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CneuuanbHble cMa304Hble MaTepuarsnbl
ANA LeMEeHTHOMU NPOMbILLIEHHOCTH, ’Q&’
OTKPbITbIX FOPHbIX PaboT U BECHEM

LUBRICATION

oboratutenbHOM TeXHUKMN. TECHNOLOG Y



Mpu nobbix ycnoBuaAx

TexHuka u o60opynoBaHMe B LLEMEHTHOM U B FOPHOM NPOMbILLSIEHHOCTH, @ TakK)Xe Npu oboralieHum nosieaHbIxX
McKonaembix, 3a4acTyr0 NOABEpPraloTCA 3KCTpeMasibHbIM ycroBUaAM paboTbl. Hapaay ¢ hakTopamu BAMAHUA
OKpy>Kalolleil cpefbl, TAKUMU KaK Mblfib, BIAXKHOCTb U YacTU4YHO Gonblune TemnepaTypHble Kone6aHusA, 4ONKHbI
BbIAEPXXUBATbCA O4YEHb BbICOKME /UMK LWOKOBbIe Harpy3ku. Tak Kak 3aTpaTtbl Ha o6opyaoBaHue U npepbiBaHUe
Npou3BOACTBa ABNAIOTCA Ype3Bbl4alHbIMU 3aTpaTaMu, a U36bITO4HAA TEXHMKA 3a4acTylo HeOCTYMNHa, TO O4eHb
6onbLlwoe 3HaYeHne OTBOAUTCA BbIGpaHHOMY CMa304YHOMY MaTepuany.

OnupaAcb Ha MHOroNneTHU onbIT paboTbl, B TECHOM COTPYAHMYECTBE C BEAYLUMMY NPOU3BOANTENIAMU MaLUUH
B MHHOBaLUMOHHOM LeHTpe BECHEM 6binu pa3paboTtaHbl cneuuanbHblie CMa3o4vHble MaTepuanbl AfA TAXKeNbIX
ycrnoBui paboTbl.

YMeHblUeHue noTepb,
yBenunyeHue cpoka crnyxxobl

MocpencTBOM BHEAPEHUA B HOBbIE Pa3paboTKmM CMa304HbIX
matepuanos BECHEM BbiCOKOKa4eCTBEHHbIX NpUcagok
HOBOrO MOKOJIEHMA CTaNno BO3MOXXHbIM 3HAYNTENbHOE
NOBbILLIEHNE 3alMTbl OT U3HOCA NPU OAHOBPEMEHHOM
YBENNYEHUMN CpOKa CNy>6bl.

C TaKMMM CMa304HbIMY MaTepuanamm

npeaoTBpaLLalnTCA NOTepU MOLWHOCTH, YMEHbLIAIOTCA
3aTpaTbl Ha noaaep>XxaHnme 060pya0BaHNA U CPOKI
PEMOHTHbIX paboT. TeM cambIM gocTuraeTca 6onee Bbicokan
SKOHOMMWYHOCTb Tpyaa 1 yny4liaeTca

LOCTYMHOCTb 060pyAoBaHUA - TexHonorum GyayLiero cerogHs.




Cma3sku anAa noawnnHUKOB Ka4eHUA U CKOJNb)XEeHUA

KayecTBeHHble npucagku AnA 3almTbl OT U3Hoca n oT
KOpPpPO3uun, a Tak>xe NpeBoCxodHaA MexaHn4eckasn
€cTabubHOCTb CMa304HbIX MaTepunanos BECHEM
obecneymBaoT HaAEXHy paboTy Npu BbICOKKX
crneunuyeckux Harpyskax, nog BAMAHNEM MbINn U BRaru, u
npu 9ToM ¢ 6onee ANMTENbHBIMU MHTEepBanaMu
[ONONMHNUTENBHOIO CMasblBaHUA.

Vcnonb3oBaHne HeaBHO pa3paboTaHHbIX
BbICOKO3(p(hEKTUBHBIX NpUcagok 1 bnarogapa prsmko-
XVMUYECKNM peaKkuMAM C MOBEPXHOCTAMU METANOB C
npumeHeHnem cmasok cepum HIGH LUB FA ctano
BO3MOXHbIM JOMONMHUTENBHO YMEHbLUATb TPEeHMe 1 U3HOC.

Tak, ¢ npumeHeHnem cvaskm HIGH LUB FA 50 B
NOALIMMHUKAX MOBOPOTHbIX BalleH 3KCKaBaToOpPOB
CTano BO3MOXHbIM 3HAYMTENbHOE YBEIMYEHNE CPOKa
NX CNy>X6bl.

B coctaB HEKOTOPbLIX NAACTUYHBLIX CMAa30K BXOAAT
crneumansHo nogobpaHHble KOMBUHaUMK TBepabiX
CMa304HbIX MaTepuanoB. Takue cmasky NPUMEHAOTCA B
noawnnHnKax, pa60Tarou.w|x Npn o4eHb BbICOKOM
KOHTaKTHOM HanpA>XeHnn n B pe>xxmmMme LWOoKOBbIX
Harpy3okK.

BbicokoahhekTrBHbIE cMa3ku hnpmbl BEXEM ycnewHo
3apekomeHgoBanu cebn B:

H MaBHbIX NOALWMMHMKAX POSIMKOBbIX NPECCOB U APO6GUNIOK

H MaBHbIX W WAPHUPHbIX NOALWMIHUKAX BEPTUKASBbHBIX
POSNMKOBBIX MENbHNLY

H nogwmnHuUKax c A0pOoXKaMn Ka4eHMA U YNOPHbIX
PONUKONOAWNMHUKAX MESbHULL U NeYven

B MOBOPOTHbIX OMOpPax M NOALMMHUKAX NOBOPOTHbIX

6alleH 9KCKaBaTopoB

rMaBHbIX NOAWMIMHUKAX BEHTUIATOPOB U KOMMIPECCOPOB

noAwwmnnHMKax BU6pPOyCTaHOBOK U KIaccugnKaTopos

PONMNKOBbIX NOAWNMHUKAX N HATAXHbIX PONMMKOBbIX

NOALUMMHMKAX TPAHCMOPTHBIX CUCTEM

B pe>kvme noBbILWEHHbIX TEPMUYECKUX HArpy30K B
o6oraleHnn 1 B IMTENHOM NPOMbILLSIEHHOCTH:

B KNVHKEpHble OXNaanTeNy n OXnaauTenn NPoKaTHOro
cTaHa

B KIVHKEpHbIE U PyAHble TpaHcnopTepsbl

H pasnnBOYHbIE KOBLUM

B BEHTUIATOPbLI FOPAYEro Bo3agyxa

MCMOMb3YIOTCA cneumanbHble CMa3ky Ha OCHOBE

MUHeparbHbIX 1 CUHTETUHECKNX Macen C O4eHb BbICOKOW

TEPMUYECKON YCTONYMBOCTBIO.

CuHTeTuyeckana cmaska BERUTOX FH 28 KN, k npumepy,
B TecTe Ha annapate FAG FE 9 npu 160°C pgocturaet
7-KpaTHOro nokasartenA cpoka Cry>6bl B CpaBHEHWUN C
06bI4YHbIMM BbICOKOTEMMEPATYPHBLIMY CMa3KaMu.




BbicOKOKa4YecTBEHHbIe Macna Asif 3aKpbITbIX
nepegayv U LUPKYJIALUMOHHbIX CUCTEM

MpuHMman BO BHMMaHWe pacTylume TpeboBaHmA no
YMEHbLUEHMNIO MOTEePb MOLHOCTU TPAHCMUCCUN U YBENNYEHWUIO
cpoka cny>x6bl macna, oupma BEXEM paspaboTana HoBble
TPaHCMUCCUOHHbIE MUHEPAIIbHBIE Y CUHTETUYECKME Macna.

C NPUMEeHeHNneM 3TUX CMa304HbIX MaTepnanoB B 3aKpPbITbIX
nepenadax n UMpPKYyIAUNOHHbLIX CUCTeMax

LwapoBbIlX, 6apabaHHbIX U NONyaBTOrEHHbIX MeNbHUL
BpaLaroLmxca TpybyaTbix neven n oxnaguTenen
BEPTUKambHbIX POSTMKOBbLIX MENbHWL, U PONTUKOBbIX
npeccos

rMApPaBNYECKNX N POTOPHBIX 3KCKaBaToOpOB, AparnanHoB
,D.pOﬁVIﬂOK N CMeCuUTesibHbIX YCTaHOBOK

KpaHoB, nebenok, ab3eTLepoB U BaroHETOK
TPaHCMOPTHBIX CUCTEM N JIEHTOYHbIX TPAHCMOPTEPOB

CTasno BO3MOXHbIM CHU3WUTb MOTEPU MOLLHOCTM
TpaHcmmcenn Ha 3-5%, a TakxKe YyMEHbLIUTb paboyyio
Temnepartypy B MacrnAHON BaHHeE.

B nepepayax, paboTtarowmx npu Temnepartype Bbiwe 90°C

B TeYEeHWe AfIMTENbHOro BPEMEHM, AOMKHbI MCNOMb30BaTbCA
CUHTETUYECKNE TPaHCMUCCUMOHHbIE Macna.

[Mpun BO3OENCTBIM BbICOKMX TEMMEPATYP CPOK CNy>XObl Macen
cepum BERUSYNTH EP n BERUSYNTH GP B 4

pasa Bbllle, YeM y MUHepasnbHbIX Macen. Kpome Toro, a1
Macna npesocxogAaT 06blYHbIE TPaHCMUCCUOHHbIEe Macna

no CBOVMM aHTU3aAMPHBLIM CBONCTBaM (MMELOT 6OMbLUYHO
HECYLLY CMOCOBHOCTD).

Macna cepum BERUGEAR GS co cneumanbHoOM cuctemomn
BbICOKO3(hheKTMBHbIX PD-npucagok npeactaBnAlT cobom
NPOAYKTbI C MOBbILEHHOW YCTONYMBOCTbBIO MPOTUB
06pa3oBaHnA «CepbIX NATEH» Ha MOBEPXHOCTY MeTanna.
Bnarogapa aToin cucteme o6pasytoTcA peakTUBHbIE
NMOBEPXHOCTHbIE CNOW, NO3BOMNAOLLME BblAEPXKMNBATb
3KCTPEManbHO BbICOKME Harpy3ku. TeM caMmbiM, Aaxke nopg,
B/IMAHNEM BbICOKMX 3HAYEHWN YaeSIbHbIX KOHTAKTHbIX
HanpAXeHWn 60KOBbIX MOBEPXHOCTEN 3ybbeB, CTAaHOBUTCA
BO3MOXHbIM MUKPOCKOMUYECKOE CrNaXKuBaHue LLepoxoBaTon
nosepxHocTu 6e3 Buammow notepu marepuana. bnarogapa
CrMa>kMBaHUIO 1 YBEIIMYEHNIO BbIAEP>KMBAEMO Harpy3ku aTu
macrna MoryT UCMoNb30BaThCA B KAYeCTBE Macen Afa obkat-
kn. CmaumBatowan n aare3noHHas crnocobHOCTM

[OMOMHMTENbHO MOBLILWAKTCA 3a CYeT NPUMEHEHNA
nonApHbIX Npucaaok. O6pasoBaBLUMecA peakTUBHbIE
NMOBEPXHOCTHbIE CIIOM YMEHbLUAT KO3(MULMEHT TPEHNUA
Npu KOHTaKTe 3yObeB, BCIIEACTBUE YEro CHUXKaTCA
noTepy MOLLHOCTU TPAHCMUCCUN.




AfOre3voHHbIe
CcMa304Hble maTepuanbl

AnresnoHHble cMaso4Hble matepuansl BECHEM ana
OTKpbITbIX Nepefay obecneunBaroT HAAEXHYIO 3aLmnTy

OT U3HOCa NPV OAHOBPEMEHHOM HU3KOM pacxofe bnarogapA
NPUMEHEHNIO cneumnasibHbIX BbICOKOI(MEKTUBHBIX
npucanok.

3T cmasku HaAe>XHO cMa3bIiBalOT OTKPbITbIe nepenavn

B wapoBbiX, 6apabaHHbIX 1 NOyaBTOrEHHbIX MeNbHUL

H BpaLlaoWmMxcA TpybyaTbix Neven n oxnagurenen

H rMapaBINYECKMX Y POTOPHbBIX IKCKABATOPOB,
AparnarHos

B 1pOo6MIIOK U CMECUTESBbHBIX YCTaHOBOK

B KpaHoB, nebenok, ab3eTLepOoB N BaroHETOK

H IMTENHbIX Pa3NMBOYHbIX KOBLUEN U CYLUWOK.

B 3aBMCMMOCTU OT TpeboBaHM B OTHOLLEHUM TeMMepaTyphl,
BO3[ENCTBWA MbINV 1 BOAbI, UHTEPBAJIOB MOCEAYOLEro
cMasbiBaHuA, crnocoba HaHeceHNA CMa3oyHOro Matepuana
CYLLECTBYIOT pasfnyHble Cepum NPoLyKTOB.

MpoayKTbl UMEIOT LOMYCKW U3BECTHbLIX MPOU3BOAUTESEN.

TexHU4YeckKum
cepBuC

BmecTe ¢ npogyktamn BECHEM npepnaraet csonm
noTpebuTenamM O6LWMPHBIA TEXHUYECKWI CepBUC.

OTOT cepBuC, MNPV COOTBETCTBYHIOLEN JOFOBOPEHHOCTMH,
MOXeET OxBaTblBaTb creaytowme obnacTtu:

B perynApHble TEXHUYECKNE MHCMIEKLNM

B CcOoCTaBJIeHVe PyKOBOACTB MO NPUMEHEHUIO CMA304HbIX
MaTtepuanoB U KOHCyNnbTUpoOBaHWe

B 3a60p nNpob CMa304HbIX MaTepranos U UX aHanu3

H COCTaBJfIeHVe KapT CMasKu C yKa3aHneM NHCMEeKLMOHHbIX
1 3KCMIyaTauMoHHbIX KpUTepreB

H npoBeaeHne NyckoBbIX paboT

B TexHu4eckana nopnep>xka npu npoesegeHn peMOoHTHbIX
pa6oT

[lnA npoBeneHUA TEXHUYECKOTO CepBUCca CyLLEeCTBYET
BceobLUan CeTb CEPBUCHBIX LIEHTPOB C 0ByYEHHbBIMU
cneuuanucTamu.




Cma3o4Hble MaTepuanbl AnAa cneunaiabHOro

NPUMeHeHns

HesakpenneHHble Hapy>XHble YNIOTHAOLWME KonbLa
BpaLjaloweinca TpybyarTon neum

[nA cmasblBaHWA BHYTPEHHEN MOBEPXHOCTM 1 3y6LIOB
He3aKpeneHHbIX HAPY>XHbIX YMIOTHAKOLMUX KomeL|
NpUMeEHAETCA BbICOKOTeMNepaTypHbin dnong BERULUB
VPN 13 RINGLUB co cneumanbHon kombrHaumemn
TBEpabIX CMasblBaOWMX MaTepmanos. OTOT non He
BOCMIaMeHAETCA Ha ropAYei MoBepXHOCTH 1 obpasyeT
nuwb HebonbLIOe KoNMYecTBo AbiMa. [ocne ucnapenva
CYHTETUYECKOW HecyLLen OCHOBbI chntomaa obpasyeTca
yCTON4YMBadA NieHKa, KoTopaA NoCPEaCTBOM
NPEBOCXOAHOI0 3aKPEneHNa Ha NOBEPXHOCTU MeTanna
obecne4dmBaeT ah(PeKTUBHYIO 3awmTy OT 3aANPOB

1 M3HOoca. TOT NPOAYKT MOXET HAHOCUTBCA C NMOMOLLbIO
py4HOro pacnbinuTens.

npOBOﬂO‘-IHbIe TPOCbI

Tpocbl KpaHOB, 3KCKaBaTOPOB U TPAHCMOPTHbLIX CUCTEM
NpesbABNAT BbICOKME TPEOOBAHUA K HAAEXHOW 3awwmTe
OT KOpPPO3MKM 1 n3Hoca. dTa 3awmTa obecrneunBaeTcaA
npoayktamu cepum BERULIT GA n npogyktom BECHEM
SEILSTAR. KaHaTtHbin dontong BECHEM SEILSTAR
NOAXOAUT, NpeX e BCero, AN 3anblieHHOW cpeabl, Tak
Kak OH NpenATCTBYeT NpununaHuio rpasu bnarogapa
06pa3oBaHNIO Ha MOBEPXHOCTU NMPOYHON MAEHKM.

Lenu

B 10 BpemMA Kak anA KpynHO3BEHHbIX Liene U3 npyTKOBOW
ctanu TpebyeTcA xopoLlanA 3almTa OT U3Hoca n

KOPPO3UM C MOMOLLbIO aAre3vOHHbIX XXUOKUX CMa30K, Kak
cepua BERULIT GA, n BbicokoBA3KMX (hntoMaos, TO And
cpenHe- N MeNKO3BEHHbIX POSTMKOBLIX U BTYNOYHbIX Lienei
pellatoliee 3HavYeHre npuobpeTaroT CnocobHOCTb
NMPOHNKAHMA 1 CMadMBaroLan CnocobHOCTb CMAa304HOIO
marepuana. [Ina Taknx npuBOAHbIX M TPAHCMOPTHbIX
Lenen, 4acTo paboTarowmii B 3anblfIEHHOW cpeae,
CMa304HbIN MaTepurasn OOMKEeH UMETb HE TONMbKO BbICOKYO
HeCyLUYH CNOCOBHOCTb 1 06nanaTh HaAEXXHOW 3almTon
OT KOPPO3Un, HO 1 NpeaoTBpaLlaTh HANUMNaHUe MNbinu.
Macna ana uenen BERULIT IKP 1 BERUMOLY P 65
MOMHOCTBIO YAOBNETBOPAIOT 3TUM TPeboBaHNAM.




Cmasku

HIGH-LUB FA 50 MO

CneuuanbHaA cmaska, cogepxxallan TBepable CMa30o4Hble maTtepuarnsbl, C NOBbILLEHHOW BA3KOCTHIO 6230BOro
Macna, AnA CUbHO Harpy>eHHbIX NoALWnUnHUKOB. TunnyHble NpYMepbl NPUMEHEHWA: rMaBHble NOALIMMHUKN
PONMKOBLIX Npeccos, I'IOBOpOTHbIVI NnoAWNNHNK BEPTUKASIbHbIX POJSIMKOBbIX MebHUL

HIGH LUB FA 40 MO

CneumanbHanA cMaska, cogepykallana TBepable cMa3o4Hble MaTepuarbl, C MOBbILEHHOW BA3KOCTbO 6a30BOro
macna, AnA CUMbHO Harpy>XeHHbIX NOAWMMHUKOB. TMMUYHbIE MPUMEepbl NPUMEHEHMA: MOLLHOE KapbepHoe
obopynoBaHue, rpoxoTa, rMaBHble NOAWMUMHUKU APOBUIOK

HIGH LUB FA 67

CneuunanbHble CMa3Kuy, He cofep>xaline TeepAblXx CMa30o4HbIX MaTepuanos, C pasnquoﬁ BA3KOCTbIO
6a30BbIX Macers, 4nA CUTbHO Harpy>XeHHbIX NoALWNNHNKOB. TMnNnyHble npumMepbl NPUMEHEHWNA: KOHBeI7IeprIe
YCTaHOBKW, MaBHble NoALLNNHUKKN BEHTUNATOPOB 1 KOMNPeccopoB

HIGH LUB LT 2 EP

CTtaHpapTHasa cmaska ¢ EP-npucapkamvu, He copepykallas TBepAblXx CMa304HbIX MaTepuasnos, AnA
Harpy>XeHHbIX NOALUMMHUKOB, MOCTABNAETCA B pa3nnyHbix knaccax NLGI

BERUPLEX CS 2 EP BbicokoTemnepaTypHaA cMa3ka Ha OCHOBE MMHEPanbHOrO Macna LUMPOKOro MPUMEHEHWA MPY NMOBbILLEHHbIX
TEPMUYECKUX Harpy3Kax
BERUPLEX KS 22 BbicokoTemnepaTtypHasa cMa3ka Ha OCHOBE MMHEPasbHOro Macsa v 3KCTpeMasibHO CTabubHOro CneLnanbHoro

KanbLMeBOoro KOMMIEKCHOro Mbifa. TMNnYHble NpuMepbl MPUMEHEHUA: KITMHKEePHbIe TpaHCNopTepsbl,
NOALWNMHNKM Ka4yeHuA Nnoa BO34eViCTBUEM BOab!

BERUTOX FH 28 KN

BblCOKOTeMI‘IepaTypHaH CMa3Ka Ha OCHOBE CMHTETUYEeCKOoro macna AnA npumeHeHuA npu Temn. eoiwe 180 °C

TpaHCMUCCUOHHbIE Macra

BERUSYNTH EP

CurHTEeTMYecKoe TPaHCMUCCHMOHHOE Macro Ha ocHoBe nonurnukona, Tuna CLP PG, noctaBnAeTcA B Knaccax
BA3kocTu ISO VG ot 68 go 1000

BERUSYNTH GP

CuHTEeTMYeCKOe TPaHCMUCCMOHHOE Macno Ha OCHoBe nonvansgaoneduHa, Tuna CLP HC, noctaBnaeTca B
knaccax BaAskocTtun ISO VG ot 68 go 1000

BERUGEAR GS BM

CreumnanbHoe TPaHCMUCCUOHHOE Macno ¢ npucagkamu PD AnA BbICOKOHArpy>XEHHbIX U MOBPEXAEHHBIX
npuBOAOB, NOcTaBnAeTcA B Knaccax BAskoctn ISO VG ot 100 go 1500

BECHEM STAROIL G

CTaHfapTHOe MyHepanbHOe TpaHecMUccnoHHoe macno CLP, noctaBnAeTcA B knaccax BA3kocTun ISO VG ot
68 no 680

AfQre3moHHble CMa304Hble MaTepuanbl

BERULIT GA

CepBUCHbIE CMa304HbIE MaTepuarbl YepHOro LiBeTa, Ha OCHOBE alltOMUHMEBOIO KOMIMIEKCHOTO MbIna, C
BbICOKUM cofepxaHvem rpacputa. Tect FZG A/2, 78/50 no DIN 51354 4. 6 (NpoeKT): CTyneHb Harpy3ku >12,
yaenbHbIA N3HOC < 0,2 Mr/kBTY

BERUGEAR HV

CepByCHble CMa304HbIe MaTepuasbl CBETOrNO LiBeTa C 9KCTPeMasibHO BbICOKOW BA3KOCTLIO, He coaepXalumne
TBEpAbIX CMa304HbIX MaTepnarnoBs, C O4eHb XOPOLUe aare3noHHOW CNoCOBHOCTBIO, ANA HA3KOro pacxoaa
cmaso4Horo marepuwana. Tect FZG A/2,78/50 no DIN 51354 4. 6 (MpoeKT): CTyneHb Harpy3ku >12, yaenbHbin
n3Hoc < 0,2 Mr/kBTy

CneuuvanbHoe npMmeHeHue

BERULUB VPN 13
RINGLUB

CUWHTETMYECKMNIN BbICOKOTEMMEPATYPHbIV (hrtona Af1F CMasbiBaHWA HE3AKPENNEHHbIX Hapy>KHbIX
YNNOTHUTENbHbBIX KOMeL, ¢ 60MbLUNM COAeP>KaHMEM TBEPAbIX CMa304HbIX MaTepuanos. Temnepatypa
npumeHenua: ot -30 °C go 1150 °C

BECHEM SEILSTAR

AHTI/IKOppOSVIOHHbIVI n KOHCepBaLl,I/IOHHbII;I CbJ'I}OI/I,D, CBeTJ/10ro useta AnA scex BUA0B NPOBOJIOYHbIX TPOCOB U
KaHaToB, HE CMEeLUMBAEeTCA C Mbl1blo, BOAOOTTANKUBAIOLLMNIA

BERULIT IKP I'pacbutconepxallee macno ana uenen ¢ EP-npucankamu ISO VG 100 AnA 3anbineHHoN cpeabl NpeKpacHo
3apeKomMeHAoBano ceba B 060pynoBaHUN AnA TPAHCTIOPTUPOBKM 1 Neperpy3ku Cbiyynx matepuanos
BERUMOLY P 65 Copepxauiee MoS, macno ana uenei knacca ISO VG 5 ¢ EP-npucaakamu ana 3anbineHHon cpeabl

NpeKpacHoO 3apekomeHoBasno ceba B 060pyaoBaHUN AN1A HAMOMHEHNA MELLIKOB



