Tokousonupyoume noAWNNHUKU KayeHua FAG.
3auwuTa oT NoBpeXXAeHUM, BbI3BaHHbIX
NPOXOoXKAeHUueMm 3J1eKTPUYECKOro ToKa
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nOBPE)K,D,EHI/IFI, Bbi3BaHHbI€ MPpOoXoxXaAeHnem
INEKTPUNYECKOIO TOKa N ux nocnieacteuA.
TOKOI/I3OJ1I/Ipy|OLI.|I/Ie noagwWnNnHNKNM B KavyecTBe

NPeBeHTUBHON Mepbl

NoBpexaeHus,
BbI3BaHHble
npoxoMaeHnem
3NEeKTPUYECKoro Toka
yepes NoALWnNHUK,

W UX nocneacTeuaA

Yepes NOALNNHUKM, YCTAHOBJIEHHbIE:
« B OYKCOBBIX Y3/1aX 1 TArOBbIX
3MeKTPOoABUraTeNax
(>kene3HO[OpPOXKHbBIV TPAHCNOPT)
« B iBUraTeNAxX NepemMeHHOro
1 NOCTOAHHOrO TOKa
(nprBOAHaA TEXHUKA)
« reHepatopax (BeTposHepreTmyeckune
YCTaHOBKM)
BO3MOXHO NPOXOXJeHMne
3NeKTPNYECKOro ToKa vepes
noAWwnnHKK. Mpn HebnaronpuATHbIX
YCIIOBUAX 3TO MOXET NPUBECTY
K NOBPEXAEHWIO JOPOXKKM KaueHns
1 Ten KayeHuns, YTo, B CBOIO ouepeapb,
BeleT K BbIxody MOTOpPa
UNM reHepaTopa 13 CTPos.
Kpome peMOHTHbIX pacxofoB
BO3HUKAIOT JOMONHUTENbHbIE 3aTPaThl,
BbI3BaHHble MPOCTOEM 060PYLOBAHMSA.

Bonee 3KOHOMMYHO Obiso Obl

elle Ha 3Tane NPoeKTNPOBaHSA
npegsycMOoTPeTb MCMONb30BaHNE
TOKOU30NUPYIOLLMX MOALWMNMHUKOB.
Huskue 3aTpatbl Ha 06CNyKMBaHME

1 6ecrnepebonHOCTb PaboTbl
MO3BONAT JOOUTLCA MONOXKUTENBHOFO
3KOHOMMYeCKOoro adpdekTa.

3ayacTyio 4OCTaTOYHO NpepBaThb
2MIEKTPUUECKYIO LiemNb MeXxay
KOpnycom 1 Banom, To eCTb
YCTaHOBWUTb TOKOM3onupytowme
NOALUMUMHVKMN B OAHOW 1N B 06ernx
ornopax Bana, B 3aBUCUMOCTY OT
KOHKPETHOro cny4vyad npuMeHeHNA.
TokonsonupytoLwme NoAWNNHNKN
(C KepaMMUYECKUM MOKPbITEM

U B rMbpuaHOM NCMONTHEHWM)

B o6Lem cnyyae obnagatot
CyLWecTBeHHO 60MbLIMM
COMPOTMBIIEHVEM NPOXOXKAEHWIO
3/IEKTPNYECKOrO TOKA,

yem 0bblYHbIe noAWNNMHUNKN.

TOKOI/I3OJ1I/IpYIOI.IJ,I/|e
noAgWnNnNHNKN
KaK npeBeHTUBHaA mepa

Kak npaBuno, yctpaHeHne NpuymH,
BbI3bIBaIOLLMX SNEKTPUYECKOe
Hanps>KeHne B NOALNMNHNKE,
npeacTaBnseT cobon TPyAHYO
3apauy. M Bce ke MOXHO 136exatb
NOBPEXAEHUA NOAWNMHUKA,

ec/n BOCNpenATCTBOBaTb
MPOXOXKAEHMNIO TOKA UK CYLLEeCTBEHHO
CHM3UTb ero cuny. ®upma FAG nmeet
[J1A 3TOTO LWMPOKUIN aCCOPTUMEHT
TOKOV30MMPYOLWNX MOANMHNKOB

B Pa3NNYHbIX UCMOMNHEHNAX. KaKkune
MMeHHO fieTanu NoAWnnH1Ka
HeobXoANMO M30NUPOBaTb, 3aBUCUT

OT B/Aa HanpAXeHuA.

WHayumnpoBaHHOE HanpsXKeHne
BAOJb Bana

Takol xapakrep Hanps»KeHuA
NPUBOAUT K BO3HWKHOBEHMIO
SMEeKTPUYECKON Lenu, NpoxoaaLlen
yepes noawunHuK 1, kopnyc

N NOAWNNHUK 2. NprymHOM Takoro
HanpaXXeHnA Ha BaNly YacTo ABNAETCA
HeCMMMeTPUYHOeE pacnpepeneHmne
MarHMTHOro NoTOKa B ABUraTene,
4TO 0COH6EHHO YacTo BCTpeyaeTcA

B ABMraTenax ¢ MaabiM KOJIMYeCTBOM
nap nosncos. B atom cnyyae

ANA pa3pblBa INeKTPUYECKON

Lienn ocTaTovyHo N30AMpoBaThb
TONbKO OAWUH NOAWNMNHUK U3 ABYX.

HanmeeHme Mexnay Bajiom
n Kopnycom

Toku yepes oba NOALLNMHKKA TEKYT

B OAHOM HanpasneHuu. MpununHon
3TOMYy npexJe BCero ABNAeTCA
CrHba3Hoe HanpsiXKeHne
npeobpa3zoBaTens YacToTbl. B Takmx
CNlyyasnx 3a4yacTyto Heobxonmo
130n1poBaTb 0b6a NoAWNMHUKA.
KpuTtepurem Bbibopa Tokomzonaumm
ABNAETCA BpEMEHHasA XapakTepucTunka
NPUIOXKEHHOIO HanpPsXeHW .



Tokounsonupyowme NOAWNNHUKA B KauecTBe
npeBeHTNBHOW Mepbl. TNNoBble NOBpPeXAeHNSA
BC/IeACTBUE NPOXOXKAEHNA NIEKTPUUYECKOro TOKa

yepes noAWNnNHNK

I'Ipvl MNOCTOAHHOM 1 MeANeHHO U3MeHAKLWemMca nepemMeHHOM

HaMpsXXeHN HabNLAETCA OMUYECKOE CONMPOTUBNEHNE,
Npv BbICOKOYACTOTHOM NepPeMEHHOM HaMpPsXKeHNN
(KoTopoe npucyTcTByeT nNpu paboTte npeobpasoBatener
UacCToTbl) — EMKOCTHOE COMPOTUBNEHNE NMOALWMMHYIKA.
TOKOM30VPYIOLLMI NOALWMMHYK MOXET ObITb NpeAcTaBneH
KaK 3BEHO 311eKTprYeCcKol uenu 13 napaniensHo
COeIVIHEHHOTO CONPOTUBIEHUNA N EMKOCTW. [ina nyywei
N30/1ALMN OMMYECKOE COMPOTUBIIEHNE [OMKHO ObITb

MaKCMaJ1bHbIM, a SNneKTpnyeckaa EMKOCTb — MUHVIMaJIbHOM.

TunoBble noppexaeHna scneacrsmne
MPOXOXAOEHUA INEKTPUNYECKOIo TOKa
yepes nogwnnHnK

He3aBncmMmo OT TOro, nepeMeHHbIl ([0 YacToT

B MI'y-06nacTn) nnm NOCTOAHHDBIV TOK NPOXOAWN Yepes
MOALUUMHYK, Ha MOBEPXHOCTAX HAGNOAATCA TUMOBbIE
MOBPEXAEHUA: MaTOBbIE U cepble cnefbl GUKCUPOBaHHON
LUMPVHbBI MO BCEW AOPOXKKe KayeHua (puc. 1) n no
NMOBEPXHOCTU TeJ KaueHMWs. ITOT NPU3HAK He ABNAeTCA
cneumduUeckM 1 MOXeT ObITb Bbl3BaH TakXe 1 Apyrumm
npuYnHamMn (HanpyMep, Hannunem abpasnBHbIX YACTUL]
B Macne).

1. MaToBbie n cepble cneabl

CneBa - AOPOXKKa Ka4eHNA Hapy»KHOro Kosnbla,

crpaBa — JOPOXKa Ka4yeHnA BHYTpeHHero KoJjibya
Tak Ha3biBaemble pudneHna NnpeacTaBnAT cobom
neproanYecKne yuyacTkin C KaHaBKamu pasHou FyOuHbI,
pacnonoXeHHble Ha JOPOXKKe KaueHua (puc. 2).
Kak npaBuno, nx nossneHve 6bIBaeT BbI3BaHO
NCKIOYNTENTIbHO 3N1eKTPUYECKUM TOKOM.

2. Pudnennsn
CneBa - AOPOXKKa KaueHUA Hapy»KHOTo KonbLa,
cnpaBa - JOPOXKa KauyeHUA BHYTPEHHero Konbua

Ha puc. 3 nsobpakeHa BUAMMAnA B 31EKTPOHHbIN
PacTpOBbIN MUKPOCKOM NMOBEPXHOCTb NOBPEXAEHHOMN
JIOPOXKKW KaueHus. BugHo, uto o6e KapTrHbl MOBPEXAEHWN
(pnc. 1 n 2) xapakTepusyloTca MUKPOMNAaBAEHNAMU 1
rpatamv BeSIMYNHON B HECKONbKO MUKPOMETPOB, NIOTHO
NMOKPbIBaIOL MM MOBEPXHOCTU KaueHUs. Takasa KapTuHa
noaTeepXaaeT TOT GaKT, YTO MPUUNHON NOBPEXKAEHWIA CTan
SNeKTPUYECKN ToK.

3. KapTuHa noBpeXxAeHHOro yyactka, BUANMas B SN1eKTPOHHbIN
pPacTpoBbIfi MUKPOCKON
BnaguHbl OT MMKpONAaBneHnin 1 rpaTtbl BO3HMKAOT
NP NPOXOXKAEHW SNIEKTPUYECKOTO pa3paga Mexay
NMKaMmn MUKPOHEPOBHOCTEN MOBEPXHOCTEN JOPOXKEK
KauyeHuVA 1 NOBEepPXHOCTeN Ten KaueHus. MNpu goctatoyHom
TONLWMHE MACNAHON NAEHKN B Y3KNX MeCTaX NpoxXoanuT
NCKpa, NP1 3TOM OCHOBaHWA rPaToB KPaTKOBPEMEHHO
pacnnaBasioTcs. B 061acT CMewaHHOro TpeHus
(MeTannmMuyecKkui KOHTaKT) NPOUCXOAUT MUKPOCBaprBaHue
KOHTaKTMPYIOLMX NOBEPXHOCTeN. MecTa M1KpPOCBapKU
Cpasy pa3pblBaloTcA BCNEACTBME BPaLLEHNA NOAWNMHMKA.
Kpome Toro, B 060u1x criyyasx MaTepuan BblpbiBaeTcs
13 NOBEPXHOCTU 1 3aTBEPAEBAET B BUAE Kanenek.
YacTuyHo rpaTbl NONagatoT B CMa3ouHbI MaTepuran,
YacTUYHO cobMpPalTCA Ha MOBEPXHOCTY MeTasnna. Mocne
NPOJOSIXKNTENIbHON 06KaTKM KpaTepbl U HamnmaBneHmns
BbIPaBHVBAIOTCA U CrIaxnsaTca. [1py NpogomKMTeNIbHOM
BO3[EMCTBUN 3NIEKTPUYECKOrO TOKa KOHTaKTUpYyoLme
TOHKME NOBEPXHOCTHbIE CJIOU C TEYEHNEM BPEMEHN
NCMbITbIBAOT MHOFOKpaTHOE nepennasneHune. NpruynHom
60NbLUNHCTBA CllyYaeB BbIXOAA NMOALWMMHUKOB U3 CTPOA
ABNATCA 06pa3oBaHieM pudNeHNI Ha AOPOXKKAX KaueHs
(pwnc. 2). 3T neprogmyeckre NOBPeEXKAEHHbIE YHaCTKM
Ha [OPOXKKaX KaueHMA 1 Ha PONINKAx BO3HUKAIOT 13-3a
NPOJOMKNTENIbHOIO MPOXOXKAEHMWA NEKTPUYECKOro TOKa
1 KonebaTenbHbIX CBOWCTB ieTanen NoaWwmunHmnKa.



TunoBble NoBpeXAeHus BCNeACTBUE MPOXOXKAEHNSA
3/IeKTPNYECKOro TOKa yepes NoALNMNHUK.
MoALWMNHUKNM C KepaMUUYECKNM NOKPbITUEM

KaxAabih MMKpOKpaTep AOCTaTOYHOro pa3mepa npum
nepekaTbiBaHNM Yepes Hero Bbi3blBaeT paguasbHble
nepemMelleHna Ten KauyeHusa. lMapameTpbl 3TUX NepemeLLeH i
3aBUCAT OT BHYTPEHHEN reOMeTPrKY NOALUMIHMKA, YacTOTbI
BpaLleHuA 1 Harpysku. Mpy Bo3BpaTe Tena KaueHns

B UCXOQHOE MONOXEeHNe yMeHbLUIAeTCA TONWMHA

MacCJ/IAHOW MMIeHKM, TaK YTO B 3TOW 0611acTy yBeNnYMBaeTcs
KONIMYeCTBO HOBbIX MPOXOXAEHNI TOKa — HAUMHaeTCA
camopa3sBuBatowminca npouecc. Cnycra HeKoTopoe Bpems
BCA NOBEPXHOCTb JOPOXKKM KaueHUsA KOJibLia MOXKET
NOKPbITbCA PUPNEHNAMU, KOTOPbIE NPUBOAAT K yBENNYEHMIO
YPOBHSA BMOPaLUii U B fanbHelLLeM ABAATCA NPUYNHON
BbIXOJa NOALUMIMHMKA U3 CTPOS.

OLEeHOYHbIM KpUTEpMEM OMACHOCTI, CO34aBaeMON
NPOXOXKAEHNEM 3N1eKTPNYECKOrO TOKa Yepes NOALWNMHUK,
Ha MPaKTUKe CNYXXNUT pacyeTHasA NIOTHOCTb TOKa, TO

ecTb 3pPeKTMBHAA CMNa TOKa, pacrnpeaeneHHas no Bcen
KOHTaKTHOW MNOBEPXHOCTY Tl KaUeHWA C BHYTPEHHUM

WY HapYXHbIM KonbLoM. OHa 3aBUCUT OT TMMa
NOALUUMHKKA 1 OT pabouunx ycnosuii. Mpu nIOTHOCTY TOKa
HVXKe NpubnunsnTensHo 0,1 A_/MM?, HEeT onacHocCTu
o06pazoBaHua pudneHnin. Ecnm s3HaueHne NNOTHOCTY TOKa
paBHO 1K npesbiwaeT 1 A /MM BEPOATHOCTb NOABNEHNSA
XapaKTepHbIX NOBPEXKAEHWI NOALUMIMHMKA BECbMa BbICOKa.

BnnaHue Ha cma30uHbI MaTepuran

DNeKTPUYECKUNIA TOK OKa3blBAET HEraTUBHOE BIIMSIHNE

TaKXe 1 Ha CMa3oYHblii MaTepuan. Mog aencTerem Toka
OCHOBHOE MacsI0 Vi MPUCAAKN OKUCIAIOTCA U PACLLENISAIOTCS,
UTO XOPOLLO MPOCEXKMBAETCA B HPAKPACHOM CreKkTpe.
BcneacTBue npexxaeBpeMeHHOro CTapeHns 1 oboralleHus
MEeTaNNIMYeCKUMM YacTLaMI1 CMasblBatoLLe CBOMCTBA
YXYZALIAKTCSA, UTO MOXKET NMPUBECTU K BbIXOAY NMOALWMNMHUKA
13 CTPOS BCefCTBUE Neperpesa.

MopgwnnHnkm ¢ KepaMmnyecKknmv
NOKpbITNEM

4. PaAMaﬂbele WapuKonoAwWNNnHNKN € KepaMnyeCcKumM nokKkpbiTuem

Mpeumywectsa noawunHukos FAG
C TOKOU3ONNPYIOLWMM NOKPbITUEM

- BHelwHre usonupytoLyme cBOMCTBa 0becneyrBaoT
NOKPbITUA 13 oKcnZa KpemHusa (J20..). Takne nokpbiTnsa
HaHOCATCA Ha MOBEPXHOCTW NOALIMMHNKA METOAOM
Nnia3MeHHOro HanblneHus (puc. 5)

- 3a cyeT cneynanbHoOn repmeTsaumy NnokpbitTne J20AA
COXpaHAeT N30/MpYyloLL e CBOMCTBA BO BMlaXKHOM
atmocdepe. Kepammueckunii cnoii obnagaet oueHb
BbICOKOW TBEPAOCTbIO, M3HOCOCTOMKOCTbIO
1 TeNNonpPOBOAHOCTbIO.

- [abapunTHble pa3mepbl TOKOM30NPOBAHHbIX MOALLMMHUKOB
cootBetcTBYIOT DIN 616 (ISO 15). Takum o6pazom
TOKOWU30/IMPOBaHHbIE NOALWMHWKN B3aMMO3aMeHAEMbl
CO CTaHAAPTHbLIMU NOALMMTHUKAMY

— [insA 0cobbIx CNyyaeB NPUMEHEHNS, Hanpumep
NPV BPaLLaoLWeMCs Hapy»HOM KOJibLie, pEKOMEHAYeTCA
HaHeceHune NoKpbITUA J20C Ha BHYTPEHHee KOoMbLo

BbinyckaloTca paguanbHble WapYKOMOALMUMHUKN

HauvHanA C pa3mMepHo cepum 62 B OTKPbITOM UCMOTHEHMN,
a TakXe C O4HO- UM ABYXCTOPOHHUMM BCTPOEHHbIMM
YNAOTHEHUAMM. DTN NOALMNMHUKM NO3BOAAIOT
MCNONb30BaThb NPENMYLLECTBO CMa3KM Ha BECb CPOK
CNy>KObl NOAWNMHMKA.



MeTon HaHeCeHNA NOKPbITUN
JNeKTpuyecKkoe conpoTmneneHmne

MeToa HaHeceHNA NOKPbITUN

CywHOCTb MeToAa Nia3mMeHHOro HanblieHusa (puc. 5) coctont
B C/lieflytoLLeM: Mexay ABYMs 3/1eKTpoAamm co3gaeTca
cBeToBasA Ayra, U NPONCXOANUT MOHMN3ALMA NOAABAEMOro
MHEepPTHOro rasa. BosHukatowas npu sTom cBoboaHas
nnasmeHHas CTpyA [eNCTBYET B KauecTBe HecyLero iyya
AnA NoABOAMMOro NopoLlKa oKcuaa antoMmHmaA. NMopoLuok
MNaBUTCA U C BBICOKOW CKOPOCTbI0 HAHOCUTCA Ha Hapy»KHOe
U BHYTPEeHHee KonbLo. HaHeCeHHbI TakuM Cnocobom
OKCUIHbIV C/TOI XOPOLO AEPXKUTCA Ha MOBEPXHOCTU KOJbLa.
MNMocne HaHeceHUsi MPOV3BOANTCA FrepMeTU3aLns

1 WwnndosaHme Ao AOCTMXKEHUSA HEOOXOAMMOro pa3mepa.

5. MeToa nnasmeHHOro HanbiIeHNA

dneKTpuyeckoe ConpoTuBieHne

Bce noKpbITUA NoABepraloTca CTONPOLEHTHON NpoBepKe
KauyecTBa 1 rapaHTUPYIOT MPOYHOCTb Ha NPo6oii
Ao myuHumym 1000 B DC (J20AA, J20C) nnn 500 B DC (J20B).

[lo BOCTMXKEHNA STOro HaNPAXeEHWA U30NNPYIOLWNIN CNON
nponyckaeT Yyepes NOAWNMHUK JINLb OYEHb Masblil TOK.
Mpw 3TOM pasnuyaloT ABa MEXaHU3Ma 3aLLnTbl:

Con poTtuBeHne NOCTOAHHOMY HanpAXeHunto

Takan 3awmTa Npm KOMHaTHOW TemnepaType obnagaet
conpotumBneHnem 1...10 TOm B 3aBUCMMOCTM OT pa3mepa
nogwwunHuka. C noBblleHemM TemnepaTypbl CONPOTUBAEHNE
CHUKAEeTCA MO 3KCMOHEHLNaTbHOMY 3aKOHY, 06bIYHO
npunbnusutenbHo 40-50% kaxgaple 10 K. Mpwn paboyen
Temnepatype 60-80°C conpoTuBneHne n3onaumm
cocTaBnaeT nopagka Heckonbkux MOM, YTo B COOTBETCTBUU
¢ 3akoHoMm Oma | = U/R npu HanpsxeHuun go 1000 B yepes
NOALWMMHUK TeYeT TOK CMonN Huke 1 MA.

ToKu TaKoW BENMYMHDBI HEe ABAAITCA KPUTUYHBIMUA

ANA NOALIMNHNKA.

ConpoTuBieHVe NepeMeHHOMY TOKY

M3onmnpoBaHHan KOHCTPYKLMA 06nafaeT 31eKTPOeMKOCTbio
C, cnoco6Hom HakannueaTb 3apaabl. MNoa BanaHnem
NnepemMeHHOro HanpsXXeHNs 3TO MPUBOAUT K MPOXOXKAEHWIO
nepeMeHHOro ToKa Yepe3 KOHTaKTHYI0 MOBEPXHOCTb Ten
KauyeHuA 1 [OPOXKeK KaueHus. B cnyyae rapmoHmnyeckoro
CUrHana c KpyroBow yactoto w ana 3GpdeKTUBHbIX
3HaueHWIl TOKa U HanpsXxeHuA cnpaseanmsa popmyna

I=U.-w-C

AHanornyHo 3akoHy OmMa eMKOCTHOe COMpOTUBIIEHME
noALmnnHrKa obosHavaetca Z = 1/wC. IneKTpoemMKoCTb
NOALWMIMHMKA C MOKPbITUEM U3 OKCUAA KPEMHUS,

Kak npaBwuno, coctasnsaet 2...20 HO, B 3aBUCUMOCTH

OT pa3mepa NoAWUNHMKa. Ero emkoctHoe conpoTtueneHne
HaxopuTcA B uHTepsane 0,15...1,5 MOm npu yactote 50 Iy,
TO €CTb CyLEeCTBEHHO HIXKe CONPOTUBAEHNA NOCTOAHHOMY
TOKYy. Mpwn 6osee BbICOKMX YacTOTax 3TO 3HaUeHne
yMeHbLIaeTcs. B 60nblUMHCTBE CllyyaeB OHO

BCe »Ke CyLLeCTBEHHO BblLLe, YeM COMPOTUBNEHNE
Hen30/IMPOBaHHOIO NOALWUMHNKA, KOTOpOe

npuv Hanps»keHnmn cebiwe 1 B Becbma HKU3KO (1 OM 1 MeHee).



Bubl NOKPbITNI N X XapaKTepPUCTUKN

J20B / J20A / J20AA J20C

Buabl nokpbiTuin. CBoicTBa

J20B J20A 9 J20AA J20C
HanpsixeHue npo6os 500 B DC 1000 B DC 1000 B DC 1000 B DC
Onpysaowan cpena o oo Cprofeape pocape
Tonumna noxpurnn e T 2 &1 o
Bo3moxHble HapysHbIit guameTp HapywHblii sametp  HapyHbii guametp  OTBepcTue
pasmepbl BHYTPEHHero Ko/bua
noAwWNNHUKaE 70..1400 MM 70...1400 MM 70...500 MM 70...340 MM '

R PeKOMEHAVETCﬂ HAaHOCUTb HA NOALWNNHUKN C HAPYXHbIM AUAaMETPOM CBbille 500 MM

HOBerHOCTVI Kosiey nogWwnnHMKOB, Ha KOTOpble HeOﬁXOAMMO HaHeCTU NOKpbITUE, OJIXKHbI 6bITb LlI/IﬂI/IH,qu‘-IECKOﬁ CbOprI
N He JOJIKHblI UMETb MaC/IAHbIX KaHAaBOK.

NUcnonHeHUA NnoAWMNHUKOB C KepaMnyeCKUM NoKpbiTuem

-2RSR 27

Tonbko
C NOKpbITUEM
J20C

I'Ipvl HeO6XO,El,I/IMOCTI/I NOKPbITA MOXXHO HaHeCTW Ha gpyrue Tunbl NOAWNNHNKOB (npep,BapMTeano O6CWJ,I/IB AaHHOE pelleHne
C TEXHMYECKUMU CrieynanmctaMu).

MpeanouTnTeNbHble NOAWMUMHKKN FAG C KepaMnyecKumm NoKpbITUAMM, C. 6-8.

Mpumepnbl 3aKkasa:

6220-2RSR-J20AA-C3 pagnasnbHbIl LWAPUKONOALWNMHKK C MOKPbITUEM Ha HAPYXKHOM KoJibLie, ABYXCTOPOHHMM YNSIOTHEHNEM
1 pagunanbHbiM 3a3opom C3

NU214-E-M1-F1-J20B-C4 uunrHApUYeCcKin pONNKOMNOALMMHUK C MOKPbITMEM HapY»KHOIO KOJbLa 1 paguanbHbiM 3a3opom C4
6330-J20C pagnanbHbIi LLAPUKOMOALWMIMHMK C MOKPbITUEM OTBEPCTUA BHYTPEHHErO KOJbLa



LLlapnkonoawmnnHnukn
C KepaMunyecknm noKpbiTnem

()

Da

[ [ )]

LlapnKonoAWMNHMKN C Kepamn4yeckum nokpbitnem d 60-180 mm

YcnoBHoe 0603HaveHue Macca Pa3mepbl Ipysonogbemuocts  [pysonoabemtocts Mpepenbhas Tennosas yciosHas
0 YCTaNnocTHon Yacrora YacToTa BpaweHus
Ovnammuy.  CTaTy.  npouHocTH BpalleHns
m d D B r D, D, d, C, Cor Cur ng ng
min = ~
FAG Kr MM kH kH kH MUH* MuH*
6212-M-J20B-C4 0,98 60 110 22 1,5 956 76,1 52 36 2,24 14000 6800
6213-J20B-C4 1 65 120 23 1,5 1031 82,3 60 41,5 2,55 13000 6300
6313-M-J20AA-C5 2,55 65 140 33 2,1 1175 88,6 93 60 3,95 11000 6400
6214-2RSR-J20AA-C3 1,11 70 125 24 1,5 110,7 86,8 62 44 2,9 12000 6100
6215-M-J2B-C4 1,42 75 130 25 1,5 112,8 92,5 655 49 3,35 11000 5900
6215-M-P6-J20AA-R85-105 1,42 75 130 25 1,5 112,8 92,5 655 49 3,35 11000 5900
6315-M-J20AA-C3 3,74 75 160 37 2,1 133,2 101,8 114 76,5 4,65 9500 5800
6016-M-J20AA 0,997 80 125 22 11 111 94 47,5 40 2,34 12000 6500
6216-J20AA-C3 1,46 80 140 26 2 1213 98,8 72 54 3,45 11000 5500
6316-J20AA-C3 3,75 80 170 39 2,1 141,8 108,6 122 86,5 5,2 9000 5500
6316-M-J20B-C4 444 80 170 39 2,1 141,8 108,6 122 86,5 5,2 9000 5500
F-808916.6316-]20AA 369 80 170 39 2,1 1418 108,6 122 86,5 5,2 9000 5500
6317-M-J20AA-C3 505 85 180 41 3 1516 114,4 132 96,5 5,8 8000 5300
6218-J20AA-C3 221 90 160 30 2 1394 112,3 96,5 72 4,2 9000 5100
6318-M-J20AA-C3 6,14 90 190 43 3 157, 123,8 134 102 5,8 8000 5100
6319-M-J20AA-C4 7,05 95 200 45 3 1669 129,1 146 114 6,4 7500 4950
6220-J20C-C3 33 100 180 34 2,1 1548 124,7 122 93 5.4 8000 4800
6220-M-J20AA-R95-120 3,9 100 180 34 2,1 1548 124,7 122 93 54 8000 4800
6320-M-J20AA-C3 8,64 100 215 47 3 179 138,6 163 134 7,4 7000 4650
16021-M-J20AA-C5 1,42 105 160 18 1  141,2 124,254 54 2,39 9500 3950
6322-M-J20AA-C3 11,7 110 240 50 3 1974 153,4 190 166 8,6 6300 4150
6324-M-J20AA-C3 15 120 260 55 3 214,9 1651 212 190 9 6000 3850
6326-M-J20AA-C3 18,3 130 280 58 4 2312 178,9 228 216 9,8 5600 3500
6230-J20AA 10,3 150 270 45 3 2291 191,6 176 170 7,8 5600 3350
6336-M-J20AA-C4 43 180 380 75 4 317 2452 355 405 16,3 3800 2440



LinnnHpgpunyeckmne ponnkonogLnnHnKu

C KepaMmnyecCcknm noKpbiTnem
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Liununapuyeckue ponuKonoAWUNHMKMN C Kepamuyeckum nokpoitnem d 60-140 mm
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@ [
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YcnoBHoe 0603HaveHune

FAG

NJ312-E-M1-F1-J20B-C4

31 2,1

NU214-E-M1-F1-)20B-C4
NU314-E-M1-F1-)20B-C4

24 1,5
35 2,1

NU215-E-TVP2-J20AA-C3

NU215-E-M1-F1-J20B-C4

25 1,5
25 1,5

NU216-E-M1-F1-j20B-C4
NJ316-E-M1-F1-J20B-C4

NU218-E-TVP2-J20AA-C3
NUP218-E-TVP2-J20AA-C3

NJ219-E-TVP2-J20AA
NU219-E-M1-F1-J20B-C4

NU220-E-TVP2-J20AA-C3
NU320-E-M1-F1-J20AA-C4

Macca  Pa3smepsbl
m d D
Kr MM
60 130
70 125
70 150
75 130
75 130
80 140
80 170
90 160
2,46 90 160
2,94 95 170
3,25 95 170
3,49 100 180
8,77 100 215
5,8 120 215
9,39 140 250

Y [lonycTumoe cmellieHme

1,5

1,5
1,5

2,1

2,1

2,1

2,1

2,1

D,

1,8
1,6
1,7
1,2
1,2
1,3
0,7
1,5

0,7
1,5
1,2
1,4
2

77
83,5
89
88,5
88,5
95,3
101
107
107
112,5
112,5
119
127,5
143,5
169

Tpysonogbemuocts  IpysonoabemHocts MpesenbHaa Tennosas ycnosHas

N0 YCTanocTHomn Yacrora acToTa BpalieHus
Aunamuy. CTatmy.  npouyHocTn BpaleHus
d 1 Cr COr c ur Ng Ng
kH kH KkH MUH* MUH?

109,6 84,4 177 157 5000 5300
1094 140 137 19 5300 4750
126,8 242 222 4500 4550
1144 154 156 21,7 5300 4500
114,4 154 156 5300 4500
A s A R
143,9 110,4 300 275 3800 4150
S A8 A PO
139,7 1143 215 217 4300 3950
R R M
148,6 260 265 3800 3700
i — S g g SO S
182 450 425 3200 3400
e — N OB
ey Sl e aeee




KoHunyeckmne PONTNMKONOALWNMTHNKN
C KepaMnyecCcKkmnm noKpbiTnem
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KoHuyeckue ponmKonoAWMNHUKM C KepamMU4eCKMM nokpbituem d 89,945-254 mm

YcnosHoe 0603HayeHne Macca Pa3mepbi Tpy3onoabemHoCTb rpyaonon'bemu?cn, NpepenbHas
Mo ycTanocrHon Yacrtora
Auvnamuy. CTatmy. npouHocTn BpalieHua
m d D T/2B7 r, T34 d C Cor Cur ng
min min =

FAG Kr MM kH kH kH MUH™?
F-803477.TR1-)20B 2,64 89,945 146,975 40 3,6 1,5 119 232 355 50 4800
F-804565.30220-A-]20B 3,7 100 180 37 3 2,5 135 231 290 32 4300
F-803478.TR1-J20B 9,4 117,475 212,725 63,5 8,1 3,3 1622 490 720 93 ' 3000
F-803889.32224-A1J20B 9,15 120 215 61,5 3 2,5 1752 445 650 84 3000
F-809028.TR1-J20B 10,2 130 225 67 4 3 174,6 480 710 94 2800
e 156 55 5 P R S — P
Z-577634.01TR2S-J20B?D 13,5 140 210 130 2,5 2 175,8 585 1180 75 2800
Z-580065.30228-A-J20B 8,6 140 250 45,75 4 3 187 390 520 60 2600
K36990-36920-)20B 3,18 177,8 227,012 30,162 1,5 1,5 203,8 186 400 30 2600
R o3i 198298 ssvsrs 46038 36 39w E— o P
Z-566566.TR1-J20AA 9,28 199,949 282,575 46,038 3,6 3,3 249 345 750 87 2200
F-807411.TR1-20B 8,23 240 320 42 3 3 278 380 670 73 2000
F-809146.TR1-J20AA 18,6 240 336,55 65,088 6,4 3,3 284 640 1250 137 1800
F-808428TR1-J20AA 17,2 240,5 336,55 65,088 6,4 3,3 284 640 1250 137 1800
F-808428.TR1-)20B 17,2 240,5 336,55 65,088 6,4 3,3 284 640 1250 137 1800
Z-547733TR1-J20AA 22,3 254 358,775 71,438 3,3 1,5 302,8 720 1370 148 1700
Z-547733.02.TR1-J20AA 22,3 254 358,775 71,438 3,3 1,5 302,8 720 1370 148 1700

9 061Wan WMpUHA CABOEHHbIX KOHUYECKUX PONUKONOALIMITHUKOB
9 KoHUYeCKMe POSIMKONOALIMMNHUKN, CABOEHHbIe N0 0-06pa3HoM cxeme (AMCTAHLMOHHOE KOJbLIO MEXAY BHYTPEHHUMU U HAPYKHBIMM KONbLAMM)

2 ®naHel, y HapyXHOro KonbLa



[M6punaHbIe NOALWNNHUKN

B KauecTBe anbTepHaTMBbI NOAWMMHMKaM € NoKpbiTuaMmn FAG npegnaraet

r|/|6p|/|ng|e NOALMIMHUKW; UX KOJbL,A BbINMOJIHEHbI U3 MOALWNMHUKOBOW CTanu, Tena
KayeHnA — N3 KepaMunkun. Fm6p|/|,qu|e noALWNNHNKN ob60o3HavatoTcA nocpencTtsom

pononHutenbHoro cyddurkca HC.

Tena kaueHus 06nagalOT OUeHb BbICOKOWN N3HOCOCTOMKOCTbIO

1 TOKOM3OMVPYIOLLMMI CBONCTBAMN.

B rubpuzHOM NCNONMHEHMMN U3rOTaBAMBAIOTCA KaK LaPUKONOAWNMHUKNK (puC. 6),
Tak 1 LUNNHAPUYECKE PONMKONOAWNMHNKY (purc. 7).

Mpenmyuwecrea rubpnaHbix noawmnHmnkos FAG

« Camoe BbICOKOE 3N1eKTpryecKkoe ConpoTmBaeHne

* Y rnbpuraHbIX NOALUNMHUKOB 3HAYEHUA COMPOTUBIIEHUA NOCTOAHHOMY TOKY
TaKXe 1 npu 6onee BbICOKON TeMnepaType nexat B FOM-o6nacTu.
TunuuHble 3HaYeHNA 3NeKTPOEMKOCTM NPUMEPHO paBHbl 40 Nd, Tem cambiM
B 100 pas H1Xe, YeM y NOALINMHNKOB
C KepaMnyecKMm NOKpbITUAMU

- bonee BbICOKMe YacTOTbI BpaLLeHWA NPY HU3KOM TPEHUU, TEM CaMbIM
MEHbLUNN Harpes

- bonee BblCcOKas cNOCOB6HOCTL PaboTaTh NpPY aBapUNHON CUTyauun

Cma3sKa B rmbpuHbIX NOAWMMHUKAX CIYXKWUT JONbLUE, YeM B CTaHAAPTHbBIX
Heobcny»KmBaembIx NoawnnHMKax (cm. katanor WL 43-1210).

Mpwu manbix pa3mepax ru6puaHbie NOAWNMHVKY ABNAOTCA bonee
SKOHOMMWYHbIM pPeLleHneM, YEM NMOALMMHUKN C KEPaMUUYECKUM MOKPbITUEM.

Mpumepbl 3aKkasa:

HC6214-M-P6-C3 paguranbHbIi LWAapPUKOMOALWNMHUK C KePaMUYeCKUMI
LIapriKamu; NaTyHHbIN cenapaTop; NOBbILWEHHaA TOYHOCTb (Knacc TOYHoCTU P6)
1 paguanbHbin 3a3op C3.

HCN1020-K-M1-SP unnuHgpuyeckme poimKonogWmnHUKN C KepaMnyecKumm
pPONMKamMu; KOHNYECKOe OTBEPCTUE; MaCCUBHDIV TATYHHbIN cenapaTop;
MoBbIlLEeHHaA TOYHOCTb (Knacc TouHocTu SP).

Hawwwm nHxeHepbl nogbepyT ana Bac ucnonHeHns NOALUMMHNKOB.

CBoMCTBa marepuanos KepaMMKa/I'IOAI.I.IMﬂHMKOBaﬂ CTajlb

Napamertp Eaunuua Kepamuka Cranb
u3mepeHus (uTpua kpemuua SiN ) (100Cr6)

YaenbHoe aneKTpuyeckoe
conpotusneHune

Q - Mm¥Ym 10 107!
nn omo cn, .................................... r/cm . 3. 78
Koadduuymnent remneparypHoro
paciuperus 10'6/K 3,2 11,5
Monynbynpyrocm ........................ Ml'la 515666 510 OOO ............
K03¢¢MumeHTnyacc0Ha ............... S 0.26 03

TBepaocTh HV10 1600...800 700...150

6. PaguanbHbIi WapyKONOAWNMHUK
C KepamMmnyecKumn Tenamm KayeHuns

7. lunnHppuyecknin ponukonogwmnnHnK
C Kepamunyeckumm TefiaMmm KaueHus
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[M6puaHble NoAgWNNHNKN — Tabnuya pasmepos
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MMGpuaHbIe paguanbHble WApUMKONOAWMNHMKY d 15-70 MM

YcnosHoe
0603Ha4eHue

Macca

HC6014
HC6214-M

Pa3mepbi

d D B
MM

15 32 9
17 35 10
60 110 22
70 110 20
70 125 24

B

YcnosHoe
0603Ha4eHUe

Macca

9 JlonycTUMOe OCeBoe CMeLLeHune

u ul
R

SIS
[ i

Pasmepbl

d D
MM

30 55
35 62
40 68

D,

KoHycHoCTb 1:12

MMopuaHble UUAUHAPUYECKME ponuKonoaWwMunHukY d 30-45 Mm

13
14
15

"

min

0,6
0,6
0,6

Tpy3onoabemHoCTh

Avnamuy.  Cratny.

Ipy3onogbemHocTb
10 YCTaNoCTHO
npo4yHocTu

Mpepenbuas
Yactota
BpaLleHus

Ng

rpy30|10ﬂ'beMHOCTb

AuvHamuy. Cratny.

Tpy3onogbemHocTs
0 YCTaNoCTHO
NpoYHOCTU

MpeaensHas
Yacrora
BpaLleHus

Ng



[Mpnmepbl npMeHeHunA

1. TpexdasHbill aneKTpoaBuUraTesnb

PagranbHbI WaprKonogwunHmK ¢ nokpbitnem J20AA

Co CTOpPOHbI BEHTUNIATOPA OXNaXAeHNA yCTaHOBEH
TOKOUW30MMPOBaHHbIN WapukonogwnnHuk 6316-J20AA-C3
1 CO CTOPOHbI NPVBOAA PafnanbHbIV LWAPUKOMOALLNMHUK
6320-C3. O6a noAWNNHNKA CMA3bIBAOTCA KOHCUCTEHTHOM
cma3Kou. [NpenycMoTpeHo YCTPOMCTBO ANA MOBTOPHOrO
CMa3blBaHUA.

TexHNYecKne aaHHble:
TpexdasHblll aneKkTpoaBuraTesb
C NMTaHVeM OT Npeobpa3oBaTess
MouwHocTb 375 kBT
WcnonHeHne  4yeTbipexnontocHoe

e
: = T | .
FHHTH | H |
- 1 | ‘ | H
|
+ i 1
LAl I A
NN T . % /i

- T
i ‘ |
1
|

2. Onopa 6ykcoBoro ysna
KoHnuecKkne ponmkonoawmnnHuky ¢ nokpbitmem J20B
CBobopHaa noALWmWnHNKoBas onopa 6yKcbl CTYNUYHOIo
B HM3KOpaMHOM MOTOpHOM BaroHe Combino/ ®panbypr
TexHnueckne gaHHble: YCTaHOBJIEHbI KOHMYECKME PONMKOMOALWMNMHUKN
(no cxeme "0O"):
HapyxHbin nogwunnHuk Z-580065.30228-A-J20B
BHyTpeHHUN nogwmnnHunk F-803889.32224-A-J20B

max

CpegHun grameTp Koneca

HapyHblin
NOALWMWNIMHUK |

|
'
—_
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[Mpnmepbl npumeHeHUA

3. MoAWNNHNKN TATOBOIrO 3NeKTPoABUraTesisi MOTOPHOro BaroHa

PagnanbHbIN WAPUKONOALWNMHUK N LWANHAPUYECKNN PONVKONOALWUMHUK C NOKpbiTuem J20AA
TpexdaszHblin aneKTpoaBMraTesib MOLWHOCTbI0 500 KBT

Ha Ban MOHTMpPYIOTCA pagmnanbHbIv WapuKONoAWNNHUK 6316-J20AA-C3 (CO CTOPOHbI BEHTUAATOPA OXNTaXKAeHNA)
W unuHapuyecknin ponvkonogwmnHuk NU320-E-M1-J20AA-C4 (co CTOpOHbI NpuBoaa).

Oba NOALMMHMKA CMa3blBalOTCA KOHCUCTEHTHOW CMa3KoW, a TakxKe 3aLlMLieHbl J'Ia6I/IpVIHTHbIMVI YMJIOTHEHNAMN

OT 3arpA3HeHUN N APYrnX BHELWHNX BO34ENCTBUN.
MNpepycmoTpeHa BO3MOXHOCTb MOBTOPHOW CMa3Ku.

TpexdasHbii

aneKTpoaBurartenb
CropoHa
/ — npveoaa
=/ / prBoA
.,|||
CropoHa > - .
BEHTUNATOpPa ) “lll' 'I||”
g :i: oMy
 r ___i_ —_ _/

%m | A |:,:::i:'|/




000 «LUacddnep Pyccnang»

Mocksa (Poccus)
TenedoH: +7 (495) 737-76-60

Gakc: 47 (495) 737-76-53
inarussia@col.ru

fagmoskau@col.ru
www.schaefflerrussland.ru

MpeacraButenscteo B CaHkT-Metepbypre (Poccus)
TenedoH: +7 (812) 325-22-92, 572-15-79

Pakc: +7 (812) 325-22-93
info@schaeffler.spb.ru
www.schaefflerrussland.ru

MNpepncraButensctso Schaeffler KG B MuHcke
(Pecnybnuka benapychb)

TenedoH: +375 (17) 256-30-02

dakc: +375 (17) 256-30-04
fagminsk@mail.bn.by

Mpeacrasutenscteo Schaeffler KG B Kuese (YkpanHa)

TenedoH: +38 (044) 593-02-81
dakc: +38 (044) 593-02-83
fag@fag.kiev.ua

Schaeffler KG Buro Baltikum (Jlatus)
TenedoH: +371706-37-95

dakc: +371706-37-96
info@ina.lv

Schaeffler KG

Georg-Schafer-Strasse 30

97421 Schweinfurt

Internet: www.fag.de

E-mail:  faginfo@schaeffler.com
In Deutschland:

Telefon: 0180 5003872

Telefax: 0180 5003873

Aus anderen Landern:

Telefon:  +49 9721 91-0

Telefax:  +49 9721 91-3435

[NanHas 6powtopa 6bina TuarensHo
coCTaB/neHa v NpoBepeHa Ha Hanuune
olWnBOK. Bce e Mbl He Hecem
OTBETCTBEHHOCTb 33 BO3MOXHblE
OneyaTku UM HenomHoTy HdopmaLmum.
Mbl ocTaBasiem 3a co6oii npaso
BHeCeHUs U3MeHeHU, 06yCNoBNEHHbIX
TEXHWYECKUM NPOrpeccom.

© Schaeffler KG. Okabpb 2007
Nepeneyartka, B TOM Yncie YactnyHas,

TONbKO C Hallero cornacua.

WL 43-1189/2 RU



