeTnyeckoe macno / synthetic oil « MAO / PAO = nonuanbdaoneduHbl / Polyalphaolefin « Li = nutnin / Lithium « Ca =
Kanbuuin / Calcium

Welcome to the World of ADDINOL
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