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O6LwWwme ykasaHMA NO TEXHUKe 6e30MacHOCTM U IKcnnyaTaumm

1. O6wme cBegeHus

Bo Bpemsa akcnnyatauuMM OTAeNbHble 4YacTu obopyaoBaHus (B
3aBMCMMOCTM OT YKa3aHHOro Kracca 3aluTbl) MOryT HaxOoAUTbCsi Mof
HanpsbkeHWeM, UMETb OTKPbITbIE UMW FOpsiuMe MOBEPXHOCTU, ABUraTbCs
¥ BpaLaTbCs.

CHATME 3alMTHBLIX KPbIWEK W MaHenem B YCNOBWSX, KOrga 9To
HeJonycTMMO, WCMOfMb30BaHWE YCTPOMCTBA He MO  Has3HayeHuto,
HenpaBuIbHble YCTaHOBKa W 3KCNyaTaums yCTpoWCTBa MOryT NpuBecTu
K OnacHoW cuTyauuw, TsbkenbiM TpaBMam U MOBPEXAEHWUI0
obopyaoBaHus.

PaboTbl no TpaHcnopTMpoBKe, YCTaHOBKE, BBOAY B 3KCMyaTauuio u
obcnyxmBaHMI0 paspellaeTcs BbINOMHATb TOMbKO creumanucTam c
cooTBeTCTBYIOWEN  kBanudukaumen. [lpn  BbINoOnHeHWn  paboT
cobnopatbe TpeboBaHMSA HaUMOHANbHbLIX CTaHOAApPTOB MO  TEXHUKe
6e3onacHoOCTU 1 oxpaHe Tpyaa.

B HacTosiem pykoBoAcTBE NOA KBanMUUMPOBAHHLIM NEPCOHANOM
noHMMarTCcs nuua, obnagakoLye HeobxoaAMMbIM OMbITOM U 3HAHUSIMMU,
KOTOpble MO3BONAIT 3KCMyaTupoBaTb 06OpygoBaHWE W BbIMOMHATL
paboTbl NO pa3MeLLEHNIO, MOHTaXy U BBOAY B 3KCMryaTauuio, a Takke
BbISIBIATb BO3MOXHbIE PUCKM W OMacHble CUTyauuio U CBOEBPEMEHHO
YCTpaHsTb UX.

2. Acnonb3oBaHKe Mo Ha3Ha4YeHUo

Paspelwiaetca ucnonb3oBatb npoaykumio NORD Tonbko B Uensix,
yKa3aHHbIX B Kartanore M npunaraeMol K npoayKUMn TEXHUYECKOn
OOKyMeHTaumu.

HeykocHuTenbHoe coGniofeHne  VHCTPYKUMA  PYKOBOACTB MO
aKcnnyataumm U MOHTaxy dABndeTca HeOGXOAMMbIM ycnoBuem gns
6e30TKa3HOM paboTbl YCTpPOWCTBA M YOOBMETBOPEHUS BO3MOXHbIX
TpeboBaHuit No rapaHTuu. Moatomy, npexae Yyem HadymHaTb paboTy ¢
YCTPOWCTBOM, 00si3aTeNbHO O3HaKOMUTLCA C PyKOBOACTBaMM MO
aKcnnyaTauum u MoHTaxy!

OTn pyKkOBOACTBA coAepXaT BaXHble YKa3aHWs MO CEepPBUCHOMY
obcnyxuBaHuto. 1o 3T0N NpuYMHe HEOBXOAMMO XPaHUTbL PYKOBOACTBA
PAAOM C YCTPOUCTBOM.

Ha mecte aKcnnyartaymmn cobnogatb BCe TeXHWYeckue ycnosuma wn
ycnoBuaA akcnnyatauunn.

3. TpaHcnopTMpOBKa, XpaHeHue

Cobnopgatb  MHCTPYKUMK
npaBuIibHOMY OGpaLLeHuio.

4. YcTaHOBKa

no TPaHCNOPTMPOBKE, XpaHeHuto n

YcTpoicTBO criegyeT  3alWuUTUTb  OT  HEAOMYCTMMbIX  Harpy3ok U
BO3deNncTBuMin. B yacTHocTu, BO BpeMsi MepeBO3KM U pasrpy304HO-
norpy3ouHbIX paboT He AonyckaTb AedopmaLmm YacTen ycTponcTea. He
npukacaTbCsl K 3NeKTPOHHBIM 3fIEMEHTaM U KOHTaKTaM.

5. MoakntovyeHue anekTpuyecTBa

Mpu pabote ¢ yactamum  TpexdasHoro  AswraTens,
HaxoAsLWMMUCS NoA HanpspkeHueM, cobnoaaTb AevcTByloLme
HauuoHanbHble HOPMbI MO TexHWKe 6e30macHOCTU U oxpaHe
TpyAa (Hanpumep, AMPEKTMBLI MO 3aluTe OT HecYaCTHbIX
cnyyaeB BGV A3, paHee VBG 4).

YcTaHoBka aneKkTpoobopyaoBaHMA AOMKHA OCYLLECTBNSATLCA B
COOTBETCTBUW C AENCTBYIOLLMMUA HOPMaMu (YCTaHOBMEHHbIMU,
Hanpvmep, B OTHOLLEHUN CeYeHNs NPOBOAA, NPeaoxpaHnTene,
3a3emnsoLWero nposoaa u T.4.).

YKa3aHus no yctaHoBKe, oTBevartoLent TpeboBaHUAM AMPEKTUB
no OMC (K 3KpaHMpPOBaHMWIO, 3a3EMIIEHUIO, PACMONOXEHUIO
MnbTPOB 1 Npoknaake kabenen), npvBeaeHbl B AOKYMEHTaLMN
K TpexdpazHomy asuratento. OTBETCTBEHHOCTb 3a cobnoaeHue
OrpaHVYeHui, YCTaHOBIEHHbIX AWPEKTVBaMW W HOpMamu Mo
OMC, nexuT Ha NponsBoAMTENE YCTAHOBKN U MaLUUHbI.

6. AkcnnyaTtaums

B cnyyasx Mcnonb3oBaHusi peaykropa B YCTaHOBKax, B KOTOPbIX
BbIXOZ M3 CTPOSl YCTPOMCTBA MOXET MPeAcTaBfsATb ONacHOCTb
ans nogen, cnefyet npefycMOTpeTb Heobxoaumble Mepbl
6e3onacHocTy.

YcTaHoBKM, B cocTaBe KoTopbix paboTaet yctpoicteo NORD,
OOIKHbl  MMETb  [OMONHUTENbHbIE YCTPOMCTBA KOHTPOMNS U
obecneyeHnss 6e3onacHOCTU, NpeancbiBaeMbIMM HOPMaMu Mo
TexHvke 6e3onacHOCTM 1 oxpaHe TpyAa, a Takke npaBunamm no
paboTe ¢ NPOMbILLNEHHBIM 060PYAOBaHNEM.

Bo Bpemsi paboTbl ycTponcTBa BCE KPbILLKM M MAHENN AOMMKHbI
BbITb 3aKpbITHI.

7. TexHM4Yeckoe oGCNyXxMBaHMe U PEMOHT

Mocrne OTKNIOYEHUs YCTPOMCTBA OT WCTOMHMKA MUTaHWUA
KOHAEHCATOpbl MOryT COXPaHATb 3apsh HEKoTopoe Bpems,
rMoaTOMy 3anpellaeTcs npukacaTbCa K TOKOMPOBOAALLMM
AeTansiM 1 KOHTaKTaM YCTaHOBKW Cpa3y Mocre ee OTKIYEHNS.
Bonee nogpobHas nHdopmaumsi NnpuBegeHa B AOKYMeHTauuu,
npunaraemMon K yCTponcCTBY.

CoxpaH1Tb AaHHble MHCTPYKLIMKU NO TeXHUKe 6e3onacHoCTM AnA AanbHeuwero
ncnonb3oBaHua!
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Ta6n. 1: Cnucok pegakuun B 1050

ABTOpCKOe npaBo

HacToawuin [OKYMeHT sIBNsSieTCS HEeOTbeMSIEMOW 4acTbio OMUCHLIBAEMOro 06GOpyAoBaHUS U
npepocTaBnseTcs BnagensLly o6opyaoBaHNs B NPUIO4HON ANsi MCNONb30BaHUst (hopMe.
3anpellaetca pepakTMpoBaTb, MeHATb unu kakum-nubo apyrmm obpasom obpabaTbiBaTb
OOKYMEHT.

U3paTenb

Getriebebau NORD GmbH & Co. KG
Getriebebau-Nord-Stralle 1 « 22941 Bargteheide, Germany ¢ http://www.nord.com/
TenedoH +49 (0) 45 32 / 289-0 e dakc +49 (0) 45 32 / 289-2253
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[MpoMblLLINeHHbIe peaykTopbl — PyKOBOACTBO MO 3KCAnyaTauum n MOHTaxy DRIVESYSTEMS

1 YkasaHwusa

1.1 OOwme ykasaHua

Mepen Havanom paGoT C peaykTOpOM W BBOAOM €ro B 3KCMMyaTauuid BHUMATENbHO M3YYWUTb
HacTosiLee pyKoBOACTBO Mo akcnyaTauum. CTporo cobniogaTth ykasaHusi, U3NOXKEHHbIE B HACTOSILLEM
pykoBoAcTBe. HacTtosillee pyKOBOACTBO MO 3KCMiyaTauuv W mpuraraemMasi K Heil creuuarnbHas
JOKYMeHTaUus CrefyeT XpaHuTb psiaoM C YCTPOWCTBOM.

Komnanusi Getriebebau NORD wucknoyaeT rapaHTUiiHble o00si3aTenbCTBa B Clyvae TpaBM,
MaTepuanbHOro U MMYLLECTBEHHOIO yulepba, BO3HUKLIMX B pe3ynbTaTe HecobNoAeHNs NONOXEHWN
pykoBoaCcTBa MO 3Kchnyatauuu, OWMOOK yhnpaBneHus WM HeHagnexallero MCronb30BaHus.
[apaHTNa He pacnpoCTpaHsaeTCs Ha pacxodHble MaTepuwanbl, HanpuMep, Ha NPoKNagoYHble Konbla
Barnos.

Ecnun pegyktop paboTtaeT ¢ LOMNOMHUTENBHO YCTAHOBIIEHHBIMU UM NOAKMIOYEHHBIMU KOMMOHEHTAMMU
(Hanpumep, ¢ gBuratenem, CUCTEMOMN OXNaXAEHWsl, AAaTYMKOM [LaBneHust U T.4.) nMbo ¢ gpyrum
[OMNONHUTENBbHBIM 000OpyAoOBaHMEM (Hanpumep, C CUCTEMOW OXMaXAeHus), crnegyet cobnwogartb
MooXXeHUsi PyKOBOACTB, NpunaraemMbix K 3TUM KOMMIOHEHTaM.

[ns MoTop-peayKTopoB credyeT [AOMofHWTensHo cobniogate PYKOBOACTBO MO 3KCnyaTauuu
asurartens.

Mo BonpocaM, KacarlMMCa COAepXKaHMsA HacTOsLEero pykoBOACTBA, a Takke Mo Bonpocam 3akasa
[OMNONHUTENBHBIX 3K3EMMNIIAPOB PYKOBOACTB Npocum obpaiaTtbes B komnaHuto Getriebebau NORD.

1.2 [lpeaynpeauTtenbHble U yKa3aTesllbHble 3HaKU

1.21 MWcnonb3yemble 3HAaKN U CAMBOISbI

A OMNACHO 3TN 3HaKOM OTMeYeHbl CUTyauun, B KOTOpbIX paboTa ¢ oGopyaoBaHueMm
NpeacTaBnseT HENOCPEACTBEHHYHO OMAaCHOCTL AN KMU3HU U 300POBbS.

A I'IPEﬂynPE)KﬂEHVIE 371 3HAaKOM OTMEYEHbI CUTYaLuK, B KOTOPbIX paboTa ¢ 06opyaoBaHeM

MOXeET npencTaBNATb ONAaCHOCTb AJA XXU3HU U 300PO0BbA.

A OCTOPO)KHO OTM 3HAKOM OTMEYEHBbI CuUTyauumn, B KOTOPbIX pa60Ta C 060py,ElOBaHVIeM
MOXEeT NpuBeCTU K He3HAa4YUTESTbHbIM TpaBMaM.

BHUMAHUE OTUM 3HaKOM OTMEYEHbl CUTyaLuW, B KOTOPbIX BO3MOXHO MOBPEXAEHWE
NPOAYKTa UMK 3arpsi3HeHNE OKpyXKatoLLe cpebl.

G] I/Ichopmauvm OTUM 3HaKoM OTMEYeHbl COBETbI MO MCMONb30BaHWIO U Apyras nonesHas
WHpopMaLUS.
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DRIVESYSTEMS 1 Yka3aHus

1.3 Wcnonb3oBaHMe NO Ha3Ha4YeHUIO

[laHHble peayKTopbl CnyXaT ANd CO34aHMs BpallaTenbHOro OBWKEHUS U npedHasHayeHbl Ans
NpUMeHeHUsi B MPOMbILLIIEHHbIX YCTaHOBKax. Paspeluaetca ucnonb3oBaTb pPeayKTOPbl TOMBKO B
cooTBeTCTBMMU C TpeboBaHMAMMU, NMEpPeYUCrEHHbIMU B TEXHUYECKOM AokymeHTauumn ot Getriebebau
NORD.

BanpelyaeTcsa Mcnonb3oBaTb YCTPOMUCTBO (T.e. NPUCTYNaTb K ero HopMarnbHOW 3Kcnnyataumu), ecnm
obopynoBaHue, B COCTaBE KOTOPOro oHo GyaeT paboTaTtb, He oTBeYaeT TpeboBaHMAM OENCTBYHOLLMX
HopMm n cTaHgapToB. Cobniogatb TpeboBaHus aupektmebl no AMC 2004/108/EG n no mMallMHHOMY
obopynosaHuio 2006/42/EG

A OMNACHO OnacHOCTL B3pbIBa

B03MOXHO NpuUYNHEHNE TSXENbIX TPaBM Y HaHECEHWE CEPbE3HOr0 ymep6a.

3anpeu4eHo MCMonb30BaTh YCTPOMCTBO BO B3PbIBOONACHOMN 30HE.

NPEAYNPEXOEHUE OnacHocTb TpaBM

B cnyuyasx ucnonb3oBaHWs peaykTopa B YCTaHOBKaX, B KOTOPbIX BbIXOA M3 pefykTopa Unu MoTop-pefykTopa
MOXeT NPefCTaBNATb ONACHOCTL ANs NMoAer, crefyeT NpesycMoTpeTs HeoGXxoaMMbie Mepbl 6e30MacHOCTY.

Mcnonb3oBaTb B 30HE ONACHOCTY 3aLMTHOE OCHALLEHME.

NPEAYNPEXOEHUE OnacHoOCTb TpaBM U NOBpeXaeHus
Mcnonb3oBaHne penyktopa B YCNoBUAX, He OTBeYawlWunx ero Xapakrepuctukam, MOoXeT MNpuBectn K
NnoBpEeXAEeHUI0 peayKTopa U npexaespeMeHHOMY BbiXoAdy U3 CTPOoA OTAeSIbHbIX ero KOMMNOHEHTOB. Kpome TOro, B
3TOM CJly4dae BO3MOXHO NpuyYnHeHne TpaBMm.

CTpOFO cobntogatb TEXHUYeckue XapaKTepPUCTUKK, YKas3aHHble Ha 3aBOOCKOMN Tabnuuke. Ob6s3aTeNbHO
cobnogatb WHCTPYKUWUWN, N3INOXXEHHbIE B OKYMEeHTalun.
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[MpoMblLLINeHHbIe peaykTopbl — PyKOBOACTBO MO 3KCAnyaTauum n MOHTaxy DRIVESYSTEMS

1.4 TexHuUKa 0e3onacHOCTU

BbinonHATb BCce YKa3aHuAa no TexXxHUuke Oe3onacHoOCTH, B TOM 4YuUChE U Te, KOTOpblE CcoepXKaTCHd B
OTAEeNbHbIX T[MaBax HaCToAWero pykoBoacCTBa MO J3KcnnyaTtauuun. Kpome TOro, BbINOJIHATL BCe
HaUuMOHalbHbIE N OpYyrne HOpMaTuUBHbIE Tpe6OBaHM$| TEXHUKN 6Ee30NacHOCTU U OXpaHbl Tpyaa.

A OMNACHO Tsxenbie TpaBMblI

HenpaBunbHbIi MOHTaX, MCMNONb30BaHWE He MO HasHauyeHWlo, HeHaanexallee obcnyxuBaHue, HecobnoaeHne
yKasaHuii No TexHnke 6e3onacHoCcTy, HeoNyCTMMOe yaarneHne YacTel Kopryca Ui 3alMTHBIX KPbILLEK, a Takke
BHECEHWE KOHCTPYKTUBHbBIX U3MEHEHWUI B peayKTOP MOryT NPUBECTU K MPUYMHEHMIO CEPLE3HLIX TPaBM MIOASM U
MaTepuanbHoro yuiepba.

* Bce Buapbl paboT, Takune kak nepeBo3ka, Nogaya Ha cknaf, yCcTaHoBKa, anekTpuyeckoe NoakmnoveHne, BBOA B
3KCnnyaTaumio, TEXHNYeckoe obCnyxmBaHme, yxoa U PeMOHT, OOMMKHbI BbINOMHATLCS TOJNbKO
KBanmMuUMpOBaHHbIM NMEePCOHANOM.

+ Cobniogatb ykasaHusl pykoBOACTBA MO IKCnnyaTaumm.

*  BbInonHATb TpeboBaHWsA TeXHUKU B6e30NacHOCTW.

* BbinonHATb TpeboBaHWA cTaHAAPTOB NO TexHWKe 6e3onacHoCTn 1 oxpaHe TpyAa.

* [epep BkNOYEHNEM YCTAHOBUTL BEAOMbIV SNIEMEHT Ui 3addnKCUpPoBaTh MPU3MATUYHECKYHO LLMOHKY.

+ 3anpelyaeTcs MeHATb KOHCTPYKLUMIO 060pyaoBaHUs.

+ 3anpelaeTtcs cHUMaTh 3awmnTHoe obopyaosBaHue.

* Wcnonb3osaTb cpefcTBa A 3amTbl OPraHoB cryxa npy paboTe B HEMocpeACTBEHHOW 6nM30cTn OT
peaykTopa.

» OrpaauTb BCe BpaLlaloLmnecs YacTu YCTPOMCTBa. YCTPOMCTBa CTaHAAPTHLIX KOHPUIypaLuii OCHaLLEeHbI
KpbILLKaMK, yCTaHOBKa KOTopbIX npon3soamnTcs Ha 3aBode NORD. Mcnonb3oBaTh KPbILLKK, €CAN HEBO3MOXHO
orpaguTb OnacHble YacTu UHbIM CNOCODOOM.

A OIMNACHO OnacHoOCTbL TpaBMm

Penyktopbl, a Takke pefykTOpHble OBuUratenn MOryT CUITbHO HarpeBaTbCs BO BpeMs paGOTbI N OCTakTCA
ropss4YMMmn HEKOTOPOE BPEMS MOCIE BbIKIoYeHNd. BHUMaHne. Puck nonyyeHns oxoros!

+ PaboTbl N0 MOHTaXy U TEXOBCNYXUBaHWIO NPOBOAWTL TOMbKO MOCHE TOro, Kak PeAYKTOP OCTAHOBUTCA 1
ocTbiHeT. MNpuBof AomkeH ObiTb 06ECTOUEH U 3aLUMLLEH OT Cy4aiHOro BKIMIOYEHUS.

* HapeTb 3awuTHBIE NEPYATKY.

+ OrpaauTb ropsiyme NoBepPXHOCTK.

* He ocTaBnsiTb nerkoBocnameHsioLLnecs BELLECTBA U NPeaMETbl PSiAOM C PedyKTOPOM.

- NPEAYNPEXOEHUE OnacHocTb TpaBM

HenpaBunbHas TpaHCMOPTUPOBKA MOXET CTaTb MPUYMHON TSKENbIX TPABM U CEPLE3HOTO ylepba.

* He paspeluaeTcs HarpyaTb pefyKTop AOMOMHUTENBHLIMU rPy3amMu.

» [NogbeMHo-TpaHcnopTHoe 06opyaoBaHMe AOMKHO 0bnagaTe 4OCTaTOYHOW rPYy30NOABEMHOCTLIO.
e 3awmtuth TPYGONPOBOAbI U LUMAHMU, YTOObLI He AONYCTUTb X NMOBPEXOEHUS.
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DRIVESYSTEMS

1 Yka3aHus

OCTOPOXHO

OnacHocTb TpaBm

OnacHocTb nopesos 06 OCTpble KpadA afanTepos, d)ﬂaHLl.eB N 3aUNTHbIX KPbILUEeK.

OnacHocTb 06nefeHEHNA KOHTAKTOB Ha MeTanfIMYeCcKnx afiemMeHTax Npu HA3KNX TemMnepartypax.

Ytobbl He Aonyctutb TpaBM, Npu npoBedeHUn OCMOTpa W BbINMOJIHEHUN pa60T Nno MOHTaxy, BBOAY B
KCnnyaTtauuio un OGCJ'Iy)KMBaHMI'O ncnonb3oBaTh CpeacTBa MHAMBMAYaANbHOW 3alinTbl, Hanpumep 3allUTHble

nep4yaTkn N 3alNTHbIE OYKWN.

Pa6oTbl no peMoHTy npoaykuuu komnaHun «NORD» pekoMeHayeTcs NpoBOAWUTbL CUMaMm CepBUCHOW

cnyx6bl «<NORD».

1.5 [pyrve OKYMeHTbI

[JononHuTensHy0 MHGOPMaLMIO MOXHO HalWTK B CNeayoLwmnx AoOKyMeHTax:

* B KaTanore c onucaHuem pegykropos (G1000, G1012, G1014, G1035, G1050, G2000),
* B PYKOBOACTBE MO 3KCnyaTauum u o6CcrnyxmBaHuUo aneKkTpoaBuraTens,
* B HEKOTOPbIX Cry4asix B pyKOBOACTBAX MO 3KCNiyaTaumum K AONOMHUTENbHO YCTaHOBIEHHOMY MIU

3aKa3aHHOMY 060pYAOBaHMIO.

1.6 YTunusauma pasHbIX MaTepuanos

CobniopgaTb TpeboBaHUS OeUCTBYIOLWMUX HauMoHarnbHbIX CTaHOApTOB MO yTunusauuu. B yacTHocTw,

HeobxoaMMOo CO6paTb N yTunn3npoBsaTtb CMa3o4Hble MaTepuarnbl.

KoMnoHeHTLI peaykTopa

MaTtepuan

3y6anble Koneca, Banbl, NOALWNMHUKA Ka4eHua, npnuaMmaTndeckne
LLUNOHKK, CTONOPHbIE KOJlbla, ...

Cranb

Kopnyc peaykTopa, feTanu kopnyca, ...

CepblIit YyryH

Yactn n getanu Kopnyca penykropa M3 nerkoro metanna...

AntoMnHM

L'|e[.')B$|‘-IHbIe Koneca, BTYJKN, ...

BpoH3a

YNNoTHUTENbHbIE KOMbLA BanoBs, KOMMaykuy, pe3nHOoBbIE ANEeMEHTHI, ...

SnaCTomep CO CTanbko

Oetanun mydTt

Mnactmacca co ctanbto

[nockue YNNoTHeHnA

BesacbecToBbI YNNOTHSAOLNNA
martepuan

TpaHcMmnccnoHHoe Macso

MwHepanbHOe mMacrno ¢ npucagkamu

CuHTeTn4yeckoe TPaHCMNCCUOHHOE Macro (Hakné

Cmaska Ha OCHOBE MOSUMTINKONS

3MeeBUK OXNaXAeHUsl, BUHTOBOE COeAMHEHNE

Meab, anokcua, natyHb

Tab6n. 2: YTunusauus pa3HbiX MaTepuanoB

B 1050 RU-1915

11




np0MbILIJJ'IeHHbIe penykTopbl — PyKOBO,EI,CTBO no 3Kcnsiyataunm n MOHTaXy

NorP

DRIVESYSTEMS

2 OnucaHue peaykropa

2.1

YcnoBHble 0603Ha4YeHUs 1 BUAbI peanykKkropoB

YcnoBHble 0603Ha4YeHUs U BUAbI peayKTOpoB

LunuHapuyeckue peaykTopbl
SK 7207, SK 8207, SK 9207, SK 10207, SK 11207, SK 12207, SK 13207, SK 15207 (2-cTyneH4aTbiin)
SK 7307, SK 8307, SK 9307, SK 10307, SK 11307, SK 12307, SK 13307, SK 15307 (3-cTyneH4aTbii)

KoHuueckue pegyKkTopbl
SK 7407, SK 8407, SK 9407, SK 10407, SK 11407, SK 12407, SK 13407, SK 15407 (3-cTyneH4aTbiin)
SK 7507, SK 8507, SK 9507, SK 10507, SK 11507, SK 12507, SK 13507, SK 15507 (4-cTyneH4aTbiin)

CcC
CSs1
CSs2

EA
ED
EV

EW

FAN

FK
F1

KpenneHue 3a nanbl, CO CNMAOLIHbLIM
Barom

WcnonHeHve ¢ nomnbiM Banom

Y3en kpenneHus

BCTpOEHHbIN oxnaxaatoLmm LWaHr
Cuctema oxnaxaeHust macno / Boga
CucTtema oxnaxaeHusi macno / Bo3gyx
PeakTvBHas onopa

Monki Ban ¢ 3ybyaTtbiM npodunem
OnacTnyHasi peakTMBHas oropa
CnnoluHoi Ban ¢ 3ybyaTbiv
LLINOHOYHBIM Npodunem

MpvBOAHON Ban ¢ 3ybyaTbim
LLINOHOYHBIM Npodurem

BrnoyHbIn donaHey,

BeHTtunatop

BopoTHukoBbIN dhnaHel,

dnaHeL NpuBOAHOroO Bana
3aLLMTHBIN KOXYX

WcnonHeHus | BapuaHTbl

IEC

NEMA
OA
OH
oT

CrangapTHbin gsuratens IEC
CnnoluHol Ban ¢ 06enx cTopoH
LimpkynsiunoHHas cmaska

KoHconb gBuratens

dyHaameHTHas pama Ans AsuraTens
C TOPMO30M

C anacTu4Hon MydToNn

C rmapoaMHamMmnyeckomn MydTomn
Kavatowasica pama gsuratens

C TOPMO30M

C anacTuyHon mydTomn

C rmgpoavHaMmmyeckon MydTomn
Onopa gsuratens

CrangapTHbin gsuratens NEMA
KomMneHcaunoHHbIN MacnsiHbi 6a4ok
Moporpes macna

PacwuputenbHbin 6a4ok Ana macna

VL
VL2
VL3

SO1

DR

BrokupoBka obpaTHoro xoaa
CrskHaa mydra

CnnowuHou Ban

YCUneHHbIN NOALIMMHUKOBBIN y3ern
McnonHeHve ans mewanku
WcnonHeHve ans mewwanku ¢
3aLMTON OT NpoTeYeKk Macna
(Drywell)

CB060OAHbIV NPMBOAHOM Ban
[Be uandbl npuBogHOro Bana
Tpw wandbl NPMBOAHOrO Bana
BcnomoratenbHbIn npusog,
BbixogHol pnaHel B5
Pe3unHoBbIM amopTusaTop
YnnoTtHutensHble konbua Viton

CuHTETMYeCKoe Macno
1ISO VG 220
Cwuctema cbpoca faBneHus

Tab6n. 3: YcnoBHble 0603Ha4YeHUs U BUAbl pefyKTOpPOB

[BONHOW penykTop — 3TO PeaykTop, COCTOSLWMA M3 ABYX OTAENbHbIX peaykTtopoB. OHM OOSMKHbI
paccMaTpuBaTbCs B COOTBETCTBUM C HACTOSILLMM PYKOBOACTBOM, @ MMEHHO — Kak [Ba OTAENbHbIX
peaykTopa.
TunoBoe 0603Ha4YeHMe ABOMHOIO peaykTopa: Hanpumep, SK 13307/7282 (coctont us pegyktopos SK
13307 n SK 7282).

12
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2 OnucaHue pegykropa

2.2 TunoBag Tabnuuka

/

NORD DRIVESYSTEMS

Getriebebau NORD GmbH & Co.KG
D-22941 Bargteheide/Hamburg

/

a A O DN

&
@

085 03470

&

Tpe K 15507ASH - IEC280 - 2805/4  (2)
(2) |51 (3)2010(4)
No. 200537905 - 100 12596508  (5)
w2 190800 wm(@)|i 39526 (9)] M3
P1 75 kW@ n2 3,76 @ min~!
5000 ko (8)~ CLPPG220/359L(12) @
1234567890 13)| 5 13 &

o

www.nord.com J

Puc. 1: TunoBas Tabnuyka (obpaseu) c onucaHmem nonen

10

11

12

13

14

Onwucanune
MaTpuyHbIV LITPUXKOS
Tun pegyktopa NORD
Pexwum akcnnyataumn
["of BbINycka

3aBopckon Homep

HoMuHanbHbIN
KPYTALLUA MOMEHT
BbIXOHOrO Bana
peaykTopa
MpuBogHas MoLHOCTb

Bec peayktopa B
UCMOSTHEHUN,
yKa3aHHOM B 3aKase
MonHoe nepepatoyHoe
yncno

MoHTaxHoe nonoxeHune

HomwuHanbHas vactoTa
BpaLLeHNs BbIXOAHOIO
Bana pegykropa

Twvn, BA3KOCTb U 06bEM
CMa3o4Horo Matepuana
MaoeHtudpumkatop
3aKasymka

KoadhpmumeHTt ycnosun
paboTbl

B 1050 RU-1915
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[MpoMblLLINeHHbIe peaykTopbl — PyKOBOACTBO MO 3KCAnyaTauum n MOHTaxy DRIVESYSTEMS

3 WHCTpyKUMM nO YyCTaHOBKE, XpaHEeHUK, NoAroToBKe M
pacnonoXXeHnro MaLllUHbI

CobntogaTb obwine TpeboBaHua TexHUkM 6esonacHocTn (cM. masy 1.4 «TexHuka 6e3onacHOCTU»), a
Takke TpeboBaHUS TEXHUKN BE30MacHOCTU, NEPEYMCIIEHHbIE B OTAENbHbIX [MaBax, a Takke ykasaHus
no WCMNOfb30BaHMK 0DOOpPYyAOBaHMSA MO HasHadenHuto (cm. rmaBy 1.3 «Wcnonb3oBaHve no
Ha3HaYEeHNIoY ).

3.1 TpaHcnopTMpoBKa peayKTopa

- MPEOYNPEXOEHUE OnacHo! Tsixkenbiin rpys!

I'Ia,qume N Ka4vaHue TAXenoro rpysa MOXeT NpPpuUBECTU K TAXeNbiM TpaBMaM U Cepbe3HOMY MaTepuaribHOMY

yiwepby.

. Bo nsbexanue TpaBM HeO6X0ﬂVIMO UCKINKOYNUTb AOCTYN B OMNAaCHYHO 30HY.

. HaXOﬂVITbCﬂ noa peaykTtopom BO BpeMA ero TpaHCNopTUPOBKM onaCcHO AnNA XXU3HWU.

« [Ina TpaHCNopTMPOBKM NCMOMb30BaTh NoAxoasiee TPAHCNOPTHOE CPeACcTBO JOCTAaTOUYHOMN
rpy3onogbeMHOCTU. Sanpeu.l,aeTc;l MNCNOJ1Ib30BaTb Takenax c Heﬂ,OCTaTOl-IHOVI rpy3onogbeMHOCTbIO.
MHpopmaumsa o Bece peaykTopa npvseaeHa B TPAHCNOPTHOM AOKYMEeHTauuu.

* He ncnonb3oBaTtb JOMNOMNHUTENBHBIN PbIM-60NT ABUraTens MOTOp-peayKTopa, ecrnv TakoBOW UMeeTCS.

* [1nqA kpenneHusa pegyktopa paspeLluaeTcs UCNoNb3oBaTh TONbKO YeTbipe TPaHCNOPTHbLIX OTBEPCTUA,
cneunanbHO NpeayCMOTPEHHbIX ANnA 3TUX u,eneVl.

OCTOPOXHO OnacHocTb nageHus

MoBpexaeHus peaykTopa, BO3HUKLIME B XOA4E TPAHCMOPTUPOBKM, MOTYT MPUBECTM K pasnuBy cMasku. YGpaTtb
NPOMUBLLYIOCS CMa3Ky, YTOBbI UCKITHOUYNTL BO3MOXHOCTb NOACKAarb3biBaHUSA U NageHUs.

I'Iposepmb rlpMBO,EI,HOVI MeXaHU3M. Paspeu.laemﬂ YCTaHOBUTb I'Ipl/lBO,El,HOVI MexaHu3M, ecnu He Obinun
06Hapy>|<eHb| NPOTEYKM N NoBpeXaeHnsA, KoTopble MOornu ObITb Bbl3BaHbI nepeBo3K0|7|. B yacTHocTM HeoGxoaumo
npoBepunTb, HE NoBpeXXaeHbl MM YyNNOTHUTENbHbIE KOJibLa BanoB U 3arfyLlKun.

BHUMAHUE MoBpexaeHue peaykTopa

Bo3M0oXHO MoBpexaeHve peaykTopa BereACcTBME HEMPaBUbHOMO 0GpaLleHus.

* He ponyckaTb nospexaeHus peayktopa. Yaapbl 0 cBO60AHbIE KOHLbI BAroB MOTYT NPUBECTU K NOBPEXOEHMIO
BHYTPEHHMX YacTel pegykTopa.

* He ucnonb3oBath BO BpeMS NEPEBO3KU KOHLbI BANOB, Tak Kak 3TO MOXET MPUBECTU K CEPLE3HBIM
NoBpEeXaeHUAM peayKTopa.

B cnyvyae Hann4una AonoJsIHUTENbHbIX NMPUBOAHLIX UMK APYrux y3rioB, BO3MOXHO UCNOJib30BaHME elle
OAHOW TOYKM KpenneHusa.
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DRIVESYSTEMS 3 IHCTPYKLIMM NO yCTaHOBKEe, XpPaHEHUI0, MOArOTOBKE M PacnonoXeHU0 MalluVHbI

1 TpaHcnopTHOe oTBEPCTUE

Puc. 2: Touku KpenneHua peayktTopa

PegykTopbl c aganTepoM ABUrarTens

Penyktop ¢ aganTepom ABuratens paspellaeTcsi nepemMellatb C MOMOLLb NOABbEMHbIX TPOCOB,
uenem unu cTpor, pacnonoxeHHbiX nog yrrnom 90 ° pgo 70 ° k ropusoHTanbHoW nosepxHocTu. He
paspeLuaeTcs UCMnonb3oBaThb AMsl TPAHCMOPTUPOBKU pbiM-60NT ABUraTens.

80" - 70°

C |

@

MosicHeHus:

1 Crtpona 2  Tpoc

Puc. 3: TpaHcnopTupoBKa peaykTopa BMecTe € ABUraTternem
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PegyKTOpbl C KNIMHOPEMEHHOM Nepeaayen

Pe,El,yKTopr C KHMHOpeMeHHOIZ nepe,u,aqelz paspelwlaeTca TpaHCNoOpTUPOBATL TOJSIbKO MpU ycrnoBuwu,
ecnn noabeMHble CTponbl WM TPOCbI, pacnosfioXeHbl noa Yyriom 90 ° (CTpOFO BepTMKaanO).
3anpeu.l.aeTc;| ncnonb3oBaTtb ANd nepemMelleHna peanykrtopa TpaHCNoOPTUPOBOYHbIE NPOYLUMHBI

asuratens.

-~

MosicHeHus:

1 Crpona
2 Tpoc

Puc. 4: TpaHcnopTMpoOBKa peayKkTopa BMecTe C KITMHOPeMeHHOW nepefayvyen
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DRIVESYSTEMS 3 IHCTPYKLIMM NO yCTaHOBKEe, XpPaHEHUI0, MOATOTOBKE M PacnonoXeHUI0 MallVHbI

PegykTopbl Ha hyHAAMEHTHOM UM Kavarowenca pame

PeaykTtopbl, YCTaHOBMEHHble Ha (PyHOAMEHTHOW WM Kadalwwencs pame gsuraTens,
nepemMmeLLatb TONMbKO Ha HATAHYTbIX Tpocax (Uensix), PacrnofOXeHHbIX CTPOro BepTUKaNbHO.

Mcnonb3oBaTb TOYKM KpenneHus Kadarowencs unm oyHgaMmeHTHON pambl ABuratens.

-

1 Ctpona

| ] '\| b 1 Ctpona

—
Ay

Tl
al

Puc. 5: TpaHcnopTupoBKa peaykTopa Ha chyHAaMeHTHOW UIU Kavarolencs pame
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3.2 XpaHeHue

Mpu xpaHeHMMn B TeuyeHMe HEeNnpPoOJOIKUTENLHOrO BpeMeHu Heobxogumo cobngaTb
cnepymouyee:

* XpaHuTb B MOHTaXHOM nonoxeHun ((cM. rmasy 6.1 «KOHCTPYKTUBHbIE WCMOMHEHUS U
TexobecnyxuBaHme»)), UCKITYMB BO3MOXHOCTb NafeHns peaykropa

+ Cnerka cMasaTb rnagkue noBepxHOCTU Koprnyca v Barbl

*  XpaHUTb B CyXMX MOMELLEHMNAX

» Bo Bpems xpaHeHust He gonyckaTb CUMbHLIX KonebaHui TemnepaTtypbl; XpaHuTb Npu TemnepaTtype
o1 -5°C po 50 °C

* OTHOCMKTENbHAasH BMAXXHOCTb BO34yXa He AOMMKHa npeBbiwaTh 60 %

» He ponyckaTb NpsiMOro nonagaHus CONMHEYHbIX UMK yNbTpagroneToBbIX Nyven

+ XpaHuTb B aTMocdepe, He cofepalle arpecCUBHbIX, KOPPOAMPYIOLLMX BELLECTB (3arps3HEHHbIN
BO34YyX, 030H, ra3bl, paCTBOPUTENMN, KUCMOTbI, LLENOYN, CONN, PagnoakTUBHOCTb U T.4.)

*  WckniounTb coTpsiceHnn n Bubpaumm

3.3 [OnutenbHoe XpaHeHue

OCTOPOXHO OnacHocTb TpaBMm

OnuTenbHoe xpaHeHWe B HeAOMYCTUMBIX YCITOBUSIX MOXET NMPUBECTYM K HAPYLLEHMIO (OYHKLIMIA YCTPOMCTBA.

Ecnu ycTpoiCcTBO XpaHWUnochb GorblUe NOoXeHHOro BPEMEHM, NPOBEPUTL €r0 Nepes BBOAOM B SKCMyaTaumio.

[i] WHdopmauus OnutenbHoe xpaHeHue

Mpn XpaHeHMn WM HeUcnornb30BaHWM YCTPOWCTBaA B TedyeHMe 9 MecsueB u 6Gonee Getriebebau NORD
pekomeHayeT 3aka3aTb JOMOMHUTENbHBIA KOMMMEKT ANSA ANUTENbHOIO XPaHEeHWS.

3TOT KOMMMEKT MO3BOSISIET XpPaHWUTb YCTPOWCTBO B TeYeHWe 2 neT Mpu YCroBUM COGMOAEeHUM CriedytoLwmx
ycroBui. Tak Kak ¢pakTuyeckme TpeGoBaHUA K YCTPOWCTBY CUIbHO 3aBUCST OT YCMOBUIA XpaHEHWs], yKasaHHble
CPOKM XpaHeH!s1 MOXHO paccMaTpuBaTh Kak OPUEHTUPOBOYHbIE.
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MonoxeHune peAaykKkTopa u ycnoBus XxpaHeHus B criydyae AnnTeribHOro XxpaHeHus:

* XpaHuTb B MOHTaXHOM mMonoxeHun ((cM. rmasy 6.1 «KOHCTPYKTUBHbIE WCMOMHEHUS U
TexobCnyxuBaHue»)), UCKITYMB BO3MOXHOCTb NafeHuns peaykropa

*  YcTpaHuTb LapanuHbl Ha OKpaLUeHHbIX MOBEPXHOCTSAX, BO3HUKLUME BO BpeMsi TPaAHCMOPTUPOBKMU.
Heobxoanmo y6eamtbes, 4TO Ha NOBEPXHOCTb (hbraHLLEB M KOHLbI BarnoB HaHECEeHO noaxoasiiee
AHTUKOPPO3UAHOE CPEeacTBO; €eCcnM  HeobOXOAMMO HaHEeCTM Ha MOBEPXHOCTM noaxopsiiee
aHTUKOPPO3UNHOE CPEACTBO.

* Pepyktop, OCHallEHHbI KOMMIEKTOM AMWUTENBbHOTO XPaHEHWsi, MONIHOCTbI0O cMasdaH nnbo xe
3anofiHeH TPaHCMUCCMOHHBIM MacrioM, B KOTOpoe Ao0aBrneHbl aHTUKOPPO3MOHHbIE Mpucagku (cwm.
HaKnenky Ha pegyktope). HekoTopble pegykTopbl BMECTO Macna HarnoSfIHEHbl He3HaYMTeNbHbIM
konnyecteom VCI.

* Bo Bpemsi xpaHeHUMs1 HENb3S U3BMEKaTb YNMOTHUTENBHbIN LWHYP U3 Npobku ansa cbpoca gaBneHus,
PEeAYKTOP OOMMKEH ObITb repMETUYHO 3aKpbIT.

*  XpaHuTb B CyXUX NOMELLEHUSAX.

* B Tponnyeckmx obnacTtax npuBog HEOOX0AMMO 3aLMTUTE OT NOBPEXOEHNS HACEKOMbBIMMU.

* Bo Bpems xpaHeHUs1 He gonyckaTb CUIbHbIX KonebaHui TeMnepaTtypbl; XpaHUTb Npu TemnepaType
o1 -5°C po 40 °C

* OTHOCUTENbHAs BMAXXHOCTb BO3yXa He AOMMKHA npeBbiwaTb 60 %

* He ponyckaTb NpsiMOro nonagaHus CONMHEYHbIX UMK yNbTPadgroneToBbIX Ny4en

+  XpaHutb B aTMocdepe, He coaepKallen arpecCuBHbIX, KOPPOAMPYHOLLMX BELLECTB (3arpsi3HEHHbIN
BO34YX, O30H, rasbl, paCTBOPUTENW, KUCMOTbI, LLENOYN, COMNU, PAgUOaKkTUBHOCTb U T.4.)

e WcKkniounTb cOTpsicCeHNA 1 BUOpaLmu

Mepbl Bo BpeMsi XpaHEHUs UM HEUCTIONbL3OBaHUA peayKTopa
PenyKTop MOXHO XpaHWTb 40 3 NET, ecnn 0THOCUTENbHAsA BNaXXHOCTb Bo3ayxa He npesbiwaeT 50 %.
MoaroToBka k BBOAY B 3KCMNslyaTauuio

* Ecnu pepgyktop xpaHunca 6onee 2 ner nubo TemnepaTypa B MOMELEHUM, TAe XpaHuncs
PEeAyKTOp, CUIbHO OTNMYanack OT PeKOMeHAyeMon, nepes BBOAOM B 3KCMMyaTaumio Heobxoanmo
3aMeHNUTb CMa3Ky B peyKTope.

+ Ecnu pegyktop MOMHOCTBIO HAMOSMIHEH CMAa30YHbIM BELLECTBOM, HEOOXOAMMO nepefn BBOAOM B
3KCNMyaTauuio MOHN3UTL YPOBEHb Macia B COOTBETCTBUM C KOHCTPYKLUMEN pedyKkTopa.

+ Ecnu peaykTtop He nmeeT macna, Heo6xoAMMO neped BBOAOM B IKCMMyaTauuio 3anuTb peaykrop
MacrioM [0 YPOBHsi, COOTBETCTBYIOLLEMY KOHCTpykumm pegyktopa. KoHueHTpaT VCI moxHO
OCTaBUTb B peaykTtope. MHdopmaumsa o Tune u KonnyecTBe CMa3o4HOro BelLecTBa npveedeHa Ha
3aBoAcCKoN Tabnnyke ycTpowncTBea.
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3.4 [lloproTtoBKa K ycTaHOBKe

OCTOPOXHO OnacHocCTb TpaBMm

MoBpexaeHusl, MofyYeHHble PedyKTOpOM B XOAe TPaHCMOPTUPOBKWU, MOTYT Bbi3BaTb HenpaBuIibHYl0 paboTy
pedykTopa v NPMBECTU K TpaBMaM nepcoHarna 1 NnoBpexmneHno oGopyaoBaHus.

Cpasy nocne nonyyeHus y6eauTbcs B LIENIOCTHOCTM YNAKOBKM M B OTCYTCTBUM NOBpexAeHui peayktopa. Mpu
oGHapyXeHUN MOBPEXAEHWA HemeAneHHO 06paTUTbCsl B TPaHCMOPTHYK Komnawuio. Ecnu  umetotes
NOBPEXAEHUS!, PEAYKTOP HEMb3s UCMONb30BaTh.

[poBepnTb NpuMBOAHOM MeXaHu3Mm. Paspelwlaetcda ycTaHOBUTb MNPUBOOHOW MeXaHu3M, €ecriM He Obinn
OGHapy)KeHbl NPOTEYKN U NoBpeXOeHUA, KOTOpble MOrn ObITb Bbl3BaHbI nepeso3kon. B yactHocTn Heobxoanmo
npoBepUTb, HE NoBpeXaeHbl M YNJNOTHUTENbHbIE KOJ1bLia BanoB U 3armnyLuku.

YGpaTb NpOoNMBLLUYHOCA U BbICTYNMUBLLYIO CMa3Ky, YTOObI UCKIIOUYNTL BEpPOATHOCTb NaaeHnd nepcoHana.

Mepen TpaHCNOPTUMPOBKOW Ha BCE OTKPbITbIe MOBEPXHOCTM M Banbl NpuBoga Obl0 HAHECEHO Macro
(cMaso4yHoe BeLLecTBO), 3aluLLatoLLee oT KOppo3uu.

Moatomy nepen yCTaHOBKOM HeobXxoaMMO yAanuTb Macro WM CMaso4vHOE BELLECTBO (3aluTy OT
KOppPO3un), a TakkKe OYUCTUTb Barbl U (oriaHLEBble MOBEPXHOCTU OT 3arpsi3HEHWIA.

Ecnn HenpaBunbHoe HampaBneHuWe BpalleHUs MOXEeT TMPUBECTU K MOBPeXOeHUAM  Unu
BO3HWKHOBEHMIO OMacHbIX CUTyaLMii, HeOGXOAMMO NyTemM NPoBHOro 3anycka onpeaenuTb NpaBuSibHOE
HanpaBJieHve BpallieHWsi BbIXOAHOTO Bana.

B pepyktopax co BCTpOeHHOW BrOKMPOBKOM 3aAHEro xo4a Ha NOBEPXHOCTU YCTPOWUCTBA HaHECEHbI
CTpenku, ykasbiBalliMe BXOOHOE W BbIxogHOe HarnpaeneHve. OcTpue CTpernku ykasbiBaeT Ha
HanpaBrneHwe BpalleHust peayktopa. [Mpu BKMOYEHMU [OBUraTenss MU ero CUCTEMbI YNpaBreHus
ybeaoutbcs, Hanpumep, NyTeM U3MEPEHUsi MarHUTHOMO MONS B TOM, YTO PeayKTOp MOXET BpallaTbCcs
TONbKO B HampaBfeHWM, COOTBETCTBYHOLIEMY HanpaBneHW asuratens (4OMNOSHUTENbHas
nHdopmaumsa npmeegeHa B katanore G1000 n gokymente WN 0-000 40)

BHUMAHUE MoBpexaeHue peaykTopa

B peayktopax ¢ 6GnokvMpoBKOW 3agHEro xoaa BKIOYEHWE MPUBOLHOMO ABuraTenst B o6paTHOM HanpaBreHun
BpaLLEHUs, T.e. B HEMPaBUIIbHOM HanpaBReHUM, MOXET NPUBECTU K MOBPEXAEHNIO peayKTopa.

CnepguTb 3a HanpasreHueM BpalleHus peaykTopa.

BHUMAHUE MoBpexaeHue peaykTopa

BoamoxHo nospexaeHne penykropa Bcrencresne BO34EeNCTBUS arpeccuBHbIX UK Bbl3blBAlOWNX KOPPO3UKO
BeLlleCTB.

Heobxoamumo ybeanTtbes, 4to B6MM3N MecTa YCTaHOBKU OTCYTCTBYIOT arpeCCUBHbIE, KOPPOAUPYIOLLME BELLECTBa,
pasbegawowme MeTans, CMmasky W 3nactoMepbl, U WCKMIOYUTb BO3MOXHOCTb WX MOSIBMEHWS BO Bpems
akcnnyatauun. B HekoTopbix cnyyasx TpebyeTca npumeHeHre cneumanbHbiX Mep, NO3TOMY MPU BO3HMKHOBEHNMW
BONpocoB npocum obpataTeest B komnaHuio «Getriebebau NORD».

KomneHcauunoHHble MacnsaHble 6avku (BapuaHt OA) ycTaHaBnMBatoTCA B COOTBETCTBMM C 3aBOACKUM
ctaHgaptom WN 0-530 04. [lna penykTopoB ¢ npobkon ans Bbinycka Bo3gyxa M10x1 Heobxoanmo
Takke BbINONHATL TpeboBaHusa ctaHgapta WN 0-521 35.

PacwunputenbHble MmacrnisiHble 6a4kn (BapmaHT OT) ycTaHaBNMBAOTCSl B COOTBETCTBMM C MpuUriaraemMon
3aBopckon Hopmor WN 0-521 30.
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3.5 YcraHoBKa pegyktopa

- NPERYNPEXOEHUWE OnacHocTb oXxora

Penyktopbl, a Takke peayKTOpHble ABUraTeniM MOryT CUITbHO HarpeBaTbCs BO BpeMs paGOTbI N OCTarTCA
ropss4YMMmn HEKOTOPOE BPEMS MOCIE BbIKIOYEeHNS. BHMaHme.

McknounTb 4OCTYN K OTKPbITHIM FOPSYMM MNOBEPXHOCTAM peayKkTopa.

- NPERYNPEXOEHUWE OnacHocCTb TpaBMm

[Mpn ucnonb3oBaHMn byHOAaMeEHTa U KpenneHna peaykropa C HEeNnoaXOAAWMMU XapaKTepUCTUKaMU BO3MOXKHO
oTcoeanHeHune, nageHne Unn HeKOHTponmpyemoe BpalleHne peaykropa

Xapaktepuctukn dyHgaMeHTa 1 KpenneHust pedyktopa OOMmKHbI OblTb paccunTaHbl C y4eTOM Beca M KpyTsLwero
MOMeHTa. [Ans KpenneHns pedykropa Ucnonb3oBaTb BCe MMetoLimecs 6onTbl.

BHUMAHUE MoBpexaeHue peaykTopa

I'Iospem,qume peaykTtopa scrneacrteune M306bITOYHOrO Harpesa.

I'Ipvl pasmMmeLlleHnn 060pyD,OBaHMF| y4nTbiBaTb, YTO oxnaxgarowmmn BO34YyX U3 BEHTUNATOpPa AOBUratena AOJDKeH
6eCI'IpeI'I$|TCTBeHHO nonagaTtb Ha peaykrop.

BHUMAHUE MoBpexaeHue peaykTopa

HenpaBunbHasi ycTaHoBKa pefykTopa MOXEeT TMNPUBECTM K BO3HWKHOBEHMIO Ae(OPMUPYIOLUMX YCUIUA 1
npexaeBpeMeHHOMY U3HOCY 0GopyAoBaHUS.

Pegyktop HYXHO TOYHO BBIPOBHSITb OTHOCUTENBHO Bana MaluuHbl, Tak Kak 3To no3BonuT u3bexatb
BO3HVMKHOBEHWS JOMONHUTENBHON AeOPMUPYIOLLEN HArPy3KU Ha PeayKTop.

B kayecTBe ocHOBaHWsi UCMOMb30BaTh PyHAAMEHT MK donaHew, XOpoLWo MNorfowatoLwmun Bubpaumm,
YCTONYMBBIN K KPYTALUMM YCUNUAM, C POBHOW NOBEPXHOCTLI0. MOHTaXHble NNOCKOCTU Ha pyHOaMeHTe
unu dnaHue AomkHbl yaosneTBopaTb TpebosaHuam ctaHgapta DIN ISO 2768-2, knacc gonycka K.
Heobxoaumo OCHOBaTeNbHO OYUCTUTL MOBEPXHOCTM Pe3bbOBbIX COEAMHEHWMI peaykTopa MU
dyHOamMeHTa unu dnaHua oT BO3MOXHbIX 3arpsi3HEHWIA.

q)YHD,aMeHT OOJDKEeH WMeTb [OO0CTaTOYHYH HecCyLllyro CnocobHOCTb MU yCTOW—IMBOCTb, npun ero
M3roToBreHMM Heobxoanumo y4nuTtbiBaTtb BCE€ CUIbl, BO3ﬂ,eIZCTByl0LLI,I/Ie Ha penykrTop. B cnuwkom
MArKOmM beHﬂ,aMeHTe BO3MOXHO nosABJieHne pagnalibHblX U OCeBbIX HArpy3okK, KOTopble HeBO3MOXHO
N3MEPUTb, €CINN PENYKTOP BbIKITHOYEH.

I'Ip|/| KpenneHnn peaykropa Ha 6eToHHOM (byHLI,aMeHTe npn NOMOLLKN aHKEPHbIX 6onTtoB uUnn 6ETOHHbIX
nogyLiek Heob6xo04MMO npeaycMmoTpeTb B d)yH,u,ameHTe cooTBeTCTBYHOLLNE yFJ'Iy6J'IeHI/IFI. BprOBHFlTb n
3annTb B 6ETOHHOM OCHOBaHMM HaTSHKHbIE canaskul.
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[ Wndopmauus MpaBunbHOe NonoxeHue Bana

[NonoxeHne ocen Banoe CyLeCTBEHHO BNUAET Ha CPOK Cﬂy)K6bI Banos, noALUMHUKOB U MydI)T. HeobGxogumo
cneaMtb 3a TeM, 4ToObl OTKIOHEHME Ocu Bcerga Obino HyneBbIM. [1ns 9TOro BbINOSMHATL TpeGOBaHVIH K
akcnnyataunm myagT, NpuBeAeHHbIE B CcneunarnbHbIX PyKOBOACTBAX MO 3KCNsyaTaumu.

,D,OI'IyCTI/IMbIe OTKITOHEHUA NOJNIOXXEeHNA KOHLIOB BaJiOB U OTKIIOHEHUA BENMMYMH B MeCTe KpenreHud
(*)J'IaHLI,eB npuBeaeHbl B cneu,mchKau,mm.

BHUMAHUE MoBpexaeHue peaykTopa

[NoBpexaeHwe NOALIMNHUKOB W geTanemn ¢ 3Y6"IaTbIM npocunem B pesynbTaTte NpoTEKaHNs TOKa.

He nonyckaeTca npoBefeHWe CBapo4HbIXx paGoT Ha penykTope. 3anpelyaeTcs WCMoSib3oBaTb pedykTop AJis
COeMHEHVsI C 3eMrielt NpU NPOBEAEHUN CBapOYHbIX paboT.

O6s3aTenbHO 3a3eMNUTL KOpnyc peaykTopa. B MoTop-peaykTopax 3aseMrieHne ycTaHaBnvBaeTcst
yepes CoeMHeHVe C ABuraTenem.

PasmecTuTb peaykTop B COOTBETCTBUU C €ro KOHCTPYKTUBHLIM MCMOJIHEHMEM (CM. rmasy 6.1
«KOHCTpYKTMBHBIE MCNOMHEHUS U TexobcnyxkuBaHuey). Mcnonb3oBaTb Bce fanbl peayktopa Ha
COOTBETCTBYIOLLEN CTOPOHE wnNn Bce naHueBble pe3bboBble coeauHeHus. [Ons  KpenneHus
ncnonb3oBaTb 6ONTbI kavyecTBa He HWXe 8.8. 3aTaHyTb 6onTbl ¢ TpebyeMbiM ycunmnem (cm. rnasy 6.4
«MomeHTbI 3aTsKkM pe3b0oBbIX coeauHeHun»). [pu ycTaHOBKE pegykTopa Ha nany u cnaHel
y6e/:|,v|Tbcs| B OTCYTCTBUN MeXaHN4eCKUX HaI'IpFI)KeHI/II7I B MeCTax KpenJieHus.

O6ecneunTb goctyn K npobkam OTBEpPCTUI ONA KOHTPONS YPOBHS Macna, npobkam MacrnoCnmBHbIX
OTBEPCTUM 1 BO3AYLUHBIM KNanaHam.
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3.6 MoHTax BTYNOK Ha Banbl pegykropa

BHUMAHUE MoBpexaeHue peaykTopa

MN36bITOYHbIE OCEBbLIE YCUNUA MOTYT NOBPEANUTL PEAYKTOP.

He gonyckatb nepenadvyM oCeBOro ycunma Ha penyktop npu yCTaHOBKE BTYIOK B 4vacTtHocTw, 3anpewjaeTcs
HaaeBaTb BTYJIKM C NOMOLLbHO MOJIOTKa.

MoHTaX NPUBOAHBLIX U BbIXOOHBIX 3MIEMEHTOB, HanpuMep, BTYNOK MydT M 3Be3004eEK, Ha BXOAHOMN U
BbIXOOHOW Banbl pedykTopa MNPOBOAMTL C  MCMONb30BaHWMEM MNOAXOAALMX MWHCTPYMEHTOB, He
cnocobHbIX NepeaaTtb peayKTopy onacHble OCEBbLIE YCUIUS.

(il WHdopmaums MoHTax

Mcnonbs3oBaTtk ANS HamnpeccoBkM BTYNOK pe3bby BanoB C TOpLEBOW CTOPOHbL. MOHTax ynpoliaeTtcs, ecnu
npefBapuTensHO cMasaTtb BTYIKY Unm HarpeTb ee npumepHo o 100 °C.

N

I

|
|
[8ERE]

Puc. 6: Mpumep HanpeccoBKu

A OMNACHO Tskenble TPaBMbl

BxoaHble 1 BbIXO4HbIE 3IEMEHTHI, Bpallatouineca ¢ BbICOKOM CKOPOCTbIO, MOT'yT HaHEeCTU TpaBMbl.

MoaToMy HeoGXxoOAMMO NpegycMOTPETb 3aLUMTY, WCKMIOYAIOLLYI0 BO3MOXHOCTb MPUKOCHOBEHUSI K TakKum
anemMeHTam (Hanpumep, pEMeHHbIM U LenHbIM Nepefadam, MydTam u T.4.).

BbixogHble 3neMeHTbl He AOJKHbI NepepaBaTb peaykTopy GokoBoe ycunue Fr M oceBoe
ycunue F,, 3HaueHUs1 KOTOPbLIX NPeBbIWalT AoNyCTUMbIe. B yacTHOCTU, HeobXoaMMO cneauTb 3a
NpaBUNbHLIM HATSHKEHUEM PeMHeN 1 Lienei.

Wckniountb  JOMONHWUTENBHBIE HAarpysku, BO3HMKalOWMe B pesynbTate HecbanaHCUpOBaHHOCTU
BTYIOK.

MonepeyHoe ycunve OOSMKHO NepefaBaThbCs Kak MOXHO Brivke K pegyKTopy.
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3.7 MoHTax HacagHoro pegykropa

BHUMAHUE MoBpexaeHue peaykTopa

Henpaanbem MOHTaX MOXeT NPMUBECTU K NOBPEeXOEeHNO NoALLINNHUKOB, 3y6anb|x Konec, Banos 1 kopnyca.

+ CobniofaTtb ykasaHUs PyKOBOACTBA MO MOHTaXYy.

* MoHTax HacagHoro peflyktopa Ha Ban NpoBOAMUTH C UCMONb30BaHWEM MOAXOASLUMX UHCTPYMEHTOB, HE
nepeaarLLmx pefyKTopy OnacHbIX OCEBbIX yCUNUIA. B yacTHOCTM 3anpelLaeTcs HacaxuBaTb PEAYKTOP C
MOMOLLIbIO MOOTKa.

MoHTax 1 nocnegyWwun 4eMOHTaX YNpoLLalTCs, €CNn Nepe MOHTaXXOM HaHeCTV Ha Ban v BTYMKY
cmasky (Hanpumep, NORD Anti-Corrosion, aptukyn 089 00099) ¢ aHTUKOPPO3UOHHLIM AENCTBUEM.
[Mocne 3aBeplUeHUA MOHTaxa BO3MOXHO BbICTyMaHWe U CTekaHue nuiiHen cmasku. [locne obkaTku
YepBAYHOro npueoAa (cnycta 24 yaca) TwaTenbHO OYUCTUTL Takume MecTa Ha BbIXoOHOM Bany. B
[aHHOM criyyae BbICTYMaHWe CMasku He SIBMSIETCS NPU3HAKOM NPOTEYKMN.

T ‘ N
Puc. 7: HaHecTn cma3sKky Ha Basn U BTYIKY
(i WHdopmaums Y3en kpenneHus

C nomoLLblo KpenexHoro yana (BapuaHT B) MOXHO ycTaHaBnueBaTb pegyKTop Kak Ha Banax ¢ ynopom, Tak n Ha
Banax 6e3 ynopa. 3ataHyTb 60NT KPENeXHOro y3na ¢ COOTBETCTBYIOLLMM KPYTALUMM MOMEHTOM (cM. rnasy 6.4
«MoMeHTbI 3aTsXKKN pe3b00BbIX COEAUHEHUIAY).
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@O

MosicHeHus:

Y3en kpenneHus

MpenoxpannTenbHoe KosbLo

YcTaHoBKa — pe3b00BO CTEPXKEHD
YcraHoBKka — pe3bboBas ranka
MpenoxpaHUTenbHbI BUHT
3aLUMTHBIR KOXYX

HemoHTax — pe3bb0BOI CTEpXXEHD
[eMoHTUpyeMbIn anemMeHT

© 0 N O g b~ ODN =

HemoHTax — pe3bboBas rarika

Puc. 9: KpenneHue

\_

Puc. 10: JemoHTax

lMpn MOHTaXe HacagHOro peaykropa ¢ peakTMBHOWM OMopon He JonyckaTb nepekawmBaHums onopbl. C
3TOW LiENb MOXHO MCMNOMb30BaTh 3MacTUYHbIN ynop (onumst DG).
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3.8 PeakTtuBHas onopa

YcTaHoBKa npon3BOoNUTCA CO CTOPOHbI pa6oqe|7| MallWHbI, TaK KakK B 3TOM Cllydae Ha Baljl MallWUHbI
nepegaeTcsa MWHUMAarnbHbIA M3rndatoLWmnin MOMEHT. ,D,OI'IYCKaeTCFl npunoXxeHne pactdarmBaroLinx mnu
CXUMaLWKNX Harpy3okK, a Takkke BO3MOXXHa YCTaHOBKa CBepXy Ui CHU3Yy.

Heob6xogumo nsberatb nepekallnMBaHUs peakTUBHOW ONOpbl BO BPEMS YCTAaHOBKM MMM SKCnnyaTauum
YCTPOICTBA, TaK Kak 3TO NPMBOAUT K COKpALLEHWIO CpoKa CNyObl MOALIMMNHMKOB BbIXOAHOIO Bana.
PeakTMBHaa onopa He npegHasHadeHa AN BO3OEUCTBUA MOMEPEYHBLIX CUM, MO3TOMY €€ MOXHO
MCMonb3oBaTb TOMBbKO Ha YCTAaHOBKaX, CHabXeHHbIX ajanTepamu Opurateneir unu mydramu, He
nepenaoLLmx nonepeyHbIe CUnbI.

B UMNNHOPUYECKNX penykTopax C aganTtepoM AOBuratend peakTuBHaad onopa yCTaHaBliMBaeTCA
HanpoTuB agantepa gBUraTtend.

1"
o

——

MosicHeHus:

["onoBka co wrndpTamm
Pe3bb0Bble WNunbku
LLlapHupHas ronoska

A WON -~

BunkoobpasHas pevika co wtndtamm

Puc. 11: JonycTumbie BapMaHTbl yCTaHOBKM peakTUBHON onopbl (BapuaHT D 1 ED)

OnuHy peakTuBHO onopbl (BapnaHT D) MOXXHO OTperynupoBaTh B HEKOTOPbLIX Npeaenax.

PenykTop BblpaBHMBAETCS MO FOPU3OHTaNM C MOMOLLbIO Pe3bOOBLIX LUMWMEK U Faek Onopbl U 3aTem
dovKCHpyeTCsi C MOMOLLIbIO KOHTPraex.

Pe3bboBble COEAMHEHUSI PEaKTUBHOM OMopbl 3aTsHYTb C TPeEOYeMbIM MOMEHTOM 3aTsKKM (CM.
rnaBy 6.4 «MOMEHTbI 3aTsXKKM pe3bbOBbIX COEANHEHUI») N 3addUKCUPOBATL C NMOMOLLLIO pe3bboBOro
knesa (Hanpumep Loctite 242, Loxeal 54-03 n 1.4.).

B BapmaHTe ED peakTMBHas ornopa UMeeT 3f1acTUYHbIN 3fIEMEHT, KOTOPbIA HemMb3s OTperynMpoBaTbh
no AnviHe.
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3.9 YctaHoBKa ycagou4HbIX Wanod

OCTOPOXHO OnacHoOCTb 3alieMneHus.

OnacHoCTb 3alleMreHns Yacten Tena npwu YCTaHOBKE N CHATUWN yCaao4yHON Lanbsbl.

CnepnyeT cob6noaaTb MHCTPYKLMK, YKasaHHbIe B PYKOBOACTBE MO SKCMyaTauuy ycagouHoi wanobi!

3.10 MoHTax Topmo3a

NPEAYNPEXOEHUE OnacHocTb TpaBM

Ecnu Topmo3a He oTperynupoBaHbl U (pyHKLMOHMPOBaHME TOpPMO3a He MPOBEPEeHO Haafexalym obpasom,
pabota c o6opygoBaHMEM MOXET NPMBECTM K TpaBMaM U MatepuarnbHoMy yLiepby.

OTperynupoBaTb TOPMO3HOW MeXaHWU3M, crefys ykasaHusiM B NpuiiaraeMoM pyKkoBoACTBE. TOPMO3HON MexaHU3M
MOCTaBISIETCS B 3aKPbITOM MOMOXEHUM.

3.11 MoHTax Kpbiwek

- MPEAYNPEXOEHWE OnacHocCTb Nony4YeHUs TpaBM

YcapouHble Warbbl 1 Bpallatowmecs He3akpeneHHbIe KOHLbI BarnoB MOTYT NPUYUHUTL TPaBMbI.

*  YT0ObI MCKMIOYUTL BO3MOXHOCTb KacaHUsl, yCTaHOBUTb 3aLLMUTHBIN KOXYX (BapuaHT H).

« Ecnu HeBO3MOXHO YCTaHOBUTL 3(EKTUBHOE 3aLLMUTHOE OCHALLEeHMe C TpeGyeMblM KNacCcoM 3aLumThbl,
Heo6Xo4MMO UCMOoNb30BaTb CreumanbHoe AoNoHUTENBHOE 060pyaOBaHMeE.

Ncnonb3oBaTb Bce kpenexHble 60MTbl. 3aTaHYTb GONThI C COOTBETCTBYIOLMM KPYTALMUM MOMEHTOM
(cm. rmaBy 6.4 «MOMEHTbI 3aTSXKKMN PE3bOOBLIX COEAMHEHUNY).
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3.12 MoHTax ctaHgapTHOro asurartens

B cnyyae ucnonb3oBaHusa IEC-/NEMA-agantepa obwuin Bec aBuratensd He [OMXeH MpesblllaTb
MakcuMarnbHO AonyCcTUMbIN. HdopMauma 0 MakcumansHO JONYCTMMOM Bece npuBeaeHa B Tabnuvue
HUxe:

MakcumanbHO AOHYCTMMI:IVI BeC ABurartens
Tvnopasmep 63 71 80 90 100 112 132
nsuratens |IEC
Tunopasmep 56C 143T 145T 182T 184T 210T
nsuratens NEMA
Makc. Bec 25 30 40 50 60 80 100
asuratensa
Tunopasvep 160 180 200 225 250 280 315
nsuratens |IEC
Tunopasmep
neuratens NEMA 250T 280T 324T 326T 365T
Matc. sec 200 250 350 500 700 1000 1500
asurartena
Transnorm 315 355 400 450
Makc. Bec 1500 2200 3200 4400
asuratensa

Tabn. 4: Bec aBuraTtens

NPEAYNPEXOEHUE OnacHocCTb Nony4YeHUs TpaBM

Bo BpeMsi MOHTaxa U TeXHUYECKOro 0GCMNYXUBaHMS MydDTbI BO3MOXHO MOSyYeHne TsKerblX TpaBM 13-3a BbICTPO
BpaLLaloLLUXca YacTel.

« [loaToMy HeO6X0AMMO MPeanpPUHATL Mepbl, UCKIToYaloLWMe BO3MOXHOCTb HenpeaBuaeHHOro BKMOYEHMS
npueoaa.
« Cobntogatb TpeGoBaHuUsl, ykasaHHbIE B PYKOBOACTBE MO IKCMyaTaumn U MOHTaxXy, npuriaraemMmom K MydrTe.

Penyktopel ¢ apantepom |EC paspelsaetcs akcnnyatupoBatb C camooxnaxgatoLwmmmncs
npuratenamu, otsevatowmmm 1IC411 (TEFC), nnn ¢ geuratensimm IC416 (TEBC) ¢ BHELUHER CUCTEMON
oxnaxgeHunda, oteedvaowmmm EN60034-6, npu ycnoBun, 4YTO HamnpasfeHWe BO34YLWHOMo MnoToka
oTBe4YaeT HanpasrneHuio pegyktopa. Ecnn gBuratenu npegnonaraetcs aKkcnnyatMpoBaTb 6e3
BeHTMnsiTopa IC410 (TENV), Heobxoanmo NpokoHcynbTMpoBaThes co crneumanuctom NORD.
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Mopsgok MOHTaxa npuM  NOAKMYeHUM cTaHaapTHoro pAsuratens ¢ IEC-agantepom
(BapmaHnT IEC) / NEMA-agantepom

1. OunctuTb Ban gsuratens u dnaHueBble MOBEPXHOCTU ABUraTensd u agantepa v NpoBepuTb X Ha
Hanuuve  MNOBPEXAEHUN. KpenexHble  pasmepbl W OOMyCKA  [OOIKHbI  OTBeYaTb
DIN EN 50347 / NEMA MG1 YacTb 4.

2. HageTb Ha Ban ABuratensi COeAVHUTENbHYI BTYMKY Takum oOpas3om, 4ToObl mpuamaTtuyeckas
LUMOHKa ABuraTens npy HacaxmnsaHun 3acukcmpoBanacs B nasy coeMHUTENbHOW BTYIKU.

3. HageTtb BTynky mydTbl Ha Ban ABuratenss B COOTBETCTBUMM C TpeboBaHWsIMU NpPOM3BOAUTENS
aeuratens. KoHey Bana agsuraTtens BbIPOBHATb OTHOCUTENbHO MydThl (CM. Puc. 12).

4. 3adumkcmpoBaTb NonymydTy LWNUITLKOW. [epen 3aBMHYMBAHMEM HAHECTU Ha LUNWUIbKY pe3b0oBON
knewn, Hanpumep, Loctite 242 nnn Loxeal 54-03, 3aTeM 3aTAHYTb LWIMNUILKY C COOTBETCTBYHOLLUM
KPYTSALLMM MOMEHTOM (CM. rnaBy 6.4 «MoMeHTbI 3aTskKn pe3bbOoBbIX COEQUHEHUNY).

5. Ecnu pegykTop aKkcnnyaTupyeTcsi Mo4 OTKPbITbIM HEOGOM UNnm BO BriaXHOW cpefe, pekoMeHgyeTcd
obpaboTtaTte repmeTnkom prnaHueBble NMOBEPXHOCTUM ABuratens v agantepa. [na aToro nepeg
MOHTaXOM [ABuUratensi NonHOCTbIO MNOKPbITb driaHueBble NOBEPXHOCTU repMeTUKOM, Harnpumep,
Loctite 574 unu Loxeal 58-14.

6. YcTaHOBMTb JBuUratenb Ha ajanTtep; YCTAHOBWUTbL MpunaraemMbin  3ybuyaTbli  BeHey wunm
npunaraemyto 3ydyartyto runb3y

7. 3aTaHyTb BUHTLI ajanTtepa C COOTBETCTBYIOLLMM KPYTALWLMM MOMeHTOM(CM. rnaBy 6.4 «MomeHTbl
3aTSXKKN pe3bb0BbIX COEANHEHNINY).

Puc. 12: YctaHoBKa My Tbl Ha Ban aABuratens
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3.13 MoHTax 3MeeBMKa CUCTEMbI OXNaXaeHus

YacTu, Haxoasuuecs nog gaBrneHnemMm, MOryT CTaTb UICTOYHUKOM TpaBM.

NMiobble paboTbl Ha peaykTope paspeLlaeTcsl BbINOMHATL TONbKO MPW OTCYTCTBUM [ABMEHWUS B CUCTEMe
OXINaKLEHNS.

Ons BnyCka M BblMyCKa oxnaxaawuwero areHta B KpbIlWKe npenycMoTpeHbl OTBEPCTUA C pe3b60|7|
G1/2,k KOTOpPbIM noacoeanHATCA pr6OI'IpOBO,EI,bI Unn wnaHrun.

MepeA MOHTaXOM CHSATb 3arfylKU CO LWITYLEPOB M MPOMbITb 3MEEeBMUK, YTOObl UCKIIOYUTL
nonagaHue TMOCTOPOHHMX BeLWEeCTB B CUCTeMy oxnaxaeHus. [lpucoeanHuTb WTyLepbl K
nokanbHOM cucTeme oxnaxaeHusi. HanpaBneHve MoToka OXNaXkOalolero BellecTBa Npu 3TOM He
MMeEeT 3Ha4YeHus.

BHUMAHUE MNoBpexaeHne ob6opynoBaHus

LLTyuepbl NpM MOHTaXe Herb3A NepeTAruBaTh, MHaYe MOXHO NOBPEAUTb 3MEEBUK.
Heobx0aMMo UCKMIOYNTL BO3AENCTBUE BHELLHUX CUM Ha 3MEEBUK.

Ecnu oxnaxgatowmii WwnaHr umeeT [03aTop, YONMHUTL COOTBETCTBYHLLEe coeauHeHune. B aTom
cnyyae nogavya oxnaxnalowleihn BoAbl AOIMKHA Mpou3BOAUTbCA 4Yepes pnAosatop. Heobxoaumo
cobnofaTh ykasaHusl pyKoBOACTBa, NpuaraeMoro K 03aTopy.

1  3meeBuk

Puc. 13: Kpblwka oxnaxneHus ¢ yCTaHOBMNEHHbIM 3MEeeBUKOM
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3.14 YcTaHOBKa BHeLLHEro MacnsiHoro/Bo3ayLwHoro pagmaropa (oxnagurens)

BHUMAHUE BHelwHun oxnagutenb

» [pwn ycTaHoBKe cobnioaate TpeboBaHus, ykasaHHbIe B JOKYMEHTaLun NponsBoauTens.
*  [lpy HanM4mMmn cnucTemsl LMPKYNALUMOHHOW cMmasku (LC) ncnonb3oBaTtb CXeMy NOAKIMIOYEHUS, Npeanaraemyo
NORD.

MogknounTe oxnaguTenb, Kak n3obpaxeHo Ha pucyHke. Mo cornmacoBaHuto ¢ NORD B03MOXHO
MCMNoMb30BaHNe APYron CXembl NOAKMHYEHUS.

MosicHeHus:

BnyckHol natpybok pegykTtopa

BnyckHol natpy6ok Hacoca /
oxnagutens

HanopHbin naTpy6ok oxnagurtensi
HanopHbin natpybok pegykTopa

KoHTponb Temnepatypbl
(mononHutensHoe ob6opyaoBaHue)

MaTpy6ok oxnaxaatowlen soapl

CAS LAl

Puc. 15: T'mgpocxemMa npombILWNIeHHOro pegyktopa ¢ oxnagutensimu CS1 n CS2

3.15 HaHeceHMe OONONHNUTENILHOrO JIaKOBOIro NMOKPbITUA

BHUMAHUE MNoBpexaeHne o6opyaoBaHus

Kpacsilime BellecTBa MOryT cTaTb NPUYMHON MOBPEXOEHUs HEKOTOpbIX feTanei, a nonafjaHue Kpacky Ha
Tabnuuku ¢ MHopmMaLmein MoOXeT caenaTb UX HeYMTaeMbiMU, NO3TOMY NPU OKpacke NOBEPXHOCTEN peaykTopa
cneguTb 3a TeM, 4ToObl Kpacka, Nak U pacTBOPUTENU He Monafjanu Ha YNIoTHUTENbHbIE KOMbla Bana,
pe3vHoBble AeTanu, BO3AYLIHblE KhanaHbl, LWNaHMW, AeTanu CUenrneHus OABWraTensl, a Takke Ha 3aBOACKYH
TabrMyKy 1N HaKNemnku.

Mpu HaHeceHMM naka HeobXoAMMO Yy4uTbIBaTb, 4TO B ycTpoilcTBax kateropum [12G rpynnel [IC
TOMLWWMHa naka He AofmkHa npesbiwaTth 0,2 Mm.
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4 BsBopa B 3kcnnyatauuio

4.1 TpoBepka ypoBHSs1 Macna

BHUMAHUE MoBpexaeHue peaykTopa

Mepen npoBeneHuem paboT Nno BBOAY B 3KCMnyaTaLuio NpoBEpPUTb ypoBeHb Macna (cM. masy 5.2 «PaboTsl no
OCMOTPY U TEXOGCMYKMBaHMIO» )

4.2 Cuctema OXNaXAeHUA CMa3Ku C BHYTPEeHHEM CUCTEeMOW BOASAHOro
oxnaxaeHus

BHUMAHUE MoBpexaeHue peagykTopa

I'Iospe>|<,qume peaykTopa scrneacrteune M306bITOYHOrO Harpesa.

Sal'lyCK npmBoOHONO MexaHu3Ma B J3KcnnyaTauuko paspellaeTcda TOJIbKO nocne noakniyeHna pr6KI/I
oxnaxaeHuna K cucteme oxnaxgeHusa n 3anycka CUCTeMbl oXnaxaeHua.

OxnaxpgatoLlee BeleCTBO JOMMKHO NMETb TENNOEMKOCTb, 6nnskyto K Tennoemkoctu soasl (npu 20 °C
c=4,18 k[Ix). B kayectBe TennoHocuTens pekoOMeHAYeTCA WUCMONb30BaTb TEXHWYECKYID BOAY, He
cofepxallyo ny3blpbKOB M B3BECEN, C XeCTKoCTblo B npegenax ot 1° dH go 15° dH (no Hemeukown
LIKarne >ecTkocTu) n 3HadeHnem pH ot pH 7,4 go pH 9,5. He pobaBnsate B oxnaxparoly Bogy
arpeccuBHble BellecTsa!

[laBneHne oxnaxpgalrlen BoAbl HE OOIMKHO MpeBbiwaTth 8 6ap. [Ansa apdeKkTUBHOrO oxnaxxaeHus
CKOPOCTb NOTOKa oxnaxaarolien XUAKOCTU B KOHTYpe oXxnaxaeHus AomkHa coctaenaTe 10 n/MuH,
a HavanbHas TeMnepaTtypa OxnaxaaroLen XUOKOCTU He JomkHa npesbiwaTtb 40° C (pekomeHgyemas
TemnepaTypa 10 °C).

PeKOMeH,EI,yeTCﬂ Takke YCTaHOBUTb Ha BMYyCKe oxNnaxaarwLlen XuokocTn pe/:l,yKLl,VIOHHbII;I KrnanaH,
4YTOObI HE AonycTnuTb NoBpeXxaeHus o6opynosaH|/|ﬂ BcrnencTeme CriMLLKOM BbICOKOIo aaBrneHuna.

Mpy onacHOCTU 3amep3aHns XUOKOCTU HeobxoOaMMO crneduTb 3a CBOEBpeMeHHbIM gobaBreHuMeM B
XMOKOCTb aHTUdpM3a.

Ons obecneyeHusi Tpebyembix BENUYMH TeMNepaTypbl oXslaxaaroLen XXUAKOCTU U CKOPOCTHU
noToka noTpebuTenb LOMKEH YCTaHOBUTL COOTBETCTBYIOLLLEE KOHTPONbHOE 060pyL0oBaHMeE.

(il Wudbopmauus PerynsiTop pacxoga Tenna

Ecnu B oxnaxpgalmolleM KOHTYpe MMeeTCsl perynsitop pacxoga Tenna, KOMUMYEeCTBO OXNaxaalolen BoAbl
perynupyeTcs B COOTBETCTBUU C haKTUHECKMN TpeboBaHNAMU.
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4.3 OxnaxpgeHue CMa3KM MNOCPeACTBOM BHELHero MacrnsaHoro/BogsHoro
oxnaguTtens

BHUMAHUE PykoBoacTBO nonb3oBartens

CnenyeT cobnogatb MHCTPYKLMW, YKa3aHHble B PYKOBOACTBE NO 3KchyaTauumn oxnagmtens!

MacnsHbI / BOOSHOW OxJlaguTenb COCTOUT, Kak NpaBuiio, M3 MOTOPHOro Hacoca, hunbTpa u
TennoobmMeHHuka. Kpome Toro, BO3MOXHO Hanu4ve pene AaBneHus, perynupyoLlero paboTy Hacoca
1 MpoLecc CMasku.

BHUMAHUE MoBpexaeHue peagykTopa

ﬂospem,qume peaykTopa scrneacrteune N30bITOYHOrO Harpesa.

Sal'lyCK npmBoOHONoO MexaHu3Ma B 3KcnnyaTauuko paspellaeTcda TOJIbKO nocne noakniyeHna pr6KI/I
oxnaxaeHuna K cucteme oxnaxgeHusa n 3anycka CUCTeMbl oXnaxaeHua.

(il Wudbopmauus PerynsiTop pacxoga Tenna

Ecnn B oxnaxpamollem KOHTYpe WMEEeTCsi PEerynatop pacxoaa Temna, KONMMYECTBO OXNaxaawolled BoAbl
perynupyeTcsl B COOTBETCTBUM C (DaKTUYECKUMU TPeGOBAHUSIMU.

PerynvpoBka TemnepaTypbl MOXeET MNPOM3BOAMTBCS C MOMOLLLID TepmocTaTa, YCTaHOBMEHHOro B
MacrsiHoM BaHHe peaykTopa.

4.4 OxnaxpgeHue CMa3KMm BO BHeWHeM MacnsiHOM/BO3ayLWHOM paguatope
(oxnagutene)

BHUMAHUE PykoBoacTBO nonb3oBartens

CnenyeT cobntogatb MHCTPYKLMW, YKa3aHHble B PYKOBOACTBE NO 3KchyaTauumn oxnaantens!

MacnsaHbin / BOAsSSHOM oOXnaguTernb COCTOWUT, Kak NpaBuo, M3 MOTOPHOro Hacoca, unbtpa u
TennoobmeHHuka. Kpome Toro, BO3MOXHO Hanuyune pene AaBrneHus, perynupytollero paboTty Hacoca
M NPOLLECC CMa3Ku.

BHUMAHUE MoBpexaeHue peaykTopa

[NoBpexaeHune peaykTopa BcneacTene n36bITOYHOTO Harpesa.

3aI'IyCK NPUBOOHOINO MexaHu3Ma B J3KcnjyatTauuko paspellaeTtcd TOJIbKO TMocrie MNoAKIMK4YeHunA pr6KVI
oxXnaxaeHua K CuctemMme oxnaxneHud n 3anycka CUCTeMbl OXnaxaeHu4.

ObecneunTb [OCTaTOYHYI0 BO3AYLIHYIO BEHTUAAUMIO. PelueTky 1 onactn BeHTUnsaTopa cogepxartb B YACTOTE.

PerynvpoBka TemnepaTypbl MOXeET MNPOM3BOAMTBCS C MOMOLLLID TepmocTaTa, YCTaHOBMEHHOro B
MacrisiHoM BaHHe peaykTopa.
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4.5 OxnaxaeHuwe peayKTopa NocpeACcTBOM BEHTUNATOpa

A OINACHO Tsaxenble TpaBMbI

BpallatoLimecs nonacTv BEHTUNATOPA MOTYT HAHECTU TsXKesble TPaBMbl.

* YTO6bI UCKMIOYUTL BO3MOXHOCTb KacaHusl, yCTaHOBUTb Ha BEHTUNATOP 3aLLUTHbIN KOXYX.

*  Ecnu HeBO3MOXHO YCTaHOBUTL 3DDEKTUBHOE 3aLLUTHOE OCHaLLEHWe ¢ TpeByeMbIM KIaccoM 3alluThbl,
Heo6xoAMMO MCNOMNb30BaTh crneLMansHoe AoMNoNHUTENLHOE 06opyaoBaHMeE.

» Bce paGoThbl BLINOMHATL B NOAXOAALLMX 3ALUMTHBIX OYKaX: YaCTUYKM Mycopa, BbIGPOLLEHHbIE paGoTatoLwmm
BEHTUNATOPOM, MOTYT CTaTb UCTOYHUKOM TPaBM.

BHUMAHUE MNeperpes

MoBpexaeHue pedykTopa BCneacTsme M3bbITOYHOrO HarpeBsa.

Ob6ecneunTb [OOCTaTO4YHYIO BO3AOYLUHYH BEHTUNALMIO. PEUJETKy 1 nonacTtn BEHTUNATOpPA codepXaTb B YACTOTeE.

BHUMAHUE 3alnTHBIN KOXYX

BoamoxxHo nospexaeHne BEHTUNATOpa BClie4CTBME CONPUKOCHOBEHUA C 3alLUUTHBIX KOXXYXOM.

MpoBepuTb 3aLUTHLBIA KOXYX UM yOeauTbCs B OTCYTCTBUM MNOBPEXAEHWA (KOTOPbIE MOryT BO3HUKHYTb B
pesynbTaTe TPaHCMNOPTUPOBKU WM HEMPaBUMbHOTO MOHTaxa). [leped BBOAOM B 3KCNNyaTauuio YCTpaHUTb Bce
NOBPEXAEHNS.

4.6 [MpoBepka ynnoTHEHUN U3 TaKOHUTa

Mpun HaNMYMM YNNOTHEHUI N3 TAKOHUTA HEOOXOAMMO YOeauTLCS, YTO MeXAy KpblLKaMy NoALMNMHUKOB
UMeeTCsl Wenb U B HeW npucyTcTByeT cmaska. Ecnn Heobxogumo, [oGaBuTb cMasky 4epes
KOHMYeckuit cmasoydHbin Hunnenb M10 x 1 — DIN 71412.

MosicHeHus:

Kpblwka nogwmnHmka 1
LLlenb co cmaskom
KoHnyeckuin cMasoyHbI HANMNENb

A WON -~

Kpbllwka nogwmnHmka 2

Puc. 16: NpoBepka ynnoTHeHUs1 U3 TaKOHUTa
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4.7 Pene paBneHus

Pene gaBneHne — 310 aNeKTPUYECKOE pere, KOTOpoe KOHTPONMpYeT AaBfieHne CMasky B pedyKkropax
C CUCTEMaMM LUMPKYNAUMOHHOW MMM ToyeyHoi cmasku. Ecnu gaeneHve npeBbiliaeT HEKOTOPYHO
YCTaHOBMEHHYIO BeNUUMHY, pene AaeneHus cpabaTbiBaeT M nepedadva 3MeKTPUYEcKoro curHana
npekpatuaeTcs. MpoBepbTe curHan.

BHUMAHUE MoBpexaeHue peaykTopa

[NoBpexaeHune peaykropa B pedynbTaTe HU3KOro AaBreHns cMasbiBaHUS.
* [lepepn 3anyckoM B aKCMyaTauuio NOAKIOYNTE pere AaBreHns Hagnexaiimm O6p330M.
* Pene paBnexue pas3peluaeTca ncnonb3oBaTb TOJIbKO BMeCTe C KOHTpONnMpyrLwmnm yCTpOIZCTBOM.

il WUndopmauus BBoa B akcnnyaTtauuio

[poBepnTb AaTuMK AaBnNeHUs nocre BBoAa B JKCMfyaTauuio Hacoca, Tak Kak JaBrieHne B cucteme nosiBrsieTcs
TOJIbKO MOcCre BKIK4YeHnAa Hacoca.

4.8 Cnucok npoBepoK

Cnucok npoBepokK

OOBLEKT NPOBEpPKU DaTa
NpPOBEPKMU: Paszgen ¢ uHcopmauuen
BeuHYeHa nu npobka Ans Beinycka Bo3gyxa? 3.1
CoOTBETCTBYET KOHCTPYKTUBHOE UCMOSHEHNE (haKTU4EeCKOMY 6.1
MOHTaXXHOMY MONOXEHWIO?
JonycTumbl N BHELLHWE CUNbl, BO3OEWCTBYIOLLME Ha Barbl 3.5
penykTopa (HaTshkeHue uenm)?
MpaBunbHO NX yCTaHOBEHa peakTMBHas onopa? 3.8
YcTaHoBMEHbl N 3alUTHBIE KOXYXU Ha Bpallalwuecs getann? 3.1
MoakntoveH nu oxnagutens? 3.13
4.2
4.4
Ecnu ncnonbe3yoTcsa ynnoTHEHWS N3 TaKOHUTa, UMEETCH NN MeXAy 4.6

KpbIlWKaMu noaLwmnnHKa wenb co CMa3kon?

I'IpaanbHo NN NOAKNIOYEH AaT4YnK AaBnenna? 4.7
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NMPEAYNPEXAEHWUE

OnacHocTb oXxora

Penyktopbl, a Takke peayKTOpHble ABUraTeniM MOryT CUITbHO HarpeBaTbCs BO BpeMs paGOTbI N OCTarTCA
ropss4YMMmn HEKOTOPOE BPEMS MOCIE BbIKIOYEeHNS. BHMaHme.

* PaboTbl N0 MOHTaXxy 1 TeXobCny>X1BaHWIO NPOBOAUTL TOMBKO NOCIe TOro, Kak peAyKTop OCTaHOBUTCS U
ocTbiHeT. MNpuBoa AomkeH ObiTb 06eCTO4EH 1 3alULLEH OT CMYYanHOTO BKIMIOYEHUS.

* HapeTb 3awuTHbIE NepyaTkm.

+ [lpegycmoTpeTb 3almTy AN ropsavnx NoBEPXHOCTEN.

5.1 WHTepBanbl ocMOTpa U TexobcnyXuBaHus

UHTepBanbl ocmoTpa u

TexobcnyxnBaHus Pa6oTbl N0 OCMOTPY M TEX06CNyKMBaHUIO Paspen c
MHd opmaumen
pa3 B nonroga *  BusyanbHbil KOHTPOIb 5.2
» TlpoBepka ypoBHsi Lyma BO Bpems paboTbl
« [lpoBepka ypoBHs macna
+ [o6aButb cMasky / yaanutb U30bITOYHYHO CMa3Ky
+ [lpoBepka macnsHoro dunsTpa
+ [poBepka cTeneHu 3arpsi3HEHNS BEHTUNSITOPOB
+ O6HOBWTbL CMas3Ky YNIOTHEHNS U3 TaKOHUTa
*  OunctuTtb UNM 3ameHnTb NPOBKY ANS BbiNycka BO3Ayxa
(cbpoca gaBneHus1) N Bo3ayLUHbIA MUNLTP
Mpn pabounx + 3ameHa macna (npu Heo6X04UMOCTU MOXHO YBENUYNTb 5.2
TemnepaTtypax meHee WHTepBan B ABa pa3a npu NOMOLLY CUHTETUYECKUNX
80 °C: mMaTepuanos)
yepes kaxable + 3ameHa macnsHoro unbTpa
10000 yacos + 3ameHa V3HOLLIEHHbIX YMNOTHUTENbHbIX KOMneL, Bana
aKcnnyaTaumm
unu pas B 2 roga
kaxxable 20000 yacos » Cwmaska noAwwmnHUKOB peayKTopa 5.2
aKcnnyataumm,
HO He pexe oJHOro pasa B
4 roga
He pexe o4HOro pasa B * KanutanbHbli peMOHT 5.2

10 net
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(i WHbopmauus 3ameHa Macna

padvk 3ameHbl Macna ykasaH Ans CTaHAapTHBIX YCOBWIA SKCNyaTaumm npu pabovmx TemnepaTtypax He bonee
80°C. 3ameHa macrna NpoM3BOAMTCHA Yalle, ecrnv pedykTop 3KCnnyatupyeTcs B HeGnaronpusaTHbIX YCMOBUSX
(paboune TemnepaTtypbl 6onee 80°C, BbicOKas BMaxHOCTb BO3Ayxa, arpeccuMBHasl cpefja 1 peskue nepenagpl
Temneparypsbl).

5.2 PabGoTbl N0 OCMOTPY M TEXOOCNYXUBaHUIO

OnacHoCTb TAXenbIX TpaBM U noBpexaeHns

HenpasunbHoe npoeeaeHnst paboT Mo OCMOTPY U TEXHUYECKOMY OBCMYXMBAHUIO PEAYyKTOpa MOXeT NpuBecTyu K
TSOKENbIM TpaBMaM U NOBPEXAEHNIO 060pYAOBaHMS.

PaboTbl no TexobCnyKuMBaHWIO W PEMOHTY [OOMKHbl  BbIMOMHATLCS  TOMbKO  KBaNMMUMPOBAHHLIMM
cneunanuctamu. Mpu BbINOMHEHWM PaboT MCNonb3oBaTb MOAXOASLIME CPEACTBa WHAWBUAYANbHOW 3aliuUThbl
(cneuwmanbHyto 00yBb, NepyaTku, 3alUTHBIE OYKM U T.4.)

Tsxxenble TpaBMbI

lopsiune 1 GbICTPO BpallaroLimecs Yactu 0GopyaoBaHUS MOTYT NPUYUHUTL CEPbE3HbIe TPaBMbI.

Pa6otbl no MOHTaXy ¢ TeXOGCJ'IY)KMBaHIMO OOJDKHbI NPOBOAUTLCA TOJIBKO Ha OCTaHOBJIEHHOM U OCThbIBLUEM
penykrtope. anBO,D, [OMmKeH ObITb 06ECTOYEH U 3aLUMLLEH OT cnyqathoro BKINOYeHUA.

Taxenble TpaBMbl

Mpu npoBegeHMn paboT HEOOXOAMMO YYUTBIBATb, YTO BbIOPOC YaCTUL, UMK XMOKOCTEW MOXET CTaTb MPUYUHOWN
TpaBMbl.

» Cobnogatb Mepbl NPegoCTOPOXKHOCTY.

* He ncnonb3oBath AN OUYUCTKM CKaATbIA BO34YX U MHEBMATUYECKUE OUYUCTUTENN.

OnacHocTb oxora

OnacHocTb oXxora npy CONPUKOCHOBEHUM C FOPsSI4MM MacrioM.
» Tpuctynatb k paboTam Mo 3anycky 1 0GCIY>XMBaHWIO TOMBKO NOCHE OXIaXAEHWS pEAYKTOPA.
* HapeTb 3awuTHbIE NEpYaTKY.
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BusyanbHbI KOHTPOJb

MpoBepUTb PedykTop Ha repMeTudHOCTb. [poBepUTb Takke PeAyKToOp Ha Hanuyuue BHELUHUX
NMOBPEXAEHUN, TakMX KakK TpewuHbl Ha TpybonpoBogax, natpybkax TpybonpoBoAOB U PE3NHOBbIX
amopTtusaTopax. [1py obHapyxeHun npoTeyek (BblgereHne TPaHCMMCCUOHHOIO Macna, BblgeneHue
BOAbl N3 CUCTEMbI OXITXAEHWS, TPELLMHbI) HEODXOANMO NPOU3BECTM PEMOHT pefykTopa. ObpaTuTech
B 3TOM Crly4ae B OTAes1 CEPBUCHOro obcnyxmanusa komnanum "NORD".

(il WHdopmaums YnnoTtHuUTenbHbIE KONbLia Banos

YNnoTHUTENbHbIE KOfbLa W3roTOBMEHbl M3 abpa3vBHOrO MaTepuana M MMEeKT YNNOTHUTENbHble KPOMKU W3
3NacCTOMEPHbIX MNOMMMEPOB. YNMNOTHUTENbHbIE KPOMKW MOKPbITbI HA 3aBOAE-U3roTOBUTENE  CcreumanbHon
CcMa3skomn. OTO NO3BONSET YMEHbLINTL U3HOC 1 06ecneunTb AnUTENbHbIA CPOK CrYXKObl YMNOTHATENbHBIX KPOMOK.
MoaTomy macnsHas nneHka, obpasyiowascs B 06nact ynnoTHUTENbHbIX KPOMOK, — HOpManbHOe SiBfeHue,
KOTOpoe He sBNsieTcs npusHakoMm yTeudkn. B paspene6.6 "MMpoTeukn"gnpuBoasTcsi nogpobHble yka3aHus no
BbISIBIIEHNIO U YCTPAHEHWIO MPOTEYeK.

MpoBepka ypoBHs Wyma Bo BpeMsi paboThbl

lMosiBneHne B peaykTtope HEOBbIYHOMO LyMa U/MnNn HeobbIYHbLIX BUOPaLMIN MOXET CUrHanNM3npoBaTb O
BO3MOXHbIX HeWcrnpaBHOCTAX. B 39TOM cnyyae HYXHO OCTaHOBUTb [ABuratenb W MNPOBECTU
KannTanbHbIA PEMOHT.

lNMpoBepka ypoBHA Macna

B pasgene 6.1 "KOHCTPYKTMBHbIE WCMOMIHEHMS W TeXOOCNyXMBaHWe" NPUBOOATCA OMUCaHMUS
KOHCTPYKTMBHbIX UCMOMHEHUA M MOKasaHbl MecTa pacronoXeHns NpoboK OTBEPCTUN ANst KOHTPOnNs
mMacra. B aBonHbIX pefyKTopax ypoBeHb Macra HagmnexuT npoBepsATb B oboux pegykrtopax. [Mpobka
ons cbpoca gaBrneHus OO0MMKHA HaxoauTbCsl B MecTe, ykazaHHOM B pasgene 6.1 "KoHCTpyKTuBHbIE
WCMOJSTHEHUST N TEXODCNYXMBaHNE".

B pepgyktopax, He vMetloWMx MpoGKM OTBEpCTUsS ANsi KOHTPONsS YpPOBHS Macrna (cMm. rmaBy 6.1
«KOHCTPYKTMBHbIE UCTOMHEHUS U TeXOBCNYyXMBaHME»), NPOBEPKa YPOBHS Macna He NPou3BOaNUTCS.

PenykTopbl, He 3anpaBrieHHble MacrioM Ha 3aBofe, fnepep MPOBEPKOW YPOBHS Macna criegyet
3anoSIHUTL MacrioMm.

[MpoBepka ypoBHA Macrna nponsBoauTcs Npu Temnepatype macna ot 20°C po 40°C.

1. Penyktopbl ¢ NpobkamMy OTBEPCTUI AN KOHTPONs Macna: BbiBepHyTb NpobKy M3 OTBEpCTUS ANis
KOHTPONS Macra, pacrnofioXeHHOro B MECTe, COOTBETCTBYIOLLEM KOHCTPYKTUBHOMY MWCMOSTHEHUIO
pegyktopa(cMm. rmaBy 6.1 «KOHCTPYKTUBHbIE WCMOSNHEHMS K TexobcrnyxueaHuey). [posepuTb
ypoBeHb Macna B peayktope. B crniyyae HeobxoanmocTv 4ONUTE Macro Takon Xe Mapku.

2. PeOyKTOpbl CO CMOTPOBbLIM WM MacloOMeEpHbIM CTeknoM: [1poBepuTb ypoBeHb Macrna yepes
CMOTpOBOE CTekno. B cnyyae HeobxoaMmoCTM JOMMTb Macno Takon xe mapku. OnTuManbHbIN
YPOBEHb Macrna — B cepearHe CMOTPOBOIO CTekKna.
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3. PeoyKTOpbl C MacnouaMepuTenbHbIM CTEpXHEM: YpoBEeHb Macna B peayktope [OOrKeH
HaxXoOMTbCA MEXY HKHEN U BEPXHEN OTMETKOM MPUBUHYEHHOrO CTEPXKHEBOrO ykasaTens macna,
cm. Puc. 17. B cnyyae Heob6xoaMMOCTU CNUTb U3NULLEK UMM AONUTb Macrno Takom e MapKu.

4. PeOyKTopbl C paclumpuTenbHbIM 6a4ykom Ang Macna: YpoBeHb Macna B pacluMpuTenbHOM bauke
M3MepsieTcs C NoMoLblo pe3bboBOro MacrnovM3mMepuTensHOro ctepxHsa (pe3bba G1%). YpoBeHb
Macra [OJPKEeH HaxoOUTbCs MEeXOY HWKHENW U BEepXHEeW OTMETKOW MPUBUHYEHHOTO CTEPXXHEBOro
ykasaTtens macna, cM. Puc. 17. B cnyyae Heob6xoaAMMOCTU CUTb U3NULLEK MM AONUTb Macro
Takon e Mapku. PaspelwaeTtcsa 9KcnfyaTtvpoBaTb YKasaHHble pPeayKTopbl KOHCTPYKTMBHbIX
WCNOSTHEHWN, NepeydncrieHHbIX B Pasgene 6.1 "KOHCTPYKTUBHbIE UCMOSNTHEHUST U TEXODCNYXMBaHME".

5. HeobxogMmo npaBWbHO  3aBUMHTUTL  MNPOOKM  OTBEPCTUA AN KOHTPOMss Macna u
Macrou3MepuTESNbHbIE CTEPXHWU, @ Takke BCe OCTanbHble ocnabneHHble BUHTLI (CM. rnaey 6.4
«MOMEeHTbI 3aTsKKN pe3bbOBLIX COEAUHEHUNY ).

(min]

Puc. 17: NMpoBepka ypoBHA Macrna ¢ NOMOLLbI0 MacrioM3MepUTernbHOro Lyna

HaHeceHune cmasku

B pepykTopax HekoTopbIX TUNOB (McnonHeHus ans mewanku VLI u VLI nmeetca npucnocobneHune
Onsa HaHeceHus cmaskn. C noMoWbl MpegyCMOTPEHHOrO0 CMas3oYHOro HUMMEens HaHecTu Ha
NOAWMWNHUK KadeHust oK. 20-25 r cmasku. YpganuTb M3ObITOYHYHO CMasky Ha ajganTtepe.
PekomeHayembin copt cmaskm: Petamo GHY 133N (cm. rmaBy 6.2 «CmasouHble Martepuanbi»)
(npouseoguTtens Kliber Lubrication).

MpoBepka macnsiHoro chunbTpa

MacnsiHbIn (bI/IJ'Ipr OCHalleH OoNnTU4YEeCKUM WU 3NEKTPOMEeXaHNYEeCKMM UHONKATOPOM 3arpA3HEHUA.
Ecnu MHONKaTOop coobuaetr o 3arpAa3HeHnn, HeobXooMMO 3aMeHUTb MacnsiHbIN (*)MJ'Ipr B
COOTBETCTBUM C UHCTPYKLMNAMU PYKOBOACTBA MO 3KCnnyaTtauun oxnagutensa.
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O6HOBUTbL CMa3Ky YNJIOTHEHUS U3 TaKOHUTa

CMaso4HbIi HUMNEeNb YNIOTHEHUSI U3 TaKOHWTA HAaMOSMHATL CMA3KoW A0 Tex Nop, noka M3 Lenu co
cMaskon He OydeT BbICTynaTb unicTasi cmaska. YoanuTb U YyTUAM3NPOBaTb BbICTYMMBLUYO CMa3Ky.
PekomeHayembin copT cmaskm: Petamo GHY 133N (cm. rmaBy 6.2 «CmasouyHble Martepuanbi»)
(npouseoauTtens Kliber Lubrication).

(@ Wndopmauus

HanonHATb cma3kon, nocTeneHHO noBopayvBasg Ban peayktopa Ha 45 °. HanonHsaTb cmaskow Ao Tex nop, noka
u3 Wenu He ByadeT BbICTyNaTh YMcTas cMaska.

MpoBepka cTeneHun 3arpsi3HeHUs1 BEHTUNIATOPOB
He gonyckaTb CKOMMEHUst 3arpsi3HEHNIA Ha BMYCKHbIX U BbIMYCKHBIX OTBEPCTUSIX KOpryca W KpblibYaTke
BEHTUNATOpPA.

lMepen NOBTOPHBLIM MYCKOM B 3KCMyaTauuio BbIMNOMHWUTL yKasaHus M3 pasgena 4.4 "OxnaxgeHue
CMas3KM BO BHELLUHEM MacrsiHOM/BO34yLUHOM paguaTtope (oxnagurtene)" .

OuucTuTb UNK 3aMeHUTb NPOOKY ANs BbiNycka Bo3ayxa (cOpoca AaBrneHwusi) unvm Bo3A4yLlHbIN
dunbTp
B cnyyae cunbHOro 3arpssHeHust OTKPYTUTb W OYUCTUTb NPOOKYy Ans BbiMycka BO3dyxa WAv

BO3AYLWHbLIA UIbTP, MOCre 4ero npoBepuTb paboTy npobkm wunm dunbTpa. Ecnn Heobxopummo,
yCTaHOBMUTb HOBYIO NPOBKY (BMECTe C YNNOTHUTENbHBIM KOMbLOM) UM HOBbIV OUNBTP.
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3ameHa macna

Ha pucyHkax B pasgene 6.1 "KOHCTPYKTMBHbBIE UCMOMHEHMS U TeX0bCnyXnBaHue" nokasaHbl NPoOOKM
MacCIOCMMBHbLIX OTBEPCTMIN, NPOOKM OTBEPCTUIN ANS KOHTPOSS YPOBHA Macna u npobku ans cbpoca
[aBneHns Ans pasfmyHbliX KOHCTPYKTUBHBLIX MCMOMHEHUN.

Mopsiaok oencTBui:

1.

MoacTtaBuTb cocyn Ans cbopa macna nog nNpobKy MacrnocrnvMBHOIO OTBEPCTUS MW NOA KpaH Ans
cnmBa Macna

M3Bneyb npobKy OTBEpPCTMS ANsl KOHTPOMs YPOBHA Macna, npobky C macnonsMeputerbHbIM
CTepXXHEM (NpY HaNM4YuKn paclumMpuTenbHOro 6ayka) unm npobKy CrMBHOIO OTBEPCTUS.

CnuTb BCce Macrno us peaykropa.

B cnyyae noBpexgeHus KONbLEBOro YNIIOTHEHUS M NPOOKN KOHTPOIA Macna, UCnosib30BaTb HOBYIO
NpobKy Unun o4YncTUTL pe3bly 1 Nnepes 3aBMHYMBAHUEM MOKPLITL €€ pe3bboBLIM KeeMm, Harnpumep,
Loctite 242, Loxeal 54-03.

MopnoXuTb YNNOTHUTENBHOE KOMbLO, BBUHTUTL NPOBKY MACNOCIMBHOIO OTBEPCTUS U 3aTAHYTb ee
C COOTBETCTBYHOLUMM KPYTALWMM MOMEHTOM (CM. rnaeBy 6.4 «MoMeHTbl 3aTsbkkn pe3bboBbIX
COEeINHEHUNY).

C nomoLLbio NOAXOASILLErO 3aNMMBHOIO YCTPOWCTBA 3anvTb Yepe3 OTBEPCTUE AN KOHTPONs macra
HOBOE Macro Takou e Mapku. 3anvMBaTtb Macno Ao Tex Nnop, Noka OHO He HayHeT BbiCTynaTb U3
OTBEpPCTUS AN KOHTPOMs ypoBHSA macna. (Macno MoxHO Takke 3anvBaTtb B OTBepcTue ans cbpoca
OaBreHns Unm Yyepes oTBepPCTUE ANS MacnonsMepuTenbHOro Lyna, KoTopble PpacnosnoXeHbl Bbille
ypoBHA Mmacna). lNpu HanuuMm B peaykTope pacwmpuTenbHoro Gadka, 3anuTb Macno yepes
BepxHee oTBepcTue (pe3bba G1%) 0o ypoBHS, ykasaHHOro B pasaene NMpoBepka ypoBHSA macna.
Mocne npoueaypbl 3anofHEHWS MacnoM KOHTPONMPOBaTb YPOBEHb Macria B TeyeHue 15 MuH., B
crnyyae Hanuuus pacwmpuTensHoro 6avka — B TedeHme 30 muH (cM. pasgen lNMpoBepka ypoBHS
macna).

3ameHa macnsiHoro chunbTpa

3aMeHUTb MacrnsHbIN (*)Vlﬂpr, cnenya MHCTPYKUMAM B PyKOBOACTBE NpOM3BOAUTESA.
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3ameHa ynnoTHUTeNbHOro KonbLua

Ecnu konbLa n3HoLeHb!, B 0011acTi YNOTHUTENbHBIX KPOMOK YBENUYMBAETCS BbICTYNaHWe MacrsiHOM
NNeHKn, BO3HMKaEeT CyLleCTBEHHas MpoTeyka, Macro HadvMHaeT kanatb. B 3tom cnyvae
YNIOTHUTENbHbIE KOJNbLa HeO6X0AMMO 3aMeHUTb. [1pu yCTaHOBKe KomeLl, NMpOCTPaHCTBO MeXay
YANOTHUTENBHONW U 3alMTHOM  KPOMKOM  HEeOoOXOAMMO  3arofiHMTb  HarosfioBUHY  CMAa3KoW
(pexomeHpyemass cmaska: PETAMO GHY 133N). [locne MoHTaxa ybeguTbcsi, 4YTO HOBOE
YNNOTHUTENbBHOE KOMbLO Bana He OBWKETCS B CTapou Koree.

Cma3skKa nogwmMnHUKoB

3amMeHUTb KOHCUCTEHTHYI0 CMasKy B NOALUMMHMKAX KaYeHWs, KOTOPble HE UMEKT MacrsHON CMa3sku U
YbW OTBEPCTUS HaxXoOATCA Hag ypoBHEM macna (pekomeHgyemas cmaska: PETAMO GHY 133N).
Ob6paTnTeck B 3TOM crny4vae B oTAeN cepBUCcHOro obcnyxusaHusa komnaHum "NORD".

KanutanbHbI peMOHT

Pe,u,yKTop, nognexatuni KanutanbHOMY PEMOHTY, HeobxoQMMO MONHOCTLIO pa306paTb. [ns atoro
BbINONMHUTL crneayrwulee:

— O4MCTUTb BCe AeTanu peaykropa

— NpoBepuUTb BCE AeTanun peaykropa Ha Hanndmne nospe>|<,1:|,eH|/|l71

— 3aMeHUTb BCe NnoBpeXaeHHble aetanu

— 3aMeHUTb BCe noAlnnHUKnN Ka4eHnsda HoBbIMU

— 3aMeHUTb BCe MeXaHU3Mbl 6]'IOKI/IpOBKI/I 06paTHOFO Xoaa, ecrin OHU MMEeLOTCA.
— 3aMeHUTb BCe YNIIOTHEHUA, YNJTOTHUTENbHbIE KOJ1bLa BanoB U KOosnbLa Nilos.
— 3aMeHUTb aetanun MprTbI asuratensa nU3 nnacrtMaccbl U anactomMmepa.

KanutanbHbI ~ PEMOHT  [OIDKEH  MPOBOAUTBCHA  KBANMUUUUPOBAHHBIM  MepcoHanom B
crneunanMaMpoBaHHONW MacTepCKOM C WCMONb30BaHWEM COOTBETCTBYLLEro obopydoBaHus U C
cobntogeHnem TpeboBaHUIM BceX AEWCTBYIOLLMX MECTHbIX HOPM M npegnucaHuii. Mbl HacToATENbBHO
pekoMeHAyeM MPOBOAMUTL KanuTarnbHbI PEMOHT B cepBucHoi cnyxbe NORD.
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6 MNMpunoxeHue

6 [lpunoxeHue

6.1 KOHCTpPYKTUBHbIE UCNOJSIHEHUA N TeXobcnyXnuBaHue

3Haukum B NpMBOANMBIX HMXE KOHCTPYKTUBHbIX MCNOJIHEHNAX:

Mpobka
E BbIMycKa Y CneumanbHblit ypoBeHb Macna
BO3ayXxa
YpoBeHb 2)
S B 3aBUCUMOCTM OT MOMOXEHNS KPbILLKU
macna
OTtBepcTue £
A Ans cnvea 3} MoHTaxHble nonoxeHnsa M1 —M6 K crp.
macna 45, 45

il WUndopmauus XapakTepuCcTUKU Macrno3anueBHOro obopyaoBaHus
MH(*)OpMaLI,I/Iﬂ O KOHCTPYKTUBHOM WCMOJIHEHUU, a TaKXe NONOoXEeHWUU MacCroCimMBHOINO OTBEPCTUA, ﬂpOGKM anga
cbpoca gaBneHns U OTBEPCTUSi KOHTPOMS YPOBHS Macna, kak npaBuio, ykasaHa B cneuudukaumn. B cnyyae,
eclnun 3Ta VIH(bOpMaLI.VIﬂ OTCYTCTBYET B CﬂeLWI(*)VIKaLI,VIVI, MOXXHO MCNOJ1b30BaTb crieaytouine ceeneHna.
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| ie]

)

Puc. 18: NonoxeHne Npo6KM OTBEPCTUA ANA KOHTPONA Macna

MosicHeHus MoHTaxHoe nonoxexune”

Ne Pe3sb6a M1 M2 M3 M4 M5 M6
1 ¢ 06enx CTOpoH G1 A s" E s" A/E A/E
2 ¢ 06emx CTOpoH G1 E sh A s" A/E | AJ/E
3 ¢ 06enx CTOpoH G1 E S E s" S s
4 ¢ 06enx CTOpoH G1 E --- E S s S

B 3aBMCUMOCTU OT G1
6 MOHTa)a A/ E2) A/ E2) A 81) 81)

— CBEpXY U CHU3Yy

(KpblLWKa NnoBopa4mBaeTcs)

7 G1 s" E s" A s" s"
8 G1 s A S E A E
9 G1 s" A s" E E A
10 G1 A E E A s" s"
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MoOHTaXHble NosoXeHns UMnuHgpunyeckux peaykrtopos

Puc. 19: MoHTaXHble NOMOXEeHUA LUNUMHAPUYECKUX PeayKTOPOB

MoOHTaXHble NOJI0XXEeHUSA KOHNYEeCKOro peAaykTopa

Puc. 20: MoHTaXHble NOIOXXEHMUA KOHUYECKOro peayKTopa
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6.2 Cwma3ouyHble maTtepuansbl

Cma3ska nogLMnHuKa KavyeHus

B aTol cpaBHUTENbHOW Tabnuue NpuMBeAEHbl CMa3ouvHble MaTepuarnbl pasfiMYHbIX NPOM3BOAUTENEN
AN NOALMMHMKOB  KayeHusl.
npoussoguTenen. MNMpu cmeHe Tuna cmasku MMM MpPU CMEHE YCMOBWIA 3KCMnyatauumn (Temnepartyp
OoKpy>KatoLLen cpeabl) He0bXxoanMo o0bpaTUTbCA 3a KoHcynbTaunen B komnaHuio NORD, B MpoTUBHOM
cnyyae Npou3BOAMTENb HE rapaHTUpyeT Haanexatiee hyHKLUMOHUPOBAHME PeayKTOPOB.

Bo3MOXHO MCMonNb3oBaHWME CMas3km oOfgHOro Tuna,

HO pa3HbIX

Bug TemnepaTtypa bp —~
CMa3oy4yHoro OKpyXaioLen / =
cpeab! : SCastrol || FUCHS . Mobil
" '\=,f LUBER
LUBRICATION
Cma3ska Ha ocHoBe Energrease RENOLIT
MUHepanbHOro macna 20 GO LS 2 Longtime GP2 Mobilux Gadus
Energrease PD 2 RENOLIT EP 2 S2V100 2
LS-EP 2 LZR2H
o Optitemp RENOLIT

80...40°C LG2 JP 1619
CuHTeTMYeCcKasa cMa3ka RENOLIT PETAMO

T Energrease Tribol HLT 2 GHY 133N Mobiltemp Cassida

SY 2202 4747 RENOLIT Kliiberplex SHC 32 EPS2
LST 2 BEM 41-132
5:;:‘;;':;‘*:';"(:'\,'6‘“" 25 40°C Biogrease ) PLANTOGEL Kiiiberbio Mg?!aigc Naturelle
& EP2 28 M 72-82 Grease EP2
102 EAL

Cmaska, npurogHas gns
ncnonb3oBaHuA B 25 40°C ) Obeen RENOLIT Klibersynth Mobilgrease Cassida
nuwieBomn UF 2 G7FG1 UH1 14-151 FM 222 RLS2
NPOMBILLINIEHHOCTH

Tabn. 5: Cma3ka nogLlIunHUKa KayeHus

46

B 1050 RU-1915




NorP

DRIVESYSTEMS

6 MNMpunoxeHue

Tabnuua cMa3oyvHbIX MaTepuanos

B aton CpaBHI/ITeJ'IbHOIZ Tabnuue npuBeaeHbl CMa3oYHble MaTepuarnbl pa3HbIX I'IpOI/ISBOAI/ITeJ'IeIZ ana
NOALINNHUKOB KadeHnsd. BO3MOXHO WCMNONb30BaHME CMa3kyM OOHOMO TMMa M OOHOWM BHA3KOCTWU, HO

pasHbIX Npou3BoguTENEN.

HeobxoomMMo 0OpaTuTbCca 3a
Npou3BOAMTENb HE rapaHTMpyeT Hagnexatllee pyHKLNOHMPOBaHNE peayKTOpOB.

KOHCynbTaunen B

komnaHuio NORD,

Mpy CMeHe cMaskyM MNU UCMOSIb30BaHWM CMa3ku [PYroi BSI3KOCTM
B MPOTMBHOM Cryyae

Bua WHdbopmaumsa | DIN (1ISO)/ bp
CMa304Horo M| Ha 3aBOACKOM | TeMnepaTtypa - A~ =
Tabnuuke OKpyKatoLien = Castrol FUCHS " Mo bll @
cpeab = [UBRICATION
MuHepanbHoe Macno Alpha SP 220 Renolin CLP 220 Kliiberoil Mobilgear
CLP 220 ISO VG 220 Energol Alpha MAX 220 | Renolin CLP 220 | %" %0 | 600 XP 220 | Shell Omala
-10...40°C GR-XP 220 | Optigear BM 220 | Plus Gearmaster N Mobilgear F 220
Tribol 1100/ 220 CLP 220 XMP 220
Alpha SP 320 Renolin CLP 320 Kliiberoil Mobilgear
CLP 320 ISO VG 320 Energol Alpha MAX 320 | Renolin CLP 320 | - \"" 5o | 600 XP 320 | Shell Omala
-10...40°C GR-XP 320 | Optigear BM 320 | Plus Gearmaster N Mobilgear F 320
Tribol 1100/ 320 CLP 320 XMP 320
Renolin CLP 680 . ) Mobilgear
ISOVG680 | Energol | AIPNaSP6E8O0 | oo incLpeso | - Kltberol | 50 'xp 680
CLP 680 o Optigear BM 680 GEM 1 - 680 ) -
0...40°C GR-XP 680 Tribol 1100 / 680 Plus Gearmaster N Mobilgear
CLP 680 XMP 680
CuHTeTM4ecKoe Macno 1SO VG 220 Renolin PG 220 . Shell Omala
e — CLP PG 220 o5 20°C Sg[‘;;,sgo Tribol 1300/220 |  Gearmaster ’g‘l‘_'bgr_ségg‘ - S4 WE 220
PGP 220
Renolin PG 320 . Shell Omala
ISO VG 320 Enersyn . Klibersynth
CLP PG 320 25.. 40°C SG-XP 320 Tribol 1300/ 320 Gearmaster GH 6 - 320 - S4 WE 320
PGP 320
Renolin PG 680 . Shell Omala
ISO VG 680 Enersyn . Klibersynth
CLP PG 680 20..40°C SG-XP 680 Tribol 1300 / 680 Gearmaster GH 6 - 680 - S4 WE 680
PGP 680
CuHTeTU4eCKoe Macno (Ha Optigear Synth | RenolinUnisyn | ibersynth .
T CLPHC 220 | 'SOVEG220 | Enersyn e CLP 220 GEM A Mobil | Shell Omala
-40...40°C EP-XF 220 . Gearmaster SHC 630 S4 GX 220
Tribol 1710/ 220 220N
SYN 220
) Renolin Unisyn .
cLpHC 300 | 'SOVE320 | Enersyn | OPtigearSynth CLP 320 Kilpersynth | Mobil | Shell Omala
-25...40°C EP-XF 320 ) Gearmaster SHC 632 S4 GX 320
Tribol 1710/ 320 320N
SYN 320
Renolin Unisyn Kliibersynth
CLP HC 680 ISO VG 680 ) Optigear Synth CLP 680 GEM X h ) Shell Omala
-10...40°C X 680 Gearmaster 680N S4 GX 680
SYN 680
Buonoruyecku Plantogear 220 Shell
paznaraemoe macso CLP E 220 ISO VG 220 ) Tribol BioTop S Klibersynth ) Naturelle
-5...40°C 1418 /220 Gearmaster GEM 2 - 220 Gear Fluid
ECO 220 EP 220
Plantogear 320 Shell
CLP E 320 ISO VG 320 ) Tribol BioTop S Kliibersynth ) Naturelle
-5...40°C 1418/ 320 Gearmaster GEM 2 - 320 Gear Fluid
ECO 320 EP 320
Plantogear 680
CLP E 680 ISO VG 680 S
-5...40°C . . Gearmaster . ) .
ECO 680
Macno, npurogHoe aAns CLP PG H1 ISO VG 220 } Ontileb GT 220 Cassida Fluid Klibersynth }
Mcnonb3oBaHusA B 220 -25...40°C P WG 220 UH1 6 - 220
nuwesomn . . .
CLP PG H1 ISO VG 320 ) Cassida Fluid Kliibersynth
NPOMBbILUNIEHHOCTH 320 20...40°C - Optileb GT 320 WG 320 UH1 6 - 320 -
CLP PG H1 ISO VG 680 ) Cassida Fluid Kliibersynt
680 -5...40°C - Optileb GT 680 WG 680 UH1 6 - 680 -
Tab6n. 6: Tabnuua cMa3oYHbIX MaTepuanos
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6.3 OOBeMbl cMa304YHbIX BellecTB

(i WHdopmaums CMa304Hble MaTepuanbl

Mocne 3ameHbl CMa3o4HOro MaTtepuana, a Takke Npu 3anuBke mMacrna B NepBbli pas, ypoBeHb Macna MoXeT
He3Ha4MTENbHO MEHSITLCS B MepBble Yachl AKCMIyaTaumn, Tak Kak cmaska MeAneHHO NPOHUKaeT B CMa3oyHble
KaHanbl u paboune NonocTn. YpoBeHb Macra no-npexHemy octaeTcs B AONyCTUMbIX Npegenax.

I'Ipvl Hann4ymm cMOTPOBOIro CTekna pekoMmeHayeTcd B Te4eHue ~ 2 vyacoB nocne JKcCnnyaTauum oTperynmposaTb
YpOBEHb Macna Takum o6pasoM, 4TO6LI Macno 6bino BMOHO B CMOTPOBOE CTEKIIO BbIKIMKOYEHHOIo U OCThIBLLEro
penykropa. [Mocne aTOro MOXHO MCNONb30BaTb CMOTPOBOE CTEKIIO AN1A KOHTPOIA YPOBHA Macna.

il WUndopmauus O6beMbl 3anMBaeMoro macna

YkasaHHble KONMYyecTBa SBMSIOTCS OPUEHTUPOBOYHbIMKU. PakTuyeckme KONMYecTBa 3aBUCAT OT BESIMYUHBI
nepegatoyHoro uucna. Mpy HanonHeHun Baka Macrom HEOOXOAMMO CReauTb 3a YPOBHEM Macna C MOMOLLbO
nHoMKaTopa ypoBHsi Macna.

(i WHdopmaums LIMpKynsiLMOHHas cma3ka

B ckobkax npuBeAeHbl 3HaYeHNs AN CUCTEM C LIMPKYSLUMOHHON CMa3KoW.

LunuHgpunyeckne peaykropbl

NP
[n] M1 M2 M3 M4 M5 2) M6 2) max 3)
SK 7207 36 45 36 48 46 46 62
SK 7307 36 45 36 48 46 46 62
SK 8207 44 55 44 59 57 57 76
SK 8307 44 55 44 59 57 57 76
SK 9207 57 71 57 76 74 74 98
SK 9307 57 71 57 76 74 74 98
SK 10207 72 89 72 96 92 92 123
SK 10307 72 89 72 9 92 92 123
SK 11207 105 130 (50 ) 105 140 (40) | 135(45) | 135(45) 180
SK 11307 105 130 (50 ) 105 140 (40) | 135(45) | 135(45) 180
SK 12207 116 185 (83 ) 116 203 (65) | 199 (69) | 199 (69) 268
SK 12307 116 185 (83 ) 116 203 (65) | 199 (69) | 199 (69) 268
SK 13207 154 256 (107) 154 290 (73) | 268(95) | 268(95) 363
SK 13307 154 256 (107) 154 290 (73) | 268(95) | 268(95) 363
SK 15207 358 415 (160 ) 335 450 (125) | 405 (170) | 412 (163) 575
SK 15307 358 415 (160 ) 335 450 (125) | 405 (170) | 412 (163) 575

Ta6n. 7: KonuyecTBo cMa3oy4HOro BewecTBa Ans LMIUHAPUYECKUX PEAYKTOPOB
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KoHunyeckue peaykropbl

.

P
i
NP S
[n] M1 M2 M3 M4 1) M5 2) M6 2) max 3)

SK 7407 38 47 38 50 49 50 64
SK 7507 38 47 38 50 49 50 64
SK 8407 47 58 47 62 60 62 79
SK 8507 47 58 47 62 60 62 79
SK 9407 61 75 61 80 78 80 102
SK 9507 61 75 61 80 78 80 102
SK 10407 77 94 77 101 97 101 128
SK 10507 77 94 77 101 97 101 128
SK 11407 112 137 (57) 112 147 (47) | 142(52) | 147 (47) 187
SK 11507 112 137 (57) 112 147 (47) | 142(52) | 147 (47) 187
SK 12407 126 195 (93) 126 213(75) | 209(79) | 209(79) 278
SK 12507 126 195 (93) 126 213(75) | 209(79) | 209 (79) 278
SK 13407 168 270 (121) 168 304 (87) | 282(109) | 282 (109) 377
SK 13507 168 270 (121) 168 304 (87) | 282(109) | 282 (109) 377
SK 15407 382 439 (184) 359 474 (149) | 429 (194) | 436 (187) 599
SK 15507 382 439 (184) 359 474 (149) | 429 (194) | 436 (187) 599

Tab6n. 8: KonuyecTBo cMa304YHOro BellecTBa Afisi KOHUYECKUX PeAYKTOPOB

Mpumeuanwue k Tabnuue:

YKa3saHbl 3Ha4YeHus B nnTpax.

"' Tpebyertcs uMPKYMSILMOHHAS CMa3ka B KOHUMECKON nepeaaye

2 O6bem cMa304HOro BelleCTBa B cucreme Ll,VIpKyJ'lﬂLI,VIOHHOVI CMa3kun

3 CHuxaeTtcs K.n.a., cneantb 3a TenfoBbIM ©anaHcom
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6.4 MoMeHTbI 3aTAXKU pe3bbOoBbLIX COeaAUHEHUN

MoMeHTbI 3aTSXKKWU pe3b6oBbIX coeanHeHun [Hv]
Pe3b60Bble coeAUHEHUs B Ha 3awmTHOM
ATy Knaccax npoYHOCTH Pe3b60Bble Pe3b6oBasi ) KoXyXe
3arnywkn | wnunbka c mycTon
8.8 10.9 12.9

M4 3,2 5 6 - - -
M5 6,4 9 11 - 2 -
M6 11 16 19 - - 6,4
M8 27 39 46 11 10 11
M10 53 78 9N 11 17 27
M12 92 135 155 27 40 53
M16 230 335 390 35 - 92
M20 460 660 770 - - 230
M24 790 1150 1300 80 - 460
M30 1600 2250 2650 170 - -
M36 2780 3910 4710 - - 1600
M42 4470 6290 7540 - - -
M48 6140 8640 16610 - - -
M56 9840 13850 24130 - - -
G - - - 75 - -
G% - - - 110 - -
G1 - - - 190 - -
G1% - - - 240 - -
G1% 300 -

Ta6n. 9: MomMeHTLI 3aTAXKU pe3b60BbIX COeAUHEHUN

MoHTax pe3bb0BbIX coeauHeHun Tpyo

HaHecTn macno Ha pe3bby HakMOHOW ramkm, Ha Bpe3HOe KOJbLO M Ha pe3bby naTpybka. 3akpyTutb
HaKUAHYH raiKy ¢ NOMOLLbIO FaeYHOro Knova Ao yeunus. MoBepHyTb HaKUAHYHO raky Ha coeauHEHUN
Ha 30° — 60°, Ho He bonee 4Yem Ha 90°, yaepxmBas NaTpyboK C MOMOLLBbIO KNtova. YaanuTb M30bITOK

Macrna Ha coeguHeHun.
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6.5 HeucnpaBHoCTH

- NPERYNPEXOEHUWE OnacHocTb TpaBMm

OnacHocTb NOCKOJIb3HYTbCA NMpU NpoJsinBe XXMOKOCTU.

Mpexne Yem HayvMHaTb PaGOTy MO MOWCKY U YCTPAHEHWO HeUCrpaBHOCTei, yopaTb XWOKOCTM Ha Momy U Ha
NOBEPXHOCTU AeTanen.

- NPEAYNPEXOEHWE

lopsiuve 1 BbICTPO BpalLatoLmecs YacT 06opyA0BaHUS MOTYT NMPUYMHUTL CEPbE3HbIE TPaBMbI.

Pa6GoTtbl no NOUCKY N YCTpaHeHuo HeMCI'IpaBHOCTeVI npoBoAUTb TOJIbKO Ha OCTaHOBJIEHHOM W OCTbIBLUEM
pegyktope. [NpuBoa oosmkeH ObITb 06ECTOYEH M 3aLUMLLEH OT CITy4anHOro BKIOYEHUS.

OnacHocTb TpaBM

MoBpexaeHne peaykropa

BHUMAHUE

OnacHocTb nospexageHund 060pyJJ,OBaHVIF| npu BO3HUKHOBEHUN HENCTPABHOCTW.

OGHapy)KVIB HeuncnpaBHOCTb, HeMeaNleHHO OCTaHOBUTb NpUBOA.

HeuncnpaBHOCTb

HeucnpaBHocTu pegykTopa

Bo3moxxHasa npuymHa

YcTpaHeHue

HeobblYHbIe LWyM,
BMbpauum

Cnuwwkom marno macna,
noBpexageHue noguunnHuka,
nospexaeHune 3y6anoro BeHLUa

OOpaTUTbCA B CEPBUCHBIN LEHTP
«NORD»

Macro BbITekaeT U3 pegykropa
unu geuraTens

MoBpexaeHne ynnoTHeHUs

OOpaTnTbCa B CEPBUCHBIN LEHTP
«NORD»

Macno BbiTekaeT 13 oTBepCTUA
AnA Bbinycka Bo3gyxa

HenpaBunbHbIV ypoBEHL Macna
UNK 3arpsi3HEHHOE Macro, Unu
Macrio HenoaxoasLen MapKku, unu
HebnaronpusTHbIE YCNOBKS
akcnnyatauum

3aMeHuTb Macro,
MCMNonb30BaTb KOMMNEHCALUMOHHbIV
MacnsiHbIi 6adok (BapmaHT OA)

MeperpeB peaykropa

Mroxue ycrnoBusi yCTaHOBKM UNi
HeucnpaBHOCTb peayKTopa

OOpaTUTbCA B CEPBUCHBIN LEHTP
«NORD»

Yaapbl Npu BKIKOYEHUN,
BUbpaums

MoBpexaeHne MydTbl ABUraTens,
nnoxas dukcauns pegykropa B
KpenneHun, NoBpexaeHne
pe3nHOBOro anemeHTa

3aMeHuTb 3yG4aThil BEHEL, 13
anacTtomepa,

3aTsHYTb KpenexHble GonThbl
ABuraTens u peaykropa,
3aMeHUTb PEe3NHOBbIN ANEMEHT

BbixogHon Ban He BpallaeTcs,
XOTs ABuraTtens pabotaet

Monomka B peaykTope,
noepexaeHve MydTbl gBuratens,
npockarb3blBaHNe ycago4Hom
Lanobel

OOpaTUTbCA B CEPBUCHBIN LEHTP
«NORD»

CnuLLKOM HU3KOe JaBneHve B
pene gaBneHA

Hacoc He nepekauvBaeT macno
U1 UMeeTCs yTeuka B
Tpy6onposoae

MposepbTe TpybonpoBoabl U
paboTy Hacoca

Ta6n. 10: Cnucok HeucnpaBHOCTEN
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6.6 [llpoTeukn

Ona cmasky ABUXYLLMXCS OeTanei UCnonb3yeTcsl Macro WM KOHCUCTEHTHas cMaska. YMNNnoTHEHUs
NpPensTCTBYIOT BbICTYNaHUIO CMa3ky U3 AeTanein pefykropa. YNNoTHEHUS He sIBMsIOTCS abCconoTHO
HEMNpPOHULLAEMbIMW: C OLHOW CTOPOHbI, 3TO TEXHUYECKM HEBO3MOXHO, C APYroi — B 3TOM HeT
HeobXxoaMMOCTM, Tak Kak nreHka, obpasyemas, HanpuMep, Ha YNNOTHUTEMbHbLIX KOMbLiAax Baros, He
npensaTcTByeT paboTe pedykTopa W SIBNSieTCA HOpMOW. B MecTax Bbinycka BO3dyxa BO3MOXHO
obpasoBaHMe MaclsHOTO TymaHa, BMOWMOIO HEBOOPYXXEHHbIM rnasoMm. Ms-3a ocobeHHocTU
KOHCTPYKUMM YMNIIOTHEHWA NabUPUHTHOTO Tuna (HampuMep CUCTEMbl W3 TaKOHMTa) BO3MOXHO
BbICTYMNaHWe WCMOMb30BaHHON CMa3ku M3 LWenu ynnoTHeHus. MNosiBneHMe Macna B Takux MecTax He
SIBNSIETCS NPWU3HAKOM HEUCMPABHOCTM.

Mo ycnoBusM mucnbiTaHWK, ykasaHHbiM B cTtaHgapte DIN 3761, npoHuuaemocTs obycraBnvBaeTcs
XapakTepucTukamu BeLLecTBa, ANA UCKIMIOYEeHNS NPOTEYKM KOTOPOro UCMOMb3YTCs ynnoTHeHus. MNpu
CTEHOOBbIX WUCMbITaHWUA 4Yepe3 onpedeNieHHbI MPOMEXYTOK BpeMeHM Obino 3aperncTpMpoBaHo
NnosiBfieHMe 3TOro BeLlecTBa NO Kpaw YNIOTHEHUS U ero cTekaHne. HekoTopbii 06beM BbICTYNMBLLETO
BeLlecTBa Ha3biBaeTCs NPOTEYKON.

OnpepneneHue npoteyku cornacHo DIN 3791

MecTo npoTeuku
Mpobka
YnnoTtHutenbHoe
MoHsaTne MNMosicHeHune B IEC-apanTtepe | LlUBbI kopnyca BbINyCcKa
KOnbLO Bana
BOo3ayxa
He sABnsieTcs He sABnsieTcs He sABnsieTcs He aBnsieTcs
rEPMETUYHO | HET XXUOKOCTH
HENCNPaBHOCTBID | HEUCMNPABHOCTLIO | HEUCMPABHOCTBLIO | HEMCNPaABHOCTLIO
MneHka HeGonbLUOW
nnowaau,
He sABnsieTcs He sABnsieTcs He ABnseTcs He aBnsieTcs
BMaXXHO BO3HMKaloLLlas B
o HENCNPaBHOCTBID | HEUCMNPABHOCTLIO | HEUCMPABHOCTBLIO | HEUMCMNPaABHOCTLIO
onpeneneHHomn
obnactu
Bo3moxHo,
MneHka BbICTYNaeT n3 | He sIBNsieTcs He sABnsieTcs He aBnsieTcs
MOKpPO TpebyeTcs
aetanu HENCNPaBHOCTBLID | HEUCMPABHOCTbLIO HencnpaBHOCTLIO
pPEMOHT
YMepeHHas | Buanmbln pyyeek, PekomeHgyeTtca PekomeHayetca | PekomeHgyetca | PekomeHnayetcs
npoTeyka cTekaHue PEMOHT PEMOHT PEMOHT PEMOHT
KpaTtkoBpemeHHasi
Heronagka B cucteme
. Bo3moxHo,
BpemeHHasa | ynnoTHeHun nnm He aBnsieTcs He sABnsieTcs Toebvercs He aBnsieTcs
npoTeyka BbICTyNaHne macna HENCNPaBHOCTBLID | HEUCMPABHOCTbIO ZMCLT HencnpaBHOCTLIO
BCneacTene P
TPaHCNOPTUPOBKY *)
MpoTeukn,
BO3HMKaloLne
Kaxywiasacs | Bcnegcteme He aBnsieTcs He sABnsieTcs He ABnseTcs He aBnsieTcs
npoTeyka 3arpsi3HEHUIN, CMa3kn | HEUCMPABHOCTbI | HEMCNPaBHOCTLIO | HEUCMPABHOCTLIO | HEUCNPABHOCTLIO
YMNIOTHUTENbBHBIX
cuctem

Ta6n. 11: OnpeageneHune npoteyku cornacHo DIN 3761

*) OnbIT MokasblBaeT, YTO MPOHVMKHOBEHME CMa3Ky Yepes3 YNIOoTHUTENbHble Kofblia BarioB CO
BpeMeHeM npekpalwjaetcs. [1osToMy B 3TOM Crydyae He pekoMeHZAyeTcsi Mpou3BOAWUTL 3aMeHy
ynnoTHeHuii. OOHOKpaTHOE TMOSIBIEHNEe CMas3ku MOXET ObiTb Bbl3BaHO MonagaHnem MOCTOPOHHUX
YyacTuu Nnoa Kpaw YNnoTHEHUS.
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6.7 YKasaHuA NO PeMOHTY

Mpexae yem obpallatbCa B OTAEN TEXHUYECKOro MMM MeXaHU4ecKoro obCcnyxmBaHus, NpuUrotToBbTe
cneaywoLLyo MHopmMaLuuio: TMN peaykropa u HoMep 3akasa (ykasaHbl Ha 3aBofcKon Tabnunuke).
6.7.1 PeMOHT

Ecnn YCTpOIZCTBO HY>XOaeTCA B PeMOHTE, ero Hy>KHO OTnpaBuUTb NO agpecy:

Getriebebau NORD GmbH & Co. KG
OThen TeXxHU4YecKoro o6cnyxmBaHusA

Getriebebau-Nord-Strafie 1
22941 Bargteheide

Mbl He oTBeYaeM 3a COXPaHHOCTb AOMONHUTENBHOrO 060pPYAOBaHMS (OATUYMKOB BPALLEHUSs, BHELLIHNX
BEHTUNATOPOB U T.A.), OTNPaBMEHHbIX BMECTE C PEAYKTOPOM MIN MOTOP-PEAYKTOPOM B PEMOHT!

I'Iepep, OTI'IpaBKOl71 CHATb BCE HEOPUTMHAlbHble YaCTu C pefyKTopa Ui MOTop-peayKTopa.

(il WUudopmauus MpuuunHa ona Bo3BpaTa / oTNnpaBKu

Mo BO3MOXHOCTM criefyeT ykasaTb MNpUYMHY BO3BpaTa KOMMOHeHTa / ycTpoiicTBa. O6sizaTeNlbHO YykasaTb
KOHTaKTHOE NnLO.

OT1a VIHd)OpMaLI,VIﬂ NOMOXET HaM COKpaTUTb BpeMA peMOHTa U NOBbICUTb Ka4eCTBO 06Cﬂy)KVIBaHVI$|.

6.7.2 WHdopmauus, npencrtaBneHHas B cetn MHTepHeT

PykoBoacTBa no aKcnnyaTaumm 1 YCTaHOBKe, a Takke UX BEPCUU Ha pasHbIX S3blkaX MOXHO HaWTU Ha
Haluem canTte: www.nord.com

6.8 CokpaweHus

2D Pepnyktopbl ¢ 3awuTolii OT B3pPbLIBOOMNACHOM FA BenunuuHa oceBoro ycunusi
nbinu, 3oHa 21
2G PepykTopbl co B3pbiBO3aLLmMTON TMNA ,C* IE1 [Buratenun ctangapTHOM ahPEKTUBHOCTU
3D Pepnyktopbl ¢ 3awuTolii OT B3pPbLIBOOMNACHOM IE2 [Buratenu Bbicokoln 3dpeKTUBHOCTU
nbinu, 30Ha 22
ATEX ATmosphréres EXplosible IEC International  Electrotechnical Commission
(M3K, MexagyHapogHasi anekTpoTexHuyeckasi
KOMMCCHUS)
B5 dnaHueBoe KpenneHne CcO  CKBO3HbIMU NEMA National Electrical Manufacturers Association
oTBEPCTUAMMU (HaumoHanbHas accoumauus
npoussoauTenei 3NEKTPOTEXHNYECKOTO
obopyaoBaHus)
B14 dnaHueBoe kpenneHve ¢ pe3bbOBLIMU IP55 International Protection, knacc s3awmTbl
oTBEPCTUAMYU
cw Mo yvacoBow cTpenke, HanpaeneHue ISO MexgyHapogHasi opraHusauus no
BpaLleHus cTaHgapTusauum, nco (International
Organization for Standardization, 1ISO)
CCw MpoTMB 4acoBoW CTpenku, HanpaeneHue pH 3HaveHue pH
BpaLleHust
°dH 3HayeHne XecTKoCTM BOoAbl MO HEMELIKOW PSA CpepacTtea nHAMBUAYaNbHOW 3aLUmnThl
Lwkane xectkoct 1°dH = 0,1783 mmonb/n
DIN Deutsches Institut fir Normung (HemeLkui RL OupektuBa
MHCTUTYT CTaHaapTu3aLum)
EG EBponetickoe Coobuectso (EC) VCI JleTyunit nHrMGruTOp KOPpPO3UN
EN Europaische Norm (eBponevickuii ctaHgapT) WN 3aBopackoi ctaHaapt Getriebebau NORD
FR PaguanbHoe nonepeyHoe ycunue
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MpenmeTHLIN yKasaTenb

A P
ALPEC .o 54 PaboTbl No TexHUYeckoMy 06CnyXMBaHUIO
B BEHTUIIATOP «oieveveieieeeeeeeeeeeeeeeeee e 41
BEHTUMATOP ... 35 BBIMYCK BOSAYXA: oo 41
Bec asuratens ons IEC-auanTepa ............... 28 3AMEHA MACHIaA.......cccvviiiiiiiieeee 42
BHELLHNIA OXMAANTENb ......ceeeeeeeeeerreeeeenenans 31 MACTSHBIN (OUMBTP .o 40
BO3MOXHbIE Bap1aHTbl YCTAHOBKN PeaKTUBHON Lo Te1 1Y [0 ) o TP 39
(o] 3 (o] o] ) KSR 26 NpoBepKa YPOBHSA MACHA ...c....coraurreeeraannnn 39
r NPOBEPKA YPOBHA LUYMA ...ceeeeerrrireeereaannns 39
Fpacuk NpoBeseHMs paboT Mo TexHUYEcKoMy o7 1V = e PP 40
OBCITYKUBAHMIO ....ceeeeniiiieeeiiiieesiiieee s 37 YANOTHEHUS U3 TAKOHUTA ....eeeevieieeeeeeeees 41
"PaUK MPOBEPOK. ...uuueeieieniiiees 37 YANOTHUTENbHOE KOMbLUO BaNa.........covneeeee 43
i Pene 0aBnEeHUSE .........oeeeveiiiieeeeeeeeeee 36
,D,ﬂVlTeﬂbHoe XPAHEHVE. .....oceeeeereeeeeeeneeen 18 PEMOHT ... 54
3 C
3MeeBV|K, BHyTpeHHVIIZ ................................... 30 CepBVIC .......................................................... 54
BHAK OMACHOCTM .o 8 Cuctema BOAAHOTO OXNAKACHUS.................. 33
" CMas0y4Hble MaTepUAnbl ...........ccceeeeeeeeeennn... 48
CTaHOAPTHBIN OBUMATESb ..ccceeevvieeeeeeeeeeans 28
LT o] 2 - 54
NCMNOMb30BaHME MO HA3HAYEHMIO ........ceeneeenn. 9 T
K TexHVKa 6€30MACHOCTU .......oeveeviieeeeiieee e 2
K . 43 06LWwasa MHPOPMALMS .........vvvveeeeeeeeeerreeee 10
ANUTANBHBIN PEMOHT ..eeenviiieeeiiieeeeeiiieee e
TexHnYeckoe OBCNYKUBAHME. ...........ccueeeeennee 54
KonnyectBo cMa3o4Horo BelecTsa T 5 13
NNOBas TaBMMNUKA.......eeeeeeeeeeeeiiiieeeee e
KOHUYECKMNE PEOAYKTOPDI «oeeeeeeeeeeeeeeeeeeeeeennn. 50 T . 000 12
UMbl PEAYKTOPOB ..eeeuvveeeeiieeeeesvieeassreeeasanes
UMNNHOPUYECKUE PEAYKTOPbI.....cceeeeeeenn. 49 T PEAYKTOP 14
PAHCMOPTUPOBKA ....eeenvreeeeiireeeesneeeeesanneeenss
KPBILLK . ... 27
afanTep OABUMaTENS....coe i eeeeceeeeeeeaeeeeeenes 15
M
KQYatoLLAACS PAMA ..ccvvvenieeeeeeeeniiieeeaeeennns 17
MomeHTbI 3aTsKkM pe3bboBbIX coegnHeHNIn.51 KIMHOPEMEHHas Nepeaya 16
MOHT@XK .. 20
y
H
YNNOTHEHNE N3 TAKOHUTA ...evvieeeaaeeeneieeeeennnn 35
HaHeceHune nakoBoro nokpbiTusa peaykropa .31 YcraHoBKa peaykTopa 21
[ E=Tor=Tal2To]7 I o1=Ya 1Y/ 1 Ko o H 24 YCTPOWCTBO AT HAMPECCOBKM........ 23
[ (=17 To7n] o F=1=1 2T o 7 52 YTANM3ALMS Pa3HBIX MATEPUANOB............... 11
n X
MoocoeoUHEHNE TPYOKW ......cvvveeeeviiieee e 51 XpaHeHme 18
TTPOTEUKM .. 53
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NORD DRIVESYSTEMS Group

Headquarters and technology centre
in Bargteheide, near Hamburg

Innovative drive solutions
for more than 100 branches of industry

Mechanical products
Parallel, helical, bevel and worm gear drives

Electrical products
|IE2/IE3/IE4 motors

Electronic products
Centralised and decentralised frequency inverters,
motor starters

7 production locations with cutting edge technology
for all drive components

Subsidiaries in 36 countries on 5 continents
provide local stocks, assembly centres,
technical support and customer service

More than 3,100 employees throughout the world
create customised solutions

Headquarters:

Getriebebau NORD GmbH & Co. KG
Getriebebau-Nord-Strale 1

22941 Bargteheide, Germany

Fon +49 (0) 4532 / 289-0

Fax +49 (0) 4532 / 289-2253
info@nord.com, www.nord.com

Member of the NORD DRIVESYSTEMS Group

NOR”

DRIVESYSTEMS
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