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1. BBEAAEHUE

BAXXHO:

3T0 pyKOBOACTBO KacaeTcs BCex
TpexdasHbix ACUHXPOHHBIX
KOPOTKO3aMKHYTbIX " C

KOHTaKTHbIMA  KOSbL@MW  3MeKTpoABUraTenei
WEG. K ™MoTopaM Takmx TWMOB, MpunaraeTcs
crneumanbHas TexHU4Yeckasl [OKYMeHTauus
(vyepTexu, 3/1IEKTPOCXEMBI, TeXHU4Yeckue
Avarpammsil...). Mepen YCTQHOBKOWA n
aKCnyatauner ABuraTesnis, COMpOBOXAatolwme
JOKYMEHTbI CNEAYET M3YUUTb TaKXKE BHUMATESIbHO
, KaK 1 3TO pyKOBOACTBO.

Ans  anekTpoaBurateneil Cco  crieumanbHbIMK
XapaKTepUCTKaMK, B C/lydae HeobXxoauMoCTu
[IONOSIHUTENbHOM  MOAAEPXKKN, CBSI3blBAWTECH C
WEG Maquinas.

Heobxognmo cnepoBaTb BCEM CTaHZapTaM M
npoueaypam ansi 0b6ecrneyeHns COOTBETCTBYHIOLLEN
paboTbl 0bopyaoBaHusl, a Takxke 6e30MnacHbIX
YCNOBWM  ANs  MEpCOHana,  3aHaToro B
3KCMNyaTaumm anekTpoasuraTtens. CneaoBaHue
AaHHbIM MpoueaypaM TakKXeE O4Ye€Hb BaXXHO And
rapaHTMn, Kak OObSICHSETCS B KOHUE 3TOoro
PYKOBOACTBA.

TakuM 06pasoM, Mbl HACTOSITENILHO PEKOMEHAYEM
BCEM Mosb3oBaTensM anekTpoasuratensmum WEG
BHMMATeNIbHO Npo4YMTaTb PYKOBOACTBO Mepea
YCTaHOBKOW W 3KcnnyaTtaumen. Ecnm y Bac Bce
€elle ecTb COMHEHUs, MOXanywucra, CBSXKUTECH C
WEG Maquinas.

WEg
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2. OBLUME MHCTPYKLNN

2.1. MHCTPYKLUMU NO BE3OMNACHOCTH

Becb nepcoHan, 06CnyxXmBaroLWmMA 3NeKTpUYeckoe

obopyaoBaHue: B 4YaCTM  TPaHCMOPTUPOBKM,

noabLeMa, 3KChayaTauuuv UM TEXHUYECKOro
obcnyxmBaHus, [JOMKEH 6bITb XOpOLLO

NPOVMHMOPMMPOBAH O CTaHZapTax M MpPUHUMNAX

6esonacHocTK, perynupylowmx paboty, n 6onee

TOro, npeaynpexaeH O HeobXxoauMOCTM  UX

cobniopeHus.

Mepen HavanoM paboTbl, OTBETCTBEHHOE /L0

06s3aHO y6eauTbCs, 4YTO AaHHble WHCTPYKUMK

JO/MKHbIM 0bpa3om cobnogaloTcs, a nepcoHan

npeaynpexaeH 06 OnacHOCTSX, CBSA3a@HHbIX C

BbINOHSEMOW paboToM.

PekomeHpayeTcs, 4TO6bl 3TU 33a4K BbINOMHANNC

KBaNM@UUMpPOBaHHbIM nepcoHasnoM,

MPOVHCTPYKTUPOBAHHbIM KacaTeslbHO

cnegylowlero:

- W3beraTb KOHTaKTa C TOKOBEAYLUMMMU UK
BpaLLaoLLMMK YacTaMu;

- W3beratb ob6xoga wunu ypaneHuss  nobbIX
3aLUMTHBIX NPUCNOCOBNEHMUI U YCTPOWCTB;

- Wsberatb  pgnuTtenbHoro  npebbiBaHMs B
HEMOCPeACTBEHHON 6/IM30CTM OT MalWMuH C
BbICOKMM YPOBHEM LUYMa;

- Tonb30BaTbCA Haanexawumu npoueaypamu
npu TPaHCMOPTUPOBKE, MOAbEME, MOHTAXe,

3KCnyaTaunm n obcny>xmBaHmm
obopyaoBaHus;

- HeykocHUTENbHO cnefoBaTb BCEM
npeaoCcTaBiAeHHbIM MHCTPYKUMAM n
[OKYMEHTaUMM Mo NpoAyKTY NMpW BbIMOJTHEHUK

paboThl.
MNepen HavanoMm obcnyxwuBaHus, ybeauTecb, 4TO
BCE WCTOYHWKM  3HEPrMM  OTCOEAMHEHbl  OT
ABUraTenst M KOMMIEKTYOWMX BO M3bexaHue
yAapa 3neKTpU4ecknuM TOKOM,

2.2. CHATUE YNAKOBKHA

Mepea OTrpy3koM BCe ABUraTenn npoxoasT
3aBOACKOE  TeCTMpPOBaHWe W AMHaMUYeECKYyHo
6anaHCcMpoBKy.

Perynupylolume u  ckonb3swme  MnoBepXHOCTH
3alMLLEHbl 3aMeaNUTENSAMU KOPPO3UMK.

Mpy nonyyeHWM ™Mbl PEKOMEHAYEM MPOBEPUTL
YNaKoBKy Ha MpeaMeT  MOBPEXAEHMS  Mnpu
TPaHCNOPTUPOBKE.

DnekTpoasuraTenu OTrpyXatoTcs C
6/T0KMpPYIOLIMM BaNl YCTPOWCTBOM BO U36eXaHWe
NOBpPEXAEHNS MNOALMMHMKOB. Mbl pekoMeHayem
COXpaHUTb 3TO YCTPOMCTBO Ha ckiage Aans
NCMosb30BaHUS npu fAanbHenwen
TpaHcnopTupoBke. lNpun obHapyxeHun pgedekTa,
CBSDKUTECH C nepeBo3ynkoM uim ¢ WEG
Maquinas. [pu  OTCYTCTBMM  YBENOMJIEHUS
rapaHTus HeaencTBUTesbHa.

Mpn nogbeMe ynakoBOK, BaXHO cobnogatb
MECTHble WHCTPYKUMM AN noAgbeMa, a Takxke

WEg

NpoBEpUTb BEC YMaKOBKM W TPy30MOALEMHOCTb
NMoABLEMHOrO YCTPOMCTBA.

[suratenu, OTrpyxaemble B  [epeBsHHbIX
yNakoBKax, [O/DKHbl BCerga noAHMMaThcs 3a
6onTel C  KOnbU@MM  WMAM  creuunanbHbIMU
NoAgbEMHMKaAMKM, a He 3a Ban. SWMWK Henb3d
nepesopauvsaTtb. [logbeM W CNycK SILWMKOB
LO/MKEH BbINOHATLCS MNaBHO, YTObblI M36exaTb
NOBPEXAEHNS NOALLNIMHUKOB.

Mocne pacnakoBkM A0MKEH ObiTb  BbINOHEH
BM3YyallbHbI OCMOTp. He ypanante 3aWMTHYIO
CMa3Ky C KOHUA Bana W 3arfywKkn C KIIEMMHbIX
KOpob0oK. 3TW 3alUMTHble YCTPOWCTBA AOSDKHbI
OCTaBaTbCA Ha CBOMX MecCTax [0 3aBepLieHus
yCTaHOBKW. [ns papurateneil, 060pyAOBaHHbIX
610KM1pyIoLWLMM Basl  YCTPOWCTBOM,  TakKoe
YCTPOWCTBO ~ AO/MKHO  ObITb  ydaneHo. [ns
ABuUratenen C  LWapWKOBbIMK  MOALUMMHUKAMM,
MpOBEPHUTE  POTOP  HECKosibko  pa3. [pu
obHapyxeHuu MOBPEXAEHUN, HemMeasIeHHO
CBSXKWUTECH C NepeBo3unkoM u WEG Maquinas.

2.3. XPAHEHME
2.3.1. XpaHeHue B 3aKpbITbIX MOMELLEHUAX

Ecnu akcnnyaTaums aeuratens MNpOBOAWUTCA He
Cpasy, TO €ro Haao XPaHUTb YMaKOBaHHbIM, B
BEPTUKANILHOM MOSIOXKEHUN B CyXOM YUCTOM MecTe
M He B  KOPPO3MOHHO-aKTMBHOM  cpege.
MpUCNoHATL MM MoMelaTb Ha  YMAKOBKY C
[ABUraTeneM HUKaKuX NpeaMeToB Heslb3sl.

Bo u3bexaHue noBpeXAEHWUS MNOALIMMHUKOB,
[ABUraTenb [AO/MKEH XPaHUTCA B MecTe, rge
oTcyTcTByeT ntobas Bubpauus.

2.3.2. XpaHeHMe B OTKpPbITOM CK/1afe

Mpn BO3MOXHOCTM WCMONb3YWTE ANl XpaHeHus
[BUraTensi Cyxoe MeCTo, B KOTOPOM HeT
Bubpaumn. [Ana obecneyeHnss npaBUSIbHOIO
XpaHeHnst  0653aTeNlbHO MOYMHUTE  YMAKOBKY,
ecnm OHa 6bina nospexzaeHa npu
TPaHCNOPTMPOBKE. XpaHUTb U3aenne HeobxoanmMo
Ha CcrneuManbHblX ManneTax WM [epeBsHHbIX
noAaoHax BO M3beXxaHwe KOHTaKTa C uaywen oT
3eM/IM  CblpoCTblo.  He cTaBbTe yMakoBKy Ha
3eMnt0 u obecrneybTe UMPKYNSaUMIO BO3Ayxa MoA
YNaKOBKOM.

Ons Toro, utobbl ABuUraTeslb He HaMOK Mpu
MJIOXMX MOrOAHBIX YCNOBUSIX, HAKPOMTE YMNAKOBKY
KPbIWKOA MM 6pe3eHTOM, MpeaBapuUTeNbHO
NOAJSIOXKWUB NOA, HEee AEPEBSHHYIO pacrnopky , Ans
obecneyeHunst BEHTUISLUMMN.
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2.3.3. XPAHEHMUE BEPTUKAJIbHbIX
3NEKTPUYECKUX ABUrATEJIENA
BepTukanbHble aneKTpoABuraTen co
CMa3aHHbIMW  MOALUMMHUKAMM  MOTYT XpaHUTbCS
Kak B BEPTWKANbHOM TMOSIOXKEHUM, TaK WU B
FOPU30HTaIbHOM.

Macno  ¥3  MOAWMMHMKOB  BEPTUKAsbHbIX
3NeKTPOABUraTeniel, KoTopble TPaHCMOPTUPYOTCS
B FOPU30HTASIbHOM MONOXEHWUN, [AO/MKHO ObITb
yOoaneHo BO u3bexaHue yTeyek BO BpeMs
TPaHCMOPTUPOBKM. Mo npubbITUM
anekTpoaBuraTeneil K MeCTy HasHauyeHus, WX
HeobXxoAMMO  YCTaHOBWTb  BEpTMKanbHO,  a
NOALMMHUKN HEOBX0ANMO CMa3aTb.

2.3.4. APYTVIE MEPbDI
NMPEAOCTOPOXXHOCTU NPU XPAHEHUH

Mpu XpaHeHUn MOTOpOB, OCHALLEHHbIX
HarpeBaTeNbHbIMM  NpubopaMu, 3TW  NpUGOPbI
AOIDKHbI 6bITb BKIOYEHHBIMM.

Ecnu kpacka Ha MoTope 6blna noBpexzaeHa, BO
n3bexaHne KOppo3WM €ro HyXHO MOBTOPHO
MOKPacuTb, TOXE CaMOe KacaeTcsl M 3alWUTHOW
CMa3Ku Ha NOBEPXHOCTSX arperaTa.

MpuM XpaHEHMM MOTOPOB C  TOKOCHEMHbBIMM
Konblamu 6onee AByx MecaueB, Ans u3bexaHus
OKWUCNIEHUSI KOHTAKTOB W KOJeL, LETKN AO/MKHbI
XPaHUTbCS BbIHYTbIMW U3 THE3A.

BHUMAHME: lMepen skcnnyataumen
ABWraTensl BCTaBbTe LIETKU B rHe3aa
1 NPOBEPbLTE MX MOCAAKY.

WEg

2.3.5. COMPOTUBJIEHME U3onaumm

* * BHUMAHME! * *

Mepean TEeM Kak BbIMEpPSTb CONPOTUBJIEHUE
n3onauum, aABUraTtesnb AOJDKEH 6bITb
BbIKJIIOYEHHbIM, a nmnpoBepsieMas o06MoOTKa,
AOJ/HKHA 6bITb 3aMKHYTa Ha KOpNyc M 3eMJto ,
4yTo6bl YAANMUTL OCTAaTOK 3JIEKTPOCTaTUYECKOro
3apsfa. 3aMblKarolmMe Ha 3eMJ1I0 KOHAeHCaTopbl
HY>XHO OTKJ/IIOMUTb U 3aU30/IMPOBaTb.
HecobnrogeHune , 3TUx NnpaBun MOXET NPUBECTU
K TpaBMaM o6cny)xumBaroLlero nepcoHana.

Ecnu pgBuratenb He 3anyckaeTcs cpasy Xe B
3KCnnyaTaumio, OH JO/KEeH ObiTb 3aluMIeH oT
Bfarv, BbICOKMX TeMmnepaTyp W rpsiau  BO
usbexaHve noBpexaeHus usonsumn. [Mepen
3anycKoM [BUraTensl [O/MKHO ObiTb W3MEpeHo
COMPOTUBIIEHNE MU30NALUU OBMOTKM.

Ecnn  okpyxatowas cpega OYeHb BaXHas,
PEKOMEeHAYEeTC Nepuoanyeckasl MHCMEKUMS BO
BpPEMSI XpaHeHus. TpyaHo onpeaenuTb npasuna
Ans paKTUYECKOM BEIMYMHBI - COMPOTUBEHUS
U30NAUMM ABUraTensi, Tak Kak COMpOTMBIEHWE
M3MEHSIETCA B COOTBETCTBMU C TUMOM, pa3MepoM,
HOMVHa/bHbIM Hanps>XeHneM, COCTOSIHMEM
UCMONb3yeMoro MaTepuana usonauum u cnocobom
M3roToBneHnss apuratens. Heobxoaum 6oratbiit
oMbIT AN TOro, 4TOBbl pELWWTb T[OTOB U
ABWraTenb  Ans  3Kkcnnyataumu.  CTaTucTvka
3aMepOB MOMOXET MPUHATb PELLEHNE.

ConpoTuBNEHNE  M30NMAUMM  [AO/MKHO  ObITb
M3MEPEHO C WCMOMb30BaHWEM  MEraoMMeTpa.
HanpskeHne, nogaBaeMoe Ha OBMOTKY cTaTopa
npyv 3TOM 3aMepe, AO/MKHO ObiTb BbIGpPAHO MO

Tabnuue, NpUBEAEHHOMN HUXe, CornacHo
cTaHaapty IEEE 43.
HomuHanbHoe
3amep conpoTUBAEHUA U3ONALUM.
Hanps)XeHue n
0CTOsIHHOE Hanps)XxeHue (BoAabT)
06MOTKM (BonbT)
<1000 500
1000 - 2500 500 - 1000
2501 - 5000 1000 - 2500
5001 - 12000 2500 - 5000
> 1000 5000 - 10000

Mpun nposefeHMn  3aMepa, HanpskeHue,
nogaBaemMoe Ha HarpeBaTebHbIN
AQHTMKOHAEHCATHbI  3NEMEHT  A0/MKHO  ObITb
500V., a ans octanbHbiX KoMnoHeHToB 100 V.
He pekoMeHayeTcs NnpoBOAUTb 3amepsl
COMPOTMBEHUS U30NSLMN TEPMO3ALLNTDI.

Ecnmn TECT  BbIMOMHSETCA npu Apyro¥
Temnepatype, HeobxoaumMo  OTperynvMpoBsaTb
nokasaHusa go 40°C, wucnonb3ys  rpadwvk
W3MEHEHMS COMNPOTUBMIEHNS U30MSUMU  MPOTUB
TeMnepaTypbl, KOTOpPYylD AaeT caM pAsuratesib.
Ecnun Takoro rpacdmka HeT, MOXHO MCMOoSb30BaTb
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NMPUMEPHYIO KOPPEKTUPOBKY, AaHHYI0 B rpaduke
pucyHka 2.3, cornacHo craHgapty NBR 5383/
IEEE43.

KoppekTupytoLuuii koadduLMEHT conpoTusnexuns nsonaumm Kt 40°C

to 40°C,

-10 0 10 20 30 40 50 60 70 8O0 90 100

Temnepatypa 06MoTkm (°C)
R 40°C Rt x Kt40'C
PucyHok 2.3.

Ha crapbix pasuratensix, KoTopble

' ewle paboTaloT, Kak  MpaBwuno,

Y nosny4atoT 6onee BbICOKME BENNYMHBI
COMpPOTMBEHUS.

CpaBHeHWE BENMYNH, NMONYYEHHbIX B NpeablayLmx

TEeCTax Ha TOM Xe ABuratene npuv WAEHTUYHON

Harpyske, TeMmnepaTtype U YCNOBUAX BAXXHOCTU

ckaxeT 6onbwe 06 ycnoBusiX M30NSUMM MO

CPaBHEHUIO C BEIMYMHOWN, MOSTYYEHHOW B OAHOM
TecTe.

BennuuHa
CONpoOTUBJ/IEHUA YpoBeHb U30NSLUH
usonsaumMmn
2MQ unu MeHee Mnoxo#
< 50MQ OnacHbi
50...100MQ HeHopManbHblii
100...500MQ XopoLuuii
500...1000MQ OueHb xopoLuuii
> 1000MQ OTNNYHbIN

Tabrmuya 2.3a. — [llpegesibl CornpoTmuB/IeHNs 305U
S1EKTPOABUraTeNIEN,

WEg

MuHuMasibHOE CONpPOTUBJIEHUE U3ONIALIUN:

- Ecnm npu 3amepe, nposoguMoM npu 40°C,
COMpOTMBAEHNE M30MsUMM OyaeT MeHblle, 4eM
100 MQ, obmoTka pAo/mkHa ObITb MpoCylleHa
COrNacHO OMMCAHHOMY HWXKE MOpsaKy, npexae,
yeM anekTpoaBuraTens Oyaer pgonyweH K
3KCnyaTauum;

- pasobpaTb 3neKTpoaBuraTenb, BbIHYB pOTOpP M
NOALUNMHMKN;

- pasMecTWUTb CTaHWHY ABWUraTens co CTaTopoM B
CyLIMbHOM LKady M NporpeTb A0 TemnepaTypbl
130°C, BbligepaB He MeHee 08 w4acoB. Ecnu
ABuraTenb 6onblion (Tunopasmep Boille 630 M3K
unn  104XX HEMA), m™oxeT noTpeboBaTbcs
npocyLlKka B TedeHre 12 4acos, Kak MUHUMYM.
TOT e MopsAoK AEWCTBUMN [OHKEH NMPUMEHSTHCS
Ans apurateneit ¢ asHbIM poTOPOM.

Mo OKOHYaHWMM NPOCYLKN HeO6X0ANMMO MOBTOPHO

3aMepuTb conpoTtusneHune mnsondaummn n
NpoBEPUTb, HaxoAUTCA /M HOBOE 3HA4EHUE
conpoTuBneHus nsonaummn B npeaenax,

yKazaHHblx B Tabnuue 2.3.a., n, ecm nx
JOCTUrHYTb He yAanocb, HeobXxoauMO BOMTM B
KOHTaKT ¢ WEG.

2.3.6. UHAEKC NOJIAPU3ALIMUN

Wupekc  nonspuzaumm  (P.I.)  TpagauuMOHHO
NCYMCIISIETCA  KaK  TMPOLIEHTHOE COOTHOLLEHMWe
mMexay 10 MuH conpoTtusneHus nsonauum (IRy) m
1 wmuH conpotuBnenns wusonaumu(IR1l), npwm
CpaBHUTENbHO OAMHAKOBOW TemMnepaType.

Yepes nHAEKC NnonspusaLmm nosib30BaTeslb MOXET
OLIEHUTb COCTOSIHME M30MSILUMM MOTOPa COrNIacHO
3TOM Tabnuue:

UHpekc nonspusaummn YpoBeHb U30nummn
1 nnn mexee MnoxoM
<1,5 OnacHblii
1,5a2,0 HeHopManbHbI
2,0a3,0 Xopoluuit
3,0a4,0 OyeHb xopoLuui
> 4,0 OTNNYHbBIN

Tabrmuya 2.3b. — WIHAeKc rionispu3zaim (COOTHOLLIEHHUE
mexgy 1 m 10 muHyTamu).

Cpasy ne nocne n3MepeHus
COMpPOTUBJIEHUS U30NSALMK, NPOBOAKY
Heo6xoAnMO 3a3eMJIUTh.
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2.4. AO/JTTOBPEMEHHOE XPAHEHME
2.4.1. BBEAEHUE

WMHCTpyKUMM 1O  [OSITOBPEMEHOMY XpaHEHWIO,
NMpUBELEHbIE HWXE, NpeAHasHayalTca And
3NeKTpoABUraTeNnel,, KOTOpblE HaxoaaTcs Ha
[ONITOBPEMEHHOM  XPaHEHWN W/WNKM  HaxoAsTcst
ONUTENbHOE  BpeMSs B OCTaHOBJIEHHOM
COCTOSIHUM [10 Hayana sKcrsyaTaLmn.

2.4.2. OCHOBHbIE MOMEHTbI

CywecTByeT npakTuka, 0CObeHHO BO BpeMs
CTPOMTENLCTBA NPOM3BOACTBEHHbIX MOMELLEHWIA,
Koraa 3MeKTpoABUraTenu noaBepratoTcst
[IO/TTOBPEMEHOMY XpaHEHWIO elle [0 BBOAA B
3KCMyaTauMld WAM  Koraa WX HeMeasieHHas
yCTaHOBKa, MNPUMBOAUT K TOMY, 4YTO OHMU
noaBepratoTcs BO3AENCTBUSIM, pe3ynbTat
KOTOPbIX ABNAETCA HENPEACKA3yEMbIM.

TpyAHO OUEHUTb KOHEYHbIM pe3ynbTaT Bcex
BO3MOXHbIX BO3AEWCTBUIN Ha 3NEKTPOABUraTe/b
(aTMocdepHble, XMMUYECKMe, TeMnepaTypHble,
MEXaHW4ecKmne), KOTOpPbIM OH MOXET
noABEPrHyTbCS BO BPEMSI XpaHEHWsl, MOHTaXa,
MepBOHaYasbHbIX WUCMbITAHWA A0 Hayana CBOEN

aKCnyaTaumm.
[pyroi  cyllecTBeHHbIW dakTop —  3TO
TpaHCMopTMpoBKa.  Hanpumep, K MecTy
YCTAHOBKU SJIEKTpOABUIraTENb MOXeT

MepeBO3UTLCS OTAENbHO, UK Byyun COCTaBHOM
YyacTblo Kakoro-nnbo ob6opyaosaHus. [Monoctu
3NeKTpoaBuraTens (BCe BHYTpeHHee
MPOCTPAHCTBO, OOMOTKM U BHYTPEHHOCTb
KOpobkM  BbIBOAOB) NOABEPXKEHbI  BAUSIHUIO
atMocdepbl WM U3MEHEHUSIM  TeMmnepaTypbl.
BnaxxHOCTb  BO3Zyxa MOXET npueBecTn K
06pa3oBaHMI0 KOHAEHCaTa U, B 3aBUCUMOCTM OT
CoCTaBa M CTEMeHU 3arpsi3HEHHOCTU BO3AyXa,
XMUMUYECKM  arpeccvBHble  BeLlecTBa  MOryT
MPOHMKHYTb B 3TN MOJIOCTW.

Bcneacrsue J0IrOBPEMEHHbIX NpoCTOoeB,
BHYTPEHHME KOMMOHEHTbI, TaKMe Kak 06MOTKa,
MOTYT 3apXXaBeTb, COMPOTUB/IEHNE M30NSLUK
MOXET YMEHbLUNTLCSA A0 HeAonyCTUMbIX

BEMMYMH, CMa3ka B MOALMMHUKAX HE BbINOSHATh
CBOMX (DYHKLMIA.

3n akTopbl yBENMYMBaIOT pucK
BO3HMKHOBEHMSI MOMIOMOK ele [0 Havana
aKcnyaTauum obopyaoBaHusi.

Ana Toro, 4yTo6bl He NOTepsATb MNpaBO Ha
rapaHTuiiHoe o6cnyxuBaHue,
npepocTaB/isieMoe npousBoavTeNieM, BcCe
Tpe60oBaHMsA, OMUCaHHble B  AaHHOM

WEg

MHCTPYKLMWN, NpeAbsB/iieMble K MOHTaXYy,
XpaHEHMIO, YNAaKOBKe U

TEeXo06CNny MBaHUIO,
BbIMOJIHATLCA U
AOJDKHbLIM 06pasomM.

AOJKHbI
AOKYMEHTUPOBAaTbCA

2.4.3. MECTO XPAHEHMA

YT10bbl Ob6ecneuntb Hauay4wue YycioBus — Ans
AO/ITOBPEMEHOIO XPAHEHWUS 3MEKTPOABUraTeNeN,
MEeCTO XpaHeHUsl AO/HKHO CTPOro COOTBETCTBOBATb
KpPUTEPUSIM, OMUCAHHBIM HUXE.

2.4.3.1. XPAHEHME B 3AKPbITbIX
MOMELLEHUAX

- [MMomeweHne [JOMKHO  6bITb  MOSTHOCTBLIO
3aKPbITbIM CO BCEX CTOPOH M UMETb HaBeC;
MecCTo XpaHeHUs1 AO/MKHO ObiTb 3aLUMLLEHO OT

BMIAXKHOCTW, UCMApeHW, 0COBEHHO XMMUYECKU

arpeccuBHbIX, FPbI3YHOB M HACEKOMbIX.

- B HeM He MOryT npucyTCTBOBaTb KUCMOTbI UNN
KOPPO3WMHbIE Tasbl, TakMe Kak Xfop Wiu
[BYOKWCb Cepbl (CEPHUCTbIN aHrMapua).

- OHO He MOXeT NoaBepraTbCs HNU CUIbHBIM, HU
NPOAO/MKUTENBHBIM BUOpaUmsM.

- [domkHa MMeTbCs BEHTUISUMOHHAS cuctema C
unbTpaumei;

- TeMnepaTypa XpaHeHMs OO/MKHA HaxXxoAWUTbCs
B uHTepBane (5°C < t < 60°C), 6e3 pe3skux
CKA4yKOB TeMnepaTypbl;

- OTHocuTenbHas BNaXxHOCTb Bo3ayxa < 50%;

- [omkHo 6bITb 3aWMLEHHbIM OT Ips3n U
HaKoMIeHWs Nbln;

- HomxHo NUMETb cucTemy
CUrHanu3aumu;

- [JomKHO UMEeTb AOCTYN K 3N1eKTPO3Heprv ans
OCBELUEHNS W BO3MOXHOCTU  MOAK/OYEHMS
HarpeBaTesIbHOro QHTMKOHAEHCATHOro
aNeMeHTa.

noXapHoMu

B cnyuyae, ecnm kakoe-nnbo w3 TpeboBaHMiA,

npeabsBnsSeMbiX K MECTY XpPaHEHWUsi, He MOXET

6blTb  BbIMOMIHEHO, Ha MEpMOA  XpaHEeHus

aneKkTpoABuraTenb AOMONHUTENBHO AOMKEH 6bITb

3awmuleH Metoaamu, npegnonaraembiMm WEG:

- B 3aKpbITOM fepeBSHHOM filuMKE WM B YeM-
6o NnogobHOM eMy, MMeIOLEM KOHCTPYKLMIO,
KOTopass  MO3BONSET MMeTb  A0CTYyn K

3/1EKTPO3HEPrN ans NOAK/IOYEHNS
HarpeBaTebHOro QHTUKOHAEHCATHOro
3/IEMEHTa;

- Ecnu cywectByeT p1CcK NOSIBNEHWS MPbI3yHOB,
HaCeKOMbIX WM TMJIeCeHN, TO AWK, B
KOTOPOM HaxoAWTCS 3NeKTpoABUraTesb B 3TOM
MecTe XpaHeHusi, AomkeH ObiTb 0bpaboTaH
nytem pacnblneHns nnm HaHeceHust
COOTBETCTBYHIOLLMX XMMUYECKMX NpenapaTos;
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- K ynakoBblBaHWIO  [JO/MKEH  AOMYCKaTbCS
TOMbKO KBanudUUMpOBaHHbIN
06CNyXXMBaIOLWMA  MEepPCoHan, NpUHUMAOLWMIA
BCE HeobxoanMble NpeaoCTOPOXHOCTU.
OpraHusauus, BbiMoNHsoWas 3Ty paboTy,
JO/MKHA HECTM MOJSIHYI0 OTBETCTBEHHOCTb 3a
YNaKOBKY 3/IEKTpoABUraTens.

2.4.3.2. XPAHEHUE BHE NOMELLEHWNA

He pekomeHayeTca (BpeMeHHOE) XpaHeHue
aneKkTpoAaBUratesie BHe NoMeLleHUM.

B cnyuasix, koraa Henb3s u3bexaTb XpaHeHUs BHE
MOMELLEHWUI, 3NEKTPOABUraTENb AO/MKEH BbITh
MoMelleH B CreuuanbHbii ANns Takux YCIIOBUNA
yexon:

- ans XpaHeHns BHe NMoMeLLeHni
(BpeMEeHHOoro), Kpome Mep, NpeayCcMOTPEHHbIX
ans XpaHeHus BHYTpM MOMELLEHMN,

YNaKoBaHHbIN 3MeKTpoaBUraTeNlb Heo6XoanMMO
MOSTHOCTBIO 3aTAHYTb 6PE3EHTOM UM MPOYHOM
MNAaCTUKOBOW MNEHKOW, 4TO6bl 3aWUTUTL OT
MbISIM, BN@XXHOCTU U UHOPO/IHbIX BELLECTB.

- Yxe 3alLUMLLEHHbIN 3NeKTpoaBuraTesib
HeobXxoaMMO  pasMecTUTb  Ha  peLleTKe,
[JEPEBSAHHOM HacTune winm 6ase, 4TOOSI

rapaHTUpoOBaTb 3allUTy OT BAary, VI,CIYLLI,eﬁ oT
3EMIN.

- [MpogaBnuBaHve 3eMAM  MOA  TSHKECTbIO
ynakoBaHHOMO anekTpoABuraTens
HeaomnyCcTMMo.

- TMocne BbLINOSIHEHMSI BCEMO BbILLEONUCAHHOIO,
Heobx0AMMO  COOpPYAMTb ele HaBec oOT
npsiIMOro AOXAs, CHera WU Yepe3MepHOro
COSIHEYHOr O Harpesa.

BAXXHO

Bo BpemMsi [0NMroBpeMeHbIX MEPUOAOB XpaHeHUs
PEKOMEHAYETCS  MPOBOAUTb  MEPUOANYECKYHO
NPOBEPKY  YC/OBUIA  MeCcTa  XpaHeHus  u
TEXHUYECKOrO  COCTOSIHUSI  3NeKTpoABUraTens
COrNacHO MNuaHy TEeXHUYECKOro 06C/yXMBaHUS,
OMMCaHHOMY B JaHHOMN UHCTPYKLWW.

2.4.5. OTAEJIbHbBIE KOMIMOHEHTbHI

B cnyyae nocTaBoK KOMMAEKTYHOWMX (KIIEMHbIE

KOpObKK, TEnN006MEHHMKM, KPbILWKK U T.4.),

OHW TOXE AO0MKHbI 6bITb YNakoBaHbl COrNacHo

ONMCaHHbIM paHee TpeboBaHMAM.

- OTHocuTenbHas BNAaXHOCTb BO3Ayxa BHYTpU
YNaKoOBKM He Ao/mkHa npesblwaTtb 50%.
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2.4.6. HAI'PEBATEJ'II:H‘!:IVI
AHTUKOHAEHCATHbIWN JIEMEHT

- B TeyeHne BCEro nepuoda XpaHeHus
HarpeBaTesibHbI aHTUKOHAEHCATHbIA 3/IEMEHT
JIO/DKEH 6bITb MOAK/HOYEH K 3MEKTPOMNUTAHMIO,
BO u3bexaHuWe KOHAEHCAUMW Brarv BHYTPU
3MIeKTpOABUraTeNs,  MNOAAEPXMBAS  TakKuM
06pa3oM conpoTMBIEHNE M30MALUMN OBMOTKM
Ha [IO/HKHOM YPOBHE.

HATPEBATEAbHbIH AHTUKOHAEHCATHbIH
OAEMEHT JAEKTPOABUTATEAA OBASATEAbLHO
AONXKEH BbITb BKAIOYEHHbIM, KOTAA XPAHEHUA
MPOU3XOAUT B MECTE, T'AE TEMIMEPATYPA < 5°C
N OTHOCUTEABbHAA BAAXHOCTb BO3AYXA > 50%.

2.4.7. CONPOTUBJIEHMUE N3onsauumm

- ConpoTtusneHue nsonsauum 0bMOTKM
aneKTpoaBuraTens  AO/MKHO 3aMepsiTbCs Ha
MPOTSDKEHWM BCEro nepuvoja XpaHeHus, a
TaKkKe HenocpefcTBEHHO nepef  3anyckoM
anekTpoABuraTens B 3KCMyaTauuio, Kak
onuncaHo B NyHkTe 2.3.5. AaHHOW MHCTPYKLMK,
W JaHHble [O/MKHbl  perncTpuposaTbCs C
nepuoanYHOCTLIO B TPKU Mecsua.

- Bo3MOXHble nageHus 3HayeHW CHUMaeMbIX
NoKasaHui [Ans  COMPOTUBIEHUS  U301SILUMK
[OJSDKHbI NOABEpPraTbCs aHanu3y U yCTpaHeHMIo
BbI3BABLUMX WX MPUYKH.

2.4.8. HESALUNLLEHHDBIE PABOYUE
MOBEPXHOCTU

- Bce He3allUMLLEHHble NOBEPXHOCTH
(Hanpumep, TOpubl Bana M (naHuUbl)
MOKPbIBAIOTCSA Ha 3aBOJIE BPEMEHHOMN 3aLIUTON
NPOTUB KOPPO3MM.

- DTa 3awMTa [o/mMkHa 0b6HOBNSATbCA MO
MeHbLLUEeN Mepe Kaxable 6 Mecsaues. Ecnv oHa
6bina ydaneHa waM - noBpexaeHa, To
Heobx0AMMO ee BOCTaHOBWUTD.

PexoMeHayeMble A8 3TOWN Lenu NpoayKTbi:

HasBaHme: Dasco Guard 400 TX AZ

Mpoussoautens: D.A. Stuart Ltd

HassaHue: TARP, Mponssogutens: Castrol.
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2.4.9. NOALLUNMHUNKA

2.4.9.1. 1OALLUMNNHUK KAYEHUA
CMA3AHHbIN CMA3KOW

Ha 3aBoge noAWMNHMKM CMasblBalOTCA  Ans
npoBeaeHWs TECTOB C 3/1eKTpoABUraTenieMm.

Bo Bpems Bcero nepuvoaa XpaHeHus, Kaxkable ABa
mMecsua, Heobxoaumo pasbnokupoBaTb Ban M
BPYYHYO NpPVMBECTM €ro BO BpalleHue, 4TobbI
noaaep>KnBaTb NOALUMMHUK B pabouem
COCTOSIHUMN.

Mocne 6 MecaueB XpaHeHWUs WM nepes HavanoMm
aKCnyaTauum, NOALWMNHUKK AOMKHbI BbITb CHOBA
MOKPbITbl CMa3koW, cornacHo nyHkty 4.2.1.5
[JaHHON MHCTPYKLUMK,

B TOM cnydae, ecnu snekTpoaBuraTeslb XpaHUTcs
cpokom  6bonee  ABYX €T,  MOALUMMHMKM
Heo6x0aAMMO BbIMbITb, MPOBEPUTb W  MOKPbITb
CMa3Kol, cornacHo nNyHkTy 4.2.  [AaHHOM
NHCTPYKLUMMK.

2.4.9.2. NOALLUNNHUK KAYEHUA,

CMA3AHHbIA MACJZIOM

- B TpaHcnopTtupyeMoM anekTpoasuratene, B
3aBMCMMOCTM  OT TMOJIOKEHMS, MOZALUMMHUKN

MOryT OblTb WAM He O6biITb  CMa3aHHbIMK
MacsioM.
- DnekTpoaBuratenb AO/MKEH  XPaHWUTbCA B

paboyeM MOMNOXKEHUW, @ MNOALUMMHUKA SOMKHbI
6bITb CMa3aHbl MaC/IOM.

- HeobxoamMmo cneautb 3a ypoBHeM Macna, OH
JO/DKEH JocTuratb cepeavHbl  YPOBHEBOrO
OKHa.

- Bo Bpemsi BCero repnoga XpaHeHus, Kaxgwle
4Ba MecsLa Heobxoanmo pa3briokupoBaTh Basl
U BPYYHYHO MPUBECTH Er0 BO BPALLEHMNE, YTOOb/
MIO4AEPKNBATL  MOAWNITHUK B Ppabovyem
COCTOSIHUM,

- [locne 6 MecsaueB XpaHeHUs U nepeq Havanom
3KCnyaTauum, NOAWWMHUKA  AOMKHbI  6bITb
CHOBA MOKPbITbI CMa3KoM, COMMACHO MyHKTY
4.2.1.5 faHHON MHCTPYKUWMMK.

- B TOM cnyvae, ecnu anekTpoasuratesib
XpaHuTca  cpokom  6Gonee  gByx  neT,
NOALLNMHMKN HEOBXOAMMO BbIMbITb, NPOBEPUTL
M CMa3aTb COMMlacHO MNyHKTY 4.2 AaHHOM
WHCTPYKLUMN.

2.4.9.3. 1OALLUMNHUK CKOJIb)XXEHUA

(BTYJIKA)

- B TpaHcnoptupyeMoM anekTpoaBuratene, B
3aBUCUMOCTU  OT MOJSIOXKEHMUS, MNOALIMMHUKK
MOryT OblTb WM He ObiITb CMa3aHHbIMU
MacsioMm,

- Heobxoammo cneautb 3a ypoBHEM Macna, OH
[JO/KEH AOCTUraTb CepeavHbl  YPOBHEBOMO
OKHa.
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- Bo Bpemsa Bcero nepuoaa xpaHeHusl, Kaxable
ABa Mecsiua, HeobxoaMMo pa3bnokupoBaTb
BaJ1 M BPYYHYO NPUBECTU €r0 BO BpalleHne co
ckopocTbio 30 060pOTOB B MMUHYTY, 4TOObI
NMPUBECTM B ABWXXEHME MAcio U NOAAEPXKMBATb
MOALMIMHUK B paboyeM COCTOSIHWM.

B cnyyae, koraa HEBO3MOXHO NPOBEPHYTb Bas

aneKkTpoasuraTens, YTobbl 3aWnTUTb OT KOPPO3UK

KOHTaKTHble  MOBEPXHOCTM, a TaKke CcaM

NOALWMMHUK WU3HYTPW, HeobXxoanMo BbINOMHUTD

cnegyrowme ykasaHus,:

- YpganuTe 13 NOALWMMHMKA BCe Macso;

- Pasbepute noawunHWK, cneays ykasaHusM
nyHkTa 4.2.4.2 AaHHON UHCTPYKLUMK .

- OuncTVTe NOAWMMHHUK;

- Hanecute AHTMKOPPO3MOHHOE CpeacTso
(Hanp.: TECTIL 511, Valvoline wnu Dasco
Guard 400 TX AZ) Ha BHELLHee M BHYTPEHHee
KOMbL@ W Ha KOHTAKTHYIO MOBEPXHOCTb C
BasIOM CTaTopa;

- Cobepute MOALMMHUK, COMMACHO OMUCaHHOMY
B NyHKkTe 4.2.4.3 1aHHON UHCTPYKLWUMK;

- 3akpoiTe  BCce  pe3bboBble  OTBEpPCTUS
pe3bb0BbIMK 3arnyLKamu;
- 3arepmeTusupyiiTte BO/ZIOHENPOHNLIGEMO

KJTEMKON JIEHTOW BCE 3a30pbl MEXAY BasioM U
YMIIOTHEHWEM MOALLIMMHUKA;
- Bce dnaHupl (HanpuMep, AN cAvMBa U Noaaum

macna) OOMKHbI 6bITb 3alUMLLEHbI
HeobpaboTaHHbLIMU MOANIOXKAMM;

- CHuMMMTE  BepxHee  CMOTPOBOE  OKOLUKO
NoALIMIMHMKA n pacnblMTe
AHTVMKOPPO3UNOHHbIN cnpen BHYTpU
MoALMIMHKWKA;

- TlomecTnTe HeCKoNbKO —BnaronornaTuTenem
(KpeMHerenb) BHYTpPb  nmoawunHuka. OH
abcopbupyetr BnaXHOCTb M NpefoTBpallaeT
obpaszoBaHue KoHAeHcaTa BHYTpU
NoALMIMHKUKA;

- 3aKkpoMnTe nOAWMWMNHMK BEPXHUM CMOTPOBbLIM
OKOLLIKOM.

B ToM cnyyae, ecnm Cpok XpaHeHWsl npeBbiliaeT

6 MecsaueB:

- MoBTOpUWTE NpoLeaypy, ONMCAHHYIO Bbile;

- Monoxwute HOBble BnaronornaTuTenu
(KpeMHerenb) B NOAWMMHMK.

B TOM cnyuae, ecnm Cpok XpaHeHWsl npeBbiliaeT
2 Mmecsiya:

- Pasbepute nogwmnHuK.
3aKoHcepBupyiTe "
NOALMMNHMKA Ha XpaHeHue.

noMecTuTe O€ETann
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2.4.10. LLIETKHM

- LLleTku 3MeKTpoABuraTene c
KOPOTKO3aMKHYTbIM POTOPOM  AOJKHbI ObITh
NOAHATbI B  LUETKOAEPXATENM, YTOBbl He
KacaTbCsl KOPOTKO3aMKHYTOrO  poTopa BO

BpeEMSi BCEr0 CPOKa XpaHeHUs U, TakuM
06pa3oM, NpeaoTBpaTUTL Ero OKUCTIEHME.

- LLleTkn pomkHbl 6bITb BO3BpALLEHbl B
MCXOAHYI0 MO3ULMI0O HEMOCPEACTBEHHO Mepen
YCTaHOBKOW M 3amnyCcKOM 3/IeKTpoABUraTens.

2.4.11. KJIEMMHASA KOPOBKA

Mocne npoBepKM CONPOTUBMIEHUS  M3ONSLUK

obMOTKM  CcTaTepa, HeobxoaMMO MNpOBEPUTH

rNaBHylo, a Takke 1 Apyrue Kopobku BLIBOAOB MO

cneayowmnM napameTpam:

- BHYTpWM OHM AOMKHBI BbITb CYXUMU, YUCTLIMU
1 6e3 CKOMIEHWUN MbINN .

- Ha KoHTaKTax He AO/MKHO ObiTb MPM3HAKOB
KOppO3um.

- YNNOTHEHWS AO/MKHbI HAXOAUTLCS B XOPOLUEM
COCTOSIHUM.

- KabenbHble BBOAbI AOMKHbI 6bITb NPaBUIBHO
3anasiHel.

Ecnv Kakon-nnbo U3 NpUBEAEHHBLIX MYHKTOB HE
COOTBETCTBYET [AEWCTBUTENBHOCTH, HEob6XoanMo
NPOBECTU YNUCTKY WS 3aMeHy AETaneil.

2.4.12. NOANOTOBKA K BBOAlY B
SAKCNJIYATALUMUIO NOCNE
AOJITOBPEMEHHOIO XPAHEHUA
2.4.12.1. YNCTKA

- 3J'IeKTp0LI,BMFaTerIb [omkeH 6biTb cBoboaeH
OT MaChna, BOAbl, MblJIN N TPA3N KaK BHYTPWH,

TaK W CHapyXW. BHyTpeHHSiS  umucCTKa
3neKTpoaBUraTens JO/MKHA 6bITb
npousBedeHa CKaTbiM  BO34yXOM npw
MOHWXXEHOM AaBNIEHUN.

- HeobxoauMo ypanuTb  aHTUMKOPPO3WOHHOE
CpeacTBO  C  OTKPbITbIX  MOBEPXHOCTEM

MCNONb3ys BETOLb, CMOYEHHYIO PacTBOPOM Ha
ocHoBe HedTu.

- Heobxoanmo YAOCTOBEPUTBLCS, yTO
MOALUMMHMKN W MOSIOCTU, MOKPbITbIE CMA3KoM,
CBOGOAHbI OT Trpsi3u, @ MpPOBKM [OIHKHBIM
06pa3oM 3aKkpbiThl W 3arepMeTU3NPOBaHHDI.
Mp13HaKM OKUCNEHMS W JpyrMe nsTHa B
MeCTax KpenjeHus MOALMMHUKOB W Base
LOMKHbI H6bITb OCTOPOXHO yAANEHbI.
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2,.4.12.2,. CMA3KA NoALLUUNHNKOB

Ona  cmasku NOALWWMHMKOB  HeobxoamMo
NCMosib30BaTb CMasKy WM npeaHasHayeHHoe ans
3Toro ™macno. Bca Heobxogumasi MHdopMaums
COAEPXUTCS HA MAEHTUUKALMOHHOM HAANUCK Ha
noawnnHuKax. Cma3ka OOJMKHa  BbINOJIHATLCA
COrnacHO nopsiaky onucaHHomMy B [nase 4

“TexHuuyeckoe obcnyxmsaHme” JaHHOW
WHCTPYKUMM, B 3aBUCMMOCTM  OT  TuMa
NOALLNMHMKA.

3ameuaHue: MoAWNMHUKN CKOMBXEHUS, KOTopble
CMa3blBaloTCH U3HYTPU AHTUKOPPO3NOHHBLIM
CpPeAcTBOM M BRaronornoTuTeneM, A0MKHbI ObiTb
pa3o6paHbl COrfiacHo npoueaype, OnMUCaHHOW B
nyHkTe 4.2.4.2, BbIMbITbl, C TEM, YTOObI OUNCTUTL
MX OT aHTUKOPPO3MOHHOMO CpeacTBa W YAAnuTb
BMaronornoTuTenb. 3aTeM MNOAWWMMHMKM  CHOBA
JOMKHbI 6bITb  cobpaHbl, COrnacHo npoueaype,
OonucaHHOW B nNyHkTe 4.2.4.3 nocine uyero,
CMa3aHbl 3aHOBO.

2.4.12.3. MPOBEPKA COMNPOTUBJIEHUA
nsondauumm

Mepen HavanoM 3KcnayaTaumm  HeobxoauMMmo
NPOBEPUTbL COMPOTUB/IEHNE M30NSALUKN, COracHO
NyHKTY 2.3.5 AaHHON MHCTpyKUMMK.

2.4.12.4, APYIOE

Mpexae uyeM 3anyCcTUTb 3/EeKTpoABWraTeNlb B
3KCMyaTauuto, creayvuTe oCTallbHbIM YKa3aHUsM,
onucaHHbIM B Mnaee 3.3. “BBoa B akcnnyaTtaumio”
J@HHOMN MHCTPYKLIMMN,
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2.4.13. NJ1AH TEXHUYECKOIO OBCJ1Y>XKXUBAHNSA BO BPEMSA XPAHEHUA

B riepnof XpaHeHus TEXHUYEcKoe 05C/7}/)I(MB:3HI/I6 SJIEKTpOABUrarTesia  HO/DKHO OCYLYEeCTB/IATECA U
PErNCTPUPOBATLCA COITIaCcHO [ll/iaHy, OfncaHHoMy B ﬂpl/lBé’,ﬂE’HHOI/‘Il HKe Tabmue:

Kaxgbie
EXeMecsiuHO Kaxabie wecTh Kaxgble | Mepea Havanom

[Ba Mecsiua T ABa roga paboThi

OueHka

MecTo xpaHeHus

[MpoBepsiTb YMCTOTY X X

>

lMpoBepsiTb BNaXXHOCTb M TeMnepaTypy

[poBepsTb Ha HanMyne HaceKOMbIX X

3amepsTb ypoBeHb BuOpaLum X

YnakoBka

lMpoBepsTb huanyeckme NoBpeXaeHNs X

MpoBePSATb OTHOCUTEMbHYIO
BIAXXHOCTb BHYTPY YNaKOBKM

3ameHsITb BnaronornoTuTens (ecnu

; X Koraa Heobxoammo
TakoBOW UMEETCs)

AHTUKOHZAEHCATHbIN HarpeBatesb

MpoBepsiTb YCroBUs paboThl | X | ‘ ‘

SHEKTPOABVIFaTeﬂb NOJIHOCTbIO

OcyLiecTBNTb BHELLHIOW YNCTKY X X

[poBepsiTb COCTOSHWUE NOKPaCKK X

[MpoBepsiTb aHTUKOPPO3NOHHOE
CPEACTBO Ha OTKPbITbIX YaCTAX

MMoNONHATL aHTUKOPPO3MOHHOE
cpeacTeo

O6MOoTKM

[poBepsiTb CONPOTUBIIEHNE U30MALMN X X

[MpoBepsiTb NoNsApU3aLuo X X

KopoGka BbIBOAOB M 3aXUM 3a3eMIeHuUs

BHYTpeHHss uncTka X X

MpoBepsATb Criau 1 NpoKIaaku

MoawunnNHMKM Ka4eHna Ha cMa3ke UNK Ha macne

lMposopaunsaTh Ban X

Cma3bIBaTh NOALWMIHUK X X

Pa3bupaTb 1 YUCTUTb NOALIMMHMK X

MopwunHuk BTYJKU

lMposopauneath Ban X

OOBHOBNSATL aHTUKOPPO3NOHHOE
CpeacTBO ¥ BNAronornoTuTent

YncTuTb M cMa3blBaTb NOALLIUMHUKM X

Pa3bupatb 1 KOHCEPBMPOBATbL AeTanu X

LWeTku (ABMFaTenVI C KOPOTKO3aMKHYTbIM POTOPOM )

[NogHUMaTh LETKM Bce Bpems xpaHeHus

OnyckaTb LWEeTKK 1 NPOBEPSITb KOHTAKT X
C KOPOTKO3aMKHYTbIM pOTOPOM
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2.5. NEPEMELLEHME

ans MOAHATMS  ABUraTenss  Mosb3yMTeCh
UCKNIOYUTENBHO  pbIM-6onTamu.  Hukorga He
noaHMManTe ABuratenb 3a Bas. [poBepsinTe Bec
MoTOpa. UYTobbl He MOBpeauTb MOALIMIHUKM
noagHMMaTb U OMyCcKkatb MOTOP HYXHO O4Y€Hb
aKKypaTHO.

2.5.1. -TPAHCIOPTUPOBKA
ANNEKTPOABUIATEJIEM - IUHUA H

JINHUA H

= [ o

BHuMaHMe:
1) KpoHLUTENHLI Ha paMe paccyuTaHbl TOMbKO
Ha MOAHSATME ABUraTens NnogbeEMHUKOM. He

noagHMManTe O[IHOBPEMEHHO Apyroe
obopynoBaHWe, Takoe KakK Hacocbl Wawu
KOMMpeccopbl;

2) MakcuMmanbHbIi YpOBEHb HAK/IOHa Lenen
WM NIIMOK  MOABbEMHUKA HE  [IO/DKEH
npesbiwaTtb 30°:

3) Ucnonb3oBatb BCE pbIM-60/1TbI

anekTpoasuraTens,
CTaHWHe,;

4) HecobniogeHne 3TUK  MNpaBun  MOXET
npuBecTM K nopye ob6opyaoBaHUS WK
TpaBMaM nepcoHana.

NPUKPENJIEHHbIE K
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PbiM-60NnTbl, MoOACOEAMHEHHbIE K  KOprycam
NOALLUMIMHUKOB, Tenn006MeHHNKY, pacTtpyby
Cny>aT Ans nepemeLLeHnst UCKOUUTENbHO 3TOro
3M1EeMEHTa.

2.5.2. - TPAHCNOPTUPOBKA
SNNIEKTPOABUIATENEN -INHNUA M

JINHNUA M

Ty [CLLVES) ooy
' |
=
@ = || = |
B—==—a
BHuMaHue:
1) He nepemMeluainTe MOTOP 3a KpeneHus
Tenn006MeHHUKa;

2) NepemelueHne 6e3 Ten006MEHHUK];

3) Ecnu ueHTp TSHKeCTU HaxoamuTcs He
nocpeaunHe, HOﬂ,HMMaVITe TaK, KaK NMnokKka3aHo
Ha puc 3.
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2.5.3. TPAHCIMOPTUPOBKA .
BEPTUKAJIbHbIX SJIEKTPOABUIATEJIEUN

el 00Donogoagp
WoonRRRce

@floacanno00
AL e et

TpaHcnopTnpoBka
3neKTpoABUraTenei WEG
OCYLLECTBNSATLCS COMTACHO PUCYHKY BbILLE.

ans BEPTUKa/bHbIX nepemMelLeHniA
aneKkTpoABUraTenein HeobxoaMMo  Bceraa
ncnonb3oBatb Bce 4  pbiM-60nTa, Tak, u4TO6bLI
MoAbEMHbIE LEMM WM KaHaTbl TOXe Oblin B
BEPTUKATbHOM MOJTOXXEHNN. 3TO NOMOXET
ns3bexaTb Yepe3MepHbIX Harpy3oK Ha pbiM-60/1TbI.

BEPTUKAJIbHbIX
AOJ1XXHa

16
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2.5.4. YCTAHOBKA BEPTUKAJIbHbIX
SNNIEKTPOABUIATEJIEN

BepTukanbHble 3nekTpoasurateny WEG umelot 8
pbiM-60nTOB, 4 M3 KOTOPbIX HaxoAdATCs Ha
nepeaHen yactu, a 4 — Ha 3agHew.

HekoTopble 3NEKTPOAIBUraTeNu
TPaHCMopTUPYIOTCS B rOPV30HTaNIbHOM
NOJOXEHUU, MosToOMy nx Heob6xoanmMo

yCTaHaBnMBaTb B paboyee NONoXeHUe .
OnucaHHast Hwxe npoueaypa Heobxoauma ans
YCT@HOBKM BepTUKasbHbIX dNeKTpoaBuraTenen us
rOPU30HTANbHOrO MNOJIOXKEHUS B BEpPTUKaNbHOE U
HaobopoT, BHE 3aBUCMMOCTU OT MOAENN U JIMHWUK
npoaykTa.

1) MoaHumalTe anekTpoaBuratens 3a 4
60KO0BbIX pbIM-60/1Ta, UCMONb3YS 2 Tanu.

2) Onyckaiite Tanb, 3aPUKCUMPOBAHHYIO Ha
nepeaHel YacTv 3NeKTPOABUraTesNs, U B TO Xe
BpeMsi, NMoAgHMManTe Tanb, 3adUKCUPOBAHHYIO
Ha 3aAHen 4YacTu 3nekTpoasuraTens, Ao Tex
nop, MoKa 3neKTpoasuratesls He [AOCTUIHET
paBHOBeECUSI.

3) OcsoboanTe Tanb, 3adUKCUPOBAHHYD Ha
nepegHert 4actu  3neKkTpoaBUraTens "
pa3BepHuUTe 3nekTpoasuratens Ha 1809,
yTobbl ee MOXHO Obino 3akpenutb B ABYX
ApYrvX pbiM-60N1Tax, HaXOAALMUXCS Ha 3aaHen
YyacTu 3neKTpoaBuraTens .

4) 3adukcupynte cBo6OAHYHO Tanb B ABYX
Apyrux  pbiM-6onTax Ha 3agHel 4acTu
aMeKTpoABuraTenst W nogHUMainTe ee [0 Tex
nop, MOKa 3neKkTpoaBuraTenb He npuMeT
BEPTUKaNbHOE MONOXKEHME.
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3. YCTAHOBKA

DnekTpuyeckme Asuratenu [OJKHbI
yCTaHaBMBaTLC B MeCTax NerkoAoCTyMHbIX Anst
MHCMEKUMN 1 obcny>xuBaHms. Ecin okpyxkatowlas
atMocdepa COAEPXMWT BraXHble, KOPPO3WiHble
WM BOCMNIaMEHSIOWLMECS BeLecTBa Un YacTuLbl,
BaXKHO 0b6ecneyvnTb afekBaTHYO CTeMNeHb 3aluThl.
YcTaHoBKa ABWraTeniei B cpefe, rae ecTtb napbl,
rasbl WAW Mblib, BOCMMIAMEHSIOWMNECT WK
roptoune MaTepuansl, noaBepP)KEHHbIE
BO3ropaHuio, WAM  B3pbIBOOMACHbIE,  AO/MKHA
BbINOMHATLCA B COOTBETCTBMM €O CTaHAapToM
ABNT NBR, NEC Art. 500 (National Electrical
Code) n UL-674 (Underwriters Laboratories, Inc.).
Hu npu kakux obCTosTENbCTBAX ABUraTenn He
[O/MKHbI  YCTaHaBnMBaTbC B KOpobkax wiu
HaKpbIBaTbC MaTepuanamu, KOTOpble  MOryT
NpenaTcTBoBaTb  WMAM  CHMXaTb  CBOBOAHYIO
LUMPKYNSILMIO oxnaxgaroLlero BO3A4YyXa.
[Asuvratenu, obopyaoBaHHble BHELUHUM
OX/laXXAEHMeM,  OO/DKHbl  pacrnonaratbCd  Ha
BbICOTE He MeHee 50MM OT 3eMnun Ans cBo60AHON
uMpKynsumMmn Bo3ayxa. Bxoa u Bbixoa BO3ayxa
HMKOrAQ HEe [AO/MKHbI  OrpaHUuYMBaTBCS UM
YMeHbLATbCs  NPOBOAHWMKaMK, Tpybamu  umnu
ApyruMn obbekTamu. MeCTo YCTaHOBKM [AO0SIKHO
obecneumBaTb OOHOBNEHME BO34yXa NPV Pacxoge
30M3 B MUHYTY Ha Kaxkable 100KBT MOLIHOCTU.

3.1. MEXAHUYECKUE ACNEKTbI
3.1.1. KPENJIEHUE

[ns obecneyeHnss yCTOMUMBOCTM U MpPaBUIIbHOM
paboThl, MOTOP  AOJDKEH 6blITb  TOYHO
OTLEHTPMPOBAH  COOTBETCTBEHHO  MeXaHWUsMy
noTpebuTento, a Kpenexu Ha Bany ABuratens
LAO0SKHbI 6bITb cbanaHCMpoBaHsl.

BHUMAHME:

COOTHOLLEHVE MEXAYy HOMWHANIbHON Pe30HAHCHOM
YacToTon u:

- YacToToi BpalleHust MOTopa;

- [1BOMHOW 4acTOTOW BpaLleHus;

- [AByxnyTHOW YacTOTOM.

JO/MKHO BbITb TaKuUM

HoMuHanbHas pesoHaHcHas Yactota 1% nopsaka:
- > +25% wm < -20% B COOTHOLEHUN C
BbILLEYMNOMSHYTbIMM YacTOTaMu.

HoMuHanbHas pe3oHaHCHas 4acToTa BbiCLIEro

nopsiaka:

- > +10% wm < -10% B COOTHOWEHUN C
BbILLEYNOMSIHYTbIMW YaCTOTaMU.

WEg

3.1.2, OCHOBAHME

OcHoBaHue paBuratenst AO/MKHO 6biTb POBHbIM U
He ponyckaTb Bu6pauuid. o 3ToM nNpuUMHe
peKoMeHayeTCst 6ETOHHbIN hYHAAMEHT.

TN CTPOEHUS] OCHOBaHWSI 3aBUCUT OT CBOWCTB
noysbl paboyero yyactka wam nona.

Mpn npoektupoBaHuu dyHAAMeHTa ABuratens,
Ba)XXHO Yy4yeCTb, 4YTO JABWraTeslb WMHOrAa MOXET
pasBUTb KPYTSALLMIA MOMEHT BbillE HOMUHAJILHOTO.
Mpy HenpaBWIbHOM MNPOEKTUPOBAHWUM  MOTYT
BO3HWKHYTb Npobnembl ¢ BUbpaumen (hyHaaMeHT,
ABuraTenb U MexaHusM notpeéuTtens).

BHUMAHME: lpn ycTtaHoBKke Ha 6GETOHHOM
OCHOBaHMM MoAg  MOTOPOM  AO/MKHa  6bITb
BMOHTUPOBaHa MeETa/lIM4yeCkasa nnjaCtuHa, Angd
NOAAEPXKKM PErynnpoBOYHbIX 60NTOB.

Ha ocHoBe pucyHka 3.1, cunbl, BO3AENCTBYIOLIME
Ha dyHAAMEHT, MOryT 6biTb paccunTaHbl MO TaKNMM
dopmMynam:

F = +0.5.m.g.+M
(A)

E, = +0.5.m.g, - ACmax)
(A)

lne:

F1 n F2 — Cunbl Ha ocHoBaHume (N).

g — YckopeHue cunbl Tsxectu (9.81m/c2).

m — Bec asuratens (N).

Cmax — Kputnyeckuit KpyTawmin MoMeHT (Nm).
A — CHUMaETCs € yepTexa asurartens ¢
pa3mepamu (M).

Ratation

F1 F2

PucyHok 3.2.

MAPUMEYAHME: Yeptex, NpvBEAEHHbIA BbIe,
MOKa3bIBaeT CW/bl Ha ABUraTesib Mpu BpaLleHun
no 4acoBol cTpenke. [pu BpalleHnn npoTuB
YaCcoBOW CTpenkW, cunbl NpoTuBononoxHble (F1,
F2, 4.Cmax.).
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MeTannumyeckme unu 4dyryHHole 6aoku, 650km C
POBHOW  MOBEPXHOCTBIO W C  AHKEPHbIMU

OS

YyCTpOMCTBaMK,  MOMyT  YCTaHaBNMBATbCS  Ha s
6eTOHHbIX (dyHAAMeHTax ANs  KpennieHus K g SRR
MOAHOXWIO ABUraTensi, Kak mnpeafaraeTca Ha o)

pUcyHke 3.2. BaxxHo, yTObbI BCE

KOHCTPYKLMOHHOE obopynoBaHue 661110

BbINO/IHEHO TakMM 06pa3om, 4Tobbl MepeaaBaTb
MoBYI0 CUIYy WKW KPYTSILLUMIA MOMEHT, KOTOpble
MOTYT BO3HWKHYTb BO BPeMS 3KCMyaTaumu.

[ankn n Wwanbsl

MNpoknagkn

Bnoku doyHaameHTa

- \W\ AHKepHble 60nThbI

O AHKepHble 6roku

= Pucyrok 3.2. - Turibl KperaeHus ABHraTesieq,

["alikn n Wwamnbbl

3.1.2.1. TUNbl OCHOBAHUW

T Mpoknagka

| L MeTannuueckuit a) beToHHOe ocHOBaHMe

j yHAAMEHT Kak ynoMuHanock Bbllle, 6€TOHHbIE OCHOBaHWE —
CaMble pacrnpoCTpaHeHHble ANS KperseHus 3TUX
ABuratenen.

Tvn n pa3mep dyHaameHTa — a Takxke Apyrux
YCTPOWCTB KpENneHusl Anst 3ToW Lenu, 3aBUCsT OT
TVNa 1 pa3Mepa ABUraTens.

[euratenn MoryT MOHTMPOBATbCA Ha 6eTOHHOoe
OCHOBaHWe C 4eTblpbMs 610kamMu yHAAMEHTOB.
CMOTpM pasMepbl KOMMOHEHTOB YCTaHOBKU B
Tabnuue Huxe.

Faifion v Wwaiiu YcTaHoBKa 1 npuMepsbl:

Mpoknapka
MpomexyToyHas ocHoBa
[aiku 1 wanbbl

Mpoknapka

DyHAAMEHTHBI
Bnoku pyHaameHTa

e (DIN 528)
VMK aHKepHble
GonTbl

AHKepHBbIit 6ok

["alikn 1 Wwanodol

Mpoknagka

Brnokun dpyHaameHTa

Bbicoko
KOMMeHCaLMOHHbIe
npoknagku

18
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WEg

BonTtbl KpenneHus KoHunueckne wtndbl
AnameTp oTBEpCTMSA B Bnok yHpameHTa (DIN 933) (DIN 258)
OCHOBaHMM ABUraTens
K-Bo Pasmep K-Bo Pazmep K-Bo Pazmep
28 4 M24 4 M24 x 60 2 14 x 100
36 4 M30 4 M30 x 70 2 14 x 100
42 4 M36 4 M36 x 80 2 14 x 100
48 4 M42 4 M42 x 90 2 14 x 100
MoHTa)XHble pa3Mepbl
Pe3b6a
S t u v w
M26 1 M30 50 450 220 265 315
M36 70 539 240 300 350
M42 70 600 270 355 400

Tab/muya 3.1 — AHKEPHbIE pazMepsl (TIPUMED YCTaHOBKM,).

n3 betoHa

Pucyrok 3.3 - llpumep 1.

PucyHok 3.4 - lpumep 2.

19

MpumMepbl NOArOTOBKMU:

Ypanute BClo rps3b ¢ 6110koB dhyHAaMeHTa, YTOObI
obecneunTb OT/IMYHOE aHKEpPHOe KpenseHue
Mexagy 6nokamn dQyHaamMeHTa u OBuraTenem.
3adukcupyite 6510kn pyHAAMEHTa Ha OCHOBaHUM
Auratens 6ontamu.

YCTaHOBMTE NPOKNaAKW pa3HoW TOJLWMHBI (06Las

TOJIWMHA  OKOJ1o 2MM) Mexay OCHOBAHMEM
apuratend U OCHOBaHUEM dZ)YH,D,aMeHTa ansa
nocneayoLiero TOYHOIro BEPTUKAJIbHOIO

BblpaBHMBaHWSl. BHYyTpu OTBEPCTUIA OCHOBaHUS,
60NTbl  KpenneHust [AO/MKHbl  6blTb  CHabXeHbI
METa/NINYeCcKnM  WabnoHOM  Ans  LEHTPOBKM
6n10KoB hyHAAMEHTa C OTBEPCTUSIMM OCHOBAHUS U
TOYHOMO rOPM30HTaNbHOrO BblpaBHMBAHMS.
YcTaHoBUTE MpPOKNaAKA WM BblpaBHMUBAKOLLME
6ontel nog 6nokamm  yHaameHTta, 4TOO6bLI
obecneunTb npasBusibHOE BblpaBHMBaHWE
ABUraTenss W LEHTPOBKY oOceli ABuratens u
MexaHu3Ma notpebutens. MNocne 3anmeBku H6eToHa
NnpoBepbTe TOYHOCTb LEHTPOBKW. Hebonblune
KOPPEKTMPOBKN MOMYT 6bITb BbINOMHEHDI LaibaMm
nnu MeTaN/IM4ecknMm NAacTMHaMK, nnm
PEryIMpoBKON 3a30poB 60/TOB KPEneHus. 3aTeM
Kpenko 3aTsHuTe 601Tbl KpenneHus.

Y6eautecb, 4YTO BCA MOBEPXHOCTb OCHOBaHMS
ABuraTens pPaBHOMEPHO  OMNMpaeTcs, He
noBpexaass  CTaHWHy  ABuraTens. Mocne

3aBepLUEHMS TecTa BCTaBbTe [1BA KOHWMYECKMX
wtndTa AnNa NpaBUIbHOTO KpenneHus. [ns 3Toro
UCMONb3YyWTEe OTBEPCTUSA B OCHOBaAHUM.
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6) Hanpasnsirowme penbchbl

Korga cucteMa npuBofa BbIMOSHEHA C MOMOLLbIO
LUKMBOB, ABWraTeslb OO/MKEH MOHTMPOBATbCA HA
HanpaBASIIOWMX pefibCaxX U HUXKHSAS YaCTb PEMHS
[O/MHKHa OblTb HaTSAHYyTa.

Penbc,  Haxopawwminica  BO3Ne  NPMBOAHOIO
bapabaHa, pacnonaraeTcs Tak, yTObbI
perynvpylowmii 6onT 6bl1 Mexay ABWUraTesieM M
MEXaHU3MOM  noTpebuTenem. [Opyron  penbC
JOmKeH OblTb YCTAHOBMIEH C MPOTMBOMOMOXHBIM
pacrnonoxeHueM 60/Ta, Kak NokasaHo Ha pUCYHKe
3.5. Asurartens kpenutcs 6ontamm K penbcam wm
yCTaHaB/IMBAETCS Ha OCHOBaHMeE.

Beaywumin 6apabaH npuBoaa LEHTPYETCA Tak,
4yTobbl €ro ueHTp 6bis1 Ha TOM Xe YPOBHE YTO U
ueHTp 6apabaHa MexaHu3ma notpebutens.

Banbl pgBuratens wn MexaHu3Ma noTpebuTens
JOJDKHbI BbITb PAaCNoNOXeHbI NapaanesbHo.
PeMeHb He AomkeH ObiTb Ype3MEpHO HATSHYT,
cMoTpy puc. 3.9. Mocne UeHTpUpoBaHUS penbChbl
ukenpytoTcs.

[ Q,
- G )
|
i l
| + |
| = e
l + |
| |
l
— {D, — N
- Q -
PucyHok 3.5.
c¢) MeTtannnuyeckne OCHOBaHUA
MeTannnueckne OCHOBaHMSI  OOJKHbI  UMETb
MIOCKYI0  MOBEPXHOCTb  MOA  OCHOBaHWEM

asuratensi Bo usbexanune gedopmMaummn CTaHUHbI.
MoBepxHOCTb Kopryca NOALWMMHUKA A0/HKHA ObITb
pa3sMmelleHa Tak, u4Tobbl NOA4  OCHOBaHWEM
aABuratend MOXHO 6b1110 YCTAHOBUTb MNPOKNaaKu
TOJLLMHON NMPUMEPHO 2 MM.

He cHuMaliTe paBuratenb C  MeTa/IMYECKOro

OCHOBaHU4a  Aand LIEHTPOBKW, MeTannnyeckume
OCHOBaHWUS  AOJIKHbI BbIPaBHMBATbLCS Ha
CyLLECTBYIOLLEM dyHaameHTe. Mpwn

MCMONb30BaHUN METANINYECKOr0 OCHOBaHWUSA AJist
PEryfMpoBKM BbICOTbl KOHLUA Bana ABUraTensi C
KOHLOM Bafia MexaHu3Ma, Takasi perynvpoBKa
[OKHA BbIMOMHSATHCS HA 6ETOHHOM OCHOBAHMM.
Mocne BbipaBHWMBAHWS OCHOBAHWS, 3aTArMBaloTCs
WTUdTI OCHOBAHUS, 1 MPOBEPSIETCS COEAMHEHNE,
3aTeM MeTas/InYeckoe OCHOBaHME U  WTUDTHI
LIEMEHTMPYIOTCS.
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3.1.3. LEHTPOBKA/BbIPABHUBAHME

DnekTpoaBurateslb  OOMMKEH  ObiTb  TOYHO
OTLEHTPUPOBaH C MEXaHW3MOM MOTPebuTenem,
0COBEHHO B C/lyyasix MNpPSMOro  COEAMHEHUS.
HetouHas LIeHTPOBKa MOXeET BbI3BaTb
NoBpeXAEHUs MOALIMIMHMKOB, BUOpaLMIO U fAaxe
noBpeanTb Barl.

Jlyywmin cnocob obecneunTb TOUHYHO LEHTPOBKY —
3TO MCMOMb30BaTb Ka/MBpPOBaHHbLIN WMHAMKATOP,
PacroNiOKeHHbIN Ha 0BeMX YacTax COeAVHEHWUS,
OIVH AN pafananbHbIX MOKa3aHWi, Apyrov - ans
akcuanbHbiX. OAHOBPEMEHHbIE MOKa3aHMs AaayT
nHGOopMaLMIO 06 OTKJIOHEHMSIX MapanfienbHOCTM
(pnc. 3.6a) wnn KoHueHTpuyHocTn (puc. 3.66)
NnocpeacTBOM BpalleHnss Bana. MHAMKaTop He
JomkeH npeBbiwaTte 0.05MM. OnbITHBIN onepaTop
MOXET LEHTPMPOBaTb C MOMOLLBIO LyMa WK
METANNINYECKON JIMHEWKKM, MpU  YCNOBUKM, UTO
COEAVHEHMSI OTLEHTPUPOBaHbI W He coaepxat
nedekTos (puc. 3.6¢).

PacxoxaeHusi B MOKasaHWsX W3MepeHun B 4
pasHblX TOYKax MO MEPUMETPY He [OMKHA
npesbiwatb 0.03 MM.

YrnoBow 3a3op

PucyHok 3.6a — llapasiiesibHoe OTK/IOHEHME.
4 PapguwanbHbin 3a3op

= 2=

PucyHok 3.66 — KOHLIEHTPUYHOE OTKIIOHEHME.

Mpy uUeHTpoBKe/BbIPAaBHMBAHWMM BaXXHO MNPUHSTb
BO BHMMaHMe BO3JENCTBME TemnepaTypbl Ha
Asurateslb M MexaHu3M notpebutens. Pa3Hble
YPOBHU paclUMpeHnst COeAMHEHHbIX MEXaHMU3MOB
MOTYT W3MEHUTb LIEHTPOBKY/BblpaBHMBAHME BO
Bpemsi paboTbl.

MNMocne TOro, Kak BCA YyCTaHOBKa (aBuratenb u
OCHOBaHMe) OTLEeHTPUpPOBaHa, asuratenb
3akpennseTrca 6ontamm, Kak MoKas3aHO Ha puc.
3.7. Ectb npubopbl, WCMOMb3ylOWME BUAMMbIN
Na3epHbIi nyy co cneumanbHbIMK
KOMIMbIOTEPHBLIMM MpOrpaMMamMu, KOTopble MOryT
BbIMOJSIHSATb M 06ECNeUnBaTh LIEHTPOBKY BbICOKOM
TOYHOCTH.
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LleHTp.6ont 12x100 DIN 7977 LWecTurp.ravika

[ea 6onTta no gnaroHanu,

Mnockasa
wanba

pacnonoXxeHHble B
NPOTUBOMONOXHbIX
NONOXeHnAX

o .”//%-
Bbasa OcHoBaHue
nsuratens

PucyHok 3.7.

MPUMEYAHME: Bontbl, ramku v wainbbl MoryT
NOCTaBNSATLCA C ABUraTeneM, ecim noTpedyercs.

3.1.4. COEQUHEHME

a) NMpsamoe coeguHeHne

Be3ne, roe BO3MOXHO, pPEKOMEHAYeTCs npsiMoe
COeVHEHME W3-33 HM3KWUX 3aTpaT, MEHbLIEro
Tpebyemoro MPOCTPAHCTBa, OTCYTCTBUS
OMACHOCTU COCKasib3blBAHUSI PEMHSI U CHUDKEHMS
PUCKOB HECYACTHOMO Cy4ast.

B cnyyae npuBoaoB, C perynMpyeMon CKOpOCTbIO,
YacTo UCMONb3YETCS TAKKE U NPSMOE COeANHEHMNE
C peayKTOpOM.

BAXXHO: AKKypaTHO BbIPDOBHSINTE KOHLIbI BaJIOB,

npv  HeobXoAMMOCTM  WUCMONb3yWTe  ynpyrue
My Tbl, cobnoganTe MMHUMaNbHbIN 3a30p B 3MM.

:1@ =

L AkcunanbHbIn 3a30p
PucyHok 3.6¢ -

(aKCHasIbHOCTB).

OceBast L{EHTPOBKa

b) CoepnHeHmne c peayKkTopom

Mnoxo  OTLUEHTPUPOBAHHbIE  COEAMHEHUS  C
peayKTopoM, Kak NpaBusio, Bbi3blBAlOT pe3kue
TONMYKKM, YTO BEAET K BMOPaALMKU COEOMHEHUS W
nBuraTtens. HeobxoauMo  yaensitb  [O/HKHOE
BHMMaHWE  MpaBWIbHOW  LIEHTPOBKE  Bana,
napannenbHoOM B Ciydae MpsMON nepeaayn, u
MoA HYXHbIM YIJIOM B C/llyYae KOHWYECKOW Wu
BMHTOBOI nepeaayun.

MpaBWSIbHOCTb YCTAHOBKM Mepeaaynm MOXeT 6biTb
MpoBepeHa MyTeM BCTaBKW MOSIOCKM ByMaru, Ha
KOTOPO MOXHO 6yAeT npocneanTb cnedbl 3y6LOoB
noc/ne oAHOro BpaLleHus.
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c) KnuHopeMeHHOe coeAnHeHune
PemeHHas nepepgaya — camMasi pacnpocTpaHeHHasl,
Korpa Tpebyertcs perynupyemas CKopocTb.

YCTAHOBKA LUKWBOB: YcTtaHOBKa LUKMBOB Ha
Bafbl CO LUMOHOYHOM KaHaBKOM WU pe3bboi
[I0/XHa ObITb BbIMOSIHEHA BPYUHYIO A0 CEpeMnHbI
LUMOHOYHOW KaHaBKMW.

Ha Banax 6e3 pe3bbbl pekoMeHAyeTCs NoAorpeTb
Ban oo 80°C (puc. 3.8).

Pucyrok 3.8 — YcraHoBka 6apabaHos.

CHATUE LWKWBOB: ana cbemMa LIKMBOB
pEKOMEHZYETCS WCMONb30BaTh YCTPOMCTBA, Kak
nokasaHo Ha puc. 3.9 ans Toro, 4TO6bI He
NoBpeauTb LUMOHOYHYK KaHaBKy M MOBEPXHOCTb
Basa.

,,,,,, ,E,,,,,,,

PucyHok 3.9 — CHATME LUKUBOB.

M3beraite  MCNONb30BaHMSI  MOSIOTKOB  Mpwu
YCT@HOBKE LWKMBOB W MNOALWMMHUKOB. [pu
YCTaHOBKE MOALUMMHMKOB C MOMOLLBID MOJSIOTKOB
OCTaloTCs NoBpeXAeHNS Ha obormax
noawnnHNKOB. M3Ha4vanbHO HebonbLne
MOBPEXAEHNS YBENMUMBAIOTCS NMPU AaSIbHENLLEM
WCMNONb30BaHWM U MOTYT pa3BMBaTbC A0 CTaauu,
KOrga  MoOAWWMHMK  MOSIHOCTBIO  MOBPEXAEH.
I'IpanmbHoe NnoNoXXeHne WKnMBa MNOoKa3aHO Ha
pucyHke 3.10.

,,,,,,

i

N

2

HEMPABUNBHO NPABUNBHO HEMPABMNLHO

Pucyrok 3.10.
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PABOTA: li36eraiiTe  HeHyXHbIX  TO/YKOB
NnoAWwuWnHMKOB,  obecneuvMB  napannesnbHOCTb
BalOB WM MNpPaBWIbHYIO LIEHTPOBKY  LUKMBOB

(pucyHok 3.11).

MpaBunbHO

HenpaBunbHo

—_

HenpasunsHo

—

Pucyrok 3.11 — [lpaBun/ibHas HEHTPOBKa LLUKUBOB.

HenpaBunnbHO OTUEHTPUPOBAHHLIE LUKMBLI  MPK
paboTe nepuoamMyecku yaapstoT poTop U MOryT
noBpeavMTb  KOpnyc  MOALWMMHUKOB.  MOXHO
n3bexaTb NPOCKanb3blBaHUS PEMHS, MPUMEHMB
MaTepuan Turna cMosbl: KaHMosb.

Bo wu3bexaHne npocKanb3blBaHUS PEMHS BO
BpeMs paboTbl TpebyeTcs TOMbKO HaTsHKeHue
peMHsi (pucyHok 3.12). Wsberaiite upe3smepHO
MafieHbKNX LUKMBOB; OHM Bbi3blBalOT M3rnb Bana,
TaK KaK Cu/a CUEMNeHns peMHsl yBEIMUMBAETCS
CO CHWXXEHMEM pasMepa LUKMBaA.

PucyHok 3.12 — HatsokeHne peMHS.

NMPUMEYAHME: PeMeHb C  4ype3MepHbIM
HaTsHKEHNEM yBenMunBaeT CUIbl,
BO3AENCTBYIOLLME HA KOHEL Bafa, Bbl3blBas

BMGpaLMKM M YCTanocTb MaTepuana, 4To BedeT K
pa3pyLUeHnio Bana.

Korga Tpe6yloTca cneumasnbHble LUKUBbI,
cesxutecc ¢ WEG Maquinas pgns
COOTBETCTBYHOLMUX PACUETOB.
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M3-3a  Ype3MepHOro  HaTsXKEHUSI  peMHeM

BO3HWKAeT paauanbHas Harpyska Ha KoHel, Bana

Asuratens.

JaHHble  ang pacyeta  Takou

(paananbHOW CUibl) TakoBbI:

- MolwwHocTb Ha Bbixoge [KBT] (P);

- Ckopoctb gsuratensi [06/MnH] (RPM);

- [wmametp npuBoaHoro 6apabaHa [MM] (DPMV);

- [Ovamerp 6apabaHa notpebutens [MM]
(DPMT);

- PaccrosHne mexay ueHtpamu [MMm] (I);

- KoadduumeHT tpeHus [-] (MI) - (06bi4HO 0.5);

- KoadpduumeHT npockanb3bianus [-] (K);

- Yron KOHTaKkTa peMHs Ha MeHblUeM LUKMBE
[RAD] (anbda);

- FR: PaguanbHas cuna, AeNCTBYIOLWIAs Ha KOHeL
Bana [N] (FR).

Harpysku

ALFA:”_(DPMV;DPMTJ
K =1 1x &(MIXALFA)+1
£(MIXALFA)-1
R 1883625 N JK2X[1 - COS(ALFA]+1.21x[1 + COS(ALFA)]
" DPMTXRPM 2
NMPUMEYAHME: Bcerpa ncnonbsyinTe
Hagnexawmm obpazom cbanaHcMpoBaHHbIe
WKMBbI. Bcerma wWCnonb3ynTe COEAMHEHUS WU

LKMBbl  AO/MKHbIM 0b6pa3oM 06paboTaHHble WU
cbanaHcMpoBaHHblE C  KOHLEHTPUYECKUMU U
paBHOYAANIEHHBIMU OTBEPCTUSIMU.

3.1.4.1. YCTAHOBKA COEAMHEHUA ANA
ABUIATEJIEM C BTYJIO4YHbIMU -
noaALWMNMHNKAMU — AKCUAJIbHbIU 3A30P

Jsuratenn ¢
[JO/KHbI  UMETb
MeXaHW3MOM notpebutenem
NCNoONb30BaHNEM peaykTopa.
LLUKMB/peMeHb He pekoMeHayeTCsl.
Takue aBuratenu C BTY/IOYHbIMWU MOALLUMMHMKAMM
UMET TpU WAEHTUDMKALUMOHHBIE OTMETKM Ha
KOHLUe Bana. LleHTpanbHas oTMeTka (OKpalleHHas
KPacHbIM LIBETOM) YKasblBaeT MarHUTHbIN LIEHTP;
[Be [pyrue yKasblBaloT npeaenbl akCcuanbHOro
CMELLEeHMs1 poTopa.

Mpn coeanHeHun paBwraTenst  AOSHKHbI
yUTeHbI Cnieaytowme acnekTbl:

- AKCMasbHbI 3a30p MOALUMMNHMKOB MOKa3aH Ha

NoAWNNHUKAMMN
coeanHeHne  C
nnun C
CoeanHeHne

BTY/IO4YHbIMM
npsmoe

ObITb

CXEME HWXe [N  Kaxaoro  pasMepa
NOALWMWMHWKOB.

- AKkcunanbHoe cMelleHne MEXaHu3Ma
noTpebuTens, ecniv TakoBoe UMEETCs.

- MakcumanbHbIi aKcuasbHbIN 3a30p

HOHYCTMMbIﬁ ana coeanHeHud.
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3asopbl A48 NOALMMNHNUKOB CKOJIbYKEHUS ANs
asurartenei, nocrasnsembix WEG Maquinas
PasMep noawMnHuKa O6LwWwunit akcManbHbIA
3a30p B MM
9 3+3=6
11 4+4=8
14 5+5=10
18 75+75=15
22 12+12=24
28 12+12=24
Tabnmya 3.3.
ABuratenb AOmMKeH ObITb COEAMHEH TaKuM

obpa3oM, uTobbl CTpenka Ha KpbllWKe Kopryca
nogwwunHvka Obina  pa3MewleHa TOYHO Haj
LIEHTpanbHOW OTMETKOM Ha Bany (OKpalleHHOV B
KpacHbIi UBeT) ans paboTatowero asuratens.
Ecnn MexaHusm notpebuTens co3daeT Kakue-
nnbo akcuanbHble Harpysku Ha Ban Apurartens,
pOTOp A0MKEH CBO6OAHO ABUraThCs MeXay ABYMS
BHELHUMWN  OFPAHUYUTENBHBIMU  OTMETKaMM  BO
BpeMsl Nycka ABuUratens uam Bo BpeMs paboTbl.
Hu npu kakux obcrosTenbcTBax ABuraTesb He
MOXET HenpepbIBHO paboTaTb C akCManbHbIMM
cvMnamu, AenNCTBYIOWMMIA Ha NOALMIMHMK.
BTynouHble NoALWMnHMKKN, 0BbIYHO MUCMONb3yeMble
WEG Maquinas, He npeaHasHayeHbl AN TOro,
YTO6bl HEMpepbIBHO BbIAEPXMBATb aKCUasIbHbIE
Harpysku.

PVICYHOK BHM3Y MOKa3bIBa€T 4acCTb NoALIMMHUKA
KOHUa npuvBoJa C 6a30BOi  KOHUrypaumen
CUCTEMbI Basl/MOALWNMHMK, @ TaKXXe aKcuasbHble
3a30pbl.

— =it AKCMANbHbIN
3asop

AKCUanbHbIA 3a30p 1o

(T ]

Ban

Bknagbiw

PucyHok 3.14.

PUCYHOK BHM3y MOKasblBAET 4YacTb  paMbl
NOZLLNMHMKA, Fe CTPESKa YKa3biBaeT MarHUTHbIN
LEHTp, W TpWU OTMETKM Ha Bany.
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AkcnanbHoe
paccTosiHue

— ot

Il
=
<'7@d3—'>\

PucyHok 3.15.

3.2. JIEKTPNYECKME ACIMNEKTbI
3.2.1. CUCTEMA 3JIEKTPONMUTAHNA

Hagnexallee 3neKTponuMTaHMe OYeHb BaXkHO.

Bce npoeBoga M cuctemMa 3alWMTbl  AOMKHbI

obecneumBaTtb KayeCTBEHHYO nogadvy

SMIEKTPO3HEPIMM  Ha  KNeMMbl ABUratenss B

npenenax cnegylowmx napameTpoB:

- Hanpshxenue: MoxeT konebaTtbCs B rpaHuuax
10% OT fOMNYCTMMOIro 3HAYEHMS.

- Yacrota: MoxeTt konebaTbcs B npegenax -3
+5% OT HOpMBbI.

3.2.2. NOAK/THOYEHME

Onga  TOoro 4ytobbl  MOAKMNOYMTL  MPOBOAA
3NEKTPONUTaAHNS, yaanuTe KPbIWKN C KIEMMHbIX
Kopobok potopa M cratopa (ecnu TakoBble
UMEITCS).

OTpexbTe YnoTHAOWME KonbUa (CTaHAapTHble
ABUraTenM He MOoCTaBnsloTCs € KabenbHbiMU
YMIOTHEHUSIMN) B COOTBETCTBUM C UCMOSIb3YEMbIM
ANaMETPOM.

BcraBbTe npoBoada B 0TBepCTMS Konew,. OTpexbTe
NpoBoAa NMUTaHWUSA [0 XKENAeMOW ASINHbI, OrosiuTe
KOHUbl W COeAMHWTE C KJIEMMaMM Ha HUX.
CoeavHnTe METa/IMYECKYID OMJIETKY MPOBOAOB
(ecnu TakoBasl MeeTCs) C 06LWMM 3a3eMNIEHNEM.
OTpexbTe KNEMMY 3a3eM/IEHNS [0 HYXHOro
pasmMepa M coeAuHUTE ee C CyLeCTBYHIOLWNUM
pPa3beMOM Ha KJIEMMHOI KOpobKe u/unn pame.
MpoYHO 3aKpenuTe BCe COEANHEHMSI.

NMPUMEYAHME: He ncnonbayiTe ans
KpenneHvs KIeMM MeTeHHble MPOKIaAKM WK

Apyron MaTtepuan, KoTopbli He obnagaert
XOPOLIMMKN  XapaKTEPUCTMKAMM  NEKTPUYECKON
NpoBOANMOCTMU.
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PekoMeHZyeTCs NPUMEHSITb  3alUWUTy  CMa3Koii
BCEX COEAWMHEHWI nepen  MOACOEANHEHUEM.
BcTtaBbTe BCE  YMIOTHUTENbHbIE  KOMbL@ B

COOTBETCTBYIOLME Na3bl. TwaTeNlbHO 3aBUHTUTE
KPbILIKY KIEMMHON KOpobKkM, y6eauBLUMCb, 4TO
YMNOTHUTENbHbIE KonbLa npaBuIbHO
YCTaHOBJIEHbI.

3.2.3. ObLASA EJNIEKTPOCXEMA
Hwke Mbl NpeacTaBisieM  OpPUEHTUPOBOYHbIE
CXeMbl MOAK/IIOYEHUI AN KOPOTKO3aMKHYTbIX
AaCMHXPOHHbIX [ABWraTenied W aBuratenen ¢
KOHTaKTHbIMW KOMbLAMK, a TaKxe ABuraTenei,
NOCTaBNSIEMbIX C MOJIHUEOTBOAAMU u
KOMMEHCALMOHHBIMU KOHAEHCATOPAMU:

-0
0 |

|
0 |
' |
T |
0 |

|
0 |
L__d

KnemMHasi kopobka
craTtopa

KneMMHas KopobKa KOMMIEKTYIOLMX

PucyHok 3.16 - Obiyas cxema rogriro4eHmns s
KODOTKO3aMKHYTbIX ACUHXPOHHBIX ABUraTesEN.
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KneMMHasi kopobka poTopa

.
|
S

A
|
|

| |

! |

I |

| |

+ |

| |

g

Lo_

KnemMMHasi kopobka
craTtopa

KneMMHas kopobka KOMMMEKTYIoLLMX

Pucyrok 3.17 - Obiyas cxema rograoqerHmns 415

ACUHXPOHHBIX  ABUI areierd ¢ KOHTaKTHbIMU
KOJIbLiaMU.
MonHueoTBOAbI
l 3alUTHbIE
N KOHAEHCATopb!
Il
Rl
Il
Rl
Il
Rl
R
M .
3
.

Pucyrok 3.18 - Obuyas cxema rogriro4eHmns [Jis
ABUratesied, ocTaB/IgIeMbIX C MOJTHUEOTBOAAMU U
KOHAEHCATOPaMAH.
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3.2.4. DJIEKTPOCXEMbI CTATOPOB 1 POTOPOB

JTa 3MeKTpocxeMa MoKasblBaeT pacnpefeneHne KOHTaKToB B COeIMHUTENBbHOM K0p06Ke N BO3MOXHblE

cxeMbl cTaTopa (as) u poTopa TpexdasHoro MHAYKUMOHHOIO ABuraTens.

HoMepa B KaxaoW M3 AvarpamM ciyxaT Ansi 0603HauyeHusi COOTBETCTBYHIOLLUEN 3NEKTPOCXEMbI, COMMAcHO

WEg

MacnopTHOM Tabnuuke MOTOpa, rAe YKasaHbl KOAOBLIE HOMEpPa 3/IEKTPOCXEM CTaTopa, poTopa MU
BCMOMoraTesisHoro 060pyAoBaHMS.
3.2.4.1. 9JIEKTPOCXEMbI CTATOPOB 1 POTOPOB (Cranpapt IEC 60034-8)
O6wme 0603HaYEHNA KOHTAKTOB
UV,W = Cratop
K,L,M = Porop
QNEKTPOCXEMA CTATOPA
3 KOHTAKTA 6 KOHTAKTOB 6 KOHTAKTOB — AAXJIAHEP
9100 9101 9102 9103 9104 9105 9106
c s A YY Y YY A
u v w A Y
Wwoveaw wovw v Iw 1w aw wovoIw
L2 L3 w2 U2 V2 w2 U2 V2 o o o o o
3 KOHTAKTA III A A L
+ HEWTPANBHbIN uloviowl Ut oviow|o2w|2v | 2u W o2y 2U W v | 2u W 2V 2u 2W | 2v | 2u
9121 bz bz L1 L2 L3 12 L3 L2 L3 L2 L3 L2 L3
* * ) * HU3LWasa 4YacTtoTa BbiICLLI@sA 4YacToTa Hu3LWasa YacToTa HU3LWAasa YacToTa BbICLLIAs 4acToTa
u v w 060poTOoB obopoTos obopotos 060poToB o6opoToB
L1 12 L3 N
9 KOHTAKTOB 12 KOHTAKTOB
9107 9108 9109 9110 9112 9113 9114
AA A YY Y A Y
U2 V2 W2 Uz v2 w2 Uz v2 w2 | U2 V2w Ve W4 Ut V4 W4 U4
—o o e—=o o
VN3 Iua Ivs st U3 V3 W3 Ius Iw st vz [W2 2 V2 w2 u2
1 1] 5w 1 1]
) L[] L] ® ® ° I J V3 W3 U3
ut vt Ut vioowi Ut viowt | Ut v wi . e .
L2 3 (U 2 L3 LI 2 3] LI L2 L3 Vi Wi U1 Vioowt Ut
2z L3 L1 2 3 U

12 KOHTAKTOB - (3aneMeHT 06MOTKM)

9115

V4 W4 U4
V2 w2 U2
——o

V3 w3 U3
e o ®

L] L] L]
vl wrout
L2 L3 L

ANA 3anycka

9116
W4 U4

V4
o

L2 L U

[ns 3anycka
INA

9117
V4 w4 U4

V2 w2 U2
*—o —0

V3 w3 U

1] ]

U1
L2 L1

TONbKO ANns
3anycka

L2

L1t HOMUHaNbHOM
Y4acCTOTbl BpalleHusa

L3 U

ANEKTPOCXEMA POTOPA (ABUTATEIb C ®A3HbIM POTOPOM)

POTOP

9120

® ® L
KoL M
L1 L2 L3

9119
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3.2.4.2. DJIEKTPOCXEMA CTATOPA N POTOPA (CraHaapt NEMA MG1)

O6ulee 0603Ha4YEeHNE KOHTAKTOB

WEg

Ti1paoT12 = Cratop
M1, M2, M3 = PoTtop
ANIEKTPOCXEMA CTATOPA
3 KOHTAKTOB 6 KOHTAKTOB 6 KOHTAKTOB —A4AXJIAHOEP
9200 9201 9202 9203 9204 9205 9206
¢ e A YY Y YY A
T2 T3 A Y
T T2 T3 T T2 T3 T T2 T3 T T2 T3
L2 L3 T4 TS T T4 15 e
3K0|jTAKTA . I I I . . . [ e ® ) ® ® e ° ° e ® ° ° ° °
+ HEUTPAJIbHbINA RV DT 6175 | T4 T6 15 T4 T6 | T5 | T4 T6 T5 T4 T6 |75 | T4
9221 UL B3 U L L3 L2 L3 L1 L2 L3 L2 3] 11 12 13 12 L3
L] L] ® L]
HU3LUAS CKOPOCTb BbICLLIAS H3LLIAA HV3LLAS HUBLUAS
T T2 T3 N CKOPOCTb CKOPOCTb CKOPOCTb CKOPOCTb
L1 L2 L3 N
9 KOHTAKTOB 12 KOHTAKTOB
9207 9208 9209 9210 9211
AA A YY Y AA
T 15 16 o156 15 16 | TH TS TH T
T7 N\J8 \J9 IW ITB ]T9 77 18 19 IW ITS IT9
L] L] L] I I I o ° ° T
T 12 T3 ™ 12 T3 T 12 T3 T 12 T3
L1 L2 L3 L1 L2 L3 L1 L2 L3 LT L2 L3
2 173 M T2 13 T T2 13 T T T3 T
2 3 U 2 L3 U 2 L3 U 2 L3 U
12 KOHTAKTOB - (aneMeHT 06MOTKMN)
9215 9216 9217 9218
711 1712 T10 711 T12 T10 | T11 T12 T10 1 112 110
o 16 T4 ™ 16 T4 15N 76 T4
1819 T/ 78 \79 7
® L] L] °
T8 19 T7 I I J l
T2 13 0T 2 13 11 72 173 T 72 T3 T
2 L3 U 2 L3 U 2 L3 LU 2 L3 U
Q7191 3ATYCKA Q19 3ATYCKA TOJLKO /1A ana
3AMYCKA HOMUHATTBHOIA
CKOPOCTH

ANEKTPOCXEMA POTOPA (MOTOP C ®A3HbIM POTOPOM)

POTOP
9220 9219
« o o I I I
M M2 M3
M1 M2 M3
12 L3
2 L3

HAMNPABJIEHUE BPALLLEHUA
- HanpaBneHue BpalleHMs yKa3aHO Ha NacrnopTHOM Tabnuuke Ha Kopryce ABuratensi, Ban 6yaeT KpyTUTbCs B
HanpaBJ/ieHUX NpUBOAHOIO Kpad.
- Ban MOTOpOB C MapKMpOBKOWM KOHTaKTOB Kak B pasaenax 3.2.4.1 un 3.2.4.2 3TOro pyKkoBOACTBa BpalL@aeTcs NpoTuB
YacoBOW CTPenKu.
- ﬂ,ﬂﬂ N3MEHEHUA HanpaBNEHNA BpalleHUA NMOMEHSINTE KOHTAKTbI cba3. Ecnn HanpaB/ieHWeE BpallEHNA MOTOPa MOXET
6bITb TO/IBKO OAHOCTOPOHHUM, 3TO AO/HKHO BbITb YKA3aHO Ha MacrnopTHOM Tabnnuke, a TakxKe CTPENKOW Ha Kopnyce
aBuratensi. Takol MOTOP OCHaLleH OAHOMOMSPHLIM LUKMBOM, KOTOPbIM PaboTaeT TOMbKO B YKa3aHHOM Hamnpas/iEHWUW.
[ns U3aMeHeHWs1 HanpaB/ieHUs BPaLLEHUs MPOKOHCYNbTUPYWTECH Co cneunanuctamm WEG.
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WEg

3.2.5. JIEKKTPOCXEMbI NOAK/THOYEHUSA BCMOMOIATEJ/IbHOO ObOPYAOBAHMA

SNNEKTPOCXEMbI, AEMOHCTpUpyrowmne 0003HaUeHMs1 KOHTAKTOB B COEAMHWUTENbHON
SNIEKTPOCXEMbI BCNoOMOraTesibHOro o6opyq0|3aHV|e Tpexq)a3HbIX MHAOYKUMOHHbIX

30ecb npuBeaeHsl
KOopobke, a Takxe
ABuraTenen.
Homepa B Kaxaon u3 auarpamm ciyxaTt ans 0603HayeHusi COOTBETCTBYHOLLEN 3MEKTPOCXEMbl, COrfacHo
MacnopTHoOi TabfiMuku MOTOpa, FAe YKasaHbl KOAOBblE HOMepa 3efIeKTPOCXeM CTaTopa, poTopa W
BCMOMOraTesiHOro 060pyAoBaHMSI.

O6wue 0603HauEeHMA KOHTAKTOB BCNOMOraTesibHOro o6opyaosaHus
16 go 19 = O6orpeBaTens.

20 po 27 = RTD (PT100) B o6MOTKE.

36 0o 43 = Tepmope3auctop (PTC) obMoTKM.

52 po 59 = Tepmoctat o6moTkum (Klixon, Compela).
68 fo 71 = RTD's B noAwmMnHMKax.

72 no 75 = TepMope3ncTop NOALLIMMNHUKOB.

76 0o 79 = TepMOpe3nCTop NOALLIMMHUKOB.

80 pno 82 = TepmomerTp.

92 no 93 = TopMo3Has cuctema.

94 no 99 = TpaHcdopMaTopbl TOKa

SJIEKTPOCXEMbI BCIMMTOMOTATEJ/IbHOIO O6OPYAOBAHUA
TEPMOCTATbI
9029

9030

B 06MOTKe Ha dasy
nocneaoBaTenbHO

- =1L PP L

53A  54A

9031

B 06MOTKe Ha dasy B 06MOTKe Ha (azy

R S
52 53 54 55

52A 55A  56A 57A | 520 530 54D 55D 56D 57D

52

MPEAYMPEX/AEHVE OTKIMOYEHVE

9032 9036

B 06MOTKE Ha ¢a3y ANa KaXXaoro nogwuuvnHuka

R S T R S T . .
52A 534 54D 550 76 77 . 78 7%
MPELYMPEXIEHVE OTKJOYEHVE NEPEAHN 3ALHAN

THERMISTORS
9025 9026 9027

B 06MOTKe Ha dasy B 06MOTKe Ha asy B 06MOTKe Ha dasy

rnocnepoBaTesibHO
R S T R S T R S T R S T

s

36A 37A  38A

A=

36 37

o

38 39

a

40 41

T

36 37

39A  40A 41A 36D 370 38D 33D 40D 41D

npegynpexzaeHue OTKJIIOYEHUE

9028 9035

B 06MOTKe Ha a3y nocnenosaTtenbHO

RS T RS T
36 374 38D

A 39D
MNPEAYNPEXAEHNE ~ OTK/IOYEHUE

AN KAXAOro noAnnHUKA

72 73 74 75

NEPEAHUIN 3AOHVN
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WEg

TEPMOCEHCOPbI — RDT (PT-100)

9021 9022 9023
I8 06MOTKe Ha asy B 06MOTKe Ha a3y B 3 Xunbl I8 06MOTKe Ha asy
R S T R s T R S T R S T
20 20 22 25 24 25| 2020 21 2222 23 2424 2| g0 g g0 g3 244 25A 200 20D 220 23 24D 25D
NPEAYNPEXAEHNE OTKJIIOYEHUE
9024 9033 9034
1B 06MOTKE Ha KAl MOALIMIMHMK No O4HOMY HA MOLUUMHUK
2 Ha (azy B 3 XXWUJbl
R S T R S T =
68 69 7007 68 68 69 7070 7
20A 20A 21A 22A 22A 23A 24A 24A 25A | 20D 20D 210 220 220 23D 24D 24D 250 NEPEOHWIA 3AAHUN NEPEAHUIA 3AOHWN
NPEAYNPEXAEHNE OTKNIOYEHUE

OBOrPEBATEJ1b (06bI4HOE HanpsikeHue)

OBOIPEBATE/1b (aBO/iHOE Hanpsi)KeHne)

9038

9039
C TEPMOCTATOM

(

18 19

9410
HW3KOE HAMPSXKEHWE

we:‘—~
116-—‘7

EM7

|

BbICOKOE HAMPSXXEHUE

EE@_
116

|

|

[

TEPMOMETP (nepeaHuii NOAWMNHUK)

TEPMOMETP (3agHuii NOALWNMNHWUK)

9037

MAX. 380 V

GROUNDING @
BLACK 88D
GREEN 89D

(SWITCHING OFF)
(ALARM)

FRONT BEARING

9037

MAX. 380 V

REAR BEARING

GROUNDING @
88T
89T

(SWITCHING OFF)
(ALARM)

BCMOMOIATEJIbHOE OBOPYJOBAHME

B MoTopax C oAHOV OMOpOK MOALWMWMHWKA, AATYMK TEMMepaTypbl, MCMOSb3YEMbI ANS AOMOSIHUTENbHbIX
NOALIMMHMKOB 0603HAYaeTCst COOTBETCTBYIOLWMM HOMEPOM MOALUMMHMKA C uudpoin 1 nepea Hum (1 ans
OAHOrO AOMOJSIHUTENBHOrO MOAWMMHUKA) MK 2 (ANns 2 AOMONHMTENbHBIX NOALLMNHUKOB) MpuMep: MoTop c

3adHEN OMopol, cocTosiwen M3 AByxX noawwunHukoB - 1 PT100 ¢ 3 xwunamMu Ans Kaxaoro.

MepBbliii

NOALLMMHMK uaeHTubuumpyetcs Homepamu 70 - 70 — 71, a BTopou 170 - 170 - 171.
Takoe >xe MpaBuno MpPUMEHSETCA AN KaXAoro AOMOSHUTENIbHOMO AaTyuka B CTaTope uauM TepMmoaaTymka

noAawnnHUKa.
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3.2.6. 3ANYCK JIEKTPMHYECKNX MOTOPOB
3.2.6.1. 3ANYCK — KJIETOYHbIA MOTOP

O6blyHO  TpexdasHble KIETOYHblE ABUraTenu
3aBOASTCA C MOMOLUbIO MOoAauM  HanpshKeHus
yepe3 KOHTAKTop.

DOL 3TO cambiit nNpocTOoM MeToA  3arnycka,
OCYLLIECTBUMBIN TOSIBKO TOrAa, Koraa MycKOBOW
TOK MOAAETCS C UCTOYHMKA NMUTAHWS.

O6bIYHO MYCKOBOM TOK MHAYKTMBHBIX ABUraTenei
B WECTb WM CeMb pa3 60sblie HOMWHASIbHOrO.
3aMeTbTe, UTO BbLICOKUM MYCKOBOM TOK, CTaeT
npuunHon nepebosi B nogadve MUTAHUS APYrUM
noTpebuTensiM, W3 33 PeE3KOro  MNafaeHus
HaMpsKEHWSI B CETW.

3TO MOXHO UCMpaBUTb CneaylowmMmn cnocobamm:
a) HoMWHanbHBIN TOK B CETU [OJKEH ObITb
HacTONbKO BbICOKMM, 4TOObI MO CpaBHEHWIO C

HWUM, TNYCKOBOW TOK O6bl1 6bl HE OYeHb
60mbLLIOW;
b) Motop 3anyckaerca 6e3 Harpy3ku, B

KOPOTKOM LMKNEe 3anycka, B pe3y/nbTaTe 4ero
HWU3KUIA MYCKOBOV TOK HE CTAeT MNpUYMHON
NafeHUs HanpsHKeHWst BCEM CETH;

c) Ecnm, 3t0  caHkumoHMpoBaHO  MecCTHOM
3HepreTU4Yecko KoMmmnaHuen (KOMMyHasnbHOW
cnyxoéon).

B cnyyasix , ecnn nyckoBOW TOK OYEHb BbICOKUM,

BO3MOXHbI criegytowme coom:

a) MapeHne HanpsXXeHUs1 B CETU U KaK pe3ynbTaTt
nomexu B paboTe, 3aNUTAHHOrO OT Hee
obopynoBaHus;

b) Cucrema 3awmThbl (BBOA, KOHTAKTOPbI) AO/MKHA
6bITb CNEUNGULMPOBAHHON, UYTO BEAET K ee

YLAOPOXXaHWIO;
¢) Haknagku B paboTe  3HepreTMyeckomn
KOMMaHMK, KOTOpasi MOKPLIBAET MafeHue
HanpsKeHwusl.

Ecrmn 3anycKkaTtb asvratenb Hanpsamyto
BO3MOXHOCTM  HET, W3 3@  OrpaHu4eHus

KOMMYHa/bHbIX CNyX6 WM CaMoW YCTaHOBKM, AJist
TOoro  ytobbl  YMEHbWWTb  TOK  3anycka,
NPUMEHSIETC METOA HEenpsIMOro  3arycka npwu
MOHWXXEHHOM HanpsHKEHWM.

Ectb cnepylowme MeToAbl HEMPSMOro 3arycka

(NpY NOHWXXEHHOM HanpsHKeHWUK):

- Bxsoyatenb no cxeme 3Be34a-TPEYronbHUK;

- MocnegnoBaTenbHO-NapanesibHbI BKAOYATENb;

- KomneHcupylowmin  BkoYaTeNnb WAKM - caMo-
npeobpasoBaTessb;

- Bknioyatens  cratmyeckoro
MSrKWIA 3anyck;

- WHBepTOp YacToThl.

3anycka  uau
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3.2.6.2. YACTOTA NPSIMOIo 3ANyCKA

M3-3a 60MbLLIOrO MYCKOBOMO TOKA B MHAYKLMOHHbIX
ABUraTensix, BpeMsi  AOCTWXKEHWSI  BbICOKOM
WMHEpUMANbHOM  Harpysku, CTaeT  NPUYUHOMN
CUNbHOro Harpesa Aasuratens. Ecnu wnHTepBanbl
Mexay 3anyckamm ABuratenst He3HauuTesbHbl,
3TO CTaeT npWYMHOM neperpeBa OO6MOTKM, a
nocnegosaTesnbHO n NoBpeXAeHUs nnm
COKpalleHns cpoka paboTel MoTopa. NBR 7094
yCTaHOBUN cnepyowmne MWHUMaAJIbHbIE
TpeﬁoBaHVIFI, KOTOpbIE AO/MKHbI  BblAEPXNBATb
CUCTeMbI 3anycka AsuraTtens:

a) [Ba nocrnefoBaTenbHbIX 3amnycka, NeEpBbIA K3
KOTOpPbIX Ha XONoAHbIM  ABWraTeNb. 3JTO
3HauuT, 4TO TemnepaTtypa O6MOTKM, paBHa
Temnepartype OKpY>KatoLLeN cpeabl.
Mocneayowmin 3anyck cpasy nocne nepsoro,
HO TOJIbKO nNocne Toro, KakK ABuUraTesb
3amMeanunT 060poThbl U OCTAHOBUTCS;

b) OanH 3anyck Ha ropsuuii ABUraTeslb, TOECTb
[JOCTUrHyTa paboyas TemnepaTypa 06MOTKM.

B nepeom cnyuyae Mogenupyetcs  addekT
CTapToBOro  3anycka  MoTopa. Hanpumep,
6narogaps 3alWMTHOMY OTK/OYEHWUO, BTOpas

nonbiTKa cneayeT cpasy 3a NepBoil. Bo BTopoM
CNlyyae MOAENMPYETCS  OTK/OYEHUS MOTOPA, BO

BpeMsI ero paboTbl. Hanpumep, npu
HeOOCTaTOYHOM  nojaye  NUTaHUs,  BTOpas
nombiTka  CreayeT  cpasy e no  ero
BO30OHOB/IEHUIO.

3.2.6.3. MYCKOBOM TOK
SNEKTPOABUIATENSA (Ip/In)

CornacHo CraHgaptam NBR7094, 3HaueHue Ip/In
npuBeAEHHOE Ha NacropTHOM Tabnuuke, sBAsET
CobOi OTHOLIEHME MeXAY MNYCKOBbIM TOKOM U
HOMWHAJIbHbIM TOKOM ABUraTend.

3.2.6.4. 3ANYCK ABUIATENA C
TOKOCEMHUKAMU N PEOCTATOM

Ana  3anycka [Buratens C  TOKOCbEMHbIMM
KoMbLaMu K ero poTopy C MoMowWblo Habopa
WETOK W KOHTaKTHbIX KOJiel, MOAK/IYaETCs
BHELLHWI peocTar.

Mpu 3anycke, YyBEMYEHUE COMPOTUBIIEHUS B
LenM poTopa WCMOMb3YETCA ANA  YMEHbLIEHUS
TOKa 3arnycka W yBENMYEHUS KPYTALLErO MOMEHTA.
Bonee TOro, ecTb BO3MOXHOCTb PEryIMPOBKU
BHELLHErO COMPOTMBMIEHUS U KPYTSLWMA MOMEHT
npwv 3anycke MOXET 6biTb PaBHbIM UK BNIN3KKUM K
MaKCMMasibHOMY BpaLLAloLLEMy MOMEHTY.

BHUMAHME: Kaxxablli  pa3 Koraa Bbl  He
MCnonb3yeTe NPAMON 3anycK, 3a61aroBpeMeHHo
MPOKOHCYNbTUPYMTECH C cneumanuctamn WEG
Maquinas, Ons BbIYMCIEHUS MYCKOBOTO MOMEHTa,
NCXOASA M3 Harpysku Ha MoTop.
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3.2.7. BALLUNTA ABUTATENA

B npuwHuune, paBuraTenu wMeOT [ABa TUNa

3alMThl:  3alMTa OT neperpy3kun/610KMpoBKU

poTopa M KOPOTKOrO 3aMblkaHus. [suratenu

HernpepbIBHOr0  UCMOJSIb30BaHWUSA  AOMKHbI  ObiTh

3aWyueHbl  OT  MeperpyskM € MOMOLUbKO

yCTpOICTBa BMOHTVPOBAHHOMO B ABWUraTesb, Wu

He3aBUCUMbIM YCTPOMCTBOM, Kak MNpaBWio, 3TO

(PUKCMpOBaHHOE UK perynmpyeMoe TepMuUyeckoe

pene, KOTOPOE paBHO WAW HUXE BENNYUHBI,

noslyyaeMon YMHOXEHMEM HOMMHASIBHOrO TOKa
3MEKTPOMNMUTaHUS NMPW MOMHOW Harpy3Kke Ha:

- 125 pna peuratenied € pacyeTHbIM
koadduUMEeHTOM paboTbl paBHbIM WM BhblLLE
1.15 unm

- 115 pagna  pgBuratened € pacyeTHbIM
ko3 dmumeHToM paboThl paBHbIM 1.0.

DnekTpuyeckme ABuraTeny Mo 3akasy 3akasuuka

MOryT 6bITb OCHALLEHbI YCTPOMCTBAMM 3alUWThl OT

neperpeea (B Cnyyae neperpysky, OHGMOKMPOBKM

poTopa, NaAeHUst HanpsKeHWsl, HeAoCTaTOYHOM

BEHTUNSALMM ABUraTens) TakMMWM Kak TepmocTaT

(TepMuyeckuin 30HA), TepMuctopamu, RTD. 3Tu

yCTpOMCTBa 3alMTbl OT neperpeBa He TpebyioT

[PYrvX HE3aBUCUMbIX YCTPOWCTB.

3.2.7.1. TEMNEPATYPHbIE NPEAEJNbI ANA
OBMOTKHN

TemnepaTypa caMoil ropsiue TOYKM OBMOTKM
[O/MKHA NMoAAEPXKMBATLCS HUXKE npeaena AaHHOro
TEPMMYECKOro Kracca.

Obwas TemnepaTypa COOTBETCTBYeT CyMMe
TeMnepaTypbl BHELHEN Cpeabl MC MOBbILLEHWE
Temnepatypbl (T) NOC pasHULa MexXay CpeaHein
TEeMMNepaTypon OB6MOTKM WM TeMmnepaTypoi camoM
ropsiyei TouKku.

CornacHo CTaHaapTy, MaKCMMasbHas
TemnepaTtypa okpyxatowei cpeabl 40°C. Jliobas
TemnepaTtypa BblLLE  CUYMTAETCH 0cobo.

TeMmnepaTypHble BeIMYMHBI U AonycTMMasl obLuast
TeMnepaTypa B CaMOW Tropsiyert Touke AaHbl B
Tabnuue Huxe:

Knacc msonsumm B F H

BHewHas TeMnepaTtypa °C | 40 | 40 | 40

T = lMNoBblWeHWe TeMnepaTypsbl

°C | 80
(MeToA CconpoTMBEHUS)

100|125

Pa3sHuLa Mexay caMmoii ropsiyeit

o " .| °C |10 15| 15
TOUKOI U CpeaHeln TeMnepaTypo

O6ulas: TemnepaTtypa B caMoi

Y °C 130
ropsiyen Touke

155|180

Tabmya 3.4.
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TEPMOCTAT (TepMuueckuii 30HA):

3To 6UMEeTanNMUeckne TepMasbHble AETEKTOPbI C
HopManbHO 3aKpbITbIMU cepedpsAHbIMU
KOHTaKTaMM M OHM CpabaTblBalOT MpU 3aaHHbIX
TeMmnepatypax. TepMocTaThl MOCNeAoBaTeNbHO
COEAVHEHHbIE UM HE3aBUCUMbIE B COOTBETCTBUM
CO CXEMOW MOAKITOYEHUS.

TEPMUCTOPDI (PTC nnun NTC):

JTO TepMU4yecKne [OeTeKTopbl, CcocToswmne U3
nonynposoaHnkoB PTC, KOTOpble pe3ko MEHSIOT
CBOE COMPOTUB/IEHNE NPU AOCTUXXEHWUM 3aA4aHHOW
Temnepatypbl. OHM MOryT 6bITb NOCNEA0BaTENBHO
COeaANHEHHbIMMU nnm He3aBUCMMbIMU B
COOTBETCTBMM CO CXEMOW MOAKIIIOYEHMS.

NMPUMEYMAHME: TepmoctaTbl W TEepMUCTOPBLI

COeAMHEHbl C  YMpaBfSlOWMM  YCTPOWCTBOM,
KoTopoe OTKJIIOYaeT cuctemy noaauu
3NEKTPOMNUTaHUS WM BK/OYAET  aBapUIHYIO
CUrHaNM3auMl0 B OTBET  Ha  peakumio
TEPMUCTOPOB.

COMNPOTUBJIEHUE TEMNEPATYPHbIX

AETEKTOPOB (RTD):

RTD — 3T0 TepMuyeckue AETEeKTOpbl, KOTOpble
06bI4HO M3roTaBAMBAKOTCS M3 MIATUHBI.

B ocHoBHOM, RTD paboTaloT Ha TOM MpuHUMNE,
yTO aneKTpuyeckoe COMNpoTUBEHWE
MeTasIIM4ecKoro NpOBOAHMKA NMHENHO
U3MEHSeTCa C  MOBbllEeHWEeM  TeMnepaTypsl.
KnemMMbl geTekTopa COeAuHeHbl C  MaHenbko
yrnpaBfieHus, Kak npasuio C TEPMOMETPOM.
O6biuHo auratenm WEG Motors noctaBnsitoTcs ¢
ogHMM RTD Ha a3y, n OgHMM Ha MOALUMIMHMK,
rae 3TW 3alMTHblE YCTPOWCTBA OTPErysMpoBaHbl
Ha aBapuiiHY0 CUrHanIu3auMio M nocneayollee
OTKJIOYEHNE. ans [IOMOSTHUTESTbHOM
6e30nacHOCTN, MOXHO YcTaHOBWUTL ABa RTD Ha
asy. Tabnuua 3.7 nokasblBaeT CpaBHEHME
3aLUMUTHBIX CUCTEM.

MPUMEYAHME:
1) Ecnm Tpebyertcs
NpUMeHeHus,

ans

LOSTKHbI

[AOMOSHUTENBHO

MCNonb30BaTLCS apyrue 3aLUMTHbIE
YCTPOICTBA KPOME YKa3aHHbIX BhILLE.

2) Tabnuua 3.8 noKa3biBaeT TeMnepaTypHble

BE/IMYMHbI  OTHOCUTENBHO  COMPOTUBEHUS,
n3mepsieMoro B Omax.
3) PekomeHayeTcs OTperynmpoBathb pene

cornacHo Tabnuue 3, Kak cnegyeT Huxe:
Knacc F:
ABapuitHas curHanusaums: 130°C.
OtkntoyeHune: 155°C.
Knacc H:
ABapwuiiHasi curHanusaumsi: 155°C.
OtknioyeHne: 180°C.

BennuumHsbl aBapuiMHOIA CUrHanusauum n
OTKJIIOYEHUS MOTYT OMpPeAensiTbCd Ha OCHOBAHWUM
onbiTa. OfHaKO OHM He [AOMKHbI MPEBbIWATH
YMOMSIHYTbIX BbILLE BEMNYMH.
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3awumTa no ToKy 3awmTa c

TEPMUYECKUM
MpuunHbl Nneperpesa TonbKo NIaBKMii MNpepoxpanutens n P

npeaoxpaHUTesb TepMuieckasn SonAoM B

P P sawuTa asuvratene

o [MonHoCTbIO [MonHoCTbIO

1. leperpys B 1.2 pa3a Bbllle HOMWUHANBLHOIO TOKa.| He3alwuLeHHbIN o o
3aLLMLLEHHBIN 3alUMLLEHHBIN

o YacTtnyHo [MonHocTbiO

2. Paboune uuknel S1 B S8, EB 120. He3awumiueHHbIn . "
3alUNLLEHHbIN 3alUMLLEHHBIN

3. TopMoxeHue, peBepc nimn paboTa C YacTbiMu o YacTtnyHo [MonHocTbiO
He3aluieHHbIn , o

nyckamu. 3alUNLLEHHbIN 3alUMLLEHHBIN

o YacTtnyHo [MonHocTbio

4. Pabota c 6onee yem 15 nyckamm B vac. He3awuiueHHbIn M o
3alUNLLEHHbIN 3alUMLLEHHBIN

YactnyHo YactnyHo [MonHoCTbIO

5. Bbnokuposka poTtopa. o " o
3alUMLLEHHbIN 3alMLLEHHbIN 3alUMLLEHHbIN

. o YactnyHo [onHoCTbIO

6. Otkas ogHon dasbl. He3awuLueHHbIn N o
3alUMLLEHHBIN 3alUMLLEHHbIN

o MonHocCTbio [MonHocTbio

7. Ype3mepHble konebaHns HanpskeHus He3awuiueHHbIn o .
3alUNLLEHHbIN 3alUMLLEHHBIN

M [MonHoCTbIO [MonHocCTbIO

8. KonebaHusi 4acToTbl B 3N1€KTPONUTaHNM He3awuiueHHbIn o N
3alUMLLEHHbIN 3alUMLLEHHbIN

9. BbliCOKasi OKpy><aloLLas TemnepaTypa HeszalluLeHHBbI MonHocTeio MonHocTslo
) Py patypa. 3aLUMLLIEHHbI 3aLUMLLEHHDbI

10. BHeLWHWI HarpeB OT NMOALMMHUKOB, PEMHEN, . o MonHoCTbIO
He3almueHHbIn He3awuLLEeHHbIN .

LUKWBOB U1 T.A. 3alUMLLEHHbIN

M o [TonHoCTbIO

11. 3aTpyaHeHHast BEHTUAAUUS HezawuLeHHbIn HesalwuLLeHHbIN o
PyA H A i 3aLUMLLEHHBIN

Tabmya 3.7 — CDaBHEHNE 3ALLUNTHBIX CUCTEM 3/IEKTDOABUIATESIEN.

oC 0 1 2 3 4 5 6 7 8 9

0 100.00 100.39 100.78 101.17 101.56 101.95 102.34 102.73 103.12 103.51
10 103.90 104.29 104.68 105.07 105.46 105.95 106.24 106.63 107.02 107.40
20 107.79 108.18 108.57 108.96 109.35 109.73 110.12 110.51 110.90 111.28
30 111.67 112.06 112.45 112.83 113.22 113.61 113.99 114.38 114.77 115.15
40 115.54 115.93 116.31 116.70 117.08 117.47 117.85 118.24 118.62 119.01
50 119.40 119.78 120.16 120.55 120.93 121.32 121.70 122.09 122.47 122.86
60 123.24 123.62 124.01 124.39 124.77 125.16 125.54 125.92 126.31 126.69
70 127.07 127.45 127.84 128.22 128.60 128.98 129.37 129.75 130.13 130.51
80 130.89 131.27 131.66 132.04 132.42 132.80 133.18 133.56 133.94 134.32
20 134.70 135.08 135.46 135.84 136.22 136.60 136.98 137.36 137.74 138.12
100 138.50 138.88 139.26 139.64 140.02 140.39 140.77 141.15 141.53 141.91
110 142.29 142.66 143.04 143.42 143.80 144.17 144.55 144.93 145.31 145.68
120 146.06 146.44 146.81 147.19 147.57 147.94 148.32 148.70 149.07 149.45
130 149.82 150.20 150.57 150.95 151.33 151.70 152.08 152.45 152.83 153.20
140 153.58 153.95 154.32 154.70 155.07 155.45 155.82 156.19 156.57 156.94
150 157.31 157.69 158.06 158.43 158.81 159.18 159.55 159.93 160.30 160.67

Tabrmya 3.8 — PazHoBuAHOCTH iaTvHoBbIX RTD.

NMPUMEYAHME: Korga gsuratenu noctaBnstoTcs ¢ T-obpa3HbiM KOpoboM, COeAMHUTENbHBIE KTEMMbI ANS
YCTPOWCTB TEPMUYECKOMN 3aLUMTbI U APYrMX KOMM/IEKTYOLWMX YCTAHOB/IEHbI HA 3TOM Kopobe.
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3.2.7.2. OBOIrPEBATE/IN

Ecnn, gna wusbexaHus nonagaHusl CbIpoCTUM B
nepvona XpaHeHus MOTOp OCHaLLeH
oborpesatenem, To OH A0/MKEH ObITb NOAKOYEH
TakuM  cnocoboM,  4Tobbl  @BTOMATM4YECKU
BK/IOYANICA  MpW  OCTAHOBKE  ABuratens mu
OTKMIOYanca npu ero 3anycke. Yeptex Ha
rnacnoptHon Tabnuuyke BKk/IOYaeT B cebd
notpebnsemMoe HanpshkeHMe WU XapaKTepUCTUKK
yCTaHOBJ/IEHHOro oborpesatens.

3.2.7.3. TPAHALbI BUBPALIUN

MoTtopbl 1 reHepatopbl WEG 6anaHcmpytoTcsl Ha
(abpuke B COOTBETCTBMU C npeaenamun subpauum
yCcTaHoBfneHHbIMM HopMmamu IEC34-14, NEMA MG1
- Yactb 7 u NBR 11390 (3a wuckioyeHnem
Cny4aes, Koraa KOHTpaKT MOKYKM
npeaycMaTpuBaeT MHble BENIMYUHBI).

M3mepeHuss  BubpauuMuM  MpoM3BOASITCS  HA
nepegHeM M 3a4HEM  MOAWWMNHUKE, B
BEPTUKA/IbHOM, TFOPM3OHTASIbHOM W aKCWasibHOM
HanpaBneHUsX.

Koraa KAMeHT OTNpaBnsieT CTbIKOBOYHbINA Y3en
ans motopa WEG, moTop 6anaHcupyeTcs C 3TuM
Y3/10M, CMOHTMPOBaHHbIM Ha OCW. B npOTMBHOM
Cny4yae, B COOTBETCTBUM C HOPMAaMM YKa3aHHbIMM
Bbllle, MOTOP GanaHcMpyeTcs C Mosy-CTbIKOBKOM
(3TO 3HAUMT, YTO KaHan CTbIKOBKM 3aMOJIHSIETCS
6pYyCOM TOM Xe LIMPUHBI, TOMLUMHBI U BbICOTbI, YTO
N KaHan CTbIKOBKM B Te4eHne banaHCMpoBKK).

MakcuMarnbHble YPOBHMU
pekoMeHaoBaHHble WEG Aans  AeicTBytoLmMX
MOTOPOB YyKa3aHbl B Tabnuue BHU3Y. 31U
BE/IMYNHBI  ABNAIOTCA  OPUEHTUPOBOYHLIMK, U
OOMKHbI YYUTBIBATLCA Cneumduyeckue ycnosms:

BMbpaumm

HomuHanbHoe | YPOBHM BUGpauumn (Mm/c RMS)
BpalleHue
(06/MuR) Kopnyc |<355 3%5330 > 630

BHumanne | 4,5 4.5 55
OTtkntoyeHne| 7,0 7,0 8,0

600 = n <1800

BHumanne 3,5 4.5 55
OTkntoyeHne| 5,5 6,5 7,5

1800 < n < 3600

Tabmya 3.5.

Hambonee 4yacto BCTpeyaemble B 3KChyaTauuu

NpVYMHBI BUGpauum:

- Motop u npuBoauMoe 060pyAOBaHME He
HaxoaaTcs B JIMHWM;

- KpenneHne MoTOpa Ha HECOOTBETCTBYIOLLEM
OCHOBaHMK, C “0cabneHHbIMU HoraMmn” ofIHOW
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unm 6onee Hor MoTopa, M NJIOXO 3aTAHYTbIMU
6onTamMun KpenneHus;

- HecootBeTcTBylOLWEE OCHOBaHue, nnm
HeAoCTaTO4YHas ero NPOYHOCTb;

- BHewHve Bubpauun, Bbi3BaHHbIE ApYruM
00pYyZAOBaHUEM.

DKCNYyTUpOBaTb MOTOP C BuGpaumein 6GonbLuei,
YeM OMWUCaHO BbIWE, MOXET YMEHbLLUUTb €r0 CPOK
CNyX6bl U/vnNKn ero NPoM3BOANTENBHOCTD.

3.2.7.4. TPAHULUbI BUBPALIUU OAN1A
BTYJIO4HbIX NOALUMMHUKOB

B MOTOpax OCHALWlEHHbIX, WM  UMEKLIMX
BO3MOXXHOCTb 6blTb  AOYKOMMIEKTOBAHHbIMU
6EeCKOHTaKTHbIMU AaTynKamMu (0bblyHO

NCMONb3YIOWMXCA B BTY/IOYHbIX MOALWMMHMKAX)
MOBEPXHOCTb Bana B MeCTax MpuieraHus
NMOALMIMHUKOB, BMELLAeT creuuanbHble A06aBKy,
NSl NPaBUIbHOrO M3MEepPEeHUs1 YPOBHS BUBpauum.
Bubpauus Bana B TakuMx MOTOpax M3MepsieTcs C
nomolubto IEC 34-14 n pomkHa COOTBETCTBOBATb
ctaHpaptaMm NEMA MG 1.

BennunHbl ypoBHSI BMbpaumm Ha Bany MOTOpa,
npv KOTOPOM MOCTYNaeT CMrHan npeaynpexaeHuns
NN cnepgyet OTKIIOYMEHME ABUratensi, COorflacHo
ctaHgaptam IS07919-3 npwuBeaeHbl B Tabnuue
3.6.

370 obLwKe 3TafNoHHbIE BENNYMHDBI, YYUTbIBAIOLLME

,ﬂMaMETpaﬂbeIﬁ 3a30p Mexay BaJ/IOM n
noALNMHUKOM.
HomMuHanbHoe Bu6paumsa ocu (Um nukoBasn)
BpaweHue 280 po|355 no
(06/MuH) Kopnyc 315 450 > 450
1800 BHuMaHue 110 130 150
Otkntoyenne| 140 160 190
3600 BHumaHue 85 100 120
OTkntoyenne| 100 120 150
Tabmya 3.6.

3KCcnyaTUpoBaTb MOTOP C BUbpaumeii ocu B
30HEe BHMMAHUSI M OTKJIOYEHUS MOXKeT
BbI3BaTb paspyLueHue Kopnyca
NoALIMMNHMKA.

OCHOBHbIMM MPUYNHAMK yBeNn4YeHus Bubpauun

oCK ABNSAOTCS:

- Tpobnembl pa3banaHCMpOBKKM, CTLIKOBKM W
apyrve npobnemsl, BausilowmMe Ha Bubpauumio
MaLLVHbI;

- Mpobnembl (opMbl OCU B palioHe M3MepeHUs,
YMeHbLUEHHbIE B MPOLECCE U3rOTOBMEHMS;

- HanpsbkeHue mnuM OCTaTOYHbIN MarHETM3M Ha
MOBEPXHOCTM  OCW, A€  MpOM3BOAUTCS
n3MepeHue;

- LlapanuHbl, BMATWMHbI WX AeTanyM OKOHYaHMS
OCM B palioHe U3MEepeHMUsl.
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3.3. MYCKO-HANAAKA
3.3.1. NIPEABAPUTEJIbHAA NPOBEPKA

Mepen nepBbIM MycKOM ABWraTens Wnu nocne
[UIMTENbHON OCTaHOBKM MPOBEPLTE CeaytolLEee:

1) Ywuct nu geuratens? Bce N ynakoBOYHbIE U
OYMCTUTESNbHBIE MaTepuanbl yaaneHbl?

2) Yb6eouTtecb, 4UTO HanpskeHWe W 4acToTa
3/1EKTPONUTAHUST COOTBETCTBYIOT YKa3aHHbIM
Ha 3aBOACKOW Tabnunuke.

3) VY6eautecb, 4TO 60NTbI KpenieHUs KpblLUKK

asuratenss M Kopriyca  MOALUIMMHMKA
TILATENbHO 3aKPENeHbI.
4) Yb6egutecb, uYTO pOBUratenb MpaBWbHO

OTLEeHTpMpoBaH (cornacHo NyHkTy 3.1.3).

5) CmaszaHbl 1M HagnexawmMm obpasom Bce
NOALIMIMHUKK (COrNacHo NyHKTy 4.2).

6) [MoacoeauHeHbl N1 kKneMmbl poTopa? (Tonbko
[Nst ABUraTenei C KOHTaKTHbIMU KOJbLaMi).

7) MoacoeanHeHbl NN NPOBOAHUKN TEPMUYUECKON
3aLUmThI, 3aXUM LMKTMPOBaHMS n
oborpesaTenun?

8) CooTBeTcTBYET COMPOTUB/IEHME  U30NSLMU
poTopa M CTaTopa YKa3aHHOW BenuyuHe?
(cornacHo nyHkTy 2.3.5).

9) VYpganeHol M Bce OOBEKTbl, TaKue Kak:
WHCTPYMEHTbI, M3MepuTesbHble Mnpubopbl K
LIEHTPYIOLLME YCTPOWCTBA OT ABUraTens?

10) B nopsiake mm LeTkoaepxatenn?
KoHTakTupyloT nn wetkn? (cM. nyHKT 4.5
nnm 4.6).

11) TwaTtenbHo m 3aKpenseHsbl BCe

dumkeupytowme 6onTel gBuraTens?

Korga asuratenb 3anyckaetcs 6e3 Harpysku,
cB06OAHO N OH BpallaeTCs, He co3aaBas
ypesmepHoro  wyma? [lpaBunbHoE  Nn
HanpasfneHne BpaweHusa? (UTobbl M3MEHUTb
HanpaBsneHne BpalleHusi, nepebpocbTe oaWH
U3 MOABOASIUMX 3NEKTPONUTaHNE Kabenel
KNEMMbI).

[ocrtaTouHass M BeHTUNSAUMS  ABuratens?
ObpatuTe BHMMaHMWe Ha BpalleHne
[ABuraTenem C OAHOHaMNpaB/EHHbIM
BEHTUISATOPOM.

12)

13)

NMPUMEYAHME:

1) PacctosHMe Mexay LETKOAEPXKATENEM MU
MOBEPXHOCTAMU  KOHTAKTHbIX KOJEL, A0/MKHA
6bITb MEXAY 2MM U 4MM.

2) [aBneHme LWETKM Ha KOHTAKTHOE KOMbLO
[JO/MKHO 6biTb B COOTBETCTBMM C YKa3aHHOM
BE/IMYMHON, @ HaKJIOH LWETOK K KOHTAKTHOM
NMOBEPXHOCTH [OMKEH 6bITb
neprneHanKYNsipHbIM.,

3) Ecnn Harpyska (HOMMWHAsbHbBIN pabounit TOK)
Ha ABWraTesSib He COOTBETCTBYET HOMUHASIbHBIM
XapaKTepucTukaM Takoro asuratenst (Bbllwe

33

WEg

UM HWXKE), crneundukaumsa LWETOK AO/MKHA
6bITb  NpoOaHanM3MpoBaHa OTHOCUTENbHO
TpeboBaHuii hakTnueckon HarpysKku.
lNoBepbTe AaHHbIE, YKa3aHHble B NMyHKTe 4.5.

4) MNepea n3MeHeHMeM BpaLLeHMsl ABYXMOMOCHbIX
apuratenen, cesxutecb ¢ WEG Maquinas ans
aHanusa.

5) Osuratenn nuHmmM  "H" co  cneuranbHbiM
YPOBHEM Lyma CKOHCTPYMPOBaHBI C
OOHOHaMpaBfeHHbIM  BeHTUNsATopoM  (Bce
RPM). ans M3MEeHEeHUs HanpasfeHus

BpalleHus cesxutecb ¢ WEG Magquinas ans
aHanu3a BeHTUnsATOopA.

6) [suratenu JIHUU "Master" TaKxe
CKOHCTPYMpOBaHbl  C  OAHOHArpasfieHHbIMU
BeHTMNaTOpamn.  [lo3TOMy  ecnn  HYXHO

W3MEHWUTb HaripaB/ieHNe BpaLLEHUS], CBSXKUTECH
¢ WEG Maquinas ans aHanusa BeHTunsaTopa.

NMPEAOCTEPEXXEHME:

MpeHebpexxeHne OMMCaHHLIMK BbILWE MpaBuIaMm
MOXET MNPMBECTU K CEepbe3HbiM Mpobnemam B
paboTe ABuraTtens, Bbi3blBasi Ype3MEPHbIA M3HOC
LLETOK M KOHTAKTHbIX kKoney (ans asuratenen c
(asHbIM pOTOpPOM), NeperpeB ” BO3MOXHOE
nospexxaeHne 06MOTKM Auratens. 3TU Clydau
He npeaycMaTpuBalOTCS YC/IOBMSIMW  rapaHTum,
BK/IIOYEHHOW B JaHHOE PYKOBOACTBO.

3.3.2. 3ANYCK

TPEX®A3HbIA KNETYATbIW POTOPHbIV
MOTOP

Mocne TWaTenbHOro o6cneuosaHm:| aBuratens,
cneayiTte  06blYHOM npoueaype  3anycka,
OMNMCaHHOMN HUXe.

TPEX®A3HbI# MOTOP C TOKOCBEMHbIMU

KOJIbLLAMUA

- Mpn 3anycke MoTopa  AeNCTByiTe B
COOTBETCTBUWN C MHCTPYKUMSIMU U3rOTOBUTENS.

- B MOTOpax C KOHTaKTHbIMK LUEeTKaMu, peoctaT
3anycka octaetca B pabodeM MNOMoXeHUn
Jaxe npu pabote gsurarens.

- WcknoveHnem ABNAETCA MCnonb3oBaHNE
HaCTpanBaeMoro peocTtaTta KOHTPOJ1A
CKOpPOCTH, CNPOEKTUPOBAHHOIO ansa

HEMOABMKHOIO COEAWMHEHUS C PeoCTaTHbIMU
KOHTaKTaMMm.

- U_lETKI/I OOJ/IKHbI ObITb BbICTAB/IEHbI COMTACHO
TOKOCBEMHBIM KOJIbLIaM.

- [nd MOTOpOB C CUCTEMOW HACTpauBaeMbIX
weTkoAepXkaTenel, nocne MosIHOro pasroHa
aBuratensi,  ybegutecb, 4TO  cucTeMa
cpaboTana npaBubHO.
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3.3.3. AEUCTBUSA

3anyctute ABuratenb, COEAVNHEHHBIN C Harpy3komn,
n paiite emy nopaboTtaTb He MeHee 4yaca, YTOObl
NpoBepUTb €CTb /I HEOObIYHbIE LWYMbl UK
npusHaku neperpesa. MNpu HanMuMKM Ype3MepPHbIX
BMOpaUuiA Mexay COCTOSIHMEM Hadana paboTbl U
COCTOSIHMEM MOC/IE TEPMUYECKON CTabunbHOCTH,
HY)XHO MOBTOPHO MPOBEPUTb  LIEHTPOBKY W
BblpaBHMBaHWe. CpaBHUTE MOTPebnsieMbI TOK C
BE/TMYMHON, YKa3aHHOW Ha Tabnuuke.

B pexuMe HenpepbiBHOM paboTbl 6e3 konebaHui
Harpysku, 3Ta BE/IMYMHA HE AO/MKHA MpEBbIWATbL
HOMMWHAsIbHbIN TOK, YMHOXEHHbIN Ha pacYEeTHbII
KoadduuUmMeHT paboTbl, TaKXKE YKa3aHHbIA Ha
Tabnunuke. Bce wu3MepuTenbHble npubopbl U
YCTPOWCTBA AO/MKHblI MOCTOSIHHO MPOBEPSTHCS,
yTobbl, ecnm noTtpebyercs, CKOppPEeKTUpPOBaTb

pabory.

3.3.4. NPOLEAYPA OCTAHBKUM ABUTATENA
Mepen BbIMNOJIHEHNEM nobow 3agjauu,
ypesBblYallHO BaXHO cobnodaTh cieayollee:
KacaTbC  Mo60OM  ABWXKYLLEWCS  YacTu  Ha
paboTatoLieM apuraterne, Aaxe Ha BblK/IOYEHHOM,
- OMACHO AJ1S XM3HW.

a) TpexdasHblie AQCUHXPOHHbIE
KOPOTKO3aMKHyTble ABUraTenu:
JloCTaTO4YHO OTKPbITb NepeknoYaTesb  Lenu
cTaTopa M Npu OCTaHOB/IEHHOM ABUraTene
nepeycTaHoBUTL aBTOTPaHcoOpMaTop, ecnu
TaKOBOW MMEETCS1, B NosioxxeHne "nyck";

b) TpexcasHblie aCMHXPOHHbIE ABUraTesnin C

KOHTaKTHbIMM KONbLaMMu: OTkpoiTe
nepeknoyatens  uUenu  cratopa. Koraa
ABuraTenb  OCTAHOBJ/IEH,  MepeycTaHoBUTE
peocTaT B NOsoXeHue "nyck".

*** BHUMAHMUE ***
CoeaMHMTENbHDbIE KOpO6KK C

KOHEHCAaTOpaMu HeJb3sl OTKpbIBaTb A0
NCTeYeHUs BpEMEHU pa3paaKM:

BpeMsi pa3psakM  KOHAEHCATopoB: 5
MUHYT NoC/ie OTK/IIOUeHUs1 ABUraTens.
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3.4. AKYCTUHECKUE XAPAKTEPUCTUKHN

[leHb 0TO AHA Bce Oonblue 3NEKTPUYECKMX
ABuraTenen ucnonb3yetcs B oducax U aoMax.
Mpun Takmx 06CTOATENBCTBAX OYEHb BAXHO, UTOObI
ABuratenn pabotanu 6eCllyMHO U HAAEXHO, He
co3gaBas auckoMdopTa B OKpyXalolleln cpefe.
PelueHne BO3MOXHO MpU TECHOM COTPYAHUYECTBE
Mexay nosib3oBaTesieM M MpOoM3BOAUTENEM
ABuraTenen.

Haonexallee nnaHUpoBaHWE aKyCTUKM [0Ma,
odbuca n ¢abpukn TpebyeT 3HaHUA WCTOUYHMKOB
LYMOB ABMraTens, U Kak OHW BO3AEWCTBYIOT Ha
YPOBEHb LUYyMa OKpYyXXaloWen cpeabl B MecTax
CBOEro pa3MeLLeHusI.

Cnepytowme yacTu asuraTtens MOryT npou3BoaUTb
lyM B NpeAenax ayamo YaCcTOTHOMO AManasoHa:

1) Cucrema oxnaxaeHus.

2) LeTkn.

3) NMoawunHukmy.

4) MarHuTHas uenb.

YpoBeHb wyma n3aaBaeMoro ABUraTenem,
3aBUCUT OT €ro pasMepos, O60pOTOB, COCTOAHUA

MEXaHUYECKOM 3aWmThl  (KOXyXa) n ero
NPOeKTUpPOoBKKU.  LLlyM  cuCTeMbl  OXNaXaeHus
CNblleH  TONbKO B MOMeELLEHNN, roe

HENoCpeACTBEHHO CTOMT MOTOP. XOTS LYM MOXET
UCXOAUTb W OT MOAWMMHMKOB M OT MarHWTHOM
uenu. B TakuMx cnyyasx MCTOYHMKOM LUyMa
ABNAETCS BMOpAUMsA METanIMuecknx 4Yacten wunm
CaMOro [BuraTtensi, OH MOXeT 6biTb CNbilleH 3a
npegenamyM 3fdaHve, B KOTOPOM YCTaHOBJIEH
MOTOp. Takoe pacnpoCTpaHEHME LiyMa CKBO3b
CTPYKTYPHbIE KOMMOHEHTbI MOHTAXa, MOXET 6bITh
YMEHbLLUEHO, MyTEM WCMOMb30BaHWS CreumanbHoO

CNPOEKTMPOBaHHbIX ~ aMOPTM3aToOpoB.  HyXHO
MOMHUTb, U4TO HEMpPaBWIbHO YCTAHOBJIEHHbIE
aMopTM3aTopbl  MOMyT  MOBbIWATb  YPOBEHb
BMbpaumm.

3.5. NTPMMEHEHUE ABUT'ATEJ1S B
OMNMACHOM 30HE — B3PbIBOOINMACHASA
FA30BASA CPEOA

[ABuratenun, pa3spaboTaHHble ANs OMacHbIX 30H,
CHabXeHbl ZOMOSTHUTENbHBIMU 3aLLMTHBIMM
yCTpoMcTBaMu, KOTOopble onpeaensTcs
cneumanbHbIMU CTaHAAPTAMKU AN KaXAoro Tuna
OMaCcHOW 30HbI HAa OCHOBE ee KraccuuKaumm.
Obwme  TpeboBaHus AN 3NEKTPUYECKOM
annapaTypbl AN OnacHbIX 30H MpeACTaBfieHbl B
cnegyrowmx  6pasunbCkMx M 3apybexxHbIX
CTaHAapTax, COOTBETCTBEHHO:

NBR 9815 = D2nekTpuyeckue annapaTbl Ans
B3PbIBOONACHbIX ra30BbIX Cpes.

O6wwe TpeboBaHus (cneumdukaumm)

IEC 79-0 = DSnekTpuyeckume annapaTbl AN4
B3PbIBOONACHbIX ra30BbIX Cpea.

EN 50014 = D>SnekTpuyeckne annapatbl Ans

MoTEeHUMaNbHO B3pbIBOONAacHOM aTMocdepsbl.
Obwume TpeboBaHus.
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3.5.1. MEPbI NPEAOCTOPOXXHOCTHU NPU
PABOTE C MOTOPOM YCTAHOBJIEHOM B
HEBE3OMNACHOM MECTE

Mepen  ycTaHOBKOM,  3KcnnyaTauuern  unu

BbIMO/IHEHNEM paboT no TEXHUYECKOMY

06CNYXVBAHUIO  3NIEKTPUYECKUX  ABUraTenen,

NMPUMEHSIEMbIX B OMacHbIX cpedax, obecneybTe

cnegytoulee:

- [MepeyncneHHble HUXKeE CTaHAapTbl,
NPUMEHsIEMblE AN KaXKAoro cyyas, AOSMKHbI
6bITb U3y4eHbl U YCBOEHDI;

- Bce TpeboBaHus, BKJTKOYEHHbIE B
NPUMEHsIEMbIE  CTaHAAPTbl, AO/MKHbI  ObITb
COOTBETCTBEHHO MOHSThI.

Exe — MMoBbllueHHass 6e3onacHocTb: IEC 79-7 /

NBR 9883 / EN 50019.

Exp. — Haxopsiwmecs non aasnenunem: IEC 79-2 /

NBR 5420.

Exn — Henckpsawme: IEC 7915.

3.5.2. AOMNMOJIHUTEJIbHbIE MEPbI
NMPEAOCTOPOXXHOCTU NPU PABOTE C
MOTOPOM YCTAHOBJIEHOM B
HEBE3OIMNACHOM MECTE

- MNepea npoBeaeHneEM pabot no
TexX06CNyXX1BaHWIO, NPOBEPOK WIN PEMOHTOB
Asuratensi, ybegutecb, YTO OH OTK/IOYEH OT
WCTOYHUKA MUTAHUS 1 NOSTHOCTbIO OCTaHOB/IEH;

- Bce 3awmuTtbl agBuratenss  AomkHbl  6bITb

NPaBUIbHO  YCTQHOBNEHbl U [OSDKHBIM
0bpasoM OTperynnpoBaHbl Mepea  Havanom
aKCnyaTauum;
- Y6eautecb, 4YTO  [ABWraTenb  MpPaBUIbHO
3a3eMJIEH;

- CoeMHEHMSI KNEMM [0/MKHbI BbITb NPaBUILHO
COeaMHeHbl BO M36eXaHue MIoXoro KOHTAKTa,
CnocobHOro B pesynbTaTe npuMBecTM K
NeperpeBaHuio UM UCKPEHWIO.

MPUMEYMAHME: [omkHbl Takxke
cobnopaTbes BCE apyrve
pekoMeHaauuM,  OTHocsWwMecs K
XpaHeHMUIo, TPaHCMOPTUPOBAHMIO,
yCTaHOBKe 7 TEXHUYECKOMY

06CNy)XMBaHMIO paccMaTpUBAEMOro ABUraTenst u
BKJTHOUYEHHbIE B ;AHHOE PYKOBOACTBO.
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4. TEXOBCNY>XUBAHUE
Xopowo 3anaHnpoBaHHoe TEXHUYECKoe
06CnyXmMBaHWEe  2MEKTPUYECKUX  ABUraTenem

CBOAUTCS K MNEPUOAMYECKON MPOBEPKE YPOBHS
NPOYHOCTM U30M19UMM, MoAbeMa TeMmnepaTypbl
(obMOTKa M MOAWMWMHUKK), M3HOCA, CMa3KM
MOAWMMHMKOB M WX Cpoka Cniyxbbl, M no
BO3MOXHOCTM  MPOBEPKM MOTOKa BO3dyxa W3
BEHTUNATOPA, YPOBHEW BMOpaLMM, M3HOCA LLETOK
N KOHTAKTHbIX Koneu,.

B cnyyae, ecnum oauH M3 BbleNepeuYNCIEHHbIX
NyHKTOB He BbIMOJIHSIETCS, BO3MOXHbI
HernpeaBuAEHHbIE  OCTaHOBKM  06OpyAOBaHMSI.
Linknbl NpoBepku 3aBWUCAT OT TUMA ABWUratens wu
yCnoBui, Npu KOTOpbIX OH pabotaer. [ns
NyJLEero OXMIaXAEeHWs CTaHWHa A[o/mkHa ObiTb
uncTon, 6e3 nbium, rpsa3vn N Macna.

Mepbl Npy TpaHCNOPTUPOBKE:

Mpn  KkakoW-nMbo  TPaHCMNOPTMPOBKE,  Basibl
naBuraTenel, o60pyAoOBaHHbIX —POSIMKOBBLIMU WS
LIAPUKOBLIMM  MOALUMMHWKAMK, AOSMKHbI  OblTh
3a610KMpOBaHbI, yTObbI He nospeanTb
NOALLNMHMK.

Ytobbl  3a6nOKMpOBaTb  Ban,  WUCMOMb3yuUTe
CTOMOPHOE YCTPOWCTBO, KOTOPOE OTrPYXaeTcs
BMecTe ¢ gpuraTteneM. CM. nyHKT 2.2.

4.1. COAEP>XXAHME B YUCTOTE

ABuraTenn AOMXKHblI 6bITb YMCTBIMKM, 6€3 MbiK,
rpssu 1 Macna. [ns ounUcTKU aABuraTeneit AomKHbl
UCTIONb30BaThCA  MArKWE LUETKM WM YMCTas
xnonyatobymMaxkHass BeToWb. [Na  yAaneHus
HeabpasnBHOW MblIN C KPbILLKMA BEHTUASTOPA MK
[Ipyroli CKOMWBLUEMCA TIpsi3u C BEHTUASITOpa M

oxnaxpatowmx pebep, UCnonb3yiTe  CTpyto
OKaToro BO34yXa..

Tpybkn B TennoobmeHHuke (ecnn uUMeeTcs)
[OMKHbI  6bITb  UNCTbIMKM, 6€3  NOCTOPOHHMX
npeaMeTos, yTO6bI He npensTcTBOBaThb
UMpKynsaumMn  Bo3ayxa. [ns  ouucTkn  Tpybok

JIO/DKHA WCMO/b30BaThCA CTEPXEHb C KPYr/bIMU
IETKAMM HA KOHLAX, KOTOPbIM YyAansioT U3
TpY6OK BCIO CKOMMUBLLYIOCS MPs3b.

NMPUMEMAHME: [lna nposeaeHus
TakoW  ouuctkM, cHummute  ND
TOPLEBYIO KpbILWKY TEMN006MeHHUKa
W BCTaBbTE LWETKY B TPYOKMU.

Utobbl caenatb TaKyl UWUCTKY 3(HEKTUBHOMN,

[O/DKEH  UCMONb30BaTbC  CTEPXKEHb, KOTOPbIiA
BCTaBNseTcs B  TpybkM W yganseTr  BClO
HaKOMMBLLYIOCA rpssb. Ecom  pBuratens

obopyaoBaH Tennoo0bMeHHNKOM BO34yX-Boda, Ansl
yaaneHns rpsi3HOr0 KOHAEHcaTa, HeobxoamMmo
Npov3BOAUTb MEPUOAMYECKME OYMCTKU BHYTPWU
Tpybkun pagmnatopa.

B anekTpoasuratensx c
pOTOpPOM  OTAeNneHne  Aans

KOPOTKO3aMKHYTbIM
ETOK  [IO/KHO
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UYUCTUTBCSA C MOMOLLIO MbINIECOCA, YTOObI YAANUTb
C HUX MblJIb.

KOpOTKO3aMKHYTbIN pOTOp [AOSKEH UYMCTUTHLCS
UYNCTOMN M CyXOW BETOLLLIO, KOTOPAsi HE OCTaB/SIET
BOPCUHOK.

MpocTpaHCTBO MeXay poTOpPOM U CTAaTOPOM
[O/HKHO YUCTUTLCS MbIFIECOCOM, LWAAHI KOTOPOro
MMEET Ha KOHLIE MMaCTMKOBYIO HacadKy.

Henb3s ncnonb3oBaTh UYUCTSLIME CPEACTBa, Tak
Kak MX MCMapeHns OKasblBaloT  narybHoe
BO3AENCTBME Ha KOMINEKTOP U paboTy LLETOK.

Macno unu 3arps3HeHus], HacbllWeHHbIe SA0BUTbLIM
rasoMm, [AO/DKHbl YyAanATbCA XﬂOﬂHaTO6YMa)I(HOl>lI

BETOWbIO,  MPOMUTAHHOM  COOTBETCTBYIOLUUM
pacTsopuTenem.
PacnpepenutenbHble kOpobku ABuratenei ¢

3awmTon IP54 Takxke cneayeTr ouuwath; MX
KNEMMbl HE [O/MKHbl OblTb OKWUCIEHBI, ObITb B
OT/INYHOM  MEXaAHMYECKM COCTOsSIHMKW, a BCe
HeMCcnosb3yemMoe MpOCTpaHCTBO 6e3 nbin. Ans
arpeccuBHbIX Cpef, PeKOMeHAYITCa ABuraTenu C
3awwmTon IP(W)55.

4.1.1. OYUCTKA PABOYNX YACTEMN

- CneiiTe KOHAEHCAT.

- MMounctute  pacnpegenuTenbHble
U3HYTPMW.

- BwusyanbHo npoBepbTe M30n9UMI0 0OMOTKM.

- MouncTute KOHTaKTHbIE KoNbuUa (CMOTpU 4.4 U
4.5).

- [lpoBepbTe COCTOSIHME LUETOK.

- Mounctute TENN00OMEHHMK.

KOpOo6Ku

4.1.2. NOJIHASA O4YUCTKA

- TouncTute 3arps3HEHHYD OBMOTKY MSTKOM
LLIETKOW.

- CMmaska, Macno wnu pJpyrve 3arpsisHeHus,
npuaunwmve K 06MOTKE, yaansoTcst
X/10NYaTobYMaXkHOV BETOLUbIO, MPONUTaHHOM

cnvptoM.  [lpocywute  06MOTKM  CTpyeit
©KaToro Bo3Ayxa.

- [Ons OUUCTKM NOALIMMHMKOB "
BEHTUNALMOHHBIX ~ KaHanoB  CepeyYHMKOB

poTopa M cTaTtopa [O/DKHa WMCMNONb30BaTbCA
CTPysl ©OKaTOro BO3ayxa

- CneiiTe KOHAEHCAT W MOYUCTUTE BHYTPEHHEE
NPOCTPAHCTBO pacnpeaenuTeNibHbIX KOPobok u
pacnpepenuTesnbHble KonbLa.

- W3mepbTe conpotuBneHve usonsauum (CMOTpU
Tabnvuy 2.1).

- lMounctute WeTKM W WeTKodepXatenn B
COOTBETCTBMM C NyHKTamMn 4.4 n 4.5.

- Mounctute TENNOO0OMEHHUK.

NMPUMEYAHME: Ecnn paBuratenb
obopyaoBaH BXOAHbIM OTBEPCTUEM
ans  Bo3gyxa W/vamM  BO3AYLUHbIMU
dunbTpaMm Ha BXOAE W BbLIXOAE,
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UX cnegyeT ouvliaTb CTpyel COKaToro BO3AyXa.
Ecv nbinb TpyAHO yAanuTb CTpyen ©KaToro
BO3/lyxa, TOraa WX cneayeT MpOMbITb XOOAHOM
BOAOM C [A06aBfEHUEM HENTPANbHOMO MOIOLLEro
cpeactea.  [locne  3Toro  MpocywnTh B
rOPU30HTaIbHOM MOJIOXKEHUM.

4.2. CMA3KA
4.2.1. CMA3KA noLwnnHNKoOB

Llenb gaHHOro obcnyxuBaHWst - MPOANWUTL CPOK

CNy>6bl NOAWMMHUKA.

Texobcny>XmBaHue BKIOYAET:

a) BHMMaTenbHOe  OTHOWeHMe K
COCTOSIHUIO MOALUNIMHMKA;

6) OunCTKY M CMa3Ky;

B) [leTanbHbli1 OCMOTP NOALMMHMKA.

obLemy

Wym pBuraTenss  OO/MKEH — M3MepsTbC  C
pEerynsipHbiIMM MHTEpPBanaMM OAWH — uYeTbipe
Mecslua.  TPEHUPOBAHHbIM  CIyX  MpeKpacHo

CnocobeH pasnmyaTb HEOObIYHbIE LYMbIl, JaXe C
MOMOLLUbID TAKOro MpOCTOr0 WMHCTPYMEHTa, Kak
oTBepTKa, U T.4. [Ans 6onee HagexXHOro aHanusa
noALInMHUKa TpebyeTcs CnoXxHoe obopyaoBaHume.

KoHTpO/Ib TEMIEPATYPbI
TOALIMNITHIKE 7aKKe  SBASeTCd
YacTbr0 I0BCEAHEBHOIO yxo4a 3a
060Dpy.A0BaHNEM.
Temneparypa MofUWuIHUKOB C KOHCUCTEHTHOM
CMAa3KoH, KaKk PEKOMEHAOBAHO B ryHKTax 4.2.1.2,
He A[o/mkHa rnpeswbiwats 60°C (T = 60°C/max.
OKpyxaroljeri cpegpl = 40°C,  abcosoTHas
remreparypa = T + OKpyxaroujes cpesgnl) rnpu
USMEDEHNHN HA BHELLHEN KPBILUKE MOALUMITHIKA.

MOCTOSIHHbI ~ KOHTPONb ~ TEMMEepaTypbl  MOXET
npou3BoanTCS C MOMOLLbIO BHELLHMX
TEPMOMETPOB U/ BCTPOEHHBIX TEPMO3/IEMEHTOB.

Temneparypesl aBapmiHoro curHana
U OTKIIIOYEHNS  AJ1S  LUGPUKOBbIX

MOAWHITHUKOB — [OJDKHBI ObITb
ycraHosneHsl Ha 110°C n 120°C
COOTBETCTBEHHO.

TemnepaTypa TpeBorn AomkHa 6biTb
yCTaHOB/EHA Ha 10°C BblLLIe
TemnepaTypbl pexuma paboTbl, He
npesbiwas numut 1100C.
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Opuratenn  WEG 06blMHO MOCTaBAAKOTCA €
LUIAPUKOBBIMWU MIN  POSIMKOBLIMU MOALIMMHUKAMK,
CMa3aHHbIMW KOHCUCTEHTHOMN CMasKoM.

|-|O,C|,LIJI/II'IHVIKVI cnenyer CMa3blBaThb, YyTObbI
nsbexarb KOHTaKTa METaINYECKMX
BpaLLAMOLWMXCS YacTeN, U TakxkKe ANs 3aluTbl OT
KOppo3un 1 nsHoca. Co BpeMEHEM, U MO NPUYUNHE
MEXaHMYEeCKon paboTbl, CMaA304HbIE CBOWCTBA
yxyawatotcs u, bonee Toro, BO Bpems paboTbl

BCE CMaA304HblE BeELIECTBA noaBepraroTcs
3arpasHeHuio. o 3TON npnynHE CMa3o04HblE
BellecTBa OOJDKHbI BpeMsA oT BpeEMEHM

O6HOBNATLCA N MEHATLCS.
4.2.1.1. UHTEPBAJ1bl CMA3KHA

MoTtopbl WEG nocTaBnsioTcsd CO  CMasKoW
POLYREX EM 103 (WMsrotosBuTenb: Esso) ans
kopnyca 450 u cmaskoi STABURAGS N12MF
(WsroTosuTenb Kliiber) ans kopnyca 500 1 Bbiwe,
JOCTaTOYHbIMK AN Mepuofda  3KCnjyaTauum,
YKQ3aHHOrO B TEXOMUCAHMM UM Ha  SIpJbIKE
naeHTMdUKaumm NoaWwnNHNKOB.

WHTepBanbl CMaskuM 3aBUCAT OT TuUropa3Mepa
[ABUraTensl, CKOpPOCTM, paboumx YCNoBMiA, Tuna
MCNONb3yeMOM CMasknM U paboyen TemnepaTypbl.
WHTepBan cMasku 1 TN NOAWMIMHUKA YKa3aHbl Ha
3aBOACKOW Tabnuyke ABuraTens.

[Buratenu,  KOTOpble  XpaHATCA
Ha  cknage,  AOMKHbI  3aHOBO
CMa3bIBaTbCS Kaxable LIECTb

MecsaueB. Ban pomkeH cMasbiBaTbCs
pa3 B Mecau ana Toro, yTObbI rOMOreHn3npoBaTb

CMa3Ky.
MHTepBanbl CMa3ky, KOMMYECTBO CMas3km W
NOALWMMHUKN  WUCMOMb30BaHHblE B MOTOpaXx,
HaxoaaTca B Tabnuuax 4.2a u 4.2b, kak
OPWEHTMPOBOYHbIE BEIUUYNHDI.
XapakTepuMcTMKu  NOAWMUIMHUKOB  BMA

CMa3KM U UHTEpBaJl ee CMEeHbl YKa3aHbl
Ha nNacnopTHoM TabnuMuke Ha Kopnyce
ABUrartens. Mbi pekoMeHayeM
nepenpoBeputb 3TU [AaHHble, nepen
CMa3KoW NOALLUMIMHUKOB.
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MAKCUMANbHbIA UHTEPBAN CMA3KU (B YACAX) AN MOTOPOB C FOPU30OHTANBHOW OCbIO - 60Hz

3agHuiA noAWUNHUK | 3aAHUN NOALIMNMHUK

MepenHun 3agHui nogwunHUK | 3aaHUN NOALWNNHUK KOJNbLIeBOM MOTOP KOJNbLEBOI MOTOP
Kopnyc | Montocos NOALIMNMHUK (co wknBom) (moTop TMna knetka) | (PukcUpoBaHHbIe (nogbeMHbIe
LWeTKK) LWETKK)

Mopgwunuuk | mHTepBan |MopgwwunHuk | uHTepBan |MoawunHuk| nHTepBan

Mopgwunuuk | wHTepBan [MoawmMNHUK |MHTEpBan

6234 2.500
4 1.800 4.800 3.400 2.500
500 6 NU226 4.300 6322 8.700| 6230 6.900 | 6234 5.600
8 6.200 10.000 9.800 8.400
4
6 NU228 3.700 5.500 3.100 2.300
560 Z 5.500 NU222 7.500 NU230 4.900 NU234 3.900
6 NU232 2.700 5.500 3.100 2.300
8 4.400 7.500 4.900 3.900
4
6 1.200 4.900 3.100 2.300
8 23032 2.200 6.800 4.900 3.900
10 3.100 8.100 6.300 5.200
630 142 3.800 NU224 9.000 NU230 7.300 NU234 6.200
6
8 23036 1.600 6.800 4.900 3.900
10 2.400 8.100 6.300 5.200
12 3.100 9.000 7.300 6.200
6
8 1.600 6.200 4.400 3.900
10 23036 2.400 7.500 5.700 5.200
710 162 3.100 NU226 8.400 NU232 6.700 NU234 6.200
8 23040 1.300 6.200 4.400 3.900
10 2.000 7.500 5.700 5.200
12 2.600 8.400 6.700 6.200
. Cwmaska: Polyrex EM (Esso) |_ cmazska: Staburags N12MF (Kltber)
Tabmuya 4.2a.
BAXHO:

- HopmanbHblit vHTEpBAN CMasKki NPUHATBLIN ANs TeMnepaTypbl okpyxatoLen cpefbl 40°C 1 TMOB CMa3ky yKka3aHHbIX BbILLE;
- [ins npumeHeHus B BEPTUKambHbIX NOALIMMHIKAX YMEHBLUMTL MHTEPBAsb! Ha NOMOBUHY;
- Pabouas Temnepatypa nogwmnHuka = 70°C;
- YkasaHHble HiXe (hakTopbl IPUHAMATB Kak KOPPEKTUPYIOLLME ANst UHTEPBAMNOB CMA3K1 B CNIEAYHOLLMX CrIy4asix:
- Paboyas Temnepatypa meHee 60°C: 1,59. - Paboyas temneparypa ot 90°C go 100°C: 0,25.

- Paboyas temneparypa ot 70°C go 80°C: 0,63. - Paboyas temneparypa ot 100°C go 110°C: 0,16.

- Paboyas temnepartypa ot 80°C go 90°C:  0,40.
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MAKCUMANbHbIA UHTEPBAI CMA3KMU (B YACAX) iNA MOTOPOB C FOPU3OHTAJIbHOW OCbIO - 50Hz

Kopnyc

noncos

3agHuniA NOALWMNHUK

3agHuWiA NOALWMNHUK

3agHuWiA NOALMNHUK

MepepHun 3agHWiA NOAWMNHUK KOJNbLieBOK MOTOp o
(moTop TMna KOMNbLIEBOH MOTOP
NOAWMNMHUK (co wknBom) (®PukcmpoBaHHbIe
KneTka) (nogbeMHBIe LWeTkK)
LeTKM)
nOIJ,U]VIHHVIK WHTEpBan nOAIuVIHHMK UHTEepBan nOAIuVIHHMK UHTEepBan nOAI.IWIHHVIK WHTepBan nOAIuVIHHMK UHTEepBan

6234 3.700

4 2.800 6.500 4.800 3.700
500 6 NU226 | 5500 6322 | 10.000| 6230 8700| 6234 7.300
8 7.300 10.000 10.000 10.000
4 2.300 3.900 1.900 1.300
6 NU228 | 4.900 6.800 4.300 3.300
560 2 6.700 U222 |—8890]  Nioso 6100| \uosa 5.000
6 NU232 | 3.800 6.800 4.300 3.300
8 5,500 8.600 6.100 5.000
4
6 1.800 6.100 4.300 3.300
8 23032 | 2900 7.900 6.100 5.000
10 3.800 9.000 7.300 6.200
630 142 4.400 U224 | 9600] e 8000 234 7.100
6 1.300 6.100 4.300 3.300
8 23036 | 2300 7.900 6.100 5.000
10 3.100 9.000 7.300 6.200
12 3.700 9.600 8.000 7.100
6 1.300 5.500 3.800 3.300
8 2.300 7.300 5.500 5.000
10 20% 3400 8.400 6.700 6.200
12 3.700 9.100 7.600 7.100
o 6 1.000 NU226 5 50| V22 3800 MU 3.300
8 1.800 7.300 5.500 5.000
10 2000 600 8.400 6.700 6.200
12 3.200 9.100 7.600 7.100
[ Cwaska: Polyrex EM (Esso) || Cmaska: Staburags N12MF (Kliber)
Tabmua 4.2b.
BAXHO:

- HopmanbHbIi UHTEpPBAN CMasku MPUHATLIN 4115 TeMnepaTypbl okpyxatowen cpefpbl 40°C 1 TMMOB CMa3KM yKa3aHHbIX BbILLE;
- [Ins npuMeHeHus B BEPTUKAmNbHbIX MOALIMMHUKAX YMEHbLINTL MHTEPBAb! HA NOMOBUHY;
- Pabouas Temnepatypa nogwwmntuka = 70°C;
- YKasaHHble Hike hakTopbl NPUHUMATL Kak KOPPEKTUPYHOLLME ANSt MHTEPBAIOB CMa3Ki B CIEAYHOLNX CITyYasX:
- Pabouast Temnepatypa meHee 60°C: 1,59.
- Paboyas Temnepatypa ot 70°C go 80°C: 0,63.
- Pabouas Temneparypa ot 80°C go 90°C: 0,40.

- Paboyas Temnepartypa ot 90°C go 100°C: 0,25.
- Pabouas Temnepatypa ot 100°C go 110°C: 0,16.
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4.2.1.2. TUMNbl N KOJINMECTBO CMA3KHA

Cmasku, noctaBnsieMble ¢ MOTOPaMH

WEg

W3rOTOBMTENb Cmaska "OCTO"'F','RQSTTIS'(‘QE;EPAWPA MPUMEHEHME
ESSO MOMMPEKCEH (OCHOBA POLIUREIA) (-30 10 +170)
- " HOPMANBHOE
KLUBER STABURAGS N12MF (OCHOBA COLOBbI KOMMIEKC 1 MoS?) (-20 po+140)
Tabmya 4.3a.
WHble pekomeHOyeMble CMa3ku
W3roTOBUTENb Cmaska ”°°T°”§:SA§TT|5'(‘QE;EPAWPA MPUMEHEHVE
ESSO UNIREX N2 (OCHOBA KOMMJIEKC NTUTAA) (-35 mo +175)
PETROBRAS LUBRAX GMA-2 (NNTUEBAA OCHOBA) (0 po +130) HOPMANBHOE
ALVANIAR3 (MMTUEBAA OCHOBA) (-35 mo +130)
SHELL AEROSHELL 7 (MUKPOTEb) (-55 o +100)
ANA HA3KUX TemnepaTyp
ESSO BEACON 325 (MMTUEBASA OCHOBA) (-50 po +120)
Tabmya 4.3b.
Konunuecrso cMma3sku (g)
w y y CamoKoMneHCHpyIoWUncs
apUKOBLIN NOAWMNMHUK UronbyaTbIi NOAWMMHUK .
WUronbyaTbIii NOSWKUMHMK
noALWnUNHUK CMa3ka noAaLwWnUNHUK CMa3ka noALWUNHUK CMa3ka
(9) (9) (9)
6222 40 NU222 40 23032 75
6224 45 NU224 45 23036 105
6226 50 NU226 50 23040 130
6230 65 NU228 55 Tabrmuya 4.4c.
6234 85 NU230 65
6314 30 NU232 70
6316 35 NU234 85
6320 50 Tabma 4.4b.
6322 60

Ta6miya 4.4a.

4.2.1.3. KAHECTBO U KOJIMYECTBO
CMA3KHU

BaxkHO caenaTb MpaBWIIbHYHO CMasKy, YTO 3HauuT
MPUMEHSITb  COOTBETCTBYIOLLYID  CMasKy B
COOTBETCTBYIOLIEM  KOMMYECTBE, TaK  Kak
HeJoCTaToOYHast MM M3bbITOYHAs CMaska, HeCyT
nospexaatowne acpdexTbl.

M3bbiTOYHas CMa3ka NpMBOAWUT K MOBbILEHWUIO
Temnepartypsl no npuynHe 60nbLOro
COMpPOTUBIEHUS [BVDKEHMIO BpaLLaloLLmMXCs
yacTel, U B OCHOBHOM yAapoB CMasKu, YTO BedeT
K MoTepe ee CMa304HOM COCOBHOCTH.

OT0O  MOXEeT  CnpoBOUMpOBaTb  YTeuKy, C
NMPOHMKHOBEHMEM CMa3KkM BO BHYTPb MOTOpa,
OTK/1aAblBasiCb Ha HAMOTKaX, KOJibLIAX KOJSIEKTOPa
N LWETKAX.
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Hukorpa He cMewuBaTe CMasKku Ha
pa3nnyHbiX ocHoBax. Hanpumep: Cma3ka
Ha KaJbLUMEBOW OCHOBE He [AO/HKHa
cMelunBaTbCcs co CMas3Koii Ha
NoJZINYypEeTaHOBOI OCHOBE.

4.2.1.4. COBMECTUMOCTb

CoBMECTUMOCTb Pa3HbIX TUMOB CMaskW MOXET
Bbi3BaTb HEMpeaycMOTpeHHble npobnembl. Koraa
CBOWCTBa CMECW OCTaloTCs B Mpedenax CBOWCTB
O[IHOW M3 CMa3oK, MOXHO CYMTaTb, UYTO CMasKu
COBMECTUMBI.
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Bo unsbexxaHune BO3MOXHbIX NMpobneM, CBsi3aHHbIX
C HEeCOBMECTMMOCTbIO CMa3ku, pPEeKOMeHAyeTCs
Npou3BOAUTb  CMasblBaHWE  COOTBETCTBYHOLUMM
06pasoM, 4TO CBOAWUTCSA K CneayroweMmy: nocne
YOANeHWs CTApoOA CMasKM W MOJSIHOM OYUCTKU
CMA304YHOr0 KaHafa, [AoMKHa OblTb HakadaHa
HoBas cma3ka. Korga 31O HEBO3MOXHO,
HakayaiTe HOBYIO CMasKy MoA AaBfEHUEM.
MoBTOpsITE 4O TEX MOp, MOKa HOBasi CMa3ka He
HaYHET BbITEKaTb U3 CMYCKHOrO OTBEPCTUSI.

Kak npaBuno, cMaskuM OAHOMO TuMa COBMECTUMBI.
OaHako, B  3aBMCMMOCTM  OT  CTerneHu
CMELUMBAHUS,, OHU MOryT ObITb PEKOMEHAOBAHbI
ANS CMELLEHUst Pa3fIMyHbIX TUMOB CMas3ku, B 3TOM
C/ly4ae npeaBapuTeNibHO CBSDKMTECh C areHTOM Mo
obcnyxmeannio n/vnn WEG. To e camoe Macso
M OCHOBHOE Mac/io MOMyT He CMellaTbCsl, Tak Kak
OHW He 06pasyloT OAHOpOAHOM cMecn. B 3ToM
c/lydae, MOXET NPOM30NTU 3aTBepaeBaHue WK
pa3sMsiryeHve (UM nageHuve TOUKWM MnaBfieHus
Mosly4eHHoNn cMecn).

4.2.1.5. UHCTPYKLIU NO CMA3KE

Bce BbLICOKO - WM HW3KOBOMbTHbIE ABWUraTenu
06opyaoBaHbl Mpecc-MacneHkamum — Ans CMasku
noawunHuka. CucreMa cMaskm paspaboTaHa Tak,
yto nNpVM  MOC/MEdyloWeN CMasKe BO3MOXHO
yoanuTb BCIO CMa3Ky W3 6eroBbiX [AOPOXEK
NOALLMMHMKA Yepe3 CNyCKHOe 0TBEPCTUE, KOTOPOe
B TO XX€ BpeMsl MPensTCTBYET MONaaaHuio Mbiau
WM ApYrMxX 3arpsis3HWTenell, BpeaHbiX Ans
nogwunHmka. C  MOMOLWbIO 3TOr0  CryCKHOMO
OTBEpPCTMS  TaKxe MOXHO  u3bexaTtb
MOBPEXAEHNS NOAWMIMHUKOB MO YXKE YNOMSIHYTON
npuynHe, CBSI3aHHOM C Ype3MepHbIM
CMa3blBaHMEM. PekoMeHAYyeTCs MOBTOpHas CMaska
BO BpeMmsi paboTbl ABuratens, 4To MO3BOMSET
06HOBWTbL CMa3Ky B Kopryce nogwwunHuka. Ecnu
3TO HEBO3MOXXHO W3-3a PaCMOSIOKEHHbIX B6M3N
HunNnens Aaetane (WKMBbI M T.4.) KOTOpble
Hebe3onacHbl ANns onepatopa, TO BbINOMHUTE
cnegylouee:
- BseguTe o0KONO NONOBMHBI  HEO6XOAMMOro
KOJIMYECTBa CMasKu 1 3anycTuTe ABUratesb Ha

MOMHYKD  CKOPOCTb,  dalTe  nopaboTaTb
NPUBIN3UTENBHO OAHY MUHYTY;
- BblknounTe ABWraTesb " BBEAUTE

OCTaBLLYOCS CMa3Ky.
BeeneHne Bcel CMaskM, Korga ABuraTtenb He
paboTaer, MOXeT 6bITb NpUYNHON
MPOHWKHOBEHWNS 4YaCTM CMa304HOro BeLlecTBa B
[BUratenb 4epe3  BHYTpPEHHee  YM/IOTHeHWe
Kopryca NoAwWumnHuKa.

NMPUMEYAHME: Bo wu3bexaHve nonaaaHus
KaKux-nnéo MOCTOPOHHUX npeaMeToB B
NOALUMMHUK, MacNeHKU [O/MKHbl 6bITb OUMLLEHBI
nepen CMaskow ABuraTens.
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Ana cMaskM WCnonb3ynTe TONMbKO LUMpUL ANns
CMa3Ky BpYyYHYIO.

MacCneHKa

CnyckHoe
oTBepcTue

PucyHok 4.2 - [TogLumiHukn v CUCTEME CMA3KU.

4.2.1.6. OTANbI CMA3KM NOALUMNMHUKA

1) CHMMMTE KpbILLKY CMYCKHOrO OTBEPCTUSI.

2) OuncTUTE Y4acCTOK BOKPYr MacCfeHKWM UYUCTOM
X/10M4YaTo6YMaXKHOM TKaHbIO.

3) Mpn pabotaloliem papuratene aobasnsnTe
CMa3Ky PYYHbIM CMa304yHbIM LUMPULOM A0 Tex
nop, moka CMaska He Ha4HeT BbITa/IKUBATLCS
M3 CMyCKHOro OTBEPCTUS WU BMYCTUTE
KO/IMYECTBO CMa3KW, PEKOMEHAOBAHHOE B
npunaraembix Tabnuuax.

4) OcraBbTe pABuratenb paboTaTb Ha BpeMms,
JOCTaToyHOe [Ans Toro, 4tobbl  ClyCcTUThb
W3MULLIEK CMA3KM.

5) MpoBepbTe TemMnepaTypy NOAWMMAHMKA 4YTOObLI
ybeamTbCcs, 4YTO He NPOU30LIO HMKAKOro
3HAUYUTENBHOIO N3MEHEHUS.

4.2.1.7. NPY)>XUHHOE YCTPOMCTBO NS

M3BJIEMEHNA CMA3KU

Korga BbIXOA CMas3kum HeAoCTyneH onepaTopy,

HeKOTOpble MOTOpbl CHabXaloTCst YCTPOWCTBOM C

MPY>XMHOM NS U3BMEYEHUs CMa3Kkyu B mpolecce

HOBOM CMa3K1 NOALIMMHUKOB.

DTanbl CMa3Kku:

1. MNepen Ha4yanom CMa3sKu MOALLUNIMHKUKA
OUYUCTUTE MAC/IEHKY XJTONYaTOM TKaHbIO;

2. BbiTawmTte NpobOHMK C MPYXXWHOMN, OUUCTUTE
NPY>XVHY N BCTaBbTe Ha MeCTo;

3. C poTopoM B  [ABWXeHuK, npubasbTe
KOSIMYECTBO CMas3KW, YKasaHHOW Ha sipiblke
naeHTMdrKaumm NoAWNMHUKOB, C MOMOLLbIO
PYYHOIO CMa304HOro YCTpPOMCTBa.

4. M36bITOK CMaskM BbLIMAET Yepe3 [peHaXxHoe
OTBEPCTME CHM3Y MOALWMIMHUKA M OCTAHETCS Ha

NPY>XMHe.
5. MNpopomkatb C BK/IIOYEHHBIM MOTOPOM B
TEYeHMe C BPeMeHM, [OCTaTOYyHOro Ang

BbIBOAA M30bITKA CMa3KM.
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6. JTa cMa3Kka Ao/MmKHa bbITb yaaneHa, BuITArMBas
MPY>XUHHBIA MPOBOMHUK U OYUMLLEsA MPYXUHY.
OTOT npouecc pomkeH O6biTb  npoaenaH
HeobxoaMMoOe KONMYEeCTBO pa3, A0 Tex nop
roka npy>uHa He 6yaeT YNCTON.

7. MpoBepbTe TeMnepaTypy NOALWMMHMKA, YTOObI
ybeamTbCs, YTO HEe NMPOM30LLIO 3HAYUTESbHBIX
N3MEHEHWUN.

Beoa cMasku
fo—

Mpy>xvHa Ans BbleMKW CMa3kua

PucyrHok 4.3. — [lpumep BTy/IKM  334HEro
BEPTUKA/IBHOIO MO4LLUMNITHUKE C BbIBOLOM CMAa3ku
TIDYIKUHHBIM YCTPOVICTBOM.

4.2.1.8. 3BAMEHA NOALUMIMHUKOB

Mocne CHATUS KPbIWKW MOAWMMHMKA, 3arofiHuTe
BO3AYLWIHbIA 3a30p MeXay POTOPOM M CTaTOpOM
NIOTHOM 6yMaroi COOTBETCTBYIOLLEN TOMLMHBI,
BO M36exaHMe NOBPEXAEHWUS CEpPAEYHMKOB. [pu
MCNoNb30BaHNA COOTBETCTBYIOLLNX
WHCTPYMEHTOB, [EMOHTaX MOAWMMHUKOB He
cnoxeH. (CM. 3KCTpaKTop MOALWMHMKA C TPEMS
3axBaTaMu Ha Puc. 4.4).

Pucyrok 4.4 - SKCTPaKTop MogLUMNITHIKA.

3aXuMbl  3KCTpPaKTOpa MpUKNIagbiBaloTCs  Ha
6OKOBYIO CTOPOHY BHYTPEHHErO KOfbla, KOTOpoe
JO/MKHO 6bITb CHATO, MAM Ha MpueraloLwyto
JeTarnb.

YTtobbl obecneuntb Xxopowyk paboTty M He
noBpeavTb AeTanu MoAlWunnHMKa, Heobxoammo,
yTOObl MOHTaX OCYLECTBAS/ICA B 4YUCTOTE W
KBanUMUMpPOBaHHbIM nepcoHasnom. HoBble
NOALWMHMKN HEe cneayeT BblHMMATb W3 CBOWX
YNakoBOK, A0 MOMeHTa MXx cbopku. lMpexae yem
YCTQHOBWTb HOBbIM MOAWMMHKK, ybeauTecb, 4TO
KPOMKM Bafa He LepoxoBaThl N He MUMEIOT CeoB
yAapoB.
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Bo Bpems cbopkv He noasepravite NOAWMMHUKN
npsiMbIM yaapam. Ytobbl caenate cbopky 6Gonee
Nerkon, peKkoMeHAyeTCs MNOAOrPeTb MOALLMMHMK
(MHAYKUMOHHBIN HarpeBaTenb). BcnomoraTenbHble

ycunusi,  4Tobbl  MpUXaTb MM MOACTY4YaTb
MOAWMMHMK, NPUKMAAbIBAOTCS Ha BHYTPEHHee
KOJbLIO.

4.2.2. CMA3KA AHTU®PUKLIMOHHbBIX
noALUMNMHNKOB — BEPTUKAJIbHbIE
ABUTATENN

4.2.2.1. XAPAKTEPUCTUKHN

TexHn4eckme XapakTepPUCTUKN NOALMMHUKOB, TUN
CMaskMm U WUHTEPBA/l €€ CMEHbl, YKa3aHbl Ha
I'IaCI'IOpTHOﬁ NnNnacTuHE Ha Kopnyce aABuratend.

4.2.2,2. NOWAroBAsit UHCTPYKLNA NO

CMEHE CMA3KM

1) MNepea cMaskol  MNOAWMMHMKA
HUNNenb CMaA304HOro
XN0n4aTobyMaXxkHOW TKaHbIO;

2) OTkpyTMTE MNaney B OTBEPCTMM CMAas304yHOro
KaHana (17), ouncTute NpPY>XUHY U 3aMeHuTe
ee.

3) Mpn pabotaiowem asuratene, pobaBbTe C
MOMOLLbI0 CMA@304YHOro LUMpULA YKa3aHHOE Ha
NAacTUHE KOMYECTBO CMA3KM.

4) CMa3ka CTeyeT MO [ApeHaXHOMy KaHany
NOALIMMHMKA W NOMNAAET HA MPYXUHY.

5) faiiTe pgBuratento nopaboTaTh,
CTeYyeT BCA CMa3kKa.

6) 3Ty cMa3Ky HaZl0 YAanWTb, BbITalUB CKBO3HOM
60NT U Kak MOXHO NyuLle NpoTepeB NPYXWHY
Onepaumio HY>XHO MpoAOMKaTb A0 MOSIHOro
CTOKa CMasKM.

7) Ytobbl ybeamThCd B TOM, 4YTO HUYEro He
HapyLLeHo, nposepbTe Temnepartypy
NOALIMMHUKOB.

npoTpuTe
wnpuua

NOKa He

PEMOHT M 3aMeHa NoALIUMHUKOB

Ecm  ecTb  HeobXoAMMOCTb  MOYMCTUTL  UNK
NpoBecTU 06CNyXMBaHWE MOALIMMHUKA CrieaynTe
CNeayoLLmMM UHCTPYKLUMAM:
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4.2.2,3. CHATUE / YCTAHOBKA — MPMBOAHbIX NOALUMMHUKOB

NEPEQ CHATUEM

- CHuMMUTe naTpybKM Noaaym U CToKa CMasku;

- CHuMMWTE  3alUMTHOE  CTEKNIO,  KPBbILUKY,
BEHTUNATOP WU APYre KOMIMOHEHTbI, Tak,
ytobbl Ban  MoTopa  6blT  MOMHOCTbIO
pasrpy>eH. Ouuctute Hapy>XHble
NOBEPXHOCTN MOALIMMHUKOB.

- CHMMMTE C TNOAWMMHUKOB TEMMepaTypHble
JAaTYMKM M BO M3bexaHWe MoBpexaeHuii
yCTQHOBWTE MOAMNOPKY MoA Barl.

CHATME NOoALUMNHUKA NMPOTUBONOJIOXKHOIO

KOHLa Bana

Hy>xHO cobntofaTb OCTOPOXHOCTb,

noBpeauTb MOBEPXHOCTb  Bana,

pOSVKK .

Ans CHATUA MOALWMMHMKA CheaynTe chneaylowmm

WHCTPYKUMAM:

XpaHuTe COCTaBHbIE YacTu B MOPSIAKE UX CHSATKS.

1) CHuMMMTE KpenexHyto ranky (16)

2) CHuMuTe cMa3ouHbIl oTBoA (17);

3) CHuMKTE BHELLHee 3aMKHYTOoe KonbLo (6);

4) CHuMuTe KpenexHbin wypyn (12) BHelHeMN
KPbILIKN NOAWNMHNKA;

5) CHMMUTE BHELLHIOK KpbILWKY noawmnHuka(2);

yTobbl HE
Wapukn  unu

6) CHumuTe BUHTHI (11 1 13);

7) CHMMWTE 3a4HI0I0 KPbILWKY (8);

8) CHumute  BHewHwW  noawwunHuk  (14),
pasfenuTensHoe KonbLo(4) W BHYTPEHHWIA
noawunHuk (15);

9) OTKpYyTUTE KPEMEXHbIA BWHT CMA304YHOrO

KnanaHa v cHuMmuTe ero (3);
10) Ecnn HYXXHO, CHMMUTE BHYTPEHHIOK KPbILWKY
noawmnHuka (1).
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1

1- BHyTpeHHsS KpbllUka
NOALLMMHWKA

2-  BewwHss Kpbllka
MOALLMMHVKA

3 CMa30yHbIN knanaH

4-  PaspgenutenbHoe KombLo

5 Konnauok

6-  BHewwHee kombLo

7-  3awmTa npyXuHKu

8- 3apgHwit konnak

9-  3arpysouHas npyxuHa

10-  BHewwHss KpblLuka
MOALLMMHWKA

11- KpenexHbln BUHT

12- KpenexHbli BUHT

13- KpenexHblit BUHT

14-  BHeLWHWI NOALMMHUK

15-  BHYTpEeHHWUI NOALWMMHUK

16-  KpenexHas raitka

17- CmasouHbIi 0TBO

18- CMa30uHbIil 0TBON

AneMeHT UHAMKaTopa TemnepaTypbl

MoBTOpHan c60pKa noAgLwNHUKa

NMPOTUBOMOJIOXKHOI0O KOHLa BaJia

- Ouuctute noAWUNHUK NOMHOCTbIO n
BHMMATENIbHO OCMOTpUTE €ro Aetaam wu
BHELUHME NOBEPXHOCTU KPbILLUEK.

- Y6eautechb yTo NOBEPXHOCTM Bana,
NOAWMMHMKOB M KpbIWEK  MOAWMUMHUKOB
rnafKue 1 oTrosIMPOBaHHbIE.

- [MMepea noBTOpHON  CHOpKOM
3anosHuTe 3a[HI0 n
nepeaHo KPbILLKM
NMoALWNMHMKE Ha 3 CMaskou,

PEKOMEHZYEMOrO TUMA M XOPOLO CMaXbTe CaM
NOZLLNMHMK.

- TMepepn nocaakow Ha Ban HarpenTe NoALIMMHUK
Ao TemnepaTypbl oT 50°C go 100°C. [Ans
MOBTOPHOM YCTAaHOBKM MOALWIWMHWKA, CleaynTe
B 06paTHOM NOPSAAKE MHCTPYKLMK MO CHATUIO.
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4.2.2.4. CHATUE / YCTAHOBKA NOALUMINMHUKA BAJIA

‘ 09
03 T 05
08
07

Mepepn pa3z6opkoi

- CHumuTe naTpybkm nogaum M CTOKa CMasKu
(ecnu Takue nmetoTcs);

- OumncTnTe NOBEPXHOCTL NMOALUMIHUKA;

- CHuMMUTE TeMnepaTypHble AaTUUKKY;

- CHuMuTe wWeTKkM 3a3emneHnss (ecim Takue
NUMEeKTCS);

- Bo wu3bexaHne
noAnopkKy noga Barn.

NOBPEXAEHUN  YCTaHOBUTE

CHATME NOALIMNHUKOB Bana

Hy>xHO cobntoaaTb OCTOPOXHOCTb, YTODbI He

noBpeanTb NOBEPXHOCTb Bana, Wapuku unm

POSUKN .

Ona  cHATus

WHCTPYKLMMK:

XpaHuTe COCTaBHbIE YacTu B NOPSAKE UX CHATUS.

1) CHMMUTE KpenexHble BUHTHI (4) ynnoTHUTens
(13).

2) CHuMuUTE NabupuHTHOE Konbuo (6);

3) CHuMuTE KpenexHble BWHTbI (3) KPbIWKK
noawwunHuka (1 n 5);

4) CHMMUTE BHELUHIO KPbILKY noAwmnnHuka(s);

5) CHumuTe KpenexHble BWHTBHI (7) KnanaHa
cmasku (8);

6) CHuMKTE KnanaH cMasku (8);

7) CHMMUTE NepeaHIo KPbILLKY;

8) CHumuTe nogwmnHuk (10).

9) EcnM  HeobX0aMMO, CHUMWUTE  BHYTPEHHIOK
KpbILWKY noAwwmnHmka (1).

noAWWUNHUKOB  TOYHO cnenyﬁTe
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1- BHYTpEHHSIS KpbILLKa NOALLMUMHWKA

2-  benbinn punbL

3- KpenexHbln BUHT KPbILLKKA
NoALINNHMKA

4-  KpenexHblit BUHT yNnoTHUTENS

5-  BHeLHs KpblLlLKa NOAWKMHWKA

6- NabupuHTHOE KONbLO

7-  KpenexHblin BUHT KnianaHa cmMasku

8-  Boitankueatenb otpabotaHHom
CMa3ku

9-  MoawwmnHuk

10- Hunnenb cmasoyHoOro Wnpuua

11- Tennousonsums

12- YnnotHutens

MoBTOpHas yCTaHOBKA NOALUMNHUKA Baa

- TwaTtesbHO  OYMCTUTE  MOAWMMHUK U
OCMOTpPUTE MOBEPXHOCTM KPbILLEK.

- Y6eautecb, 4YTO MOBEPXHOCTM MOALUMMHMKA,
Bafa W KpbllUeK MOAWMWMHUKA [Nagkue wu
OTNONNPOBAHHbIE.

- MMepenq  noBTOpHOM  CcHOpKOM
3anoNHUTE 3aZHIOI U MEPEaHIO
KPbILWKMA  NOAWMMHUKA Ha 34
CMa3KOoW, PEeKOMEHAYEMOro Tuna
N XOPOLLO CMaXXbTe CaM MOALWMIMHUK.

- TMNepen HageBaHMEM Ha Ban  HarpeiTe
noawunHuK Ao Temnepatypbl OT 50°C po
100°C.

AN MNOBTOPHOM  YCTAGHOBKM  MOALLMUMHMKA,

cnenynte B 06paTHOM MOPAZAKE MHCTPYKLUMK MO

CHSITUIO.
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4.2.3. AHTVI?PMKLWIOHHblﬁ noALMNMHUK
CMA3YEMbIN MACJIOM
fo= ]‘

1- MNopaya macna

2- CMOTpOBOE CTEKNO0
3- Ctok macna

4- [latyuk TemMnepaTtypbl

4.2.3.1. UHCTPYKLINA NO CMA3KE

YpnaneHue Mmacna

Korga Hy)XXHO 3aMeHuTb Macnio, OTCOoeauHUTe

Tpybkn nogaumn(1l) n crtoka(3) Macna u NOMHOCTLIO

€ro cnenre.

Ans ponuBKn Macna:

- OtcoegunnTe TPYOKY CTOKa Macna (3);

- CHumuTe dunbTp B Tpybke nogaum macna (1),
€CNN TaKOW eCTb.

- [oneiiTe Macno UCNoNb3yemMoro Tuna Ao
YPOBHSI HA CMOTPOBOM CTeK/e.

BHUMAHME:
1) Y6eauTecb, YTO BCe OTBEPCTUSA 3aKPbITbl U HET
MpU3HAKOB Teuu Macna U3  MacsIeHoro

pesepByapa Unu YroTHEHWUI,

2) OnTMManbHbIM  CYMTAETCsd YpOBeHb Macna,
KOorga OHO [OCTaeT A0 CpeAuHbl CMOTPOBOro
cTekna.

3) MsnuwHee KonNM4YecTBO Macsia He noBpeauT
MOALWMMHUK, HO MOXET TMPUBECTM K TEYM
Macna CKBO3b YMNJIOTHEHUS.

XapakTepucTUKM Macna

Tvn Macna v MHTepBasbl €ro 3aMeHbl yKa3aHbl Ha

TAakOM e nNacnopTHOM nfacTUHe Kak W

XapaKTEPUCTUKN NOALWMMHMKOB.

3aMeHa Macna — 3aMeHa Macna B NOALIMNHUKAX

[IO/KHa OCYLLECTBNATLCSA MO NPUBEAEHHOW HUXKE

Tabnuue, cornacHo paboueit TemnepaTtype

NOALLIMIMHUKA:
Meree 75°C = 20.000 yacos
Mexgy 751 80°C = 16.000 yac.
Mexay 80 1 85°C = 12.000 vac.
Mexay 851 90°C = 8.000 yac.
Mexay 90 1 95°C = 6.000 yac.
Mexgy 95 n 100°C = 4.000 vac.

BAXHO:

Cpok cny>x6bl NOALWMHUKOB, MX YCII0BMSI paboTbl
N ycnosusi paboTbl ABUraTensl BUENOM HanpsMyto
3aBUCAT  OT  TEXHUYEeCKoro  ob6Cny>xmBaHus,
ocywectBnseMoro  nepcoHanom.  Cnepyiowme
pekoMeHAauuM  A0MkKHbl  BbITb  06s3aTenbHO
cobnogeHbl. BA3KOCTb Macna [O/MKHO  6bITb
onTMMarnbHOM NS TemnepaTypbl paboueii cpebl
NOALLMMHUKOB. Macna, pekoMeHayeMble
cneunanuctamn  WEG, COOTBETCTBYIOT  3TUM
KpUTEpUSIM.,
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- HepoctaTouHbii  ypoBEHb  Macna  MOXeT
NPUBECTM K BbIXOAY MOALLMMHUKA U3 CTPOS.

- MuHUManbHbI YpoBEHb Macna - 3TO YPOBEHb,
nMpM  KOTOPOM Ha  XOMOCTbIX  06opoTax
ABWraTensi, Macio AOCTUraeT HMXKHEro Kpasi
CMOTPOBOrO OKHa.

YpoBeHb Macna HY>XHO
NpoBeEpPSiTb KaXAblii fAEeHb W
aonmsBaTb Mac/io, ecuM  ero
ypoBeHb HWKe cpeaviHbl

CMOTPOBOro CTekna.

4.2.3.2. SKCMNYATALMA NnOAWLNMHUKOB

SKcnnyataums MOTOPOB CO CMasyeMblMM Mac/iioM

NOALINMHMKAMM aHanorn4yHa akcnayaTaumm

ABuraTens C NoALWmWnHUKaMn Ha CMaskKe.

PaboTa noawmMnHMKOB BO BpeMsl NycKa ABuratens

N MepBbIX HECKOSIbKMX 4YacoB paboTbl AO/MKHA

6biITb TWaTensHO nposepeHa. [pea 3amnyckom

ABuraTtens nposepbTe:

- CoBnagaer M TUN MCNOMb3yeMOro Macna c
TUMNOM PEKOMEHAOBAHHOMO K WCMOJSIb30BaHMIO
Macna, YKa3aHHOro Ha NacnopTHOM NyiacTUHeE.

- XapaKTepucTvkun mMacna;

- YpoBeHb Macna;

- [paHuubl TeMmnepaTypbl MNOALWMMHUKOB, MpuU
KOTOpbIX  BblAAETCs  npeaynpeavTenbHbIN
CUrHan n OTK/IOYAETCA ABUraTeNb;

Mpu nepsom 3anycke ybeauTecb, 4YTO ABUraTesb

He BMOGpPMpPYET M He M3[aeT 4Ype3MepHOro Liyma.

MoTop M MOALWMNHMKM AOMKHbI paboTatb TUXO

6e3 wusnMWwHen Bubpaumn. BosbMuTE  KOMUIO

NpoBepkM Bubpauum Ha 3aBoae W3roToBUTENE,

yTobbl CPaBHUTb 3TW [AaHHble C  AaHHbIMYU,

NOMydYeHHbIMW MOC/e YCTaHOBKM. MOTOp AO/MKeH

npopaboTaTb HECKONbKO 4acoB, Mpexae 4em

Temnepatypa MNOALWMMNHUKOB CTabununsmpyercs.

Ecnn Bbl 3aceknn npeBbilleHWe rpaHuL pabodeit

TemnepaTypbl MOALMMHUKOB, HYXHO 3arfiywuTb

MOTOP W eWwe pa3 MnpoBEPUTb  YCTAHOBKY

asuratensi, NOAWWMHUKM W TemnepaTypHble

AaTuvkn. YTobbl ybeauTbCs, 4UTO TEeuM HeT,

npoBepbTe BCO CUCTEMY CMasKM MOALUMMHUKOB

(MacneHbli pe3epByap, YN/I0THEHKE).

4.2.3.3. HACTPOMKA TEPMOU30J11ILUN
Kaxxabli NOAWMMHMK OCHaLLeH TeMmnepaTypHbIM
gatumkoMm  Pt100, KOTOpblit  YCTQHOBMEH Ha
BKNaapllue NOALUMMHUKA, BO3/€e TOYKM
NpUNoXeHNs Harpysku. ans ukcaumm
neperpeBa M  3aWuTbl  MOAWMMHMKA  OT
BbICOKOTEMMNEPATYpPHON paboyelt  cpeabl, OH
pomkeH  6bITb  MOACOEAMHEH K MaHenu
yrnpaBneHus.

BAXKHO: 3HauyeHMss B HacTpoykax

CUCTEMbl  3alMTbl  MOALUMMAHMKOB

[OSKHbI 6bITb TaKUMMU:

NMPEOYNPEXOEHWUE 110°C  OTKIOYEHUE 120°C
TemnepaTtypa Tpesoru [O/KHA 6bITb
ycTtaHoBneHa Ha 10°C Bbiwe TemnepaTypsl
pexuMa paboTbl, He npesblwas naummt 110°C.
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4.2.3.4. OBCNTY)KXUBAHUE NOALUUMHNKOB
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1- BHelwHui MacneHbln pesepayap

2-  BHyTpeHHuin MacneHblii pesepayap

3-  BHelwHsis KpbILKa NOALMMHMKA

4-  MacneHbli knanaH

5-  KpenexHbiit BUHT MacneHoro
Knanaxa

6-  BHYTPeHHSs KpbllLka NOALINMHMKA

7-  PonuKoBbIA NOALWIMMHUK

8- IabupnHTHOE KOMbLO

9-  KpenexHblin BUHT NabUpUHTHOTO
KonbLa

10- ®unbTp

11- Wkana ypoBHsa Macna

12- [IpeHax (cTok Macna)

13- Kpblwka ( nopaya macna)

- KpenexHbln BUHT KpbILLKK

NOALIMMHWKA
15- Tepmonsonsuyms

16- KpenexHblin BUHT BHELLHErO

Ana CHATUSA NOALUMMHUKA NPUBOAHOW CTOPOHBDI
Bana [ABuratens, B  TOYHOCTM  CneayunTte
MHCTPYKLMK.

Nepen cHaTMEM

- TwaTenbHO NpOTpUTE NOALWMIMHUK.

- CHumMmuTe TpybKy cTOoKa Macna (12);

- Cnei Bce Macno U3 NOAWNMNHKKA;

- OTknounTe TemnepaTypHble gatumkn (15) ;

- CHuMuTe wWeTKM 3a3emrnieHnss (ecnuM Takue
€CTb)

- YcraHoBuTe NOAMOPKY Bana.

CHATME noALIMNHMUKA O6paTHOW CTOPOHbI

Bana:

- MMpuMute BCe Mepbl  NPEAOCTOPOXKHOCTH,
yTO6bl HEe MOBPEeaUTb MOBEPXHOCTU LLIAPUKOB,
pONUKOB 1 Bana.

- [Ons  cHATUA  MOALWMMHMKOB
cneaytoLme MHCTPYKLMK:

- Bce cocTaBHble YaCTK AEPXKUTE B YMCTOTE.

BbINOSHANTE

1) CHumute KpenexHble BUHTBI
(9)NabUpUHTHBIX  YMJIOTHUTENBHBIX — KOneL
(8);

2) CHumute nabUpUHTHOE  YMNOTHUTENbHOE

konbLo (8);

3) CHuMuTe KpenexHble 6onTbl (16) BHeWHero
MacneHoro pesepsyapa (1);

4) CHMMUTE BHELWHWI MacneHbl pesepsyap (1);

5) CHumute KpenexHble 60nTbl (14) BHeELWIHeN
KpbILWKK noawunHuka (3);

6) CHMMUTE BHELLHIOW KPbIWKY MOALMMNHMKA

3).
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MacrieHoro pesepeyapa

17- Kpbliwka

7) CHumute KpenexHble 60nTbI(5)
Mac/IOCbEMHOI0 CTOMOPHOro Kosbua (4) wu
CaMo KonbLO.

8) CHumuTe 3aaHI00 KpbIWKy (17);

9) CHumMuTe cdeprnyecknini  poMKONOALMMHMK

(7).

10) Ecnu, HeobxoguMMO  MOMHOCTbIO  CHSATb
MOAWWMMHUK  yAanuMTe €ero  BHYTPEHHIO
Kpblluky (6) W BHELWHWM  Mac/eHbl
pe3epsyap (2).

MoBTOpHas YCTaHOBKa noALMNHUKA

NpUBOAHON CTOPOHbI Bana

- TONHOCTBIO OUNCTUTE MOALUMMIHUK, OCMOTPUTE
€ro COCTaBHbIE YaCTU 1 MOBEPXHOCTU KpbiLLEK.

- Y6eguTtecb, 4YTO MOBEPXHOCTW MOALLIMMHUKOB,
Basla M KPbIWEK MOALIMIMHUKOB Nagkue U He
nouapanaHHsble.

- TMepen ycTaHOBKOW MOAWMMHWMKA Ha Ban,
HarpeinTe ero Ao TemnepaTtypbl oT 50°C 10
100°C.

- [nd nOBTOPHOM YCTAHOBKM  MOALIMMHMKA
Cneayvite MHCTPYKUMM MO €ro CHSATMIO, HO B
obpaTHOM nopsiake.

BHuMaHue
Mpn NOBTOPHOW YyCTaHoBKe ucronb3yite Curril T
[UNS repMeTM3aLmMmn MacieHoro pesepeyapa.

BHUMAHME: Motop MOXeT ObiTb OCHaleH
¢unbTpom (10) , KOTOpLIA PacnonoXeH Hag Wu
BHYTpU naTpybka nogayn macna.
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4.2.4. BTYJIOUHbIA NOALWMMNHUK
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PucyHok 4.5.

1)
2)

3)
4)
5)
6)
7)
8)
9)
10)
11)
12)

13)

Mpobka cnMBHOro OTBEPCTYUS;

HuwxHSAS nonoBuHa Kopriyca MOALUIMMHMKA
(noanoH);

Kopnyc MoTOpa;
KpenexHble 60ThbI;
BepxHas  nonosuHa
NOALLMUMHMKA;
CTspkHOM 60NT MO SIMHWMKM pa3beMa BepXHeW U
HWDKHEN YacTeln Kopryca NoAwmnmnHuKa;
CanbHWK MoTOpa;

KpenexHbIi 601T canbHMKa;

MoabeMHbIN pbIM-60NT;

BonTbl KpenneHns BHEWHEro pAepxartens
NAbMPUHTHOrO YNNOTHEHUS;

HenoaswxHoe 3aLMTHO-OTpaxaTenbHoe
KOnbLO;

BTynoyHbIl BKMaAbIW NOALIMMHUKA — HUXKHSIS
YyacTb (BHYTpM Kopryca);

BTynouHbli  BKMadbll  MOAWMWMHMKA  —
BEPXHSASA YacTb (BHYTpM Kopnyca);

(Kpbllwka)  Kopnyca
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14)
15)
16)

17)

18)

19)
20)
21)

22)

5

CMa30o4Hoe KOnbLo;

OTBepcTve ans 3anvea Macna;

OTBepcTne ans noacoeavHeHus
TeMnepaTypHOro AaTumKa;

CMOTpOBOE CTEKNI0 Macna Wn  C/IMBHOE
OTBEpCTUNE Macna;

Pe3bboBoe oOTBepcTME  ANS  YCTQHOBKM
TeMnepaTypHOro AaTuuka B Mac/ionoanoHe
(wnn ansg Ucnonb3oBaHUS APYroro HaBecHoOro
obopynoBaHuns - natpybku Tpy6 nogaum -
CnuBa Macna v noaobH.);

KpenexHble 601Tbl HEMOABMXHOIO 3aLLMTHO-
OTpaXkaTesIbHOro KombLa;

BHeLWHWI Jepxatesib NabUpUHTHOrO
YMNIOTHEHUS;
BHYTpeHHWIA  aepxaTenb  NabUPUHTHOrO
YMIOTHEHWS;

BeHTUNsAUMOHHas TpybKka.
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4.2.4.1. OBLLUE NMOJTIOXKEHUA

PaboTa BTY/NOYHbLIX MOALUMMHMKOB  HamnpsiMyto
3aBMCUT OT MPaBUIbHOCTU UX YCTaHOBKM, CMasKu
M TeXHWYeckoro  o6CnyXuBaHus. MNepen
YCTaHOBKOW MOALIMMHUKOB, AN O3HAKOMJIEHMSI C
npouesypon Ux MOHTaXka, BHUMATENbHO NpoYTUTE
WHCTPYKLMIO.

Hagnexaluee TEXHUYecKoe obcnyxxusaHue
BTY/IO4YHbIX MOALUMMHWMKOB BKJIlOYaeT B  cebs
MeprvoanyecKkyto NPOBEPKY KayecTBa W YPOBHS
Macna, MpoOBEPKY YPOBHS LUYMHOCTM U BMOBpauum
NOZLLUMHMKOB, CnexeHune 3a pabouyeii
TEMMNEPATYPON , @ TAKXKE 33 3aTAKKOWN KPEMEXHbIX
M MOHTaXHblXx 6onToB. [Ns  MOBbILUEHMS
3(bheKTMBHOCTM paboTbl OXNAXKAAIOLWEN CUCTEMBI,
Koprnyc [ABWraTensl AO/MKEH COAepXaTbCs B
yucroTe.

Pe3bboBble  OTBEpCTUS  ANA  MOAKIIOYEHMS
TEpMOMETpa, npubopa MO W3MEPEHMIO YPOBHS
Macna, nogayn Macna, MOrpy>XHOro HarpeBaTens
WK OXNaxxpatlolero 3MeeBuka (TepMoMeTpa
MacneHoro noazoHa Win  LMPKYNSPHOrO Hacoca)
HaxoasTca B KOpryce ABuratensi ¢ 06enx CTOpOH,
yTtobbl  MoakoYaTb  Mpubopbl K KOpMycy
MOALUMMHMKA MOXHO 6biflo M cnpaBa M CreBa.
JpeHaXxHbI KaHan HaxXxoAUTCs C  obpaTHoM
CTOPOHbI KOpryca MoALWMIHUKA.

Mpy  uMpKynAUMM Macna, naTpybok BbIBOAA
JO/MKEH OblTb 3aKpyyeH B pe3bboBOe OTBEPCTUE
nokasaTens ypoBHS Macna. Ecam  noawmnHmk
3aM30/IMPOBaH, TO cdepuyeckasl NOBEPXHOCTb €ro
Kopryca obnmuoBaHa N30NSILMOHHBIM
MaTepuanoMm, YaansTb KOTOPbIV Heb3sl.
HenoBOpOTHbIA LIMAMHT TaKXe 3auM30/MpoBaH, a
YMAOTHUTENb Bana CAenaH M3 HeMNpoBOASILLErO
MaTepuana.

TeMnepaTypHblA [aTUMK, KOTOPbIA HaxoauTcs B
KOHTaKTEe C BK/MaAblIEM MOAWMMHMKE, TOXE
JomkeH OblTb  Kak  crefyeT  M30AMpOBaH
(HanpuMep, C nomowpblo  natpybka  wuan
CUHTETNYECKON 06MOTKM, U T.A4.)

MoAWMMHMKM € BOASIHbIM  OX/I@XKAEHUEM
OCHalleHbl CrieuuanbHbiM - paamMaTopoM.  HyxkHO
cobntogatb BCe Mepbl NPeAoCTOPOXXHOCTM, YTOObI
He TMOBpeauTb COEAMHEHMS, MpWU  MepeHoce
Kopryca NoALMMHUKA nepes YCTaHOBKOW.

4.2.4.2. AEMOHTAXX CUCTEMbI
BTYJIOMHOIO NOALUMNHUKA (TUN “EF”)

YTobbl AEMOHTMPOBaTb  BTY/IOYHBIN  BKIAAbILL
noALIMINHMKA M BCE COCTaBHble AeTanu M3 Kopryca
NOALUNIMHMKA, BbINOSHUTE cnepyowme
MHCTPYKLUMM. OCTOPOXXHO NMOMECTUTE BCE CHSATble
fetanu B 6e3onacHoe mMecTo (cM. puc. 4.5.).

CTopoHa NpUBOAHOro KOHLA:

- T[loNHOCTbIO  OYUCTUTE  BHELLHIOW  MOBEPXHOCTb
Kopryca nogwunHuka. OTKpyTUTE U CHUMUTE NPOBKY
cmBa (1) Macna B HWKHEM YacTv MoadoHa Kopnyca
noAwunHuka. CneiTe Mac/o c Kopnyca noAwwunHuKa.
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- OTkpyTUTE M CHUMUTE 60NThl (4) Kpenswme BEPXHIO
yacTtb (KpbILWKY) Kopnyca noawwunHuka (5) K cTaHuHe
asuratens (3).

- OTkpyTMTEe M CcHuMuTe 6onTbl (6) CcoeauHsioLIMe
BEPXHIOID YaCTb Kopryca NoAWWnHUKA (KpbIWKY) C
HWKHENM YacTblo Kopryca noawunHuka (nogaoHom) (2
nb).

- Wcnonb3ys nogbeMHble pbiM-601Tbl € NpOYLUMHAMM
(9) nogHumuTe  (BpYYHYlO MAM  NpU  MOMOLUM
NoAbEMHOrO YCTpOWCTBa) KPbILUKY Kopnyca
noawwunHuka (5) cTtporo BBepX, TaK, YTOObI KpbillKa
MOSTHOCTBIO Pa3beiMHUAACh C HWXXHUMW MOSIOBUHAMM
HenoABMXHOro OTpa)kaTesibHoro KosbLa (11)
NabVpUHTHOIO YNMOTHEHUS, AepXaTens NabupUHTHBIX
ynnoTHeHuit (20), YNIOTHEHMEM KOpryca MOALLUMMHMKA
C MaWMWHOM M BTY/IOYHBIM BKIAAbILEM MOALIMMHMKA
(12)

- MNpoaABMHbTE KPbILWKY KOpryca NOALUMMHMKA Brepes v
3a npegenbl NOALUMMHMKA

- Otkpenute u cHumute 6Gontol (19), Kpenswme
BEPXHIOID  4aCTb  HEMOABWMXKHOMO  OTpaXXaTesIbHOro
konbua. OcnabbTte M cHuMuTe 6onTel (10), Kpensiwme
BEPXHIOI0 MOMOBUHY BHELUHEro AepXXaTens ynaoTHEHUS
(20) K KpblWwKke Kopryca NOAWMUMNHUKA

- MogHvMUKTE (BPYYHYIO MM NPU MOMOLUM MOABLEMHOrO
YCTPOWCTBA)  BEPXHIOD  MOJIOBUHY  BTYNOYHOrO
BKMaAbIWa noAawunHuka(13) u cHumuTe ee.

- OTkpenuTe U CHUMWUTE GONTbl Ha PasbeMHOW JIMHWUK
cMa3zoyHoro konbua (14). OCTOPOXHO pa3beauHuTe
wtndThl, yAEpXMBalOWME  BMecTe MOSIOBUHKM
CMa304HOro KonbLa, U CHUMUTE CMa304HOE KOMbLO

- CHuMWTE noafepXuBaOWME MPYXUHbI, KOTOpble
OKpY>aloT  NabupuHTHble  ynnoTHeHus. [ogHumMuTe
BEPXHIOW MOMIOBMHY KaXAOro YMNJIOTHEHUS, 3aTeM
BPALLAOWMMM  ABMXKEHWUSMU  yAANIUTE  HUDKHIOKO
MOSIOBMHY KaXXA0ro YNnoTHEHNS U3 KaHaBOK AepxxaTens
YNAOTHEHUS U KOPNyca NOALWMMHUKA.

- OtcoepguHute ¥ cHummute RTD, Tepmonapbl, wnu
kakne-nmbo ewe npubopel, onpeaensowme
TeMnepaTypy, KOTOpble pacrofioXeHbl B  HWXHeW
MOSIOBMHE BTYNOYHOrO BKIAAbILWA NOAWMMHMKA
Wcnonb3ys noagbeMHOe YCTPOWCTBO WM AOMKpaT,
cnerka NnogHUMUTE Ban Tak, YTOObI HUXKHIOIO MOMOBUHY
BTY/IOYHOrO BK/MAAbIWA MNOAWMMHMKA MOXHO 6blS10
BbIABMHYTb 13 KOpryca NOALWMMHUKA

BAXXHO: Heo6xogumo ocnabutb 6ontbl (4) u

APYroii  NONIOBMHbI  MNOAWMNHUKA,  UTO6bI
YNpOCTUTDb 3Ty ONepaLuio.
- BbligBuHbTE  (COBNOAATE  OCTOPOXHOCTb,  He

NPUMEHSITE YPE3MEPHOE YCUINE) HUXKHIOK MOSIOBUHY
BTY/IOMHOIO BK/IaAbILLa NOAWMMHMKA U CHUMUTE eé

- Otkpenute n cHumnte 6onTtbl (19) coeauHsiowme
HVDKHIOIO MOJIOBUHY HEMOABWMXXHOrO OTpaXKaTesIbHOro
konbua (11) c BHEWHWM pJepxaTenem YniaoTHEHUS.
OTtkpenute M cHumnTe 6ontbl (10) npukpennsiowme
HVKHIOKO MOSTIOBUHY BHELUHEro AepxaTens ynioTHeHUs
(20) k kopnycy nogwwunHuka. CHuMUTE pJepxaTtesb
YNIOTHEHUS.

- OTKpyTUTE M CHUMUTE 60ONTbI (4) Kpensiwme HUXHIO
yacTb kopnyca (noaaoH) noAawwunHuka (2) K Kopnycy
asuratens (3).

- Otkpenute u cHumute 6onTbl (8) MpuKpennsawowme
canbHuK gsuratensa (7) K Kopnycy NOAWMMNHMKA.
CHUMUTE CanbHWK ABUraTens.
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- TonHOCTbIO ouncTUTE " npoeepbTE BCE OTAEJIbHbIE

fjetanu,  kotopble  6biAM cHATB.  [ounctuTe
BHYTPEHHIOIO MOBEPXHOCTb  KOprnyca  MOALIMMHMKA
yTo6bl  3aHOBO CO6paTb  CUCTEMY  MOALUMMHUKA,

CneayvTe MHCTPYKUMAM B 0BpaTHOM MopsiaKe.
NMPUMEYAHME: KpyTawuit MOMEHT 3aTsXKku 6OMTOB,
NPUKPEnASIoWMX MNOAWMWMNHUK K ABuratento = 10

Kr/dpyT/m

CTopoHa He NpUBOAHOIO KOHLa:
- TlonHOCTBIO QUUCTUTE  BHELLHIOW  MOBEPXHOCTb

Kopriyca noawwunHuka. OTKpyTUTE U CHUMUTE npo6Ky
cmBa (1) Macna B HWKHEM YacTv MogjoHa Kopnyca
noawunHuka. CnerTe Macno c Kopnyca noAwuH1Ka.

- OTKpyTUTE M CHUMUTE KpenexHbole 6ontbl (19)
3aWMTHO-OTpaxaTtenbHoro konbua (11) wu  cHumute
KOnbLO

- OTKpyTMTE U CHUMUTE 60NThl (4) Kpensilwme BEPXHIOD
YyacTb Kopriyca nogwwunHuka (kpbiwky) (5) K kopnycy
moTopa (3).

- OTkpyTute u cHumute 60onThl (6) CoeauHsiOWME
BEPXHIO YacTb Kopryca MOAWMMNHUKA (KPbILWKY) C
HUXXHEN YacTblo Kopryca noawmnHnka (noaaoHom) (2
n5).

- Wcnonb3ysa nogbeMHble pbiM-60n1Tbl C NpOyLUMHAMK
(9) noaHuMuTe  (BpYYHYHO WM MNpUM  MOMOLLM
noabEMHOro yCTpoWcTBa) KPbILLKY Kopryca
nogwunHuka (5) cTtporo BBepX, TakK, 4TOObl KpbillKa
MOSTHOCTBIO PasbeAnHUIacb C HWXHUMKU MOMOBUHAMU
HEMOABWXHOro  oTpaxaTenbHoro  konbua — (11)
NabuUpUHTHOrO YNNOTHEHUSs, AepXaTenst NabupUHTHbIX
ynnoTHeHuit (20), ynioTHEHWEM KOpryca MOALIMIHMKA
C MAWMWHON M BTYNOYHbIM BKNAAbILEM MOALIMMHMKA

(12).
- MogHuMKTE (BPYYHYIO UM MPU NMOMOLUM MOABEMHOMO
yCTpOWCTBA)  BEPXHIO  MOMOBUMHY  BTY/IOYHOIO

BKMaApblwa noawmnHuka(13) n cHumute ee.

- OTkpenuTe U CHUMWUTE GONTbI Ha pa3beMHOW JIMHWUK
cMasoyvHoro konbua (14). OCTOpOXHO pasbeauHuTe
wtndThl,  yAEpXMBaOWME  BMecTe MOSIOBUHKM
CMa304HOro KosbLa, N CHAMUTE CMAa304YHOE KOSbLO.

- CHuMMUTE nOAAEPXMBAIOWYIO MNPYXUHY, KOTOpas
OKpY>XaeT NabupuHTHoe ynnoTHeHue. [logHumuTe
BEPXHIOIO MOMOBUHY YM/IOTHEHUS, 3aTeM BpallaioLLmM
[OBWKEHVWEM YAANUTE HWKHIOI MOSIOBUHY YMNNOTHEHUS
N3 KaHaBKu B KOpMyce NOALLIMMHMKA.

- OTcoeguHute u cHummute RTD, Tepmonapbl, wu
Kakune-nm6o elle npubopsl, onpepensiowme
TeMmnepaTypy, KOTOpble pacrofioXeHbl B  HUXHEN
MOSIOBMHE BTYNOYHOrO BKIAAbILWA NOAWMMHMKA

- Mpy noMoLwM NOLBLEMHOIO YCTPOMCTBA UK AOMKpaTa,
cnerka nogHUMKUTE Ban Tak, YTOObl HUMXKHIOIO MOMOBUHY
BTY/IOMHOrO BKAagbiwa noawunHuka (12) MoxHo 6blno
BbIABMHYTb 13 KOPryca MOALMIMHUKA

-  BbigBuHbTe  (cobntopaiTe  OCTOPOXHOCTb, He
NPUMEHSIATE YpE3MEPHOE YCUIIUE) HUXKHIOK MOMOBUHY
BTY/IO4HOr0 BKaAbIWwa nogwunHuka (12) n cHummte eé
- OTkpenute u cHumuTe 6onTbl (4) NpuKpennsowme
HWKHIOIO YaCTb Kopryca noAwunHuka (2) K CTaHuHe
ABUraTens u CHUMWUTE KOpMyc NOALIMMHUKA.

- OTkpenute 1 cHUMKUTE 60nThI (8) Kpensiime canbHUK
asuratens (7) Kk kopnycy nogwwunHuka (2). CHumute
canbHuK aurartens (7).
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- TonHOCTbIO ouncTUTE Y” NpoBEPbTE BCE OTAENIbHbIE

fetanu,  koTopble  6biM  CHATHL.  [louncTute
BHYTPEHHIOI0 MOBEPXHOCTb KOPMyca MOALMMHMKA
Ytobbl 3aHOBO coBpaTb CUCTEMY  MOALIMMHMKA,

cnenynTe MHCTPYKUMAM B 06paTHOM Mopsiake.
MPUMEYAHME: KpyTsawmMin MOMEHT 3aTshkku GONTOB,
NPUKpEnNfIoWmMX MNoAWWMNHUK K auratento = 10

Kr/dyT/™M
4.2.4.3. MOHTAXX BTYJZTOMHOIo nogwWMMnHUKA

MNpoBepbTe KOHTaKTUPYIOLWYK MOBEPXHOCTb U BbITOYKY
noj KpernyieHWe ONOpHON KOHCOMNM, Y6eanTechb, YTo OHa
ynctas M npaBuibHO obpaboTaHa. [poeepbTe Ban,
yaocToBepbTecb, 4YTo OH rnaakuin (R, 0,4, paBHO
06paboTKe C TOYHOCTbIO 32 MWUITIMOHHBIX AlOMMa, UK
Bbllle), B npeaenax pasMepoB M ponyckoB RENK

OTCYTCTBYIOT 3ayceHubl nm Kakne-nmbo
LLEpPOX0OBATOCTW.

Mocne CcHATMS BepxHei uYactu kopnyca (2) w
BTY/IOYHOrO BKMagplwa nogwunHuka (12 un  13)
BHYTPEHHSSI  MOBEPXHOCTb  Koprnyca W 6erosbie
MOBEPXHOCTM  BTY/IOYHOrO BKMagplwa AOMKHbI ObiTb

MOMHOCTBIO OUMLLEHBI M MPOBEPEHbI Ha MOBPEXAEHWS,
BO3MOXKHbIE MPU NepeMELLEHMH.

Mpu ocnabneHHoM Bane MOMECTUTE OCHOBaHMe
MOALIMMHMKA B BblEMKY MOA KpEMieHue TOopLEBOro
lWMTa MawwHbl U 3akpenute 6onTamMM B 3TOM
MOMOXKEHWM.

HaHecuTe Macno Ha Ban M cdepuyeckve rHesga B
OCHOBaHMM KOpMyca WM MOBEPHWUTE HUKHIOID MONOBUHY
BTYJIOYHOrO MOALUMMHUKA (12) B HYXXHOE MOMOXEHME.
ByabTe 0cO6eHHO BHUMATENbHbI, YTOBbl He MOBPeAnTb
0CeBble NOBEPXHOCTU YCTaHAB/IMBAEMOrO NOALLMMHMKA.
Mocne Toro, Kak pa3beMHble MOBEPXHOCTU HUXKHEN

MOMOBWUHbI  BTY/IOMHOTO  BKNagbllla W OCHOBaHWe
Koprnyca CLEHTpVpPOBaHbl, OMyCcTUTE Bas Ha MecCTo.
JlerkuM  MOCTYKMBaHWEM MO OCHOBaHWIO  Kopnyca

yCTaHOBWTE BTY/IOMHbIA BKIaAblll B €ro rHesfo Tak,
yTO6bl OCM BKMaAbIWA U OCY Bana 6blin napannesnbHbl.
Jlerkoe  MOCTyKMBaHWE  MONIOTKOM  MPOV3BOAUT
BMOpaUMIO  BbLICOKOW 4acTOTbl, KOTOpasi —CHWXaeT
CTaTUYECKOe TPeHME MeXAY BTYNOYHbIM BKIAALILEM M
KOpMNyCcoM, U AiaeT BO3MOXHOCTb NPaBUIbHO YCTaHOBUTb
Bknagbiw. CBOWCTBO MOALWMMHMKA K CaMOCOBMELLEHWMIO
KOMIMEHCMpYeT CTaHAApTHOE OTKIOHEHWE Basa TOJSbKO
BO BpeMs npoleaypbl c6opku.

Cnepytowmm yCTaHaB/nBaeTcs ocnabneHHoe
CMa3o4Hoe KosbLOo. KonbLo AO/MKHO YCTaHABAMBATLCS
0cobeHHO BHUMaTENbHO, Tak kak 6e3onacHas paboTa
NOAWMMHMKA TaKXke 3aBUCUT OT 3(PPEKTUBHOrO WU
6e3onacHoro yHKLMOHMPOBAHNS CMA304HOrO KOsbLa.
BonTbl AOMKHBLI BbITb MAOTHO 3aTsHYTbl. W3beraiTe
HETOYHOrO COBMELLUEHUsS NIMHWU pas3beMma, TLATeNbHO
yOoanuTe kakue-nmbo 3ayceHubl WM HEPOBHOCTU ANS
obecneueHns rnaakoi 6eroBol NOBEPXHOCTU KOMbLA.
Mpu niobom TexocMoTpe obpallaiiTe BHUMaHWe, HET fin
WCKaXXEHUN  KOfbl@, W COXPaHsieTcs NI ero
reomeTpuyeckasi bopma.

Ha HapyxHo/ CTOpoHE ABYX MONOBUH BTY/IOMHOMO

BK/1aAblLLA psaoM c pa3beMHO JIHUEN
MpoLITaMMNOBaHbl  MAEHTUPUKALMOHHbIE HOMepa Wiu
MapkuMpoBku. [pu yCTaHOBKE BEpPXHEN MOSIOBUHBI
BTY/IOYHOrO  BKfagblwa  ybeautecb, 4YTO  3TU

MapKUPOBKM COBMELLEHbI, @ Pa3beMHbIE MOBEPXHOCTU
yncTble. HenpaBuibHOE CoearHEHNE MOXKET NPUBECTM K
CUNbHBIM MOBPEXAEHNAM BKAAbILIEN NOALIMMHUKA.

Y6eautecb, UYTO OCnabneHHoe CMasouHoe KOSbLo Bce
elle MoXer cBO6OAHO BpalwaTbcs Ha Bany. Koraa
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BEPXHSS MosoBMHa BTY/IO4HOroO BKNagbIWa
yCTaHOB/leHa Ha MeCTO, YCTaHOBWTE YMNIOTHEHWE Ha
CTOpoHe dnaHua (cM. pasgen «YNnoTHeHUs Bana»).

Mocne  cMasblBaHUS  pa3beMHbIX  MOBEPXHOCTEN
He3aTBepAEeBalOWMM  FepMETU3NPYIOLMM  COCTaBOM,
yCTaHOBUTE KPpbIWKY Kopnyca. O6patute BHMMaHWE Ha
TO, YTO YMN/OTHEHME TOYHO BXOAUT B KaHaBKy. Takxke

npoBepbTE, yTo dHTUPOTaUMOHHasA LUNOHKa
YCTaHOB/IEHa TaK, 4YTO OHa He ConpukKacaeTca C
COOTBETCTBYHOLLNM OTBEPCTUEM BO BTY/104HOM
BKAaAblle.

MPUMEYAHME: Kopryc unm BTY/OYHbI
BKIaAbIW AO/HKHbI 3aMEHATLCA  TOJSIbKO
Kak  uenbHble  y3nbl.  OTAenbHble
MONOBWUHbI HE B3aMMO3aMEHSIOTCA.

4.2.4.4. YCTAHOBKA TEMJIOBOM 3ALLMUTHI
(PT100)

B KaXKaoM NOALIMIMHUKE npeaycMoTpeH
TemnepaTypHbin  gatuMk Pt 100, KkoTopbiv
YCTaHOB/IEH HEMNoCpeACTBEHHO BO  BKiajblwe

BTY/IKM NOALWMMHMKA BOM3U TOUKM, HA KOTOPYIO
NPUKIaAbIBAeTCA Harpyska. 3TOT npubop MOXeT
6bITb MPUCOEAMHEH K MAHENN YNpaBneHus Ans

HabnofeHnss 3a NeperpeBaHVEM W 3alUUThI
noAWwunHMKa BO BpeMsi paboTbl NMpY  BbICOKOW
TeMmneparype.
BAXXHO: B 3awuTtHOM cucTeme
NOALLIMMHUKA JO/MKHA  6bITb
yCTaHOB/1EHA cneaytoLlas
TeMmneparypa:
ABAPUUHBIN CUTHAJ 110°C
OTKNTIOYEHME 120°C
TemnepaTtypa TpeBoru JOMKHA 6bITb

ycTaHoBfieHa Ha 10°C Bblwe TemnepaTypsl
pexuMa paboTbl, He npeBbiwas nuMuT 110°C.

4.2.4.5. CUCTEMA BOAAHOIO

OXNTAXXAEHUA

Ecnu UCNONb3yeTcs cncTeMma BOASIHOIO
OXMAXAEHMS,, TO MaCNsHHbIA MaAJoH Kopnyca
noAwunHuka o6opyaoBaH 3MEEeBUKOM, MO
KOTOpOMY LMPKYUpYeT BOAA. ans
OCYLUECTBNEHUS  OXNAXAEHUS, LMPKYMPYIOLLas

BOA@ Ha Bxode B KOpMyC MOALIMMHMKA [AO/MKHA
UMeTb TeMMepaTypy HWXe OKpyX<atowen cpeabl
WM PaBHYIO e.

[asnenne Boabl AomkHO 6biTb 0,1 6ap, a pacxoa
BOAbl A0MKeH 6biTb 0,7 n/cek. pH AOMKHO 6bITb

HEeUTPasbHbIM.
TTPUMEYAHME: TMpn
No0[COEANHEHNN 3MEeeBHKa He
AOMYyCKaNTe OTKPHITOH TeYn
BOAbI BHYTPHU MJIM  CHaPYH
Kopnyca NMoQWNITHHKA BO

H3bexxaHme 3arpasHeHnss Macia.

4.2.4.6. CMA3KA

CaMocMa3biBalowWMecs NoALWNMHUKN
3aMeHa Macsia — 3aMeHa Mac/na B NOALWMUMHUKAX
JI0/HKHA OCYLLECTBASTLCSA MO NPUBEAEHHOW HUXKE
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Tabnuue, cornacHo paboueii TeMmnepaTtype
noALWMMNHMKa:

Meree 75°C = 20.000 yacos

Mexgy 751 80°C = 16.000 yac.

Mexzay 80 1 85°C = 12.000 yac.

Mexgy 851 90°C = 8.000 vac.

Mexay 90 n 95°C = 6.000 yac.

Mexgy 95 1 100°C = 4.000 yac.
MoALWMNHMUKN C NPUHYAUTENIbHOW CMa3KoW
(Hapy)xHoO#)
3aMeHa Macna B MOAWMWMHMKAX  AO/HKHA

ocywecTenaTbcs kaxable 20.000 yacos paboTsl,
unn Bcerga, KOrga CMasbiBalollee BELEeCTBO He
COOTBETCTBYET TpebyeMbiM aAnsi  HOPMasbHOM
paboTbl xapakTepuctukam. Bsskocte u pH macna
OOMKHBI NepUoANYECKU NMPoBEPATHCS.

YposeHb macsia AOJ/DKEH
NnpoOBEPATBECA  E€)KEAHEBHO U
AOJ/DKEH noAAEPIKHBATHCS
NpU6JIN3NTENIBHO B  LEHTPE
CMOTPOBOIro CTe€k/la  ypPOBHSA
Macna.

MoawmnnHuk JOMKeH 6bITb 3anosHeH

peKoMeHA0BaHHbIM TUMOM Macna yepes

CMa304HOE OTBEPCTME TMOoCNe CHATUA 3arjlylku

TpyObl.

Bce Heucnonb3yemble OTBEpCTUS W pe3bbbl
[O/MKHbI  ObITb  3aKpbITbl  3arfylwkaMu. Takxke
NpoBepbTe BCe COeAMHEHMS Ha Teub Macna.
3anonHeHMe  MOAWMMHMKA  CMaskoW  CBepX
cepeauHbl cMOTpoBoro crekna Macna () He

yXyAwaeT (YHKUMOHMPOBAHWE MOALUMMHUKE, HO
BO3MOXKHO, YTO M3/IMLLIEK Mac/ia MOXET MpoTeyb
yepes ynyioTHeHUs Basna.

BAYKHO:
TWaTenbHOCTb CMasku  onpegensieT
CPOK CNybbl 3TOr0  MOAWMMHUKA,
Takke wn obecneunBaer paboty
psuratenst.  oatoMy Heobxoanmo
BbIMOJIHSATb Cleaylolwne pekoMeHaaLUmn:
- BblbpaHHOe Macno AO0/MKHO MMETb BS3KOCTb,
noaxoaswyt  ans  paboyeir  TemnepaTypel
NOALIMMHUKA. ITO AO/HKHO NPOBEPATHCS BO BpeMS
BO3MOXKHOM 3aMeHbl Macna WM BO BpeMSs
nepuoanyecKnx TEXOCMOTPOB.
- EcnM  nmoAwuvnHWMK 3anofiHEH Mac/ioM  HUXe
HeobXoAMMOro ypoBHSI Macna, Win ecsin ypoBeHb

Macna  He  MpoBepsieTCs  MEepUoAMYECKH,
HEAOCTaTOYHAs CMas3ka MOXET MpUBECTU K
NOBPEXAEHUIO BTY/IO4HOIO BKJ1aAblla
NOAWMMHMKA. MWHMManbHbI  YPOBEHb  Mac/a

CcyMTaeTcsa [AOCTUrHYTbIM TOorga, Korga Macno
MOXHO YBWAETb Yepe3 CMOTPOBOE CTeKso, Mpwu
HepaboTaloLwen MalumHe.

4.2.4.7. YNINOTHEHUSA BAJIA

JlBe  MOMOBUHKMK
YNI0THEHUS

nnasarowero  NabupuHTHOro
YAEPXKUBAKOTCS BMecTe
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NoAAEPXKMBAIOLEN NPY>KNHON. OHW AO/MKHbI BbITh
BCTaB/IeHbl B KaHaBKy KOJ/bLa-AepXaTensl Tak,
YTO  CTOMOPHbLIM  WTUGHT  HaxoauTca B
COOTBETCTBYIOLLIEM yrnybneHum BEpPXHEMN
MOMOBUHKM  KOpryca WM  KosbLA-AepXKaTtens.
HenpaBunbHas ycTaHOBKa HapyLUAET YNIOTHEHME.
YNOTHEHWE A0/MKHO BbITh TLIATENBHO OUMLLEHO U
MOKPbITO He3aTBepAeBaloLLUM
repMeTU3NPYIOLLMM COCTaBOM Ha MOBEPXHOCTSIX,
COMpUKacaloLlMXc C KaHaBKOW.  [IpeHakHble
OTBEPCTUSI B HWXKHEMN YaCTU YMIIOTHEHUS AO/MKHbI
ObiTb YMCTBIMA U  HE3ACOPEHHBLIMMU. Mpw
YCTQHOBKE  HWKHEN MOMOBUHbI  YNIOTHEHUS
cnerka mnpwxmMuTe ee K HUXKHEN Yactv Bana. Bo
n3bexxaHme noacoca Macsia, No NpUUMHE HU3KOro
AaBMEHMS, NMpOM3BOAMMOrO CUCTEMOM
OX/MIAXAEHVS ABWraTens,  BHYTPU [ABWraTens
YCTQHaBNMBAETCS AOMNOSIHUTENLHOE YIJIOTHEHME.

4.2.4.8. SKCNMJNTYATALUMA

Pabota ABWraTenen, YKOMM/IEKTOBAHHbIX
BTY/IOYHBIMM MOALUMMHMKAMK, CXOXa C paboTon
ABUraTenen, YKOMMIEKTOBAHHbIX POJSIMKOBbIMY
NOALMMHUKAMU. MepBble yacbl paboTbl K
BBEEHME B [JEWCTBME  CUCTEMbI LMPKYNSLMM
Mac/la peKOMEeHAYeTCsl NPOU3BOAUTL OCTOPOXKHO.

I'Iepen MyCKOM NpOBepbLTE CeayoLLee:

fBngetca m ucronb3yemoe macno
COOTBETCTBYIOLNM;

- XapaKTepuCTMKM CMa3o4vyHOro Macna;

- YpoBeHb Macna;

- YcraHoBKy TeMmnepaTyp Ans  aBapuiiHOrO

CUrHana W OTKIYEHMS AN NOALIMMHUKOB

(100°C anst aBapuinHoro curHana u 120°C ans

OTK/IIOYEHUS).
Bo BpeMsl nepBoro 3anycka, NpoBepbTe BUOpaLum
WUNK WyMbl. ECMM NOALWWAHUK W3AQET LWYMbl UK
HepaBHOMEPHO paboTaeT, TOT4Yac XXe OCTaHOBUTE
ABuratenb. [Buratenb Ao/mkeH pabotatb B
TEYEHME HEeCKOSIbKUX 4YacoB, A0 TEX Mop, noka
TeMmnepaTtypa MNOAWWMHMKA HE AOCTUIHET CBOMX
npeaenoB, YCTaHOBMIEHHbIX NpeaBapuTenbHO. Mpu
NPEeBbLILEHMN TeMMepaTypbl ABUraTeNb AOSMHKEH

6biTb TOTYAC >KE€ OCTAQHOB/EH, a [AaTYMKK
TemnepaTyp npoBepeHbl. Koraa pabouast
TemnepaTypa NOALIMMHMKA AOCTUTHYTa,
npoBepbTe, HET JIM TeYn B  COEAUHEHMSX

3arnyuwek nan Ha KOoHLUE Basa.

4.3. NPOBEPKA BO34YLUHOIO 3A30PA
(6onbune asuratenu ODP)

Mocne pgeMoHTaXXa W  MOHTaxa ABurartens
nposepbTe  NpU HeobxoanMoCTu pa3smep
BO3/YLLUHOroO 3a30pa Mexay CTaTopoM U poTOPOM
C MOMOLLbIO COOTBETCTBYIOLUMX W3MEPUTENbHbIX
npubopoB. OTKNOHEeHWe 3a3opa B MOObIX  ABYX
NPOTMBOMOJIOXHBIX TOYKaX AOMKHO 6blTb MeHee
10% oT cpegHero pa3Mepa BO34yLIHOMO 3a3opa.

4.4. KOHTAKTHBbIE KOJIbLIA (ans
ABuUrarenein C KOHTaKTHbIMU KOJIbLlaMM)

Konbua A0mKHbI 6bITb TOYHO CUEHTPUpPOBaHbI, Tak
KaK npn BbICOKOM CKOPOCTM MeXaHU4YeCKue
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BUMOpauMmM  MOryT NpUBECTM K  KOPOTKOMY
3aMbIKaHUIO NPV KOHTaKTe, YTO B CBOK o4epenb
BbI30BET WCKpeHue. KonblLa [OMKHbI bbb
UACTBIMM W TrnagkuMu.  YT106bl yaanuTb Nblb,
CObpaBWYOCS MexXay KOnbLaMu, O4YMCTKA, Kak
npaBwno, [O/MKHA NPOM3BOAUTCS eXeMeCsI4HO
(cmotpu  nyHkT 4.10). MatHa wnuM  nerkue
LLIepPOXOBaTOCTM Ha MOBEPXHOCTU KOJbL@ MOXHO
3a4MCTUTL  TOHKOW  LWIMOBASIbHON  LLIKYPKOW.
Konbua € oOBanbHOW  WAM  LIEPOXOBATOM
NOBEPXHOCTSAMN pekoMeHayeTcs 0bpaboTate Ha
CTaHke W OoTwAMdoBaTb 3aHOBO, 4YTOObI He
LONYCTUTb M3HOCA LLETOK U LIEeTKOAepXKaTenen.

4.5. llletkoaepxxatenu m wetku (ans
MOTOPOB C HAMOTaHHbIM POTOPOM)

LLleTkoaep)XaTenn [A0/MKHbl 6biTb YCTaHOBNEHSI
paguanbHO K KOHTAKTHOMY  KOfbLy U
OTPErynMpoBaHbl Ha paccTosiHne NPUBAM3UTENBHO
4 MM OT KOHTaKTHOI NMOBEPXHOCTH, BO U3BexaHue
MOJIOMKM WS NoBpexaeHus WETKN. (Puc. 4.6).

“HEMPABU/IBHO

MPABU/IBHO
PUcyHok 4.6 — MOHTaX LYETKOLAEDKATE/IA.

MpuMmeuaHue: LUeTkn [OOMKHBI MPOBEPSATHCS
eXxeHeaenbHo, 4Tobbl  0becneuntb CBOHOAHOE
CKOJIbXXEHME BHYTPU LUETKOAEpXKATENS.

Brushes
Ana  KaXaoro  3NEeKTPUYECKOro  ABuraTtens,
060pyaoBaHHOMO KOHTaKTHbIMU KonbLi@aMu,

MMEETCS 3aBOJICKOM TUM LLETKMN.

TNPUMEYAHHUNE: Ecin pgBuraresis
paboraer  HWKe  HOMUHAE/IbHOMO
BbIXOAa (HU3KAs HArpyska) wim ripu
TIDEDLIBUCTON  Harpy3ke, KOMIUIEKT
weTok (Tur LWETKU U KO/IMHECTBO)
AO/DKEH ObITb OTPErY/IMPOBaH B COOTBETCTBUU C
LAEUCTBUTE/IbHBIMU PA6GOYUMI  VCIIOBUSMH, YTOOb/
He [I0BPEANTDL ABUIraTeslb. [LlaHHAas PEry/mpoBKa
AO/DKHBI - BbIMOJIHATECS € fomouybro  WEG
Maquinas.
Hukorga He wCMonb3ymMTe Ha OAHMX U TeEX Xe
KOMbLUAX LWETKM pasHblX TMUNOB, OTHOCALLMECH K
pa3HbIM kaTeropusM. Jliobas 3amMeHa Tvna LWeTKu
[A0/MkHa 6biTb pa3peweHa WEG Maquinas, Tak Kak
pa3Hble  LWEeTKM  BbI3blIBAOT  U3MEHEHUs B
NPOV3BOANTENBHOCTU MaLUWHbI.
Bo Bpemsi paboTbl LWETKM [AO/MKHbI MOCTOSIHHO
npoBepaTbcs. Jliobas WweTka, uMeroLas npu3Haku
W3HOCA, MpeBblllaoWwne OTMETKY, YKa3aHHY Ha
Puc.4.7, nomkHa HeMe[eHHO 3aMeHSATLCS.
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N

OTtMeTKka
n3Hoca

PucyHok 4.7 — Otmetka usHoca LETKH.

Ha MawwuHax, Bcerga BpaLWlalOWMXCS B OAHOM
HanpaBneHuW, LEeTKN AOSHKHbI YCTaHaBNMBaTbLCS
TONbKO B OAHOM HanpaeneHun. Bo Bpems
0obpaTHOro ABWXEHWS Bana LWeTKN [OMKHbI
nogHuMatbes (puc.4.8).

. 2 |
X [

‘ ‘\\\ ‘@ !
= .

NG ‘?\\f\\ i

PucyHok 4.8 — locagka LeEToK.

KoHTponb AaBneHna LLETOK nponsBoanTCA
OVNHaMOMETPOM. «YCTanble» Mpy>XWHsbl.
OOMKHbI O6bITb 3aMEHEHbI.

4.5.1. YCTPOMCTBO 3A3EMJIEHUSA OCU

B HEKOTOpbIX MHAYKTUBHBIX MOTOPAX, B OCHOBHOM
B KOTOPbIX HEOBXOAMM KOHTPOSb CKOPOCTU C
MHBEPTOPOM YacTOTbl, WCMOJMIb3YETC KOMMNIEKT
LeTKoAepXaTenss Co LIETKOW [Ans 3a3em/eHus
ocw.

370 YCTPOWCTBO noMoraet nsberaTb
NPOXOXKAEHWUSI NIEKTPOTOKA Yepe3 MOALLMMHUKM,
KOTOpbI Upe3BblYaNHO BpeaeH Ans ux paboTbl.
llleTka HaxoAWTC B KOHTaKTe C OCbl0 M
CoeAVHEHa MoCpeacTBOM Kkabens C  KOpMycoM
MallWHbl, KOTOpbI OO/MKEH 6biTb 3a3eMJIEH.
[omkHa NpoBEPATLCA bukcaums
LeTKoAepXKaTenei n ux CoeuHeHNe C KOprycoM.
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Pucyrok 4.9 — LlleTka f/15 3a3eM/IEHNST OCH.

Y1066l He noBpeanTb ocb MoTopoB WEG BO Bpems
TPaHCMOPTUPOBKM, OHW  MOKPbLIBAKOTCS  YCTOM
cMaskoW. [ns  npaBufibHOWM  paboTbl  LLETKU
3a3eM/ieHns 3Ta cMaska AO0/MKHa ObITh yaaneHa ¢
MOBEPXHOCTM OCKM Mepes 3anyckoM ABuratens,
Kak M nobble octatkyM npebbiBalowme Mexay
LLETKOW 1 OCblO.

LlleTka pomkHa 6bITb MOCTOSIHHO OCMaTpuBaeMa
BO BpeMs paboTbl, 1, Npy NpUOLITUM K KOHLY ee
pecypca, Ao/MKHA BblTb 3aMeHeHa Ha Apyryto TOoro
e KayecTBa (3epHUCTOCTD).
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4.6. BO3MOXXHOCTb NOABEMA LWWETKOAEP)XATENEN

4.6.1. SJIEKTPOCXEMA

MOTOPMU30BAHHAS OMEPALINA:

YcnoBue  peicTBus C  onyweHHbIMU
WeTKaMM U KOJIbLLlaMM KOJIJIeKTOpa He
KOPOTKO3aMKHYTbIMM!.
Ona  rapaHTumn,  4TO
ONYLUEHHbIMM, KITHOUM:

- CCA1 - koHTaKkTbl 34 1 35,
- CCA2 - KOHTaKTbl 22 1 23,
- CCD - koHTakTbl 13 u 14, pomkHbl 6bITb
OHOBPEMEHHO 3aMKHyThI (noruka "U").

C 37OV NOrMKOM MOTOP FOTOB K 3anycKyr.

LEeTKN  6blin  6bl

KOMNOHEeHTbI:
A — dnekTpoMexaHnyeckuin nyckatenb ATIS
Twn: MAI-25.B3.d9-25.10-F10-2CC-2CT-IP65

B — TpexdasHblii MHAYKUMOHHLIN ABUraTesnb FS
71 - 6- nontocHbIi, 0.25kW, Kpennenue B3L,
IPW55

®naHey C105-DIN 42948

HanpsbkeHve w

3aKa3yuKa
B — KoHeu unkna
Tun XCK-P121 - TenemexaHuka

N

CCA1  CCL1 CcA2  cCL2

NNV

7
J

i

19a0Q1aU aI9Hqua1edadle

BLAYKUT BNTHOX quaLlehoiniag
eLMUN BINTHON qualehoilniqg

S
HarpeBaTenbHble
npubopbl 108W

LLEeTOoK

LLleTkn onyLieHbl

W

LLleTkn NoAHATbI

e

LLieTku onyLueHbl

BHyTpu oTaeneHus

LLleTKn noaHaThl

PacnpepenuTenbHas
kopobka (8003.3291)

TepMmocTaT

/ (HecTaHAapPTHbIit)

|
IjA/ nyckaTenb

DNEKTPOMEXAHNYECKMI

[suratennb

@éﬁ

B M|

LLleTku onyLleHbl, a cobupaTtenbHoe
KOJbLIO HE 3aMKHYTO HaKOPOTKO

PucyHok 4.10.

LLleTkn onyLieHbl
MonoxxeHne nepea NyckoM rnaBHOro

asuratensa
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TpeboBaHuio
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CocrosiHue: MoaHsATble LEeTKHN
TOokoco6upaTenbHOoe  KOJ/bLO,
HAKOPOTKO. YT106bI NnoaHsATb

nepexkoYaTenm:
- CCL1 - coegunsieT 37 n 38,
- CCL2 - coeagunsieT 25 n 26,

SN
CCAT CCLt CCA2  CCL2

IV

-

19dogundu s19HquwaLegadleH

=i

HarpeBaTesbHble
npubopbl 108 W

I9LBHIOU UUW I9HBMALIO MNLSIT] "BLXMT BIHOM 9UBLRhOILIY {

LLleTkn noaHaTbl

3aMKHyTOe

CCE - coeauHsieT 16 u 17, OO/MKHbI UMETb
KOHTaKTbI OAHOBPEMEHHO 3aMKHYyTble
KOHTaKTbl (noruka "AND").

3TOM COCTOSIHMM [ABWUraTenb HaxoauTcs B

PEXMME HENpepbIBHOW paboThbl.

PacnepenuTtensHas

Kopobka

&
©

TepmocTaTt
|_— (HecTaHaapTHbIN)
1
&l

|
1

DNEKTPOMEXAHNYECKUI

[ \_\ 7 nyckaresnb

|
|

:

1T
[T

Flectromechani
Actuator

%%

I9LBHITOU UUM 19HMALO MYLSIT] "enini BNHOY 9Ua.LBhOILIG

LLleTkun onyLueHbl

LLleTkn noaHATbI jjg\ %
1

LLleTkn onyLieHbl

LLleTku noaHsTLI, @ cobupaTtensHoe
KOSIbLIO 3aMKHYTO HaKOpOTKO

Pucyrok 4.11.

MNMonoxxeHne nocne nycka rNaBHOMO ABUraTens
(nBuratenb paboTaeT B CTaHAAPTHbIX YC/I0BUSX)
LLleTKn noaHSTHI
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PABOTA BPYYHYIO:

HanpaBneHve MaxoBuka

(oLady.10) o1BHTOL|
(oLiadxeg) oHaMALQ
—

PucyHok 4.12.
O603HaueHun:

CLD = pansa OTKA4YEeHUs npu rneperpyske BO
BpeMsl OnycCKaHus LWeTok (UM cMeHe ¢asbl Ha

MPOTUBONMOJIOXHY!O) BuE
B cnyyae nonomkn Ha CCD. _
CLD
Pucyrok 4.13.

CLE = pgng oTklo4YeHMs Npu neperpyske BO
BpEMS MNOAHSATMSA LWETOK (Mm cMeHe a3kl Ha
NPOTUBOMOJIOXHYHO)

Mo npuumHe nonomkun Ha CCE. .
CLE
Pucyrok 4.14.

CCD = BblknoyaTenb KOHU@ uUMKna Ans
OTK/KOYEHUS KOrAa LWETKU NMOSHOCTHIO OMYLUEHbI
CCE = BbkioyaTenb KOHUA UMkna Aans
OTK/IOYEHUS! KOrAa LWETKN NOSIHOCTbIO NOAHSTHI
CLR = CenekTopHbIii NepeknoyaTeNb Ha pyyHoe
yrNpaB/iEHNE N PEXNM C ABUraTENEM.

[18]19]2q] [8]19]z0]

CLR CLR

[unctaHu. ynpaBneHve PyuHoe ynpasneHue

PucyHok 4.15.

OOMNOJIHUTENBbHBIE  BbIKOYATE/IM  KOHLA
UMKNA ONng CUTHANU3AUNA

CCL1 n CCL2 = KoHeU uukna, 4Ttobbl yKazaTb, YTO
LLIETKM MOJSTHOCTBIO MOAHNATHI.

CCA1 n CCA2 = KoHeu uUMKna, 4TobblI YKas3aThb,
YTO LLETKM MOMHOCTBIO OMYLUEHbI.
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4.6.2. MPOLIEAYPA 3ANYCKA ABUTATENA

CurHan, wucxopsawmn wu3 nepekntoyatens CCE,
MOKa3bIBAIOLLErO MOJSIOXKEHME LLETKM, YKa3blBaEeT,
YTO WeTKa MOSIHOCTbIO onylweHa. B cnydae, ecnu
CUrHan He YKasblBaeT Ha MOMHOE OrMyCKaHue
LETKM, ABUraTeslb He MOXeT OblTb 3anylleH, Ao
TeX Nop, MoKa Ynpae/siloWMI NepekoyaTesb He
6yneTr ycTtaHOBNeH B MOMIOXKEHUE  «LIEeTKK
MOSTHOCTbLIO OMYyLLEHbI»

3TO MOXHO BbINOSHUTL MOCPEACTBOM MaXOBWKa
(7), ynpaBnss pblyarom (8) wam aBTOMaTUYECKH,
ynpaenss  TOpMO3HbiM asuratenem (9). Ecnu
UCNONb3yeTcsa pyvHas cuctema, poldar  (8)
aBTOMaTU4eCcKm BO3BpaLlaeT TOPMO3HOM
asuratens(9) B nepBoHaydanbHoe  pabouee
nonoxeHne. B  3ToM  cocTosiHMM  (WIETKM
MOJIHOCTLIO onyLleHbl), Kosbua (5) He 3aMKHyTbl
HaKOpOTKO, npu 3TOM nponcxoauT
nocnefosaTesnibHoe coeanHeHue BHELLIHUX
conpoTuBneHnt (peoctat) C 06MOTKOM poTopa
nocpeacTBoM LWeTok (6).

MPUMEYAHME: Mepen paboToit apuraTtens noa

Harpyskoii, MpOBEeAMTE WCMbITaHWS YrpaBeHus!
npM  MOMHOM  MoAbeMme CUCTEMB
LETKOZIEPXKATENS.

4.6.3. AEMCTBMUA MOCJIE 3ANYCKA
ABUTATENA

B MOMeHT, korga pasuratenb [OCTUraeT cBoei
HOMUHaNbHOW CKOpPOCTH, AO/MKEH 6bITb 3anylieH
LUMKJT KOPOTKOro 3aMblKaHUA TokocobuTaTenbHbIX

Koney, ynpaBnsis MNOABLEMOM W YCTPOMCTBOM
KOPOTKOrO  3aMblkaHusi (1), Kkak 3anacHoii
BapWaHT, MOCPeACTBOM TOPMO3HOro ABWUraTessi

(9), nnn Bpy4HytO nocpeacTsoM Maxosuka (7).
KopoTkoe 3aMblkaHune Npou3BOANTCS CKOMb3ALLEN
MEeTaNnNMyeckon LeTkon (2), KoTopasi coaepXuT
cepebpsiHble  KOHTakThl (3). B panbHenwem
BKJ/TIOYAETCS MexaHM3M rnogbema LweTok (4).

Koraa LWeTKM MONHOCTbIO MOAHATHI, YCTPOMCTBO
aBTOMAaTUYECKM  BBIK/IOYAETCS  MOCPEACTBOM
Bbiknovatens CCE.

NMPUMEYAHME

1) ABTOMaTn4eckas cucTemMa nogbeMa LWETOK
obecneyeHa CMCTEMON 3alUMTbl OT MEPErpysKku
ans  pabotbl TOpMo3Horo gsuratens (9),
MOCPeaACTBOM MepeK/toyaTeneil MoMeHTa Ans
BbIK/IIOYEHNS NpU  Meperpyske BO BpeMms
onyckaHus (CLD) unu nogbema wetok (CLE).
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2) MNpexae 4yeM 3anyCTuTb ABUraTtesb, NpoBepbTe
NpaBUSIbHOCTb noacoeanHeHus
nepekntodatenen CLD, LE, CCD un CCE K
naHenu.

3) Korga paboTaeT oaMH M3 nepeksoyaTenei
CLE vnun CLD nepes npoBepKON MPUYMHLI, MO
KOTOpOi OHM cpaboTanu, cucTeMa [O/MKHA
6bITb 3aHOBO COEfIMHEHA.

4) lMonb3oBaTenb

OOJIKEH YCTAHOBUTb

CUrHanmnsaumio yKasbliBas [OEUCTBME  NTIOTUKU

Figure 4.16.

WEg

CUCTEMBI Ha KOMaHHoM naHenm
MOTOpMBOBaHHOVI CUCTEMbI NOABbEMa LLIETOK.

5) KoMaHAHO-CUrHanbHas  cuctema
LeTok He noctasnsetca WEG.

noabema

6) MNocne 3anycka MOTOpa LWETKM He CMOryT

n pe6 biBaTb B KOHTaKTe C KOnbuaMu
KONNEKTOPa, yTo MOXET npmnBecTu K
N36bITOYHON  Bbl pa60T|<e WETOK ”n Koneu

KONNEKTOPa, TaKXKe Kak MNPUYUMHUTL Yyuepb
CUCTEMe Noabema LUETOK.

[suratenb

z
12
M3

AANAN
i
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Figure 4.17.
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4.6.4. CBOPKA 2) YcTaHoBUTE MOALWIMMHUK B MOAAEPXKUBAMOLLNIA
WwtndT " 3aKpenuTe hukcupytoLen
4.6.4.1. NOABEMHOE YCTPOWCTBO LUMWIbKOM, KOTOpasi 3aKpenssieTcsl CTONOPHbIM
LLETKOAEPXATENA KOJbLIOM.
3) 3akpenuTe noaAepXuBaOWMK  WTUDT  Ha
1) 3akpenuTe  noadepXuBalOWMiA  ANCK €O Nnoaaep>K1BAtOLLEM AMCKeE.
WTUDTOM C NMOMOLLbI0 hUKCATOpa NMOABLEMHOM
CUCTEMbI Ha 3alUUTHYIO KOpPODBKY CUCTEMBI MPUMEYAHME: lMoawwunHuk: 6305 2ZRS1.
weTkoaepxatens.
Moaaepxusatowas
Lnunbka posmka X LWNUAbKa NoALUMNHUNKA
| MOALIMMHUK HB

3TO coeHEHNE [OMKHO
OCTaBaTbCs B TAKOM
NONOXXEHUW, YTOBbI
noaaepXxmveatoLas
LINMNbKA HE KacanacCb
NOABEMHOIO ANCKA.

AN
% <

Bug X

MoaaepxusatoLy

dukcaTop NoabLEMHOMN i Anck co "
p nog WTMDTOM MoabeMHbIN CTepXeHb
CUCTEMBI
PucyHok 4.18.
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4.6.4.2. CBOPKA N YCTAHOBKA 3) YcTaHoBMTE OMOPHYH LWNWAbKY Ha OAHOM U3

noaABMYKXHbIX PbIHAIOB NOABUXHbIX pblYaros.

KOPOTKO3AMKHYTOM BTYJIKU 4) YCTaHOBMTE  HanpaBnsiloWyld  OMopy  Ha

OMOPHOM OCHOBaHWW, @ NOABWXHbIE pblyarn Ha

1) IIponsseanTe C60PKY POSIMKOB MOABWXKHbBIX onope, 3ath1KCUpoBaB Apyr C ApyroM. Ponuvku
pbl4aroB  KOPOTKO3aMKHYTOW  BTYNIKM - LOSTKHbI 6bITb CLEHTPMPOBaHbI C
YCTQHOBMB pPOSIMK B TrHe340 MOAWMMHUKOB KOPOTKO3aMKHYTOM BTYNKOM TaK, 4Tobbl 0ba
3aTeEM MOALLMMHUKKA C PacropHOW BTYNKON WU OOHOBPEMEHHO Kacanucb BTY/IKM.
3apUKCUPYINTE NX KPbILLKOM NOALWMMHMKA.

2) 3aduKCUpynTe BEPXHUE LIMUIBKU Ha OHOM U3 BAXKHO: IToawwunHuku noaswxHoro peidara: 6003Z.

NOoABWMXHbIX pbl4aros.

BepxHue LWnumbky pbl4aros

OI'IOpHaSI LUNWNbKa pbl4aros

[@%ﬁ]
OnopHoe ocHoBaHue N
Hanpasnstowas
|
=0 PN
m i NOALLMMHUKM
7N\ Kpbillka
‘ O | MOoAWNNHNKa
AR PacropHas BTysKa
\\ \ \_ Ponuk nogwwunHuka /
\ O\ \ |
\\ NN : Bua X rHe340 NOALUMMHUKOB
N\ N -
NN N, ! 7
N\ \\ @ B bed / / 7z i
' T — i T s %
] == 7|
. 2

PucyHok 4.19.
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4.6.4.3. PABOYUIA KOMMJEKT
LLETKOAEPXKATENA

1) YcraHosuTe NOAWWUNHUK  HA Ban "
3aMKCUMPYITE €ro CTOMOPHLIMU  KOMbLAMM.
3aTeM 4TOOblI yzAepXaTb BTOPOM MOAWMMHUK,
yCTaHoBUTE BTOpOe KOnbuo. [locne 3Toro
3aKpenuTe ero CTOMOPHbIM KOSIbLIOM.

2) YctaHOoBUTE WM 3aKpenuTe AWCK Ha pabouem
Bany.

3) BcTaBbTe NMogbeMHbIN ANUCK BO driaHel

4) 3akpenuTe MNOABLEMHbIA AUCK Ha paboyeM
Bany.

5) YcraHoBuTe BTYnKy Ha paboyeMm Bany pblyara
1 3aKpenute eé CTONOPHbIM KOJMbLIOM.

WEg

6) YcraHoBuTe KpbIWKY  6710KMPOBOYHOMO
yCTpOMCTBa Ha  3MeKTpOMEXaHNYecKoe
YCTPOWCTBO, @ 3aTeM MPUKPENUTE K Kopnycy
YCTPOWCTBa.

7) YctaHoBuUTE pabounii KOMMAEKT Ha 3aLUMTHYHO
KOpoOKy LleTkoaepxaTens

NMPUMEYAHME:
1) Pabounit Ban fo/mkeH BbITb YCTAHOBMIEH MeXAay
HWKHUMU WTUPTaMM NOABEMHOIO pblyara.

2) Bce MexaHMYeckM conpukacalowmecss AeTanu
JOMKHbI 6bITb cMasaHbl. [locne 6 Mecsues
MCMOSIb30BaHMSl  MpoBepbTe  CMasKy  3TUX
yacreu.

¢ i ) neKkTpoMexaHUyeckoe
i YCTPOMCTBO
i
1
T
..—:—'_'_'_'J_ i .
— [surartenb
— PyuHoe
KpbillKa CTOMOpPHOro
bt el Pabounii Ban
5:;; Bl PerynvMpoBouYHbI 601T
TS

MoAwmnnHMK }

Kopnyc cronopHoro
yCTpOiCTBa

Pabouwnii hnaHel

g

Pabouuii Ban

Pucyrok 4.20.

MoabeMHbIV AnCK
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4.6.4.4. CUCTEMA CTONOPA OBPATHOIO
XOAOA

1) YcTaHoBUTE MPYXMHHLIN Ban Ha onopy Bana.
YcTaHOBWTE HanmpaBsnsiiowylo waiby Bana;
yCTaHOBWTe ee Ha Bas, 3abnokupyite eé Ha
Bany, v 3abnokupyiite ee rakom.

2) 3aKponTe CUCTEMY BHELLUHMM (UKCUPYIOLLIMM

KOSIbLIOM M YCTQHOBUTE Ha 3aLLMTHYIO KOPOBKY
LeTkoaepxxaTensi.

E%‘ Hanpaensiowas waiiba ~ ONopa nNpyxuHHoro sana

=l
LA 0l {0 ©to 1 0 (3 far

[T T 4 N N O i T =
N /r(/‘

Mpy>XWUHHbIN Ban
% ,,,,,, BHelwHee dukcupytollee
KOsbLO

Pucyrok 4.21.

4.6.4.5. CUCTEMA LLEETKOAEPXXATENA

1) YcraHOBMTE WETKM Ha LWETKOAepXaTenb.
YcTaHOBUTE  M30MMpPOBaHHblE  WTUGTHI  Ha
Onopy; 3aKpenuTe W30/IMPOBaHHbLIE AUCKMK,
LeTkoaep)KaTenm M KOHTaKTHble KOofbua Ha PucyHok 4.23 - He KopoTko3amMKHyToe
WTNPTHI. 10/10)KEHME.

2) OTperynupynTe TPaekTOpuiO KPUBM3HbI LLIETOK
C NOMOLWbIOD TOKOcoBMpaTenbHbIX Konew, W
noMecTuTe WAMQOBaNbHYIO LWKYPKY Mexay
WeTKon M konbuUoM. LUnmdoBanbHas LKypka
JO/DKHA ABUraTbCa Hasag - Brnepeq Aans Toro,
yTObbI Nyylle NOAOrHaTb TPAEKTOPUIO LLETKMN U
TpaekTopuio KosbLa. OcnabbTe hUKCHMpYOLLMIA
60ONT LWeTKoaep)aTens, W MoBopayMBanTe
LweTkofepXKaTeslb N0 YacoBOM CTpenke A0 Tex
nop, NoKa TPaekTopusl LUETKN He COoBnageT C
TpaekTopueii KonbLa. PucyHok 4.24 - KOpOTKO3aMKHYTOE 10/I0KEHME.

Pucyrok 4.22 - Ll{eTku nogHSATBI. PucyHok 4.25 - LL{eTku OryLyeHsbi.
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4.6.5. PASBBOPKA

Ans pa3bopku MOAHMMAEMOro LieTKoAepXaTens
JencTeyTe B nopsake, 06paTHOM npoueaype
cbopku.

4.6.6. I'!’ACTPOVIKA NOAEMHOIo
YCTPOUCTBA LLUETKOAEPXKATENA

1) MNMoBepHWUTE NOABLEMHBbI AWUCK BBEPX A0
KOPOTKO3aMKHYTOW  Mo3uuMM, a  3aTeM
MOBEPHUTE €Ellle HEMHOro, 4YTOBbl OTMYCTUTb
POJIMKM BO MU36EXAHNE HEHYXXHOW Harpy3ku Ha
POJIMKOBbIE MOALLMMHMKM.

2) 3aBWUHTUTE PEryMpoBOYHbIN 6ONT A0 LWakbbl C
orpaHuuMTeneMm o6paTHOro xofa, a 3aTeM
3a6/10KNpYNTE peryiMpoBOYHbI 6ONT.

3) MNoBepHUTE  MOABEMHbIN  OAUCK B He
KOPOTKO3aMKHYTOe MNoJIoXKeHne (weTku
onyuleHbl) M MOBTOPUTE TO Xe AeNCTBUE,
KoTopoe 6b1110 BbIMOJIHEHO ans
KOPOTKO3aMKHYTOW Mo3uLum.

4.7. NPOCYLLUKA OBMOTKHU

PekoMeHayeTCs BbIMOMHATL 3TO  OCTOPOXHO M
KBaNM(ULUMPOBaHHLIM  NepcoHanoM.  CKOpoCTb
nogbLeMa TemnepaTypbl He AO/MKEH MpeBbiaTh
50C B yac n 0bMOTKa He AO/MKHa HarpeBaTbCs
6onee yem go 150°C.

YpesmepHass TemnepaTypa, a TakKe C/ULWKOM
ObICTPLI MOAbLEM TeMMepaTypbl MOXET Bbi3BaTb
obpa3oBaHWe napa, KOTopblii MOBpeanT O0B6MOTKY.
Bo BpemMsa npocylwku Temnepatypa AO/MKHA
TWATENbHO KOHTPONMPOBATLCS, W PErynsipHoO
NPOBEPATLCA conpoTuBneHune n3onauun.
CHayana conpoTuB/ieHWE  uM30onsumMM  byger
CHWXaTbCSl, M3-3a MOBbILEHNUS TeMnepaTypbl, HO
OHO MOBbLILLAETCS BO BpeMs MPOCYLLKK. [pocyLuKy
cnegyeT npoao/mkaTe A0 TeX Mop, MoKa AaHHble
M3MEPEHWI COMPOTUBIIEHNS M30MSILMM He 6yayT

NOKa3blBaTb NOCTOAHHOE conpoTuBneHne
n30149um1n, KOTOpoeE AOJIKHO 6blTb HEMHOIO BhlLLE
MWHUMaJTIbHO YCTaHOBJ1IEHHOIO 3Ha4YeHUs,

yKa3aHHoro B nyHkTe 2.3.5

BakHO MpeaycMOTPETb XOPOLYH BEHTUASAUMIO
BHYTpU QABuratenss BO BpeMsi NPOCYLUMBAHUS,
obecneumsast apdekTnBHOE yaaneHue
BNAXHOCTW.
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4.8. AEMOHTAXX U NOBTOPHASA
CBOPKA

4.8.1. « MASTER» JIUHUA

A) PoTtop c 6ennubei KneTKoii:

NPUBOAHOWN KOHELL:

1) CHuMuTe TennoobMeHHuK (ecnmn nMeeTcs).

2) CHumuTe OaTunKu TemnepaTypbl C
NOALINMHMKA (ECU UMEIOTCS).

3) OTBUHTUTE BONTHI, KOTOPbIE YAEPXKMBAKOT Y3€en
NOALLMMHMKA.

4) CHMMUTE BHELUHME KpbILKKX NoawmnHuka (ans
[ABVraTenein ¢ posIMKoBbIM MOALWMIMHUKOM).
4.1. [Ons pgBuratenein € LLAPUKOBbLIM
MOALLMMHUKOM, cnepyvite npoweaypam,
OMWCaHHbIM B NyHKTax 4.2.4.2

5) OTtBuHTMTE 6ONTHI TOPUEBOrO WKTa. [locne mx
CHSATUS 6oNTbI CneayeT BBUHTUTL Ha TOpLEBble
WKTbl, 4TOObl MPUIOXMTL YyCUIMEe ANs ero
CHATMSA. YT0BbI MpepoTBpaTUTL  MafeHue
poTOopa Ha CTaTop, NpeaycMoTpuTe AN Hero
onopy.

6) CHuMuTe noawwunHuk (kun) (ans asuraTtenel c
POMNKOBBIM MOALLUMMHUKOM) .

7) CHAMUTE BHYTPEHHIOW KPbIWKY MOALUMIHMKA
(ans ABuraTenem C POINKOBbLIM
MOALLMMHUKOM).

HENPUBOAHOW KOHELL

1) OTBMHTUTE 3aLUUTHBIN 3KPaH BEHTUNATOPA
(3aKpbITble gBuratenu)

2) CHUMWUTE BEHTWUNSATOP, OTBUH4YMBas 60nThI,
KOTOpble 3aKpennstoT ero Ha Bany

3) OTBUHTUTE yeTblpe ramkm, KOTOpble
NPUKPENSIOT  KPbIWKY  BEHTUASATOpPA, MU
CHUMUTE eé

4) BbinonHute onepauMm ot 2 A0 7 U3

npeapiayliero naparpada

B) ABuUraresiv C KOHTaAKTHbIMU KOJIbLLAMM

NMPUBOAHON KOHELL:

Te e camble onepauum, YTo U ANna ABUraTenen ¢
6ennybein KneTkom

HEMNPUBOAHOW KOHELL:

1) CHuMMTEe  33HIOI0  3AWMTHYI0O  KPbILLKY
LieTKoaepaTenei.

2) OtcoegnHnTe npoeoaa oT
ToKOcObupaTenbHOro  konbua.  Pa3bepute
LweTkoaepxaTenu

3) OTBUHTUTE 3aWUTHYIO KOpPOb6KY

LeTKkoAep)KaTenst OT KaMepbl OXS1aXAeHus.
4) CHMMUTE TOKOCOBMpaTenbHble KOMbLa MU
BEHTUMIALMIO.
5) MNosTopuTte
"He3aAeCTBOBAHHON CTOPOHBI
MOTOPOB.

onepauuu 2 oo 4 C
" Ons KNETOYHbIX
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4.8.1.1. CHATUE POTOPA

BblHbTe poTOp M3 cratopa C  MOMOLWbIO
rpy30noAbeEMHbIX Tanew unu Apyrux
npucnocobnexHnin. 3TM  NpUCNOCOBNeHUs  He
jonyckaroT, u4Tobbl poTOp conpukacancs co

CTaTOpPOM UNN BEPXHUMU HaCTAMU KaTYyLLUKK.

4.8.2. «A» JINHUN

A) NPUBOAHOW KOHELL:

1) OTcoeamHnTe  coegnHWTenbHble  NPOBOAA
HarpeBaTenbHoOro npubopa oT
pacnpefenuTenbHbIX KOpobok.

2) CHumunTe TeMmnepaTypHble OaTumnKkum

NOALINMHKMKA (€Cnn uMeeTcs).

3) OTBUHTUTE BONTHI, KOTOPbIE YAEPXKMBAKOT Y3€en
NoALWMWMNHMKA.

4) CHMMUTE BHELUHME KPbIWKX NOAWKMAHKKA (ANns
ABUraTenemn c ponvkoBbIM NOALWMMHUKOM).

4.1. [Onsa pgBuraTenen C  LIAPUKOBbLIM
NOALUMIMHUKOM, cneaymnte npoueaypam,
OMWCaHHbLIM B NyHKTax 4.2.4.2

5) OTBMHTUTE TOPLEBOW  LUWUT. MNpumeHss
COOTBETCTBYIOLMIA MHCTPYMEHT, MPUIOXUTE

ycuMe Ha TOpPUEBON LWNT, 4ToBbl 0CBO6OAUTL
€ro, U B TO XXe& BpeMsi NoBOpayMBaiTe €ro,
ynpouias CHATWe. Ybegutecb, 4TO Ban
YOEPXKMBAETCS Ha NAMTe, U TakmM ob6pa3om
npeaynpexaaeTcs cnyYyalnHoe nageHue potopa
Ha cTaTop.

6) CHuMMTe noawunHuk (kun) (ans asuraTtenen c
POIMKOBBLIM MOALUMMHUKOM).

7) CHMMUTE BHYTPEHHIOK KPbILWKY MNOAWMMIHMKA.

5) HENPUBOAHOW KOHELIL:

1) CHuMMUWTE KpbILWKY BEHTUASTOPA.

2) CHumuTe KOnbLO, yoepxusatowlee
BEHTUNATOP.

3) MoBTopuTe onepauuym OT 2 A0 7 M3 MyHKTA
4.8.2. (a).

NMPUMEYAHME:

1) Mpu cHaTMM poTopa, cobnoganTe ykasaHus
pasgena 4.8.1.1.

2) Ona npoBeneHWs BO3MOXHOW MEPEMOTKU HET
Heobx0AMMOCTM  BbIHMMATbL  CTaTtop U3
CTa@HWHbI.

4.8.3. JINHNA F

A) NPUBOAHOW KOHELL:
Kak «A» N «H» JTnHun
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5) HENPMBOAHOW KOHELL:

1) MosTopuTte onepaummn ot 1 o 3 nyHkTa 4.8.2.

(6).

2) CHMMWUTE  3a0HIOK  3alUMUTHYIO  KPbILWKY
LweTkoaepKaTens.

3) OTcoeamnHuTe npoeoaa oT
TOKOCOBMpaTEeNbHOro KosbLa.

4) CHuMuTe LLEeTKM n [EMOHTUPYITE
LeTkoaepxaresb.



TPEX®A3HbIE UHAYKLMNOHHbIE 3JIEKTPOABUIATE/IN

4.8.4. INHNSA H

5

Pucyrok 4.26.
Mo3. | Ha3BaHue Mos. HasBsanue
1 Kopnyc 15 BHyTpeHHuIn BeHTUnsTOp
2 TepmuHan 3asemnenvs 16 3aaHee BHYTpeHHee KombLio dukcaLmm
3 Ocb 17 O6orpesatenb 06paTHOI CTOPOHbI Bana
4 CMa304HbIN KnanaH Bana 18 3apHss Kpbllka
5 BHeLuHsis KpblLUka NOALMNHMKA Bana 19 JlaTymk TemMnepaTypbl 3agHEro NOALMNHIKA
6 [NepeaHnin NOALLIMMHUK 20 3aaHui NOALIMMHMK
CMa304HbIl KnanaH NofwmMnH1ka obpaTHoM
7 [NepeaHee BHYTpeHHee KombLO hukcaLmm 21
CTOPOHbI Bana
8 [laTunk TemnepaTypbl NepeAHero NOAWMMHUKA 22 Konbyo chvikcaLmm 3agHero nofwmnHuka
9 NepenHsas Kpbllka 23 Kopobka noakmnoyeHus akceccyapos
10 O6orpeBatenb Bana 24 Kopobka BkntoyeHus cTatopa
11 PoTop nonHocTbio 25 BHeLLHMit BeHTUNSTOP
12 Cekums ctatopa 26 OtpaxartenbHas Kpbllka
13 [laTuuk TemnepaTtypbl cTatopa 27 MacneHka 3afHero noALIMMNH1Ka
14 Llnunbka dvkcauum cTatopa 28 MacneHka nepegHero nofwWmMnH1Ka
Tabrmuel 4.5.
Be3zonacHOCTb! CBOPKA 5
rapaHTVIDOBaTb OTCOEANHEHME 1) Wcnonb3ys COOTBETCTBYIOLIEE YCTPOWCTBO, YCTaHOBUTE
o potop (no3. 11) BHyTpb cTaTopa, BBOAS €ro 4epes
cunoebix kabeneit 3a4HI0t0 YacTb MoTopa c HeobxoanMbIMK
NpeAoCTOPOXHOCTAMKN, YTOBbl pOTOp He ouapanan
PASBOPKA MaKeTbl CTaTopa UM OKOHEYHOCTU HaMOTKY;
1) OtcoeanHute kabens AaTyuMkoB TeMnepaTtypbl (|'|03. 8wn 2) YCTaHOBUTE BHYTPEHHME KpeneXHble KObLa;
19) OT  TEpMMHANOB  COEAMHUTENbHOA  KOPOOKM 3) 3anonHuTe cMaskoii ¥ OTAENEHMS| BHYTPEHHWUX Komell
NPpUHaANEXHOCTEN; nogwunHmka (CMOTPM TMH CMa3kM Ha  sIpJblke
2) WsBnekuTe OTpaxartesbHyto 3aAHIOK KPbILLKY (M03. 26); XapaKTepUCTUK  MOAWNMHUKOB,  3aKperyieHHbIX  Ha
3) Ortnyctute ob6paTHOe KOMbLO 3afHero BHeLUHero KPpbILLKE MOTOpa);
BEHTU/IATOPA U CHUMUTE BEHTUNATOP (M03.25); 4) BHuMaTeNbHO MPOBEPbLTE MOBEPXHOCTU OCU WU KPbILLEK,
4) Ornyctute Kpensiine BUHTBI BHELLHKX koney roe  yCTaHaBNIMBAOTCA  MOALWMMHWKM  Ha  Hanuuuve
NOALMMNHNKOB; uapanMH WAM  BMATUH U TPOBEPSs  KOPPEKTHOCTb
5) M3BneknTe KpenexHble BHELWHee W BHYTPeHHee KosbLa [IOMYCKOB MEXaHWYECKMX pPa3MepoB;
(nos. 5 u 22); 5) HarpeiiTe 1 ycTaHOBWTE nepemHuii M 3aaHMWil
6) N3Bnekute nepeaHto n 3aHIO0 CMa304Hble NOALWMMHUKN (|-|03. 6e 20),
LueHTpudyrn (no3. 4 v 21), oTnyckast BUHTbI, KPEMsLIME UX 6) MMogHWMUTE MOTOp, YCTAaHOBMTE OMOPblI MOf OCbIO U
Ha ocu; YCTaHOBUTE NepPeaHIo0 1 3aAHI0K0 Kpbiwky (no3.9 u 18);
7) YcTaHoBUTE TNOACTaBKM MoA OCbl0 AN u3bexaHus 7) YCTaHOBMTE MeEpefHIO UM 3afHIO0  CMa30uHble
MafeHnst poTopa Ha CTaTop; ueHTpudyru (nos. 4 e 21) v 3akpenuTe Ux Ha ocu;
8) OTBUHTMTE U M3BNEKUTE NEPEAHIOI0 U 3a[HIOK KPbILLKY 8) YcTaHOBMTE BHELUHWE MepefHee W 3adHee KpenexHble
(no3.9 n 18); konbUua (Mo. 5 U 22), 3aKpennss MX BMecTe C
9) MWsBnekuTe nepeaHuit M 3a4HUA NOAWMMHUKK (N03.6 1 20) BHYTPEHHUMM KpeneXHbIMK KonbLiaMn (Mo3. 7 u 16);
MCMONb3yst COOTBETCTBYIOLNI UHCTPYMEHT; 9) YcTaHOBUTE 33fHWI BHEWHWA BeHTUNSTOp (Mo3. 25)

10) U3BnekuTe BHYTPEHHWE NepeaHee W 3aAHee KpeneXxHble

11) Vcnonb3ysi  COOTBETCTBYHOLLEE  YCTPOICTBO,

konbua (nos. 7 u 16);

U3BEKUTE
potop (no3. 11) u3HyTpW cTaTopa, Yepe3 3aAHIO 4YacTb
MOTOpa C HeobXOoAMMbIMU MPEefOCTOPOXHOCTAMM, YTOObI
poTOp He ouapanan nakeTbl CTaTopa WM OKOHEYHOCTU
HaMOTKMU.
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3aKpennss ero ¢ 06paTHbIM KOMbLOM;

10) YcTaHoBUTE OTpaXaTesibHYH0 3aZHI0K KpbIWKY (Mo3. 26);
11) MNpucoeanHnTe kabensa AaTynkoB TemnepaTypbl (N03. 8 n

19) Kk TepMuHanaMm  COeAVHMUTESNbHON

NPUHAANEXHOCTEI;

KOpO6KM

12) 3anonHnTe CMa3koM MOAWMMHUKM 4Yepe3 3afHIon WU

nepeaHIo MacneHku (nos. 27 un 28).
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4.8.5. OrPAHUYEHUE 3ATS)KKN BUHTOB

B Tabnuue CcHM3y npuBeAeHbl NoOKasaTenu
orpaHuMyeHust 3aTHKKM 60nTOB,
PEKOMEH/IOBaHHbIX AN COOPKM MoTopa W €ero
yacrei:

Knacc 4.6 5.8 88 | 129
NPOYHOCTH
KpyTawmit MomeHT 3aTaxkn (Nm)
Auamerp pgonyck +10%
M6 1.9 3.2 5.1 8.7
M8 4.6 7.7 125 21
M10 9.1 15 25 41
M12 16 27 42 70
M16 40 65 100 175
M20 75 125 200 340
M24 130 220 350 590
BHuMmaHue:

- Knacc npo4yHOCTM 06bIYHO YKa3aH Ha rofloBKax
LLIECTUYIOSIbHbIX BUHTOB.

- Ecnv MapkuMpoBKa Ha BWHTax OTCYTCTBYET,
3HAUUT, KNacc NpoYHocTn 4.6.

- Krnacc npoYyHOCTN BHYTPEHHMX LUECTUYIOMbHbIX
BMHTOB (Tuna Allen) 12.9.

4.9. OBLME PEKOMEHOALMUM

- Jhobas noBpexaeHHas Aetanb (TpecHyBLas,
WM UCKaXXEHHas MexaHundeckn obpaboTaHHas
AeTanb, noBpexaeHHble pe3bbbl)  AOMKHA
3aMeHATbCS U HUKOTAa HE PEMOHTUPOBATLCS.

- Bo wmsbexaHune nospexaeHns obopynoBaHus,
BCE OMUCaHHble 34ecb paboTbl  AOMKHBI
BbINOMHATLCS KBaMULUMPOBaAHHbLIM
nepcoHanoM. B cnyyae BO3HWKLUMX BOMPOCOB
ceskmtecb ¢ WEG Maquinas.
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4.10. FPA®UK TEXOBCJTY)XXUBAHUA

WEg

Koney

b W MOYUCTUTE,
ecnm
HeobxoanMo

1 NoYncCTuTE,
ecnm HeobxoanmMo

ExxerogHo
E)xxenHeB ExxeHe Kaxxable 3 . Kaxxabie 3 ropa
CocraBHast 4acCTb (YacTUyHbIN o
HO AenbHO Mecsaua (nonHbI peMOHT)
PEMOHT)
o - CnuBaitte
- MpoBepavTe - Pazbepute aBuratens.
KOHAeHcaT - 3aHOBO 3aTAHUTE
- [Oswuratens B cbope YPOBHMU LLiyMa lpoBepbTe 3anacHble
(ecrn 6onThl
1 BUbpaumm aetanm
mMeercs)
- BusyanbHblii .
0cMOTD - YucroTta: nposepbTe
- O6MoTKa cTaTopa u ' KpernneHusi 1 KMHbs Na3oB;
N3mepeHne
poTopa n3MepbTe CONPOTUBNIEHNE
COMpOTUBNEHUS
n3onaumm
n3onsymm
- MouncTnTe NOALLMMHUKK.
o Eeepure
3aHOBO, B J'IO‘-IIﬁlbIl‘/'I B'.KJ'IE blu?
ViHTEPBa/bl n;y LUMMHMKA U 3gMeHI/ITe
- MNoawwnnHukm - Mposepsiire cMoTPM Ha ercFJl ecnm
A YPOBEHb LUyMa Tabnuuke no / .
. HeobxoanMO(BTYNOYHBIN
CMas3ke;
NOALUMMNHMK) NpoBepbTe
- KoHpTonb
SpaLmn [OPOXKY KauveHus (Ban) u
BMOP : nepeycraHoBuTe, ecnm
Heobxoanmo
- PacnipepenutesnbHble - Mouunctute
- MNouncTnTe BHYTPEHHIOK
Kkopobku n BHYTPEHHIOI0
30HY, 3aHOBO 3aTSHUTE
3azemnsiowme 30HY, 3aHOBO
60nThI
HaKOHEYHWUKM 3aTsHuTE 60NThI
- CoepviHeHwe:
cobntopalite - MNocne nepsoi
WHCTPYKLUMM NO Hegenu - MNpoBepbTe
TEX06CNYXXMUBAHWIO, paboTbl: LIeHTPOBKY 1 - MNpoBepbTe LEHTPOBKY U
coaepxalumecs B nposepbTe NAOTHOCTb NOTHOCTb 3aTSHKKM
pykoBOACTBE LIEHTPOBKY U 3aTSHKKU
npoussoauTens KpennexHue
coeanHeHust
- 3anuceblBail Te - Ecnn Bo3MOXHO, pas3bepute
- KoHTponupyiolwme
APUBOpbI 3HayeHus 1 npoBepbTe paboyee
N3MEpPEHNH COCTOsIHME
- MNpounwainTe .
POtmLL - MpouvwanTe ero, o
ero, no - MNpouwwaiite ero (cMm.
- OunbTp no
Heobxo pasgen 4.1.2.)
HeobxoanMocTH
AMMOCTH
- MpoBepsitite
Ha - MpoBepsinTe Ha
- Y4acToK KOHTaKTHbIX 3arpsisHeHHOCT 3arpsisHEHHOCTb

- KoHTakTHble KonbLa

MpoBepsifite
MOBEPXHOCTU U
30HY KOHTaKTa

MposepbTe U
3aMeHUTE nX,

- WeTkn (konbueBble :E:::V(') thﬁ 3 nx
MOTOPbI); M3HOLLEHO
- lLeTka 3a3emMneHus (npoBepbTe
ocu (ecnm umeetcs). oTMeTKY
M3HOCa Ha
puc. 4.5)
- TennoobMeHHNK - Mouunctute TpybKM
BO34yX\BO34yX TennoobMeHHnKa
Ta6b/mia 4.6.
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5. 3AMNACHbIE YHACTH
5.1. KAK 3AKA3ATb

Mpu 3aKase 3anacHblX YacTeil TUn aBuraTens u
CEPUMHLIN  HOMEpP [AOMKHbl 6biTb  WAEHTUYHBI
yKasaHHbIM Ha 3aBOACKOM Tabnuyke wnm Ha
Kopnyce.

5.2. XPAHEHEHME HA CKJ1AQE

PekomeHpyeTca XpaHuTb Ha cKnage
onpeaeneHHbI 3amac  pacxoAHblX MaTepuanos
UCMOMb3YEMbIX  MPW  HOPMasbHbIX  YCIOBUSX
aKCNNyaTaum HanpuMMmep Takue Kak:
- Habop noawmnHukos.
- Letkun (TN 1 KOMYECTBO B COOTBETCTBUM CO
cneundukaumen).
- Bonnok ana duneTpa (ecv umeercs).
3anacHble YacTu AOMKHbI XPaHWUTbCS B UWCTbIX,
CyXMX U XOpOLUO NMPOBETPUBAEMbIX MOMELLEHUSIX.
Ecnv BO3MOXHO — MpW NOCTOSIHHOWM TeMnepaType.
BTyNkM  MOAWMWMNHMKOB  CKOMBXEHWUS — TOXe
SBMSIOTCA  3aMacHbIMX  YacTsMW, OfHaKo Mo
npuyMHe UX BbICOKOW CTOMMOCTM COBETYEM
NpoaHanM3MpoBaTb peasibHyl0  HeobXoAMMOCTb
AepXXaTb 3TV YacTu Ha cknage.

66

WEg



TPEX®A3HbIE UHAYKLMNOHHbIE 3JIEKTPOABUIATE/IN

6. HENCNNPABHOCTU BO BPEMHSA
PABOTDI

BONMbWMHCTBO Henonagok BO Bpems paboThbl,
BANSIOLLMX Ha (byHKLUMOHMPOBaHWE
3MIEKTPUYECKUX ABUraTenei, MoxHo wu3bexaTtb
NPOoMUNAKTUHECKUM TEXOBCTYXXMBAHMEM.
naBHbIMK ¢akTopamm ABNSAOTCA
COOTBETCTBYIOLLAA BEHTUNAUMS, cCoAepXaHue B
uncToTe M TwaTenbHoe  TexobCnyxuBaHue.
Opyrum  obsizaTtenbHbiM  DaKTOpPOM  SIBSIETCA
He3aMeanMTeNbHOE pearMpoBaHne Ha ntoboe
OTK/IOHEHNE OT HOPMbI, Takoe Kak Bubpauuu,
CTYKW Bana, CHMXXEHWE CONPOTUBIIEHNS M30NSILUN,
AblM UM OFOHb, UCKPEHWE MU HEOBbIYHBIA U3HOC
KOHTAKTHOrO KO/bl@ WM LWETKW, BHe3arHble
N3MEHEHMs1 TeMMepaTypbl MNOALMMHMKA.

Ecnn BO3HMKAOT MOSIOMKM 3M1IEKTPUYECKOrO WK
MEXaHMYECKOr0 XapakTepa, BHayane Heobxoammo
OCTaHOBUTb asuraTenb n OCYLLeCTBUTb
nocneaoBaTeNbHY NPOBEPKY BCEX MEXaHWMYECKUX
N 3NEKTPUYECKMX YacTell YCTaHOBKM.

B cnyuyae obHapyXeHus OrHs ABUraTesb AO/MKEH
6blTb  OTCOEAMHEH OT NWUTaHWS, 4YTO OBbIYHO
NpOM3BOAUTCS OTKJIIOYEHMEM COOTBETCTBYHOLLIMX
BbIK/TIOUaTENEMN.

B cnyyae BO3ropaHuMss OrHa BHYTPU CaMOro
AsuraTensi, AO/MKHbI ObiTb MPUHSATBEI Mepbl MO ero
COEPXMBAHMIO W MOAABMEHMIO MPU  3aKPbITUK
BEHTUNISILMOHHBIX OTBEPCTUIA. [Nsi TyLIEHMSI OrHS
JO/MKHbl  MPUMEHSTLCS  YINIEKUCIOTHbIE UK
MOpOLUKOBblE  OrHeTywuTenn. Hukorga  He
NpuUMeHsIiTe BOAY.

6.1. HAMBOJIEE PACNPOCTPAHEHHDIE
HEMNONAAKWU MHAYKLMOHHbBIX
OBUrATENEN

[suratenn, npoussegeHHole WEG Maquinas,
06blYHO pa3paboTaHbl ana wmsonaumm knacca F
(155°C) n ans TeMnepaTypbl OKpYy>KatoLen cpeabl
no 400C (kak yka3aHO Ha 3aBOACKOM Tabnuuke
asuratens). bonbWKMHCTBO Henonagok 06MOTKM
NpouCXoauT, Koraa npeaensl TemnepaTyphbl, U3-3a
neperpysku Mo TOKy,  MPEBbIWEHbI MO BCeN
obMOTKE, MM TONMbKO Ha Kakux-nnbo eé
yyacTkax. Takue Henonagku ornpeaensiTcs no
NMOTEMHEHUIO WM OBYrNMBAHWIO  M30N5LMK
nposoga.

6.1.1. 3SAMbIKAHME BUTKOB OBMOTKMU

KopoTkoe  3aMblkaHne  Mexagy  0bMOTKamu
ABNSETCA CNeacTBMEM  ABYX CoBMaaaroLLmnx
AedeKToB M30M5UMN UNn pesyfibTaTtoM AedeKToB,
BO3HMKAIOLMX OAHOBPEMEHHO Ha ABYX CMEXHbIX
nposogax. B HekoTopbix cnyyasx — amcbanaHc
TpexdasHoro ToKa MOXeT OblTb HaCTO/IbKO
HE3HAUMTENbHbLIM,  YTO 3alUUTHOE YCTPOWCTBO
asuraTenst He cpabaTbiBaeT. KopoTkoe
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3aMblkaHMe Mexay BuTkaMu W dasbl  Ha
3a3eM/ieHMe  UM3-3a  HapylWweHWn  U30M[umum
NPONCXOAUT peaKo, a ecv U MPOUCXOAUT, TO

06bI4HO Ha HayaslbHbIX 3Tanax pa60TbI.

6.1.2. HENOJIAAKN OBMOTKMH

a) Cropena ogHa ¢pa3a 06MOTKHM

[aHHaa Henonagka npoucxoamuT Toraa, Korga
Asuratenb paboTaeT npu coeanHeHUN
TPeyrosibHMKOM, W TOK He MpoXoAuMT B OAMH
CWMOBOM NWTaOWMA  NpoBoa. B ocTaBLelics
obMOTKe TOK BO3pacTaeT oT 2 Ao 2,5 pas, npwu
OOHOBPEMEHHOM  rajeHun  ckopoctu.  [pwm
OCTaHOBKe ABuraTtens Tok Bo3pactaeT oT 3,5 o 4
pa3 OT CBOEro HOMMWHANbHOIMO 3HayeHus. B
60nblUMHCTBE Crlyyaes aTa Henonagka
NpoOUCXOAUT U3-3a OTCYTCTBMS 3alUMTHOrO perne,
WAM NOTOMY YTO 3Ha4yeHus 3Toro pene 6binn
YCTaHOB/EHbI BbICOKO.

Bb) CTOPEJIN ABE ®A3bl OBMOTKU

STa Henonajaka NPoOUCXOAWUT TOrAa, Koraa TOK He
nojaeTtca B OAMH CWIOBOW Kabenb M 06MoTKa
ABuratensi coegmMHeHa 3Be3gon. OpgHa w3 a3
0bMOTKM ocTaéTtca 6e3 Toka, B TO BpeMsl Kak
ApYyrvMe MorfoWatoT HanpskeHne W MpoBOAST
Ype3MepHbIit TOK. CKonbXeHue noyTu
yABauBaeTcs.

B) CTOPEJIN TPU ®A3bl OBMOTKHA
Bo3Mo)XHasa npuyumHa 1:

[euratenb 3awuileH ToNbKo NpeaoxXpaHUTeNsMu.
MpUuYMHON  Henonagku SBNSETCA  Meperpyska
asuratens. Kak cneacrsue, nporpeccupytoulee
obyrnMBaHne npoBOAOB W M30MSIUMM  BbI3OBET
KOPOTKOE 3aMblkaHWe MexXay BWUTKaMW WU
KOpPOTKOE 3aMblkaHue Ha CTaHuHy. [lpocToe
pelleHWe pdaHHoW npobnembl -  yCTAHOBKA
3alMTHOrO pene nepea ABuraTesnem.

Bo3MoxHaa npuuuHa 2:

[Buvratenb HenpaBuibHO CoeaMHeH. Hanpumep,
ABUratenb C OBMOTKOW MpeAaHasHayYeHHOW ans
220/380 \" coeauHeH nocpeacTBOM
nepexknoyaTens 3se3ga-TpeyronbHuk Ha 380 V.
Mpoxoaswmin Tok 6yaeT TakMM BbICOKWMM, 4TO
0obMOTKa MOXET CropeTb 4epe3 HeCKOSbKO
CeKyHZl, ecnu npefoxpaHuTenu WAN 3alMTHOe
pene, KOTOPOE YCTaHOB/IEHO HEMpPaBW/IbHO, He
cpearvpyroT MrHOBEHHO.




TPEX®A3HbIE UHAYKLMNOHHbIE 3JIEKTPOABUIATE/IN

Bo3amo)xHas npuumnHa 3:
MepeknioyaTtens  3Be3Aa-TPEYrofibHUK He

nepeksyaeTcs, W ABuraTenb MpoAo/HKaeT
Kakoe-TO BpeMsl paboTaTb COEAMHEHHbIN 3BE3A0M
B YC/OBUSX Meperpysku. Tak Kak [AOCTUraeTcs
TonbkO 1/3 KpyTslLero MOMeHTa, ABwratesnb He
CMOXET [OCTMYb HOMMWHANbHOM ckopocTu. B
pe3ynbTaTe yBeNMYEHNEe CKOMBbXEHUS NMPUBOANT K
AKTUBHBbIM (OMWUYECKMM) NOTEPSAM, BO3HWUKAIOLLMM
npu TennoBoM JelctBuM Toka  (3cbdekTe
[xoyns). Tak kak TOK CTaTopa, CornacyoLmincs ¢
HarpyskoW, He MOXET NPEBLICUTb HOMUHAMILHOrO

3HAUEHUs AN COEAMHEHWUSI  TPEYroslbHUKOM,
3alMTHOE pefne He cpabaTtbiBaeT. Bcneacrteume
BO3POCLUMX MOTepb OBMOTKM W  ABWraTens,

[BUraTenb NneperpeBaeTcs U 06MoTKa Cropaer.

Bo3Mo)kHasi npuumnHa 4:
Henonaaky no 3Tol NpUUMHE NPOUCXOANAT M3-3a

TENNoBbIX NEPErpy3oK, N0 MpUYMHE Ype3MepHOro
KO/IMYECTBa 3arnycKoB NMpW MPepPbLIBUCTON paboTe,
WM C/TMLIKOM AJIMHHOMO LMKJIA 3anycka.
HopManbHOe (yHKUMOHMpPOBaHWE [ABUraTenewn,
paboTaloWmMx B  AAHHbIX  YCIOBMSIX, MOXHO
obecneunTb Wb TOrAa, KOrAa Y4YMTbIBAKOTCS
cnepytowme nokasatenu:

@) KOJIMYECTBO 3aryCcKoB B Yac

6) 3anyck noa Harpyskoi unun 6e3 Hee

B) MEXaHWYeCKMI TOPMO3 U/TM MHBEPCUS TOKa

) YCKOpEHWe Harpysku, NOACOEANHEHHON K Bany
asuraTenst

L) KPYTSILLMIA MOMEHT Harpysku OTHOCUTENBHO
CKOPOCTV BO BPEMSI YCKOPEHWUSI U TOPMOXEHMSI

MpoaomkuTenbHoe ycunve, BblAepXXaHHOe
poOTOPOM,  HaxodswMMcsd B MaKCUMMaslbHOM
pexuMe, BO BpeMsi MpepbIBUCTOrO  3arnycka
Bbi3bIBAET noTepun, KOTOpblE NpuBOAAT K
neperpeBaHuio. Mpwn onpeaenéHHblX
obcToaTeNnbCTBax,  BO3MOXHO  MOBpexaeHue

06MOTKM CTaTopa npu OCTaHOBJ/IEHHOM ABUraTtene
B pe3ynbTaTe HarpeBaHUa ABUraTenA.

6.1.3. HEMOJIAQKW POTOPA (KJIETYATbI
MOTOP)

Ecnv paBuratens, paboTalolmMii Nnoa Harpyskowu,
NPOU3BOAUT LUYMbl PasfIMYHOW MHTEHCMBHOCTM WU
Npy BO3pacTaHUM Harpy3Ky YacToTa CHUXKAETCs, B
GONMbIUMHCTBE  CNyYaeB  MPUUMHOWA  ABNSIETCS
HEeCMMMeTpUYHas 06MoTKa poTopa.

B aBuratensx c 6enMuben KIETKOM MpUYMHON
no4yTy Bceraa 6yaeT nosoMka B 0HOM unu 6onee
CTEPXXHAX pOTOPA; O[IHOBPEMEHHO MOryT 6bITb

OTMeYeHbI nepuoanyHble konebaHus TOKa
cTtaTopa. Kak npaBuno, 3Ta MOMOMKa BO3HUKAET
TOJIbKO B NpeccoBaHHbIX nnn NNTbIX
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anlOMUHUEBBLIX  Koprycax. Henonagkn  u3-3a
MeCTHOro HarpeBa, B OQHOM MNKN ApPYroM CTepXXHe
B CepAeYHMKe poTopa onpeaensieTcs no ronybomy
LIBETY Ha y4yacTKax, NOABEPriUMXCS BO3AEWUCTBUIO.
Ecnn vMeloTcs Henonagkn B pasHbIX CMEXHbIX
CTEPXHSIX, MOryT BO3HWKHYTb Bubpaumm w
cofporaHue. Ecnm  ceppgevHuk  poTopa
CTaHOBUTCS ronyboro mnm ¢rMoneToBoro LBeTa,
3TO O3HauYaeT neperpysky.

OTO MOXeT MpoUCXOAUTb  M3-3a  CJ/IULLIKOM
BbICOKOrO CKOJIBXXEHMWS], KOrAa C/IMLLIKOM MHOrMo
3aMyCcKoB MM C/MLLKOM JOArMe LMKIbl 3anycka.
DTN Henonaaku TakXke MOryT NpoucxoauTb M3-3a
HEeAO0CTaTOYHOrO HaNpPsHKEHNS NUTAHKS.

6.1.4. CbON B PABOTE TOKOCbEMHbIX
KOJIEL| POTATOPA

Mpn o6pbiBe oAHOM a3kl 0B6MOTKM poTOpa
OTMEYAETC CWUMbHBIN LIYM, KOTOPbI U3MEHSIETCS
COOTBETCTBEHHO CKOJILXXEHUIO W, B [AOMOJSIHEHUE,
6onee cunbHLIMM NepuoanyeckuMKU KonebaHmsMm
TOKa cTaTopa.

BO3MOXHO, HO AOCTATOMHO PeaKko, YTO paspbiB
Mor 6bl MPOM3OMTM B COEOAWMHEHUWM MexXay
0BMOTKOM W  KOHTaKTHbIM  KofbUOM. OpaHako
pekoMeHAyeTCq BHayane npoBepuUTb, UMEETCs v
pa3pblB B COEAMHEHUM MYCKOBOrO peocTata Wiau
[axke B caMoW AeTanu.

6.1.5. KOPOTKOE 3AMbIKAHUE MEXAY
BUTKAMU HA TOKOCbEMHbIX KOJIbLIAX

Takass Hemonagka MpOUCXOAUT  TONMbKO B
UCKNIOYUTENBHBIX Clydasix. B 3aBucuMmoctn oOT
BEMNYMHbI KOPOTKOTO 3aMblKaHWsA MNYCK MOXET
6bITb PE3KMM, AaXe eC/IN PeocTaT HaxoauTCa Ha
METYMKE ANI YEPHOBOrO X0Aa CBOErO WMCXOAHOro
NoNoXeHusl. B 3TOM criyyae TsXKenble MyCcKOBbIE
TOKM He MepeaaloTcs 4epe3 Kombla, M, TakuMm
06pa3oM, Ha HWUX He BUHbI Criedbl FTOpeHUs.

6.1.6. HENOJIAAKUM NOALUMNMHUKOB

Henonagku noaluMnHuka aBRsitoTCs  Hambonee
YacTo MpPWUYMHOM  ASIMTENBHOIO BbIXOAQ W3
CTpos.

Hanbonee 4actbiMM MNpUYMHAMM 3TOM MOSIOMKM
ABNSAOTCA Ype3MepHas BMbpaums, HemnpaBwibHas
paboTa, noxas LIEHTPOBKA,
HecbanaHCMpPOBaHHbLIE COEAMHEHUS, YPEe3MEpHble
paananbHble VI/I/U'IVI OCEBbIE HaArpy3Kku.

MpoBepbTe NYHKT 4.2 N0 TEX0bCNy>XMBaHMIO
NoALLNMHMKA.
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6.1.7. PA3JIOM BAJIA

XoTS TpaguMUMOHHO MOALWMWMHUKA  CYUTALOTCS
Hanbonee cnaboli aeTanbto, a Basnbl pa3paboTaHbl
C 60MblUMM 3aMacoM MPOYHOCTM, BO3MOXHO, YTO
Bafl MOXET MNofoMaTbCa MpU  YCTanocty ot
HanpsbkeHWUs Npu u3rmbe  u3-3a 4Ype3MEPHOro
HaTSDKEHUSI peMHel. B 6O/MbLUIMHCTBE CJlyYaeB
TPElMHa NpOXOAWUT Cpasy e 3a NpUBOAHLIM
KOHLIOM MOZLLNMHMKA.

B pesynbTaTe MeHsIOWErocs HarpskeHus npu
n3rnbe, BbI3BAHHOTO  BpaALLAOWMMCS  BasioM,
pa3pblB NMPOHUKAET BHYTPb OT BHELIHEW CTOPOHbI
Bafa [0 TOYKM paspbiBa, FAe COMpOTMBNEHMUS
OCTaBLUErocs MonepeyHoro cedyeHust Bana 6yaer
yxe HEAO0CTaTOUHbIM. He npoBoauTe
[OMOJSTHATENBHOrO CBEPNIEHUS Ha Bany (OTBEPCTUS
AN KPEneXHbIX BUHTOB) B 3TOW TOYKE, TaK Kak
Takue [e1CTBMSI MOTYT NMPUBECTU K KOHLIEHTPALIMK
HanpskeHus. MpUYMHON MONOMKM Bana, NoMMUMO
HeNpaBW/IbHOrO MCMOJSIb30BaHUs, YacTo SBMISIETCS
3aMeHa TO/MIbKO OAHOrO WNAM  [BYX PEMHeN
CUCTEMbI PEMEHHOrO NMpuBoAa. HanpskeHne Bana
MOryT BbI3BaTb Jlto6ble WUCMONb30BaHHbIE, W,
cnenoBaTenbHo, pacTsHyTble  PEMHM Ha
NMpUBOAHOM CUCTEME, OCOBEHHO Te, KOTOpblE
pacronoXeHbl 6avdxe K ABUraTento, B TO BpeMsi
KaK HOBblE U HEe PacTsiHYTble PEMHW PACMONOXEHbI
Ha TOM >X€ CaMOM MpUBOAE, HO Ha PaccTOsiHUK OT
NOALIMMHMKA.

6.1.8. NOBPEXXAEHUA, BO3HUKAIOLLME
n3-3A HENPABWUJ1IbHO YCTAHOBJIEHbIX
OETAJIEN TPAHCMUCCUMN MU

HETOYHOIO BbIPABHUBAHNSAA MOTOPA

MoBpexaeHne nNOAWMWMHUKA M MONIOMKA BasioB
yacTo nponcxoant B pesynbTaTte
HECOOTBETCTBYIOLLErO  MOACOEAMHEHUS  LUKWBA,
MydhT Mnu WecTepeH Ha Bany.

™M petann  «BblOTCS»  MpU  BpaLUEHUW.
Henonagka MoxeT OblTb  pacnosHaHa Mo
LapanuvHaM, KOTopble MOSIBASKTCS Ha Bany wm
BO3MOXKHO YeLlyeobpasHbIM LUeSyLIEeHNEM KOHLA
Bana. LLUINOHOYHblE KaHaBKM C KpasiMu, M3BUTLIMM
cnabo 3akpenneHHbIMKU LUNOHKaMK, TakXke MoryT
6bITb NPUYKMHOI NOMIOMKM Bana.

Mnoxo CUEHTpUpPOBaHHble My(dTbl  SBASIOTCA
MPUYMHON CTYKOB W pajuMarnbHOA U OCEBOW
BMOpauUMM Ha Bany M MOALMIHUKAX. 3@ KOPOTKoe
BPEMSI 3TU OTpUUATENbHbLIE SIBNEHWSI NMPUBOAST K
U3HOCY NOALMMHMKOB M paclMpeHunto
noAlnnHMKa Ha CTOpoHe npueoga. B apyrux
Cryyasx Ban ABuraTenst MoXeT ClIoMaThCsl.
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6.2. HEMOJZIAAKU BO BPEMA PABOTbHI

WEg

NMPUMEMAHME: Cneayouwias Tabnvua COAEPXMT MNepeyeHb HEMoNnagok BO BpeMsi paboTbl aBuraTens,
BEPOSATHYIO MPUUYMHY HEMOMaAKM M Mepbl MO ee yCTpaHeHuio. Mpu BO3HMKILMX AanbHENLIMX BOMpPOCaX,
ceshxmTecb ¢ WEG Maquinas.

HENOJIAAKA

BO3MOXXHASA MPUYUHA (bl)

MEPA (bl) YCTPAHEHUA

- BuraTensb He 3anyckaetcs,
HW CO cLEenfieHneM, Hu 6e3
cuennexus

- HEMCMNpaBHbI HE MeHee YeM ABa NuTatoLmX
npoBoAa, OTCYTCTBYET nojava
HanpsiHXeHust

- 3abnoknpoBaH poTop

- Henonagkm wetok

- MNoBpexaeH noawnnHnK

-MpoBepbTe WWT yNpaBneHus, pybunbHuK, nnaskue
npeaoxpaHuTenn, CMoBble NUTatoLme Kkabenw, Knemmbl u
YCTaHOBKY LLETOK.

- LLleTkn MoryT 6bITb U3HOLLEHBI U YCTAHOBIEHDI
HenpaBWbHO.

- 3aMeHuTEe NOoAWNMHUK

- iBuraTens 3anyckaeTcs
noJ Harpy3Kkoi O4YeHb
MEONEHHO M He AOCTUraeT
HOMMWHAJBHOW CKOPOCTY.

- BuraTens 3anyckaeTcs 6e3
Harpysku, Ho
OCTaHaB/MBAETCs Nnog
HarpysKkou

- C'VILLKOM BbICOKasi Harpyska Bo BpeMsi
3anycka

- CIVLUKOM HM3KOE HaMnpsKeHWe NuTaHms

- C/IVILLKOM BBICOKOE HampsKeHWe nonagaer
Ha NUTalWMin NpoBoA,

- CTEPXXHM pOTOpa NOBPEXAEHbI U
0TCOEAMHEHDI

- Mocne 3anycka ocTancs 0TCOEAMHEHHbBIM
OAVH MUTAIOLWMIA NMPOBOA

- Bo BpeMs 3anycka He noaasaiTe Harpysky Ha MexaHu3m

- 3MepbTe HanpsXeHne NUTaHus, YCTaHOBUTE NpaBuiibHOE
3HayeHue

- MpoBepbTe NonepeyHoe cevyeHne NUTarLWMX NPOBOAOB

- MpoBepbTe 1 3aMeHuTe 06MOTKY poTopa (6ennubs
KfeTka), MpoBepbTE CXeMy Lienu KOPOTKOro 3aMblKaHus
(KOHTaKTHOE KOsbLO)

- MNposepbTe nuTaowme nposoaa

- TOK Ha cTaTope U3MeHsieTCs
C ABOWHOMN YacToToM
CKOJIb)XEHUSA; BO BpeMs
3arnycka MOXHO YC/bIWATh
ryneHve

- O6MOTKa poTopa HapylueHa
- HencnpaBHOCTb LWETOK

- NpoBepbTe 1 OTPEMOHTUPYITE OBMOTKY pOTOpa U CXEMY
Lienu KOpoTKOro 3aMblKaHusl.
- OYUCTUTb, NPABUSILHO YCTAHOBUTbL MM 3aMEHWUTb LLETKU

- C/IMLIKOM BbICOKWI TOK
X0M0CTOro xoaa

- C/IMWKOM BbICOKMI TOK UCTOYHMKA
nnuTaHuA

- 3MepbTe HanpshkeHMe NUTaHUS U YCTAHOBUTE €ro Ha
HeobxoanMoe 3HayeHne

- BbicTpoe nepeHarpeBaHune
cTaTopa, ryaeHue Bo Bpemsi
paboTbl

- HencnpasHbl NpoBoaa 06MOTKM CTaTopa,
CoeAVHEHHbIE NapannensHo unm B dase

- Vi3amepbTe conpoTuBieHne o BceM $azaM 06MOTKM.
3aMeHuTE cepaeqHMK cTatopa C 06MOTKOM

- ObmoTKa cTaTopa Mectamm
HarpeBaetcs

- KopoTkoe 3aMbikaHne mMexay BUTKaMm

- HapyweHve npoBooB, coeanMHEHHbIX
napannensHo uin B dase 06MoTkM
craropa.

- Mnoxoe coeanHeHne

- 3aHOBO MepeMoTanTe ABuraTesb
- WcnpaebTe coeanHeHust

- PoTop Mectamn HarpesaeTtcs

- HapyweHnne B 06MoTke poTopa

- OTpeMoHTUpYiiTE 06MOTKY pOTOpa, UK 3aMeHuTe eé

- Heo6bluHbIV WwyM npu
NOACOeANHEHUW ABUraTENs
K Harpyske

- MexaHuyeckne Henonaaku
- JneKTpuyeckue Hemnonaaku

- O6bIYHO LIYM YMEHbLIAETCS NpY NMAAEHUN CKOPOCTH;
CMOTpY Takxe «LyMHasi paboTa npu oTCyTCTBUM
cueneHns»

- LLlyM McyesHeT Npu BKIIOYEHUM ABUraTens. CBSHKUTECH C
Npou3BOANUTENEM.

- LLlymM BO3HMKaET npu
COEAMHEHUN 1 UCHE3AET,
KOr[a HET coeAnHeHNs!

- HemcnpaBHOCTb cocTasnsaiowmx nNpueoaa,
WK Ha MexaHu3me — notpebutene

- HencnpaBHOCTb peaykTopa

- Henonapka coeamHeHus

- OyHOaAMEHT NporHyscs

- Mnoxas c6anaHCMpOBaAHHOCTb YacTel um
MexaHu3ma — notpebuTens

- CNVLLKOM BbICOKOE HanpsbKeHve NUTaHus

- HanpasneHve BpalleHUs HeBEPHOE

- NpoBepbTe Nepeaayy aHeprum, CoeaMHEHNE U LIEHTPOBKY

- CUEHTpUWpYWATE NpYBOA, NPOBEPLTE MOMOXEHME
(coeanHeHune) peaykTopa

- CuUeHTpuWpYWTe ABUraTesb U MEXaHU3M-NoTpebuTenb

- OTpeMoHTUpYITE yHAAMEHT

- MpoBepbTe HanpshkeHne NUTaHUs U TOK XONOCTOro XoAa

- MomMeHsiTe coeanHeHns AByx (a3 Ha NPOTUBOMONOXHbIE

- 3aHOBO cbanaHcupyiTe yCTaHOBKY
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HENOJIAAKA

BO3MOXXHASA MPUYUHA (bl)

MEPA (bl) YCTPAHEHUA

- lNepeHarpeBaHne 06MOTKM
cTaTopa npwu Harpyske

Mnoxoe oxnaxxaeHue 13-3a 3aCOPeHHbIX
BO3AYLLUHbIX TPYHOK

CnMLWKOM BbICOKasi Harpy3ka

YpeaMepHoe KOMYECTBO 3aryCKoB, UM
C/IMLLKOM BbICOKAsi MHEPLUS

CruLLIKOM BbICOKOE HanpsiXeHue un,
cnepoBaTenbHO, TakxKe CINWKOM 6onblive
noTepu B Ctanun

CRMLWIKOM HW3KOE HamnpshKeHWE U,
CNenoBaTenibHO, C/IMLLKOM BbICOKMI TOK
Pa3pbIB B 04HOM NWTAIOLWEM NPOBOAE WU
ofHOM chasze 06MOTKM

PoTop conpukacaeTcs co cTaTopoM
Pabouuit pexxuM He COOTBETCTBYET
[aHHbIM Ha 3aBOACKOW Tabnuuke
HecbanaHcupoBaHHas 3nekTpuyeckas
Harpy3ka (neperopeBLmniA NIaBKUiA
npefoxpaHnTenb, HenpaBuibHOe
yrnpaBeHue)

3acopeHne 06MOTOK
PaboTa cucTeMbl OXaxaeHus 3aTpyaHeHa
3acopeHHbIf hUnbTp

HanpaBneHue BpalleHuUs He COBMECTUMO
C MPUMEHSIEMbIM BEHTUJINTOPOM

MpouncTuTb BO3AYLLHbIE TPYOKM CUCTEMBI OXJIAXKAEHMS
M3MepbTe HanpshkeHne cTaTopa, YMeHbLIMTE Harpysky,
MCronb3yiTe 6onee MOLWHbIA ABUraTeNb

CokpaTuTe KOnM4ecTBO 3arnyCckoB

He npeBblWwaiTe HOMMHaNLHOE HanpskeHWe bonee Yem
Ha 110%, ecnu ToNbKo cneundukaumm Ha 3aBoaCKon
Tabnunuke He SBNSOTCA APYrMMU

lMpoBepbTe noaayy HamnpskeHUs U NageHue HanpskeHus
lMpoBepbTe TOK Ha Bcex (asax U BHeCUTE UCNpaBieHNs!

lMpoBepbTe BO3AYLUHbINM 3a30p, pabouve ycnosusi,
NOALIMMHUKM, BUbpaumum

MoanepxuBaiiTe paboumnii pexxmm B COOTBETCTBUM C
3aBOACKOM TabnMUKOM, UM COKpaTUTE HarpysKy
MpoBepbTe, UMEKTCS I HecbanaHCMPOBaHHbIE
HanpsbkeHusi, 1 paboTatoT nun ase dasbl

MounctuTe MaTepuan bunbTpa

MpoBepbTe COOTBETCTBME BEHTUNATOPA M HarnpasneHne
BpalLeHns asuratens

- WymHas pabota npu
OTCYTCTBUM COEANHEHMS

Hec6anaHcvpoBaHHOCTb

Pa3pbiB oaHol hasbl 06MOTKM CTaTopa
3acopeHue BO34yLLHOMO 3a3opa
HaTsbkeHne 60nToB ocnabneHo

Hec6anaHcMpoBaHHOCTb poTopa
YBEIMUMBAETCA MOCNe CBOPKM KOMMOHEHTOB
npueoga

Hec6anaHcupoBaHHbIi poTop
Pe30oHaHc dyHaaMeHTa

CTaHuHa asuratens aebopMuMpoBaHa
HaknoH Bana

HepaBHOMEPHbIN BO3AYLUHbINM 33a30p

LllymHas paboTa 6yaeT npoaomkaTthes BO BpeMs Bbibera potopa
nocne BbIK/IOUEHNS HANPsHKEHUsT - 3aHOBO cHanaHcupyiite
ABuratenb

MpoBepbTe TOK Ha BX0oAe BCEX MUTAIOLMX NPOBOAOB
Ypanute rpsisb U NPOYUCTUTE BO3AYLUHbIN 3a30p
3aTaHuTE U 3abnokupyiTe 6oNTbl

MpoBepbTe 6anaHCMpPoOBKY

BblpoBHsiliTe hyHAAMEHT

MpoBepbTe LEHTPOBKY

Ban MoXeT 6bITb HAaK/IOHHBIM, NPOBEpbTE 6anaHCMPOBKY U
9KCLIEHTpUCUTET poTopa

MpoBepbTe, He HaK/MOHEH NN Ban W He NOBPEXAEHbI v
MOALUMMHUKY

- [BWraTtesnb C KOHTaKTHbIMK
KonbLamm paboTaet Ha
HM3KOMN CKOPOCTU MpK
OTKJTIOYEHHOM BHELLHEM
COMPOTMBAEHUN

MpoBoaa CXxeMbl YNpaBieHNs C/IMILKOM TOHKME
Pa30MKHYTbIN KOHTYp B CXeMax poTopa

3acopeHue Mexay LWETKOW W KOHTaKTHbIM
KOJbLIOM

LLleTkn 3aXuMaloTcs Ha LWETKOAEepXaTeNsX
HecooTseTcTBylOLLIEE AABIEHNE HA LWETKaX

LLlepoxoBaTble MOBEPXHOCTU HA KOHTAKTHbIX
KO/bUax

SKCLEHTPUKOBbIE KObLIA
Bblcokasi M/I0THOCTb TOKa Ha LUeTKax
LLleTku yCTaHOBNEHbI HEMPaBU/IbHO

YCTaHOBUTE Ha CXeMy ynpaBieHVsi NpoBoga 60MbLUEro ceyeHust
MepemecTuTe ynpasneHue 6amxe K gBuratesnio

MpoBepbTe CXeMy C MOMOLLbIO MarHeTo (MHAYKTOpa), Unn
ApYrvMm crocobamu, U NpousBeanTe HeobXoauMble
MCnpaBreHus

TMOYMCTLTE Y3€/ KOHTaKTHbIX KOJeL 1 U30M15LmMm
Moab6epuTe WETKM HEOBXOAMMOrO pasMepa

MpoBepbTe AaBNeHNe Ha KXKAOW WETKE U OTPEryNMpyITe ero
COOTBETCTBYIOLWMM 06pa3oM

MouncTuTb, NpoTpUTE LWNMGOBALHON LKYPKOIi M OTMONMpYIiTE

06pa60Ta|71Te Ha TOKapHOM CTaHKe U/ C NOMOLLbKO NepeHOCHOro
WHCTPYMEHTa 6e3 CHATUSA C MaLLWHbI

YMeHbLUWTE Harpy3Ky Wau 3aMeHuTe LLETKK
MpaBu/IbHO NepeycTaHoBUTE LWETKN

- WckpeHune WéTok

M110X0 yCTaHOBNEHHbIE WETKW NpuU
HEeAOCTaTO4YHOM AaBlieHUU

Meperpyska
Mnoxoe COCTOsIHWE KOHTaKTHbIX KoseL,
OBasbHble KOHTaKTHble KOMbLa

MoBblweHHas BuGpaums. Konbua ¢
LLIEpOX0OBaTbIMK MOBEPXHOCTAMU U
LapanuHammn

Hu3kas Harpyska no npuyvHe nospexaeHust
KOHTaKTHbIX Konewy

MpoBepbTe YCTaHOBKY WETOK, OTPErY/IMPYITE ANs CO34aHuUs
Heob6X0IMMOro AaBneHus

YMeHbLUWTE HarpysKky WM yCTaHOBUTE ABUraTesb 60MbLuelt
NpOU3BOANUTENBHOCTM

MouncTuTe KoMbLa U NepeycTaHoBUTE LLETKU

OTRoNMpYITE KOHTaKTHbIE KOMbL@ 1 06paboTaiiTe Ux Ha
TOKapHOM CTaHKe

CbanaHcupyiite ABUraTenb, NPoBeEpbTE, ABUralOTCA SN LUETKM
cBO60AHO B AepxaTene

MpoBepbTe, OTKyAa MPOUCXOAUT BUBpaLMS, U UCTIpaBbTe 3TO

OTperynupyiTe WETKN COOTBETCTBEHHO K TPE6OBaHMIO
[EVCTBUTENbHON Harpy3ku 1 06paboTaiTe KOHTAKTHbIE KOMbLa

Tabnmya 6.2.
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6.3. HELCNPABHOCTU NOALUMNMHUKA U NOJIOMKW BO BPEMSA PABOTDI

MPUMEYAHME: B cnegytowein Tabnuue npuBeaeHbl HEUCNPABHOCTU MOALLMMHUKA W MOJIOMKU BO BpeMs
paboTbl ABUraTens, BO3MOXHbIE MPUYMHBLI 3TUX HEUCMPABHOCTEN U MePbl MO YCTPaHEHWUO. B KOHKPETHbIX
cny4asix, 4tTobbl onpeaennTb NPUYMHY MOIOMKK, CBSXKUTECH C MPOM3BOAMTENEM MOALWMMTHUKA.

HENOJIAAKA HEUCNPABHOCTb

BO3MOXHASA MPUYUHA (bl)

MEPA (bl) YCTPAHEHNA

- [BuraTtesnb «xpanuT» BO BpeMs
paboTbl

MoBpexaeHHble NoAWNMHUKN

3aMeHUTb NOALUMIHUK

- MoALWMMHWUK WYMUT, TYCK/ble
nsiTHa, 60opo3aku B 6eroBbix
AOPOXKaX LUAPUKOMNOALUMMNHMKA

MoAWMNHMK YCTaHOBMEH HAK/TOHHO
(koco)

CUeHTpUPYITE NOALINUMHUK U
06paboTaiTe rHe3no NoAWwMnHUKa

- Bbicokuit ypoBeHb LuyMa
NOALLMMHMKA M CIIMLLIKOM CU/bHOE
nepeHarpeBaHue NoAaLUMnHuKa

Koppo3usa kopnyca, CTpy»xKa B
cMa3ke, beroBble JOPOXKM
HencnpasHbl N3-3a
HECOOTBETCTBYIOLLIEN CMa3KK, UNn
HECOOTBETCTBYHOLIEro 3a3opa

MoyncTnTbL M 3aMEeHNTbL CMa3ky B
COOTBETCTBMM CO CI'IeLl,VICbVIKaLLVIﬂMVI.
3aMeHuTe NOALLMMHUK

- MNeperpeBaHune noAlwmMnHMKa

MN36bIToYHasa cMaska

Ype3smepHoe ocesoe unu
pagmanbHoe HarnpshKeHue Ha peMHe
M3rnb Bana

HepocraTtouHas cMaska
BnoknpoBaHwue wapos 13-3a
3aTBEpAEBaHUS CMA3KK
MocTopoHHUe BellecTBa B CMaske

- YMEHbLWMUTb HaTSXKEHNE PEMHEN

CHUMUTE CNyCKHOE OTBEPCTUE U
3anycTuTe ABuraTtesb Ao Tex nop,
noka He 6yAeT BbITONKHYTa U3NULLHAS
cMaska

BbinpsimuTe Ban 1 npoBepbTe
6anaHcMpoBKy poTopa

[JobaBbTe cMa3Ky B NOAWMMHMK
3aMeHuTe NOAWMNHUK

MpomoliTe Kopnyc 1 CMasky; CMaxbTe
3aHOBO

- TeMHble NsTHa Ha OAHOW CTOpPOHE
6eroBbIx JOPOXEK Mpu
nocneaytouiem obpasoBaHuu
60po3a0K

YpesMepHOe 0CeBOE HaTSXKEHNE

MpoBepbTe COCTOsHUE MeXAY MyhTOV
¥ NpUBOAOM

- TeMHble NIMHMKN Ha BeroBbIX
A0POXKaX U O4YeEHb 6nm13ko
pacrosoXeHHbIe MonepeYHble
60po3akm

TOK Ha noAaLmnHuKe

MoYNCTUTL U 3aMEHNUTbL M30MALIMIO
noALMNHMKA. YCTaHOBUTE U30NSLMIO,
€Cnn U30n5UMa OTCYTCTBOBana
OTBETBUTE TOK, UTOObLI M36EXaTb ero
NPOXOXAEHNS Yepe3 NOALWMMHUK

Tabmya 6.3.

BAXXHO:

[BuraTtenu, nepeyncrieHHble B pyKOBOACTBE, NOCTOSIHHO COBEPLLEHCTBYIOTCS. [103TOMY,
npuBeaeHHas 3A4ecb MHOPMaLWs MOXET U3MEHSTLCS 6€3 NpeaBapUTENbHOTO YBEAOMIIEHHUS.
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7. TAPAHTUMAHBIE YCNTOBMA HA TEXHUYECKUE U3OENNA

JaHHble u3genus, npu paboTe npu YyCnoBusx,
npeaycMotpeHHolx  WEG B MHCTpyKumn no
3KCMyaTaumm  Ans  nogobHon  npoaykuuu,
rapaHTMpoBaHbl OT Henonagok B pabote w
MaTepuanax B TedeHue aseHaauatu (12) mecsues
C [aTbl 3anycka unu BocemMHaauatu (18) mecsaues
C MOMEHTa OTrpy3KM 3aBOAOM-NPOU3BOAUTENEM,
YTO paHblLie NPON3ONAET.

OpHako, AaHHble rapaHTUM He PacrpOCTPaHSIOTCS
Ha NpoAYKUMIO, KoTOpast HenpaBuIIbHO
NCMonb3oBanacb, HenpaBW/bHO MpUMEHsIach,
noasepranacb HeO6peXHOMYy OTHOWEHND (YTO
BK/IOYAET 3KCMyaTaumio 6e3  orpaHuyeHun,
HEeCOOTBETCTBYIOLLEE TexobcnyxunsaHue,
HEeCYaCTHbIM Cny4Yal, HEMpPaBWIbHBIA MOHTAX,
mMoamndUKaLmMK, peryMpoBKn, pEMOHT WK Apyrue
cnydau, BO3HMKLUNE no npuynHe
HEeCOOTBETCTBYIOLEro MCNOSIb30BaHMS).

KoMnaHusi He HeceT OTBETCTBEHHOCTb HM 3a
pacxodpbl, MOHECEHHbIE MPU MOHTaXe, CHATUKN C
obcny>xmBaHus, nocneaylowme pacxoabl, Takue
Kak (bMHaAHCOBblE MOTEpPWU, HWM 3a TPaHCMOPTHble
pacxodbl, a Takke O6uneTsl U pacxodpl Ha
npoXxuBaHve CcneumManucta BO BpeMs  ero
NpurnaweH1s 3aKas4ymkom.

PEMOHT u/unM 3aMeHa AeTanen WKW COCTaBHbIX
Yyactel, korga 310 npoumsseaeHo WEG B
rapaHTUMHbLIA MEepUoZ, He MNpPOAJSIEBAET CPOKa
rapaHTMm Jo Tex nop, Moka 3To He O6yger
noaTteepxaeHo WEG B NMCbMEHHOM BUAe.
[daHHas rapaHTusa coctaBnseT rapaHtuio WEG
TONMbKO B  OTHOLIEHWW [aHHOW  MOKYMKKW, W
3aMeHsIeT BCe Apyrue rapaHTum, 4OrOBOPHbIE UK
noapasyMeBaeMble, B MWUCbMEHHON WIW YCTHOM
dopme.

OTCcyTCTBYIOT noApa3yMeBaeMble rapaHTUM Ha
NPUrogHOCTb ANl MpPOAAXM WM MOAFOHKY K

onpefeneHHON Uenn, KOTOpble MPUMEHSIIOTCA K
3TON MOKYTKE.

Cnyxalmin, areHT, aunep, MacTepckue unu
ApYyroe JfMuUO He WMeloT MOSIHOMOYMA JaBaTb
Kakne-nmbo rapaHtum ot umeHn WEG wnn
NPVYHUMATb Ha cebs KaKyo-nnbo
OTBETCTBEHHOCTb 3a WEG oTHOCHMTENbHO Ntoboro
ero npoaykTa. Ecnv nopobHoe npousoiaet 6e3
odbuumanbHoro paspewenuss WEG, [apaHTus
ABTOMATUYECKN aHHYIUPYETCS.

OTBETCTBEHHOCTb

KpoMe ykasaHHOro B npeapblaylleM naparpade
«[apaHTUiHbIE  YCNOBUSI  Ha  TEXHWYECKUE
M3nenus», KOMMaHuUs He WMEET Kakux-nmbo
0653aTeNnbCTB MM OTBETCTBEHHOCTW  nepen
rnokynaTtesieM, BKIOYasi, 6e3  orpaHuyeHun,
Kakne-nmbo MCKM O BO3MelleHUMn YyObITKOB 3a
nocneaylowmin yuwepb unu u3aepxku Ha pabouyio
cuny, Mo MNPUYMHE KaKMX-IMBO  HapyLEeHWN
[aHHOW rapaHTum.

Mpu 3ToM [MoKynaTesb COrMalAeTcs NpuU3HaTh U
He UMETb MPETEH3MI MO NpuuMHaM (KpoMe 3aTpaT
Mo 3aMeHe WM PEMOHTY HeWCrpaBHOIO NpoAyKTa
Kak YyKa3aHo B npedbliaywieMm naparpade
«FapaHTUIHBIE  YCNOBMS  Ha  TEXHWYECKUE
W3AENNS»), BOSHWUKAKOWMM MPSMO WM KOCBEHHO
OT [OEWCTBMWI, OMJIOWHOCTEN WM HEBPEXHOro
OTHolleHusi lMokynatens B CBA3M C WM K3-3a
BO3MOXXHbIX: ncnblTaHUy, MCNoJib30BaHWA,
3KCnjlyaTaumu, 3aMeHbl WM PEMOHTA KaKoro-
nMbo  MNpoAykTa,  OMWUCAHHOMO B JI@aHHOM
PYKOBOACTBE, M MPOAAHHOIO WM AOCTaBEHHOIO
KoMnaHuel MokynaTento.
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