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1 OBIIUE CBEJIEHUS
1.1 BBenenue

Hacrosimee PykoBoacTBO mo skcmutyaTarnuu (B gaybHewmeM «PDy) mpenna3Ha-
YEeHO I U3y4YEeHHUs! YCTPOWUCTBA TATOBOro acMHXpoHHOTO aBuratens AT/(-4450/6 YXJI2
(B manpHEMIEM «IBUTaTeNb») U SIBISIETCS PYKOBOJICTBOM IO YXOAY B AKCIUTyaTallMH U
HOJ/IEP’)KaHUI0 B IOCTOSIHHOM TOTOBHOCTH €ro K pabote. PO npennaznaveHo ans odcmy-
JKUBAIOIIETO MEPCOHAJA, 03HAKOMIIEHHOI'O C OCHOBAaMH 3JIEKTPOTEXHHUKH, KOHCTPYKIUEH
AJIEKTPOJIBUTATEsl ACMHXPOHHOTO TSTOBOIO, MPAaBWJIAMH TEXHUYECKOM HSKCIUTyaTaluu
AEKTPOYCTAaHOBOK MOTPEOUTENSMH, MPaBUIAMH TEXHUKH O€30MacHOCTH MpPH HKCILTyaTa-
IIUH JIEKTPOYCTAaHOBOK NOTPEOUTENSIMHU.

B PD uznoxxeHs! npaBuiia HOATOTOBKU JBUraTeNsl K HKCILTyaTallMi, B TOM YUCIE
MOCJI€ JUIUTEIIbHOTO XPaHEHHUs], IPaBUiia KOHCEPBAIUU, XPAaHEHUSI U TPAHCIIOPTUPOBAHUS
3JIEKTPOIBUTATETIS.

B PO mpuBeneH nepeyeHb OCHOBHBIX Pa0OT MPU TEXHUYECKOM OOCIYKUBAHUU,
BO3MOJKHBIE HEMCIIPABHOCTH M METO/IbI UX YCTPAHEHHUS.

[Ipu skcrutyatauuu ABUTaTelNs, KpOMe HacTosmiero PO, 1onmosHUTENbHO pyKo-
BOJICTBOBAaThCA:

- MacTOPTOM JIBUTATEIs;

- IpaBUJIAMH TEXHUUYECKOM SKCIUTyaTalllu JIEKTPOYCTAaHOBOK MOTPEOUTENSIMU;

- IpaBWJIaMHU TEXHUKU 0€30MAaCHOCTH IPHU SKCIUTyaTalluH 3JIEKTPOYCTAaHOBOK IO-
TPEOUTEISIMHU.

Bun ximmatruueckoro ucnonHenus - YXJI2, xareropus pazMelieHus - 2 1o
I'OCT 15150.

B ycnoBHOM 0003HaueHUH 1BUTATENS OYKBBI U UG PHI 0003HAYAIOT:

ATJl — ACUHXpOHHBIN TATOBBIA IBUTATENb;

4450 — MowmeHTt Ha Baiy, H'm;

6 — KonndecTBoO IOJIIOCOB;

VY XJI2 — Buj KIMMaTH4E€CKOTO UCIIOJIHEHUS U KATETOPUS pa3MELICHUSI.

Ilpu necoonwoenuu mpedoBaAHUIl HACMOAULE20 PYKOBOOCHIEA NO IKCHyama-
YUU peKnamayuu Ha 0BU2AMeNb U320Mosumesem He RPUHUMAIONCA.

1.2 Uudopmanus no TexHnke 0€30MacHOCTH

B Hacrosimem PO mpuBopsTcs mpenynpexaeHus 1Mo 0e30MmacHOCTH, KOTOphIE
HE00X0IMMO cOOIII0IaTh MPH SKCIUTyaTauuu acuHxponHoro asuratens AT/1-4450/6.

AIIPE,IIOCTEPE)KEHHE

YKa3bIBa€T Ha BO3MOXHOCTE IIOJTYYCHHE

A\ BEVABRE

YKa3bIBA€T Ha ,I[CﬁCTBI/ISI, KOTOPBIC CICAYET TOYHO BBI-
MOJIHATE BO M30€KaHKe OIINO0K IIPpU SKCILTyaTallud U TCXHUYCCKUX OCMOTpax U3JCIIUA.

yCTaHaBJIMBaeT TPeOOBaHMUsS, HAPYIIEHHUE KOTOPBIX
MOJKET MPUBECTU K MOBPEKACHUIO IBUTaTEINs, K HAPYIIEHUIO Mep O€30MacHOCTH.
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2 OIIMCAHHUE U PABOTA

2.1 Ha3Ha4veHmue 3JIEKTPOABUIATEJIA

Acunxponnbsiii aBurarens ATJ[-4450/6 npennaszHaueH 11t pabOThl B Ka4eCTBE
pUBOAA MOTOP-KoJieca KapbepHbIX aBTocaMocBaioB «BEJIA3» rpy30mobeMHOCTBIO 10
90 TOHH, PKCIUTyaTUPYEMBIX B YCIOBHUSIX YMEPEHHO-XOJIOHOTO KJIUMAaTa.

JlBurarens mpeacTaBiseT coOOW aCHHXPOHHYIO MAaIIMHY ¢ KOPOTKO3aMKHYTHIM
poTopoMm, Tpexha3zHOM OOMOTKOM cTaTopa U ¢ IByMs CBOOOHBIMH KOHIIAMH BaJja.

Monens nBuraTelns MpuBeIeHa Ha pUCyHKax 1, 2.

Pucynok 1 —Monens neurarens AT/[-4450/6  PucyHok 2 — Monens nurarenst AT/1-4450/6
(BU CO CTOPOHBI IPUBO]IA) (BH CO CTOPOHBI TOPMO3a)

2.2 TexHu4eckue XapaKTepUCTUKHU
HomuHnansHbIE TapaMeTphl SJIEKTPOABUTATEIS PUBEICHBI B Tabmie 2.2.1.

Ta6mmma 2.2.1 — HoMuHanmeHBIe TapaMeTphl JICKTPOABUTATEISI

Haumenosanue 3HaueHue

MomtHOCTE, KBT 360
HomuHnanbHoe HanpspkeHue (JInHeiHoe), B 700
Tok, A 393
HoMuHambHas 9aCTOTa BPALICHHS, ¢ (00/MHH) 12,83 (770)
Han6oJ1bIast 4acTOTa BpalieHus, ¢ = (06/MuH) 66,67 (4000)
HomunaneHb1l Bpamaronmi MoMeHT, H'm 4465
HomunanpHas yactora, ['I 39
Koadduuuent noneznoro neiicreus (KIL), % 94,1*
Koaddurnment mommuoctn 0,80
Pesxxum pabotel mo 'OCT IEC 60034-1 Sl
Uwucno daz 3

IIpumeuanus
1 [IpuBegeHHbIE MapaMeTPhl PAaCCUUTAHbI IPU TUTAHUU OT CUHYCOUIAIbHOTO UCTOYHHU-
Ka.
2 *3nauenune KIIJ] mpuBeneno mst remmnepatypsl 150 °C.
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JlBuratens oOecreuyMBaeT HAACKHYIO pabOTy NPH HOMHUHAIBHBIX 3HAYEHUSX

kimmMarrdeckux ¢gakropo mo 'OCT 15150:

1. Temneparypa oxpyxaromero Bosayxa no I'OCT 15150 or munyc 60 x0

wroc 40 C — g ucnoyiHenus Y XJI2.

2. OTHOCHTEIBHAS BIAXKHOCTE Bo3ayxa He 6onee 80 % mpu temmeparype 20 C

— 1 ucnoiHeHust Y XJ12.

3. I'pynna oKCIUlyaTalmuu B YacTH BO3AEHCTBUS MEXAHMYECKUX (DAKTOPOB

BHeHel cpeast M28 TTOCT 30631.

[Tpu 3TOM HaubosbIIast BeICOTA HaA ypoBHEM Mops 1200 m.
KoHCTpyKTHBHBIE TapaMeTPhI ANIEKTPOABUraTeNs IPUBEACHBI B Tabuuie 2.2.2.

Tabmuua 2.2.2 — KOHCTpYKTUBHBIE TapaMeTPhl AJIEKTPOIBUTATENS

HaumenoBanue napamerpa 3HaueHue
ConpoTHBIIeHNE U30JILUU OOMOTKH CTaTOpa OTHOCUTEIBHO
KopIryca u Mexay coooir, MOM, He MeHee:
- ipu 20°C 20
- B HAarpeTOM COCTOSIHUU 2,5
- TIOCJIE UCTIBITAHUS HA BIArOyCTOMYHBOCTH 0,5
Kiacc HarpeBoCcTOMKOCTH H30JISIIUN OOMOTKH CTaTOpa 110 200
I'OCT 8865
Crenens 3amutel o 'OCT IEC 60034-5 P20
Crioco6 oxnaxnenns asurareind no I'OCT P MOK 60034-6 IC17

Pacxo/1 0XJIaXk/aIoIIero BO3AyXa, M /c, He MEHee:
- B peKHMeE JIBUKEHUS (TSTH)
- B p&KHME TOPMOIKEHUS

1,4 (mpu Hamope 1850 Ila)
0,9 (mpu notepe namopa 780 I1a)

Macca 3eKTpoiBUraTesi, KT 1890+£150
JlomycTuMoe 3HaueHue BUOPAIIMOHHON CKOPOCTH, MM / C, 2,5

He Oonee

Mapka noAIKUITHIKOB CO CTOPOHBI MPUBOJA * SKF 6222M/HC5C4S0 unu

SKF 6222M/C3VL0241 unu
NKE 6222-M-C3-5Q77

Mapka MoJITUITHUKOB CO CTOPOHEI TOpMo3a *

SKF NU 222ECM/HC5C3 unn
SKF NU 6222ECM/C3VL0241 nnn
NKE NU 222-E-M6-C3-SQ77

Cwmaska MOaIIUITHUKOB* *

JIuton 24-Mnu 4/12-3
T'OCT 21150-2017

OO111ee KOJIMYECTBO CMa3KU, KT 1,7
["aGapurnsie pazmepsr Jx11IxB, mm 1285%x830%824
[TokazaTenu HaexxHOCTH IIpU BeposiTHOCTH (0,95:

- pecypc 10 KaluTaJIbHOI'O PEMOHTA, ThIC. KM IIpobera aBTo-

caMoCBaJia; 190

- HA3HAYEHHBIN CPOK CITY>KOBI 10 CTIMCaHUs (CTAaHUHBI, IO~

MIUITHAKOBBIX MIIUTOB, pOTOPA), JIET 10

Hpumeyanus

HbIX INOJIIMITHUKOB.

1 * Bo3M0OHO MPUMEHEHNE TOIIUITHUKOB APYTUX (PUPM, YIOBIETBOPSIONIUX TapaMeTpam 3a1aH-

2 ** JlomycTUMO IPUMEHEHHE JTUTUEBBIX CMA30K APYTHX MPOU3BOAUTEIEH, YIOBICTBOPSIONINX I1a-
pamMeTpam 3ajaHHOl cMa3ku. CMelIMBaHUE CMA3KHU ¢ PA3HBIMH THUIIAMU 3aryCcTUTe/ el He J10-
nyckaercs. [lepeuens skBuBaneHTOB cMasku Jluton-24 npusenen B [Ipwioxenuu U.
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2.3 CocTaB aABUrarteJs

OCHOBHBIMHU YacCTSIMU 3JIEKTpOJABUTATENS (CM. pUCYHOK 3) siBisitoTcsi: cratop 10
(HaKOHEYHUKH BBIBOJIOB HE NTOKa3aHbl), COCTOSIIIMI U3 CTAHUHBI U PACIIOIOKEHHBIX B HEH
CepJIeYHHKA cTaTOpa ¢ 0OMOTKOMU, poTop 11, MOAMIUITHUKOBEIE ITUTHI 1, 2.

Onopamu Bana ciry’kaT pacoj0KEHHBIE B MIOAIINITHUKOBBIX IUTAX apUKOBBIN
paavanbHBIl OAHOPSAHBIN NOMMMIHUK 37 — cO CTOPOHBI IPUBOJA U POJMKOBBIA OJHO-
PAIHBIA MOAMUITHUK 38 — CO CTOPOHBI TOPMO3A.

Konbua Bayrpennue 18, nabupuntel BHyTpeHHue 16, xonbia ynopusie 12, mac-
nmootpaxarenu 18, mabupuHTe BHemHUE 16 BMECTE ¢ COOTBETCTBYIOIIUMH TOIIIUITHH-
KOBBIMHU LIUTaMU 00pa3yloT KaMmepbl Ui YAEp)KaHUS CMa3KM MOALIUITHUKOB U TPENOT-
BpAILICHUS MTONANaHUs B IIOJUIMITHUKY IIOCTOPOHHUX YaCTHL.

B mmrax nBurarens pacrnosioXeHbl aKCHAJIbHBIE OTBEPCTHS, IIPEIHA3HAUYCHHbBIC
IUIA BXOJa M BBIXOJA OXJaXKIaromero Bo3ayxa. OTBepcTrs B HIUTAaX 3aKPBIThl BEHTHIIS-
LIMOHHBIMU PELIETKAMHU.

CucreMa OXJIaXACHHs ABUraTeNs NpUHyAWTENbHass. OXIKAAIOIIMNA OYMILICH-
HBIM BO3AYyX B JIBUraTelb IIOCTYNAET YEPE3 BEHTWIALIMOHHBIE OTBEPCTUS B MOALUINITHUKO-
BOM IIUTE CO CTOPOHBI MPUBOJA U BBIOPACBHIBAETCS Yepe3 BEHTHIIALIMOHHBIE OTBEPCTHS
PacrojI0KEHHbIE B MOAIIUITHUKOBOM LIUTE CO CTOPOHBI TOPMO3a.

B nmocraBnsieMoM Buz€ 2IEKTPOABUTATEND IPEAHA3HAYEH U1 YCTAHOBKH B ILIAC-
CH KapbepHOI'0 CaMOCBaJIa.
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Pucynox 3 — JIguratens AT/1-4450/6
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2.3.1 Crarop

Crarop 10 gBuratenst (cM. pUCYHOK 4) COCTOWT M3 CTaHHUHBI, B KOTOPYIO 3allpECCOBaH
CepAcYHHK cTtaTopa ¢ 0OMoTKol. CTaHnHA uMeeT 4 yxa ¢ MaHUIYJISIIIMOHHBIMU OTBEPCTUSMU U
OTBEPCTHSIMU ISl KPETUICHUSI IBUTATENIS B IIACCH CaMOCBaIa.

CrannHa MOXXET OBITh BBINIOJHEHA CBAPHOM M3 JIMCTOBOTO CTAJIBHOTO IMPOKaTa MapKu
Ct3 i autoit u3 uyryna Mmapku U35 I'OCT 7293, B kaK10M U3 €€ TOPIIEB BBIIIOJIHEHA [IEHTPHU-
pYIOH_[aH HOBerHOCTB JUIA yCTaHOBKI/I IIUTOB IMOAIIUITHUKOBBIX.

Cepnevnuk craTopa HaOpaH U3 IITAMIIOBAHHBIX JINCTOB AJIEKTPOTEXHUYECKON CTaJH, C
Ka)KI[Oﬁ CTOpOHBI ImakeTa yCTaHOBHCHBI JINCTBI KpaﬁHHe nu CHpeCCOBaHBI MG)KIIy IiMTaMunu
HaXUMHBIMU. CepJIeYHUK CTaTopa UMEeT aKCHaJIbHbIC BEHTUJISAIMOHHBIC KaHAJIBI ISl TIPOXO0K-
JEHUS OXJIXKAArOIIEro Bo3ayxa. OT CMEIIeHHs MMaKeT 3aCTONOpPEH (PUKCATOpaMHU.

B mazax cepaeunuka ynmokeHa oOMOTKa CTaTopa — CTaTOPHBIC KATYIIKH, BHITIOJHEHHBIE
U3 MEJHOTO MPOBOJIAa MPAMOYTOJIBHOTO ceueHus. OOMoTKa Tpex(azHasi, MIeCTUIIONIOCHAs, BYX-
CJIOMHAsI, COCIMHEHNE — 3Be3/1a 0e3 BBIBOJA HYJIEBOW TOYKH. [[1s1 mpegoxpaHeHusl KaTylmeK OT
MCXAaHNYECCKUX HOBpe)KI[eHI/IfI I1a3bl cepneqHHKa CTaTOpa BBICTHJIAKOTCA I[OHOHHHTGHBHOﬁ KOp-
MycHOM w3ossiiueit. KaTymku kpensarcs B mazax CTaTopa KIMHBSIMH W3 CTEKJIOIJIACTHKA WIIH
CTEKJIOTEKCTOIUTA, Ha TIOOOBBIE YaCTH HAJIO0KEH OaHax.

CepnevHuk cTaTopa ¢ 0OMOTKOM MPOMUTaH BaKyyM-HarHeTaTeIbHBIM CIIOCOOOM B 3TOK-
CHUJTHOM KOMIIAyH]JIE.

BbIBOIBI BBITIOTHEHBI U3 THOKOTO MEIHOTO MPOBOJIA C PE3MHOBOW M3oJsMe. Mapku-
pOBKa BBIBOJIOB BBLITIOJIHCHA HA Ka6eJII>HI>IX HAKOHCYHHKAX.

Jinerwt  Katymka
JIuet craTopa kpajinuii  €Taropa  cTaTopa Duxcatop
\ \ \
[TmiTa HaKHMHAA \ \ \

Brigog
\\

~
" CranuHa

Pucynok 4 — Mogens cratopa nsurarens AT/[-4450/6
2.3.2 Porop

Potop 5 nBurarens cocTout u3 cepAeYHHKA, HAOPAHHOTIO U3 JIUCTOB IEKTPOTEXHUYE-
CKOM CTaly M 3allpeCCOBAHHBIX MEXAY OBYMs MIaibamu HaXUMHBIMU. [lakeT TUCTOB poTopa
HarnpeccoBaH Ha Bajl. OHOI CTOPOHOM MaKeT pOTOpa YNUPAETCS B YCTYN Bajia, C IPyrorl CTOpo-
HBI 3a(UKCUPOBAH IIaOON M TallKoil CTOMOPHBIMH. B 3aKkpbIThble Ma3bl, BBHIIITAMIIOBAHHBIX B
JMCTaX CEpJEUHMKA, YJIOKEHbl TOKOBEIYIE MEAHbIE CTEPKHU 00OMOTKH poropa. [1o Topram k
CTEPKHSM IIPUIIASHBI MEIHbIE KOPOTKO3aMbIKAIOIIKE KObLa. I IpeloTBpalleHys epeMeltie-
HUSI KOPOTKO3aMBIKAIOIIUX KOJIEI] B paInalbHOM HallpaBIEHUH YCTAHOBJIEHbI OaHJa)KHbIE KOJIb-
1a.

CepneuHuk poTopa UMEET AKCHAJIBHBIE BEHTWISLIMOHHBIE KaHAJBI I MPOXOAA OXJIa-
JKIAIOLIEro Bo3ayxa
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CrepsxeHb poTopa [IIait6a HaxiIMHas

I11aii6a HaxMHAS

Koporﬁosammxammee

. KOJIBIIO
I"aiika cromopHas
bannaxnoe
KOIIBIIO
Ban
Cepaeqnux
Koporko3zameikaroniee

KOJIBIIO
Bbaunaxsoe

[Taii6a cTomopHas KOJIBIIO

Pucynok 5 — Mogens poropa asurarens AT/-4450/6
2.3.3 llluThbl NOAMUNHUKOBbIE

[uTel mogmummHauKoBEIE 1, 2 cBapHbIe cTanbHbIe U3 CT3 1100 TUTHIE MEXaHUYECKH 00-
paboTaHHbIC NeTanu (CM. pUCYHOK 6a, 60). JIuTtbe BeimomHeHno u3 yyryna Y35 I'OCT 7293. B
JUTOW IIUT 3alpPecCOBaHa BTYJKA, KOTOpas AOMOJHUTENbHO (ukcupyercs 6onramu. CoenuHe-
HHE ITUTOB CO CTATOPOM OCYIIECTBIISCTCS MPU TTOMOIIY 3aMKOBOTO (hj1aHIa U OOJITOB

a) — lllut moammmHUKOBHIN 1 0) — IluT moAMUITHUKOBBINA 2
CO CTOPOHBI KOJIJIEKTOPa CO CTOPOHBI IPUBOJIA

Pucynoxk 6 — Illutel mogmmmankoBeie apurareins AT][-4450/6

2.3.4 JlaT4uKHN TeMIepaTypbl M YacTOThI BpallleHUs!

JIBurarens OCHaIeH NaTYMKaMU KOHTPOJS TeMIepaTyphl (TEpMOpPE3UCTOPhl) OOMOTKHI
cTaropa, MOJNIMITHAKOB M JaTYMKOM 4acToThl BpameHus ([Ipunoxenne B).

JlaTuuku KOHTPOJIS TEMIEpaTypbl OOMOTKH CTaTopa — TOHKOIUICHOYHBIC IaTYHKU
LN222 Pt 100, dbupmbr «Heraeusy.
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JlaTyuku KOHTPOJIA TeMIIEpaTyphl HOAMIMITHUKOB — TOHKOIUIEHOUHbIE naTunku TO92 Pt
100, dpupmer «Heraeusy.

JlaTuuk koHTposis yacToThl BpamieHus Basia — GEL247Y543S079 LENORD BAUER.

MecTo yCTaHOBKM M MapKHUpPOBKA MPOBOJOB JAaTYMKOB TEMIIEpaTypbl yka3aHbl B [lpu-
J0xeHnu B.

[Tpu HEOOXOAUMOCTH JOMYCKAeTCs KOHTPOJIUPOBATh LEIOCTHOCTH IENeld TepMOope3u-
cropoB. ConpoTtusiieHne Tepmopesuctopos mpu 20 °C — (107,8 £ 0,3) Om. Makcu-
MaJibHas BCIIMYMHA TOCTOSHHOI'O HAIIPAKCHUA, ITPUKIIAABIBACMOI'O K KOHTAKTaM PO3CTKU COCOU-
Hurenst — 300 MmB, MakcuManbHBIN TOK U3MEpEHHs — 3 MA.

MuHuManabHOE CONIPOTUBJICHUC H30JIIUA LCIU JATYUKOB TCMIICPATYPbl MCKAY BBIBO-
namu 1 koprrycoM — 50 MOwm. ConpoTHBIEHHUE U30JIAIMU KOHTPOJIMPOBATh NpH HanpsbkeHuu U
= (1000 £+ 100) B.

Amnmapatypa 1 COBMECTHOUM paOOThl ¢ yCTAaHOBJIICHHBIMH B JBHUTraresie AaTYUKaMu B
MMOCTAaBKYy NPCANPUATUA — U3TOTOBUTCIIA HC BXOOUT.

2.4 MapkupoBKa

MapkupoBKa ABUraTelnsl yKazaHa Ha JBYX TaOJIM4Kax, NPUKPEIJICHHbIX K CTAaHUHE, TJe
yKa3aHbl: THII, UCIIOJIHEHHE, TEXHUUECKAsi XapaKTepUCTUKA U HOMEP TEXHUUYECKHX YCJIOBUH, O
KOTOPBIM ITPOU3BOJUTCS MOCTaBKA JBUTATENS; 3aBOACKON HOMED U aTa BBIITYCKA.

MapkupoBKa BBIBOJIOB JBHUTaTells, PACHOJOKEHHBIX B BEPXHEHM YacTH IIMTa MOJIIUII-
HUKOBOT'O CO CTOPOHBI TOPMO33, yKa3aHa Ha UX KOHTAKTHBIX IOBEPXHOCTSIX.

MapkupoBKa Tapbl C HAaHECEHHWEM BHJA NPOAYKLHUH, I'PY300TIPABUTENS] U ITyHKTA
Ha3HAUYE€HMs], a TAK)KE JOMOJHUTENBHBIX HAJIUCEN U IPEAYNPEIUTENBHBIX 3HAKOB IPOU3BOAUTCS
no 'OCT 14192.

[Tpumep mapkuposku neurarenst ATJ[-4450/6 npeacrasieH Ha pUCyHKeE 7.

ABMIrATENb

XPOHHLIM TRAMOBLIA

32

000 “CHE3NEKTPONPHBON" 3 3

Pucynox 7 — IIpumep mapkupoBku nsurarenst ATJ(-4450/6
2.5 YnakoBka

B kauecTBe TpaHCIOPTHOW Tapbl DJIEKTPOABUIATENS MCIOIB3YETCs NCPEBSIHHBIN SIIUK
tumna [I-1 TOCT 10198 (momyckaercs 1Mo COracoBaHHUIO C 3aKa3YMKOM MPUMEHEHHUE O0JIeTYCH-
HOW ynakoBku). [Ipumep ynakoBKU 3JIEKTPOABUraTelNIs IPEACTABIECH Ha PUCYHKE 8.

B kapman 111 TOBapOCONpPOBOAUTENLHOW JTOKYMEHTAILIMM, PACHOJIOKEHHBIN CHAPYXHU
SIILIMKA, BKJIAJBIBAETCS YIIAKOBOYHBIMN JIUCT.

Texuunueckas qokyMmeHrtanus (PO, nacnopT) B 3aBapeHHOM 4eXJI€ U3 IUICHKH BKJIAbIBa-
€TCsl BHYTPb SIIUKA B IEPEBSIHHBIN KapMaH, YKPEIUICHHbIH Ha OOKOBOW CTEHKE SIIMKA.

[Tpu TpaHCHOPTUPOBAHUM 3aKPHITHIM TPAHCIIOPTOM O€3 MEeperpy3oK IOIMycKaeTcs Mpu-
MEHEHHE 00JIer4YeHHON YIaKOBKH, 00€CIeUnBaOIell COXPAaHHOCTh JBUTATElIsl, HE 3aLUILEHHbBIX
12
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CONpSATaeMbIMHU JETATISIMH, OT KOPPO3UH, BIAr, rpsizu U MexaHndyeckux Bozaeicteuil mo 'OCT
23216. Ilpu oTmpaBKe SIEKTPOABUTATENSI B OOJIETYCHHON YIMAaKOBKE 3alacHbIC YacTH, TEXHUYE-
CKasl IOKyMEHTAallis 3aKOHCEPBUPOBAHHBIC U YJIOKEHHBIE B 3aBaAPEHHBIC YEXJIbI U3 TIEHKH, Kpe-
MATCS K IHY YIIaKOBKH.

ToBapoconpoBoauTenbHas JOKyMEHTalMs (YIIaKOBOYHBIA JIMCT) B 3aBAPEHHOM YeXJie
Y3 MJIEHKU KPEMUTHCA K JIHY YIIaKOBKH.

Pucynok 8 — YnakoBka nsurarens AT/[-4450/6 (cTeHKH He OKa3aHBI)

13
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3 HUCITOJIb30BAHHME 110 HABHAYEHHIO

AIII’E,IIOCTEPE)KEHHE
Kocoa ons ouucmxu oeueamens ucnoavzyemcs

cofcamulii 8030YX, pA3lemarowuecs mMycop U 4yacmuysbl MOSYm NPeoCmasisamsb ONACHOCMb O/
NepCcoHana, Haxoosaue2ocs 8 Henocpeocmeennol oauzocmu. Ilepconan dondicen Ovimsb CHAOINCEH
cpedcmaeamu UHOUBUOYATbHOU 3auumsl U 00VUEeH NOb308AMbCS UMU.
ABBIIL[ABBE
Ckoby, 6pycok, KpenejicHvie d1eMeHmbl Ciedyem COXPaHsAmb
6ecb nepuood dKcnayamayuu ogueamens. B ciyuae n1000i mpancnopmuposku osueamens, CHs-
MO20 ¢ Camoceand, mopey 6aid 00xiceH Oblmb 3aKpenyien 0l COXPAHHOCMU NOOWUNHUKOS. B
APOMUBHOM CyHae 2apanmuiiHoe 00CIYHCUBaHUe Ha 08U2amelsb He pacnpoCmpansaencs.

IKCnyamayus osueamens 6e3 YCMAHOBIEHHbIX 6EHMUJIA-
UUOHHbBLX peenox.

3.1 OOmue ykazaHus MO IKCIUIyaTAMM ABUTATEJIS

Jlnst oOcmyXuBaHMS IBUTATENs HEOOXOUMO M3YUUTh €r0 YCTPONCTBO M NMPHHIMI pa-
6othl. [Ipu skcrmyaTanuu ABUraTessi HE0OOX0AUMO COOJIIOATh PAaBUIa TEXHUKH OE€30MIaCHOCTH
COTJIACHO 11.3.5 HACTOSIIETO PYKOBOJCTBA IO SKCIUTyaTallud M CBOEBPEMEHHO NMPOBOIUTH TEX-
HUYECKOe 00CTyKUBAHUE.

[lpn mocTaHoOBKEe Ha AJIMTENBFHOE XpaHEHHE HEOOXOAMMO TPOU3BECTH KOHCEPBAIHIO
JIBUTATEIIsl, CBOEBPEMEHHO MPOM3BOIUTH YXO/1 32 IBUraTeJIeM BO BPEMs XpaHEHHUSI.

Heooxo0umo ommemky o0 6600e 0guzameis 6 IKCHYAmMayuio 3aHecmu 6 nacnopm, 6
paszoen «/leusicenue oguzamena npu IKcnayamayuuy. Konuio coomeemcmeyroweii cmpanu-
ubl nacnopma nanpasums 6 aopec Omaoena mexHu4uecko20 KOHmpoaa uzzomosumenn: 000
«Cubanekmponpueoo» 630088, 2. Hoeocuobupck, yn. Illemyxoea,69/5; ghaxc 8 (383) 285-00-26
UU O J1eKMPOHHOIU noume otk(@ssep.ru u info@ssep.ru

3.2 IloaroroBKa 3JIeKTPOABUIaTE ISl K IKCILIyaTaAllMH

Ilepen ycraHoBKOHM JBHUraTeliss Ha aBTOCaMOCBalle, HEOOXOAMMO PACKOHCEPBHPOBATH
JIBUTATEIb:

1) ynanutp Gymary, IUJIEHKY M KOHCEPBAI[MOHHYIO CMa3Ky C OMOPHBIX MOBEPXHOCTEH
CTaHUHBI, TaOJMYEK U BBIBOJAHBIX KOHIIOB OOMOTOK 3JIEKTPOIBHUraTelNsi, OCBOOOIUTH BBIBOJIHBIC
KOHIIBI 0OMOTOK OT (PMKCHUPYIOIIHMX ITHYPOB;

2) ynmamuTh CKOOY, YAEp)KHMBAIOLIYIO Bal OT OCEBBIX NEpEMEIEHHH, BHIBEPHYB JBE
HIMUJIBKYA U3 OT)KUMHBIX OTBEPCTUHN KPBILIIKU MOIIIUITHUKA;

3) 0cBOOOIUTH KOHIIBI BAJIOB OT BTYJIOK, BBIBEPHYB OOJITHI U3 TOPIIEB Baja;

4) mpoBepUTh BPYUYHYIO BpalleHHE Baia. BpamieHue B 00€ CTOPOHBI JIOJDKHO OBITH
IJIaBHBIM, O€3 3acHaHuli;

5) ABurarenb MPOAYTh CYXUM CXKaThIM BO3JIyXOM, 3aT€M H3MEpPUTH COIMPOTUBIICHHE
u30JsuK. Eciau compoTuBieHHe M30JIALUN MEHbIe, ykazaHHOTro B Tabmuue 4.2.1, To mpocy-
IIUTh CYXUM TeIIbM BO3ayXoM OT 60 10 70 °C OT mOCTOPOHHETO UCTOYHHKA U TOBTOPHO IMPO-
BEPUTH COMPOTHUBIICHUE U3O0JISIIUH.

B Hauane cymku CONpPOTHBIICHHE H3OJIALMUA MOXET HECKOJBbKO CHUXKATHCA, 3aTEM
HAYHET OBICTPO PacTH.

Ecnu Bo BpeMsi CyIIKH CONPOTHUBIIEHUE U3OJISIIIMA HE BOCCTAHABIMBAETCS, TO HEOOXO-
JTUMO TIepeiaTh AJIEKTPOJIBUraTeNlb B PEMOHT.

14
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CBoeBpeMEHHOE MPOBEACHUE TEXHUYECKOTO OOCTYKMBAHUS, SKCILTyaTalusi 3JIEKTPO-
JBUTaTeNsl COrJIACHO YKa3aHUSM HACTOSIIEro PO ABIsAOTCS rapaHTHel ero IMTeabHOi paboThl.

[lepen BkIItOUEHUEM ATUTENBHO HE pabOTABIIETO ABUTATENS HEOOXOIUMO:

1) o4HCTUTH HAPYKHYIO TTOBEPXHOCTh JIBUTATEINS OT TPS3U W TBLIH, MPOAYTHh CKATHIM
BO3TyXOM;

2) yOemuThCs B OTCYTCTBHUU KOPPO3UHM HA HAPYKHBIX METALTUYECKHX IMMOBEPXHOCTIX
anekTpoasuratens. Cieapl KOPPO3UU yIaIUTh (€CIH OHU €CTh) C MOMOIIBI0 CTEKJISSHHOM LUTH-
(doBanbHOHN MKYpKU HA Oymare, 3epHUCTOCTBIO 8 — 16 Mo 'OCT 6456, cMOYeHHOI B MAIlIMHHOM
Macre.

3) IpOBEPHTH 3aTSHKKY PE3bOOBBIX COCTUHEHUN B JIOCTYITHBIX MECTAX;

4) npoBepUTH LIEIIOCTHOCTh BEHTWIALIMOHHBIX PEIIETOK;

5) mpoBepUTH COCTOSIHHE BHIBOJHBIX Kabemeii;

6) IpPOBEPUTH CONMPOTUBICHUE MU3OJSAIMU 00MOTOK. [Ipu HECOOTBETCTBUU CONPOTHUBIIE-
HUS, yKa3aHHOMY B Tabmmuue 4.2.1, 00MOTKY pOCYIINTh;

7) eciu 2JIEKTPOABUTATENh HE KCIUTyaTHpoBaics Oosiee 1 roga, HEOOXOAMMO TOMOJI-
HUTh CMa3Ky TOJIIMITHUKOB Yepe3 CMa304HbIe TPYOKHM B COOTBETCTBUU C MpuiioxkeHueMm I u
MPOBECTH €ro 00KaTKy. Pexxum obkatku mpuseneH B n.4.3. Eciau Ban aBuratens 3adMKCUPOBaH
TPAHCIOPTHPOBOYHOM CKOOOIL, Iepes] MPOKPYTKOi CkoOy HEOOXOIMMO JEMOHTUPOBATH;

8) ecnu IEKTPOABUTATENb HE IKCILTyaTHPOBAJICs Oosee 3 jieT, He00X0IUMO MpoKavyaTh
BECh 00bEM CMa3KH IMOJAUIMITHUKOBBIX Y3JI0B Yepe3 CMa3ouHble TPyOKH B cooTBeTCTBHH ¢ Ilpu-
noxkeHreM JK, yIanuTh cTapyro cMa3Ky M3 MOJO0CTEH /i1l OTPabOTaHHON CMa3Ku U MPOBECTU €TO
obkatky. Pexxum oOkatku mpuBeneH B m.4.3. Ecnu Ban auratens 3aMKCUpOBaH TPAHCIOPTH-
POBOYHOM CKOOOM, Iepe] MPOKPYTKOH CKOOY HEOOXOIUMMO I€MOHTUPOBATH.

3.3 Ilopsinok cOOPKHU U pa30OpPKM ABUTATES

O6o3nauenus no [punoxenwnto I, /]

OTCcoeAMHUTh TOKOMOJBOJSLIME MPOBOJIAa OT CWJIOBOM LIEMHM CamMOCBasia, IMOJAIOLIEH
AJIEKTPUYECKOE HAIPSHKEHHE Ha JIBUTaTelb, U3BJIeUb BWIKY 39 u3 po3eTku 40 M OTCOECIMHUTH
M3MEpUTENbHBIE Ka0eln, JeMOHTUPOBATh JBUTATENh, IEMOHTHPOBATH TOPMO3HOM TUCKOBBIA Me-
XaHHU3M C JIBUTATEIs.

3.3.1 Paz0opka nBurarens

W3 noqmmmHUKOBOTO MUTa 2 BEIKPYTUTH OONTHI ¢ Mai0aMy yIep)KUBAIOIINE KPBIIIKY
JaT4YUKa CKOPOCTH 25, CHATH KPBIMIKY. V3 OMITUITHUKOBOTO IIUTA | BEIKPYTUTH OONTHI C IIaii-
0aMu yAep)KUBAOIINE KPBIIIKY KPETUICHHS MaTYMKa TeMIIEpaTyphl MOJIIUITHUKA 26, KPBIIIKY
CHSTH (CM. pUCYHOK 9).

y 2

Pucynok 9 — JIeMOHTaX KPBIIIKHA TaTYNKA CKOPOCTU M KPBIIIKK JaT4yUKa
TeMIIepaTypbl MOAMIUITHUKA
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BrikpyTuTh BUHTHI ¢ maibamu yaepskuBaroniue ¢iaaner Buiku 39 B nepxkarene 3. OT-
COCJIMHUTH OTAEIbHBIC MUHBI OT BUWIKH 39 (cM. pucyHok 10).

39

Pucynok 10 — JleMmoHTaX pa3zbeMa

Kabenp matumka remrepaTypbl HOIIIMITHAKA BBITSHYTH Y€pe3 MO IIUITHAKOBEIN muT 1,
craTtop oomMoTaHHbIH 10 ¥ TOAMUITHUKOBEIN KT 2. [[eMOHTHUPOBATH TaTYUK TEPMOPE3UCTOp 8

(cm. pucyHok 11). 10
RN
A7 &

b) %‘é’;

—

Pucynok 11 — /IleMoHTaX 1aTdyrka TeMnepaTypbl MOAIIUITHUKA

[Tpn HEOOXOAMMOCTH U3 MOAUIUIHUKOBOrO 1UTa 1 BHIKPYTUTH OONTHI U IMIAOBI, Kpe-
MSIIFE BEHTUIISIIMOHHBIE pemeTku 28 (8 1mIT.), IeMOHTUPOBATh PEMIETKH (CM. PUCYHOK 12).

Pucynok 12 — JleMOHTaX BEHTWIALIMOHHBIX PEIIETOK C MOAIIUITHUKOBOTO IIUTA
(cTropoHa puBOJIA)
16
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[Ipn HEOOXOAMMOCTH U3 MOAUIUIHUKOBOTO IIUTAa 2 BBHIKPYTUTH OONTHI U IIAOBI, Kpe-
mse BeHTWsIuoHHbIe permtetku 30 (2 mT.), 29 (1 mr.) u 31 (2 mwrT.), 1IeMOHTHPOBATh PEIIET-
KH.

OTtBsi3aTh Kabenb TEPMOPE3UCTOpa 7 OT CKOOBI MIUTA MOAIIUITHIKOBOTO 2, BEIKPYTUTH
TepMope3ucTop 9 (kabesb TepMOpPE3UCTOpa HE TTOKa3aH) (CM. PUCYHOK 13).

Pucynok 13 — JleMOHTak BEHTHJISIIMOHHBIX PEIIETOK U JaTYUKA TEMIEPATYPhI
MOAIIMITHAKA C TIOAITUITHUKOBOTO IMHUTA (CTOPOHA TOPMO3a)

W3 noammnHnkoBoro muta 1 BRIKPYTUTH OONTHI U IANHObI, KPEMsAlUe MaclIOCOOPHHUK
JUTSL OTpaOOTaHHOM CMa3Ku 7, JEMOHTUPOBATH MACIIOCOOPHHK U MPOKIAIKY 23 (CM. pucyHOK 14).

Pucynok 14 — JleMoHTaxx MaciiocOOpHUKa 711 OTpaOOTaHHON CMa3Ku
(cTopona mpuBo1a)

W3 moammmHuKOBOTO MUTA 2 BEIKPYTUTH OONTHI M MIANObI, KpeTsiiue KpbIKy 22, ae-
MOHTHPOBATh KPBIMIKY 22 1 npokiaaxky 21 (cMm. pucyHok 15).
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Pucynoxk 15 — JleMOHTa)X KPBIIIIKH MTOJIOCTA OTPabOTaHHON CMa3KH
(cropona TOpMO3a)
C npecc-macneHok 34 MOIIMITHUKOBOTO IIUTA 2 CHATH 3aIMTHBIC KOJIMAYKH 35, BBI-
KPYTHTb MaciieHKU 34, IeMOHTHPOBATh Pe3b0OBBIE COCTUHEHUS 6 (CM. pUCyHOK 16).

Pucynok 16 — JleMoHTax MaciieHOK 2

W3 moammmHanKoBOro muta 1 BEIKPYTUTH Pe3b0OBBIC COCAMHUTENN 6 M IEMOHTHPOBATH
TPYOKH JJis1 MOTIOMHEHHS cMa3ku 27 (cM. pucyHok 17).

Pucynox 17 — JlemoHTaxx TpyOOK TSl TOTIOJTHEHUST CMa3KH

W3 KpBIIKKM KpeTyIeHus AaTuhKa CKOpocTH 20 BBIKPYTUTH 2 BUHTA C IIaiidamu, Kpers-
M€ JATYUK YaCTOTHI BpalleHus 36 U3 HIDKHEH 4acTH KPBIIIKK KperuieHus aatuuka 20, 1eMoH-
THPOBATh JAaTYMK YacTOTHl BpameHuss 36. OTKpyTHTH OONTHl ¢ HIaiidaMu yIep)KUBAIOIINE
KpbIIKY 14, cHATH KpbIKy 14 (cM. pucyHok 18).
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PI/ICYHOK 18 — I[CMOHTa)K AaT4rKa 9aCTOTHI BpAIllICHUA U KPBIIIKA

BBIKpyTHTH 5 BUHTOB C maitbamMu U3 KPBIIIKA KPEIUICHUs natyuka ckopoctu 20, u npu
MOMOIIHM mpucnocobeHus asi cbema E7 1eMOHTHPOBATh KPBIIKY KPEIJICHHsS TaTYMKa CKOPO-
ctu 20. [Tpu momomm kinroya ES cHATH yriop ¢ 3y0uatbiM quckoM 5 ¢ Bania poropa 11 (cM. pucy-
HOK 19).

Pucynoxk 19 — JleMOoHTax KPBIIIIKK KPETJICHUS JATYMKA YACTOTHI M YIIOpa ¢ 3y04aThIM TUCKOM

BreIkpyTuTh BUHTHI ¢ IMaii0aMu, yaep>KUBaOIIe JaOUPUHT BHEMIHUN 15, nemMoHTHpO-
Barh JIaOupuHT BHemHuK 15. [Ipyn momomu npucnocoOneHus s chema JeMoHTupoBath E7
Macnootpaxarens 17 ¢ Bana poropa 11. CBoO0IHO CHITH KOJBIO yropHoe 12 (cm. pucyHOk 20).

Pucynok 20 — JIeMOHTaxx BHEITHETO TAOMPUHTA, MACTIOOTPAKATEIS U
YIIOPHOTO KOJIbIla

19
I'TIMH.652433.001 PO
GPIN.652433.001 RE



[Tpu momonu kmroua ES nemoHTHpOBaTh yrmop co cTtopoHsl npuBoga 19. OTKpyTUTH
001THI ¢ maibaMu, Kpersue Kpoluky 13 K muTy noJmunaukoBoMy 1, CHATH KpbIKy 13 (cm.
pucyHok 21).

Pucynok 21 — JIleMoHTax yropa co CTOPOHBI TPUBO/IA U KPBIILIKH.

BEBIKpYTUTH BUHTHI ¢ mai0amu, yaep:KUBAIOIINE JTJAOUPHUHT BHEIIHMMA 15 1, mpu momo-
M TIprcTiocoOeHus 1 cbema E7, nemoHTHpOBaTh BHEMHUE 1abupuHT 15, a mocie 3toro u
Mmaciootpaxarens 17 ¢ Bama poropa 11. CBoOOAHO CHATH KOJbIO yrmopHoe 12. YcTaHOBHUTH
KOJIBIIO JUTSI TIOJKATUS HapykHEH 000iiMbl moamunHauka E3, 3akpenuTs, BKPYTUB B HETO BHHTHI
¢ maiibamu (CM. pUCYHOK 22).
E3

Pucynox 22 — JleMOHTa)x BHEIIHETO JTJAOMPHUHTA, MACIOOTPAXKATES U
YIIOPHOI'O KOJIbIla CO CTOPOHBI IPUBO/IA

YcranoButh npucrnocobnenue st 3aBogaku E4 Ha Ban potopa 11. Y3 moammnmHUKOBOTO
mmTa 1 BEIKPYTUTH OONTHI ¢ MIaiibaMu, Kpersiye muT noAIMmHUKOBEIH 1 k cratopy 10. Bxkpy-
YUBAaTh B OTXKUMHBIC OTBEPCTHS IIUTA TMOAMUIMTHUAKOBOrO 1 GOJITHI M MPU MOMOIIU MOBEMHOTO
KpaHa noctatk porop 11 w3 murta mommmnHUKOBOrO 2 u cratopa 10 (poTop BBIHMMAETCS CO
BHYTPEHHUM KOJIBIIOM MOIIITUITHUKA 39).

Ei:l.l\ AHHME
il | 88UOY MANI020 8030VUIHO20 3A30pA 6C€ MAHUNYAAYUU HE0DXO-
OUMO NPOBOOUMB C OCMOPOAICHOCHbIO, 80 U3bedcanue nospedcoenus pomopa 11, oomomxu
cmamopa 10 unu ponuxos noowunuura 39.
20
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Cusats npucnocoonenrne E4 ¢ ana poropa 11 (cM. pucyHok 23).

E3 "
Pucynoxk 23 — JleMOHTax MOAMIMITHUKOBOTO IIUTa (CTOPOHA MPUBOJIA)

Ha moamumHuKOBBI IMT 2 YCTAaHOBUTH TMPHUCIOCOOICHHUE U1l TPAHCIIOPTHPOBAHUS
E6. Boikpytuth 601TH ¢ maiidamu, Kpemnsmue IUT NOJIUITHUKOBBIN 2 K ctatopy 10. Beikpy-
TUTHh BUHTHI C Mali0aMu, yIepKUBAIOIINE KUy 24, ocaaduTh Kiuily 24 1 0CBOOOIUTH BBIBOJIBI
aBUraTens (CM. pUCYHOK 24a).

24
O enb—
O ooy U ——
U cm— U om—
0 e— O om—
E6 O — O o—
0= O o—
10 O — 0 em—
0 comm— O e—
ey Wy
2

Pucynok 24a — JIeMOHTa) TIOIIIIUITHUKOBOTO IIUTA (CTOPOHA TOPMO32)

[T MOAMMIHUKOBBIA 2 C mpucTocoOieHneM sl TpaHcnoptupoBanusi E6 mpukpe-
IIUTh K IOJbEMHOMY KpaHy. J[eMOHTHpPOBaTh IIUT MOAMINUIIHUKOBBIN 2 OT cratopa 10 BKpyuuBas
OOJTHI B OT)KUMHBIE OTBEPCTHUS IMIUTA 2 (CM. PUCYHOK 240).

10

Pucynok 246 — JIeMOHTax MOJIIMITHUKOBOTO MIHTa (CTOPOHA TOPMO3a)
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JleMoHTHpOBaTh MOAMUITHUKOBBINA ITUT 1 ¢ Baja potopa 11 (cM. pucyHok 25).

E3
Pucynox 25 — JleMoHTax MOAIIMITHUKOBOTI'O II[UTa C pOTOpa (CTOPOHA MPUBO/IA)

W3 moammmHuKOBOTO mUTa 2 BRIKPYTUTH 4 OonNTa ¢ maiibaMu, yiep >KUBaroIINe IepiKa-
Teb 3, IEMOHTUPOBATH JepKaTeNb 3 (CM. pUCYHOK 26).

Pucynok 26 — JleMoHTax nepikaTesis CO MUTA MOAIMIMITHUKOBOTO (CTOpOHA TOPMO3a)

[Tpu momoIM MHIYKITMOHHOTO KOJIbIa IEMOHTHPOBATh BHYTPEHHEE KOJIBILIO MOAIIUITHU-
ka 38 ¢ Bayia poropa 11 (cm. pucyHok 27).

BuyTpenHee xonbLo
TMOIIINITHAKA 38

HNunyxrop

PI/ICYHOK 27 — I[CMOHTa)K BHYTPCHHCTO KOJIbIIa MOAIIHUITHHUKA

_ npu moHnmasice u oemonmagice NOOUWUNHUKOBHIX KoJjey

npuna2ame ycuaue Ha poauku uiu cenapamop!

BBIKpyTUTH BUHTHI C Iait0amMu yIepKUBAIOIINE KOJBIIO SISl TTOKATHS HApYKHOW 000¥H-
MbI ToamunHuKa E3, neMOHTHPOBATh €ro. BRIKpYTHTH BHHTHI C IaiibaMu yIep:KUBAOIINE Jia-
OupUHT BHYTpeHHHH 16, BKpyuuBas O0ITHI OT)KMMHbBIE OTBEPCTHUSI BHYTPEHHETr0 JTaOUpHUHTA Je-
MOHTHUPOBATh €ro CO IUTa NOAMMUIHUKOBOTO 1. JleMOHTHpOBaTh U3 IIUTA MOALIMUIIHUKOBOTO 1
22
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MOMIIMITHUK 37, BKpY4YHBast OOJNTHI B OTXKMMHBIC OTBEPCTHUS IIUTA MOANIMITHUKOBOTO 1 (cM. pH-
CYHOK 28).

Pucynok 28 — JleMoHTax JeTajneil 13 MOJIIUITHUKOBOTO IIKTA (CTOpOHA MPUBO/IA)

BBIKpYTHUTH BUHTHI ¢ maii0aMu yaep KUBaromye JJaOUpuHT BHYyTpeHHUN 16. [leMoHTHPO-
BaTh JIAOUPHUHT BHYTPeHHHH 16 CO MMTa MOJMIUITHUKOBOTO 2 BKPY4YHBasi OOJITH OT)KUMHEIE OT-
BepcTus J1abupuHTa BHyTpeHHero 16. JleMOHTHpOBaTh M3 IHUTA MOAIIMITHUKOBOTO 2 BHEIIHEE
KOJIBIIO MOAMIUITHUKA 38 ¢ ponuKaMu BKpy4uBasi OONTH B OT)KUMHBIE OTBEPCTHSI IIUTA MOIIIUII-
HUKOBOTO 2 (CM. pUCYHOK 29).

2
16

Brenrnee koJb1o
MOJIIAIHAKA C
pomukamu 38

Pucynox 29 — JlemoHTax AeTayiei U3 MOAMUITHAKOBOTO MKTa (CTOPOHA TOPMO3a)
3.3.1 Cbopxka nBurarens

[Tepen c6opkoit HEOOXOAMMO MPOU3BECTH CIEAYIOIINE TTOATOTOBUTEILHBIE PAOOTHI:

a) OTYUCTHUTD OT MBUTH U TPS3H BCE JACTAIU U Y371l JBUTATEIIS;

0) [IpoBepuTh COCTOSIHUE MOCATOYHBIX MTOBEPXHOCTEN. B ciiydae oOHapy)eHUsT HA HUX
3a00WH U 33IUPOB, UX HEOOXOIUMO YCTPAHUTH;

B) Bce nmeranu, oTHOCSIIMECS K TOIITUITHUKOBOMY Y3J1y TIIATEILHO OTYUCTHTH OT CTa-
poii cMa3Ku U MPOMBITH 6-7 % pacTBope TpaHCHOPMATOPHOTO WIIM BEPETEHHOTO Maciia B Oc¢H-
3WHE; HAJMYHME OCTATKOB CTApOil CMa3Ku WM Macia HenomycTumo. [IpoTepeTh MOAIMMITHUKHA |
JIETaJI TIOAITUITHUKOBOTO y3J1a JOCYXa YUCTON MSTKOU candeTKoii;

r) CMa3KoMmoaABOASIINE KaHAJIBI U TPYOKH MPOMBITH OCH3MHOM M MTPOIYTh CKATHIM BO3-
JyXOM;

1) [IponsBecTy MpOBEPKY MOAIIMITHUKA:

- U3MEPUTH PATUANBHBIN 3230p MIAPUKOBOTO MOAIIUITHUKA 37 B HECMOHTUPOBAHHOM

coctostarH (ot 0,036 1o 0,066 MM st moammmHMKA rpymmbel C3; ot 0,061 g0 0,097 MM

— Uit moqImUnHUKa rpynisl C4);
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- UBMEPUTH PaIUATIbHBIN 3a30p POJIMKOBOTO MOAMIUITHUKA 38 B HECMOTUPOBAHHOM CO-

crostHuuu (ot 0,085 o 0,125 mm).

[TpoBepeHHBINM UCTIPABHBIN MOAMIUITHUK TOMYCKAETCs K MOCeayIoed coopke, mpu He-
YIOBJIETBOPUTEIHHOM COCTOSIHUY MOAIIUITHUKA — 3aMEHUTh Ha HOBBI;

e) [lepen cOopkoit mocagouHbIe MOBEPXHOCTH U KPEMEKHBIE OTBEPCTHS MOIIUITHUKO-
BbIX mUTOB 1, 2 1 craropa 10, pe3p00BbIe YacTH OONTOB /ISl KPETJICHHS TIOJIIHITHUKOBBIX IIIH-
TOB K CTaTOpPYy, BUHTOB KperuieHus 1abupuHTOB 15, 16 1 pe3p00BbIe YacTu O0JITOB M TSI Kpel-
nenus kpoiiek 14, 15 cmazate Maciiom koHcepBaunoHHeIM K-17 I'OCT 10877,

k) [Ipn MOHTa)Xe IAPUKOBOTO MOAITMIHUKA 38 HE0OX0MMO TTPOU3BECTH HATIOJHECHHE
MOIITUITHUKOBOTO y31a cMaskoit Jluron 24-MJIu/12-3 TOCT 21150. PekoMeHayeMbIil pacxo
cMa3ku — 235 1., KoTopasi pacupeesieTcs: CASAYIOIMHIM 00pa3oMm:

e pmommunHuK — 130 r.;
e cMazkomnoaBoasAmue Tpyoku — 20 r.;
e monoctu A, b nabupuntoB — 42 1. 1 42 1. (cM. pucyHok 30a);

n) [Ipu MoHTa)xe POIMKOBOTO MOMIMIHUKA 38 HEOOXOAMMO MPOU3BECTH HAIIOJHEHHE
MOIITUITHUKOBOTO y31a cMaskoit Jluron 24-MJIu/12-3 TOCT 21150. PekoMeHayeMbIil pacxo
cMasku — 200 r., KopoTast pacupenesieTcs CIeaYIOIHIM 00pa3oMm:

e mommunHuK — 108 r.;
e CMAa3KOITOJBOJSIIME KaHaIbl — & T.;
e tmonoctu B, I nabupuntoB — 42 1. 1 42 1. (cM. pucyHok 300).

UCNONIL308AHUE CMA30K PA3HLIX MAPOK 8 NOOWUNHUKOBLIX KAMEPAX, M.K. MO MOHICem
npusecmu K 8bIx00y NOOWUNHUKA U3 CIPOS

[Ipu 3aknanke cMa3Ku COOMIOAATH YUCTOTY HHCTPYMEHTA, PYK U OJICKIbI.

a — CTOpOHA MPUBO/IA 0 — cropoHa TOpMO3a

Pucynok 30 — Pacnipenenenne cma3ky IIpy HAIIOJIHEHUN NOIIIMITHUKOBBIX Y3J10B

COopky nBuraresst Ipou3BOAUTE B 00paTHOM MOCIEA0BATEIbHOCTH pa30opKe.

Bce kpermnexHbie 3J€MEHTHI JOKHBI OBITH MJIOTHO 3aTSHYTHL. PekomMeHmyembie 3Haue-
HUS MOMEHTOB 3aTSKKU KPETeKHbIX O0JITOB U BUHTOB NpuBeeHb! B [Ipunoxenuu I

[IponyTe cMa3ouyHblE OTBEPCTUSI B HIUTE MOJALIMIHUKOBOM 2 CXKAThIM BO3IyXOM. 3a-
MOJIHUTH CMa3KOMOABOASIIME KaHAIBI U MOJUIUIHUK CMa3KOM, YCTaHOBUTH Mpecc-MacieHku 34
U 3amuTHble Konnaduku 35. CMasaTh Bce MOCaJ0YHbIE MECTa IO MOJUIUITHUKN MacJlIOM HUHIY-
crpuanbabiM M-50A T'OCT 20799. 3anpeccoBaTh NOAMUMHUK 38 B MOAIIMITHUKOBBINA IIUT 2 IPU
MIOMOIIIH KOJIbIIA JIJIS 3aMPecCOBKH moamunHuka B mut E2 (cm. pucyHok 31).

A BHHMAHHE
IIpu monmansice NOOWUNHUKOS He OONYCKAMb NEPEKOCO8 U CUNbHBIX YOapOs.
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Buennee kob110
TTOIIIUITHUKA C
ponukamu 38

E2

34

Pucynok 31 — YcTaHoBKa poJIMKOBOTO MOJAIIMITHUAKA B TIOAIIUITHUKOBBIA TUT CO
CTOPOHBI TOPMO3a

YCcTaHOBUTH BHYTpEHHHUH JaOUpUHT 16, MPUTAHYTH K LIUTY BUHTAMHU C IIaifbamu.
[Tomkath BHEMIHIOW 000WMY MOAIMMITHUKA 38 KOJBIIOM ISl TOJHKATHS HAPYXHOW OO0OMMBI
noamunarka E3 (cMm. pucynox 32).

BHerninee koip1o noa-
IIUITHUKA C POJIMKAMU

38
E3
) e = —
0
o.___.__'.
0'2---'._".

Pucynoxk 32 — YcTaHoBka BHYTPEHHETO JJAOMPHUHTA B ITOITUITHUKOBBIN IIIUT CO CTOPOHBI
TOpMO3a

[IpogyTh cMa304HbIE OTBEPCTHSA B MOJUIMIIHUKOBOM IIHUTE 1 CHKaThIM BO3AYyXOM. 3a-
MOJIHUTh CMA30YHBIE OTBEPCTHS MOMMHUITHUK 37 cMa3koi. BkpyTuTh pe3pO0BbIe cOeIMHEHUS 6 B
IIUT NOMIIMIHUKOBBIA 1. 3ampeccoBarh NOAMMIHUK 37 B MOAMIMIHUKOBBIN MMUT 1 1pu moMo-
M KOJIbIIA 7S 3anpeccoBku noamunauka E2 (cM. pucyHok 33).
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Pucynoxk 33 — YcTaHoBKa MIAPUKOBOTO MOAMIUITHUKA B TOAMIUITHUKOBBIN AT CO
CTOPOHBI IPUBOAA

YCcTaHOBUTh BHYTPEHHUN NaOMpWHT 16, MPUTAHYTH K UIUTY BHHTaMH C IIaiibamu.
[Tomxats moamMmHUK 37 KOJIBIIOM ISl TIOJKATHUSL HApYKHOU 000iMbI moammmanka E3 (cMm. pu-
CyHOK 34).

Pucynoxk 34 — YcraHoBka BHYTpEHHETO JAOMPHUHTA B MOIITUITHUKOBBIN IIIUT CO CTOPOHBI MPHUBO-
Ja

B potope 11 o4ucTUTH HIIKIIBI Bajla M BCE TOCAJOYHBIE IOBEPXHOCTH OT 3arpsi3HEHUM.
C noMmoIbio UHAYKTOpA HarpeTh BHyTpeHHee KoJibllo noammunauka 38 no 100+10 °C u Hangets
Ha BaJ. (CM. pUCYHOK 35)

11

Wunykrop

Buytpennee xonb1o
HOAIIUIHAKA 38

Pucynoxk 35 — MoHTax BHYTPEHHET0 KOJIblia MOIIMITHUKA CO CTOPOHBI TPUBOJA HA BaJl pOTOpa

Ha moammmHnKoBEIi KT 2 YCTAaHOBUTD JIepKaTelb 3 (CM. pUCYHOK 36).
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Pucynok 36 — MonTax nepxarens

Ha nmoammnHuKoBBIH IMT 2 YCTaHOBHUTH NPHUCIOCOOJIEHHE AJISi TPAHCHOPTHPOBAHUS
E6. YcTanoBUTh IIUT MOAMINMIIHUKOBBIM 2 B cTatop 10, cTaTopHBIE BBIBOAA IPOIYCTUTH CKBO3b
OTBEPCTHSI B IUTE 2 U YJIOKUTH B KIUIY JepKaress 3, )KeCTKO 3aUKCUPOBATh UX KIUION 24,
IIUT 2 IpUTSAHYTH K cratopy 10 Gontamu u maiidamu (cM. pucyHok 37).

10

Pucynok 37 — MoHTax muTa NOAMIMITHUKOBOTO CO CTOPOHBI TOPMO3a

v +
[MogmmnuukoBeid T 1 HarpeTs B neuu 10 100 10°C y nagers Ha Bax potopa 11. Ha npoTtuso-
MOJIOKHBIN KOHEII Bajia HaJeTh HanpaBistolyto BTyiIKy E1, Ha3HaueHne KOTOpOil mpeaoXpaHaTh
POJIMKY MOAIIMITHAKA OT YIapOB MIPH 3aBOJIKE POTOpa B CTATOpP (CM. pUCYHOK 38).

Pucynok 38 — MoHTax muTa NOAIIMITHUKOBOTO CO CTOPOHBI TPUBOJIa HA POTOP

Ha Ban poropa 11 co CMOHTHPOBAHHBIM Ha HETO MOJIIMITHUKOBBIM HIMTOM 1 ycTaHO-
BUTH TpucrniocoOnenue st 3aBonku E4. Ilpu momomu mpucnocobnenus mus 3aBoaku E4 u
MOTbEMHOTO KpaHa 3aBecTH poTop B craTop 10 ¥ IUT NOJMIMITHUKOBBIN 2, MIPUTAHYTH OOITaMH
¢ maitbamu (CM. pUCYHOK 39).

27
I'TIMH.652433.001 PO
GPIN.652433.001 RE



A\ BEmviAETE

88UAY MATI020 8030VUIHO2O 3A30PA 6Ce MAHUNYIAYUU He0OX0-
OUMO NPOBOOUMb C OCMOPOICHOCMbIO, 60 uU3dedcanue nospexcoerus pomopa 11, obmomxu
cmamopa 10 unu poaukos noowuntuka 37.

E4

10 11 1

Pucynok 39 — MonTaxk poTopa B cTaTop

BbIKpyTUTh BUHTBI C Iaii0aMu, KOTOpBIE YAEP>KUBAIOT KOJIBLO JUIS MOJHKATUS HAPYXK-
HOU 00oiiMbl moamunuuka E3, nemMoHTHpoBaTh €ro. YCTaHOBUTH B IIUT MOAUIMITHUKOBBINA 1
KoJb110 yrnopHoe 13, Mmacimoorpaxarens 17, a 3aTem BHemrHu# jgabupunt 15. [IpuTsaHyTh CMOH-
TUPOBAHHBIC JETATH K IIUTY MOAIUIHUKOBOMY 1 BuHTamu U maiidbamu. CHATH ¢ Bana poropa 11

Harpasysitomyio BTyiKy E1 (cm. pucyHok 40).

15 17 13

Pucynok 40 — MoHTax BHEIIHETO JJAOUPHUHTA, MAaCIIOOTPAKATENS U YIIOPHOTO KOJIbIIA CO CTOPO-
HBI IPUBOJIA
BBIKpYTUTH BUHTHI ¢ [Iaii0aMu, KOTOPBIC YIECPKUBAIOT KOJIBLIO JAJISL TIOJHKATHS HAPYK-
HOH 00oiMbI moamunuuka E3, neMoHTHpoBaTh €ro. YCTaHOBUTH B IMUT MOAIMIMITHUKOBBIA 2
KoJbLl0 yropHoe 12, macnoorpaxkarens 17, a 3arem BHewmHuit nabupunt 15. IpuTsHyTH CMOH-
TUPOBAHHBIE JIETATU K IUTY MOAIIMITHUKOBOMY 2 BUHTaMH M I1aii0aMu (CM. pUCYHOK 41).
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Pucynok 41 — MoHTax BHEUIHETO JTJAOMPUHTA, MAcIO0TpaXKaTelisl M YIOPHOTO KOJIbIIa CO CTOPO-
HbI TOPMO32

Y CTaHOBUTH yIOp ¢ 3y04aThIM TUCKOM S M 3aTsHYTh Ipu nomourn kioda ES (MomeHT
3aTspkkd 100-150 H-Mm). YcraHoBuTh Kphimky aatunka 20, MPUTSAHYTH €€ K paHee CMOHTHUPO-
BaHHOMY BHEIIHEMY JaOupunTy 11 npu momomm BUHTOB U A0 (CM. pucyHoK 42).

Pucynok 42 — MoHTax ynopa ¢ 3y04aTsiM JUCKOM M KPBIIIKHU JaTYUKA CO CTOPOHBI
TOpMO3a
B HIWKHIOIO 4acTh KPBIIIKH AaTYMKA CKOpocTU 20 yCTaHOBUTH JaTUMK YacTOTHI Bpallle-
Hus 36, KpenuTh AByMS BUHTAMHU C IMaii0aMu. Y CTaHOBUTH KPHIMIKY 14, KpenuTh ee OonTamu ¢
mabamMu yaepKUBAroOIKe KPBILKY (CM. PUCYHOK 43).

Pucynok 43 — MoHTaXx 1aT4nKa 4aCTOThI BPAIlEHNS U KPBILLIKU
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[IpokoHTpOMMpPOBaTh BO3AYIIHBIA 3a30p MEXAY JATYMKOM YacCTOTHI BpaiieHus 36 u
yImopoM ¢ 3youaTeiM quckoMm 5. [Ipu HEOOXOAMMOCTH MPOW3BECTH PETYIUPOBKY 3a30pa Ipo-

KJIaJIKaMH (CM. PUCYHOK 44).
5

36

Pucynok 44 — Bo3aynsslit 3a30p MKy 1aTYNKOM CKOPOCTH U 3y04aThIM JUCKOM

CkBO3b ABUTATEIh NPOTAHYTH TPYOKU 27, Ha UX KOHI[BI HaJIETh PE3bOOBBIE COCAMHEHMUS
6 (e 3arsruBath). BecTtaBuTh TpyOKHU 27 B pe3p0OBBIC COCIUHEHUSI 6 BKPYYEHHBIC B IIUT IOJ-
MIUMITHUKOBBIN 1. 3aTAHYTh Bce pe3pO0OBBIe coequHeHus 6. B KOHIBI TpyOOK 27 BKPYTUTDH IIpecc-
MaclieHKH 34, HaJeTh 3allUTHBIC Komadku 35 (cM. pucyHok 45, 46).

Pucynox 46 — MoHTax MacieHOK, Pe3b00OBBIX COSAMHEHUH, TPYOOK JIJIsl TOTIOJTHEHUS CMa3KH

CkBO3b JBUTATEbh MPOTAHYTH Kabedb OT TepMope3ncropa 8, yCTaHOBUTH TEpMOpPE3U-
crop 8 B mut 1. (cM. pucyHok 47).

r

5
Pucynok 47 — MoHTax laT4yrMKa TEMIEPATypbl HOAMIMITHUKA CO CTOPOHBI TPUBO/IA
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B cTynuy muTa noAmMImHUKOBOTO 2 BKPYTUTh TepMOpe3ucTop 9 (kabenp He TToKas3aH).
[TpuBsizath kabenb 0T TepMoOpe3ucTopa 9 K CkoO€e MuUTa MOJIIUITHUKOBOTO 2 IIHYPOM (CM. pUCY-
HOK 48).

Pucynok 48 — MoHTaX naTdyurka TeMnepaTypbl HOJUIMITHUKA CO CTOPOHBI TOPMO3a

[ToaxMr0UnTh BCE JATYMKU TEMIIEPATYPHI U JATYUK CKOPOCTH K BUIIKE 39 B COOTBET-
CTBUHU cO cxemol npuinoxenus B. Bunky 39 3aBectu nepxatenb 3, BKpYTUTh BUHTHI C IIaii0aMu
CKBO3b (praner] Bk 39 B nepkatenb 3 (CM. pUCyHOK 49).

Pucynok 49 — MoHTax pa3bema

Ha noamunHukoBeIid MUT 2 YCTAaHOBUTH MpoKIaaky 21 u kpeiky 22. CMOHTUPOBAH-
HBIE JIETalId KPEMUTh manoamMu u 6oatamu (cM. pucyHok 50).

2

Pucynok 50 — MoHTaX KPBIIIKH ITOJOCTH OTPaOOTaHHOM CMa3Ku
(cTopona Topmo3a)

YcTaHOBHUTH HAa MOAIMUMTHUKOBEIN KT 1 poknaaky 23 MaciocOOpHUK Al OTpaboTaH-
HOM cMa3ku 7 (CM. pUCYHOK S1).

Yy

1

Pucynok 51 — MoHTaxx MaciaocOOpHUKA I OTPaOOTaHHOM CMa3Ku (CTOpOHA MPUBO/IA)
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VYcTaHOBUTH HA TOAMIMITHUKOBBIN MUT 2 BEHTHISIITMOHHBIC pemreTku 30 (2 mT.), 29 (1
mt.) 1 31 (2 wr) (cM. pucyHoK 52).

Pucynok 52 — MOHTaX BEHTWISIIMOHHBIX PEIICTOK MOAIIUITHUKOBOTO IIUTA
(cropona TopMO3a)

Ha moammnaukoBeiid muT 1 yCTAaHOBUTH BEHTWISIITMOHHBIC pemieTkn 28 (8 mrT.) (cM.
pUCYHOK 53).

Pucynok 53 — MoOHTaX BEHTWISILIMOHHBIX PEIIETOK MOAIIMITHUKOBOTO IIUTA
(cTopona npuBojia)

Ha nmoammnaukoBbIil UT 2 yCTAHOBUTH KPBILIKY AaTuhka ckopoctu 25. Ha mommmn-
HUKOBBIA IUT 1 YCTAaHOBUTH KPBIIIKY KPETUICHHS JaTdyrdKa TEMIEPaTyphl MOIIIUITHUKA 26 (CM.
pucyHok 54).

25

Pucynok 54— MoHTax KpbIIIKY AaTYMKA CKOPOCTH U KPBIIIKH JaTYUKA TEMIIEPATYpPbI

NOAUIMITHUKA
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3.4 IlepeyeHb BO3MOKHBIX HEMCIPABHOCTEN MPH IKCIUIyATAIMM U METOAbI MX
yCTPaHeHus!

A\ semviABnE

BCKpblmue, PEMOHM UIU 3AMEHY MmOocOo UJIU UHO20 I1emeHma

osueamens npous’eodumb JUUb nocie moeo, Kak 6y()em YCmMAaHo6J1€HO, YMO HEUCnpasHocnib 6bl-
36dHA noepewcdeHueM OAHHO020 dNleMeHmda.

[Ipu mosiBIeHNMHM HEUCNPABHOCTH B paboTe ABHrareisi HEOOXOIMMO, IMPEXAE BCEro,
YCTaHOBUTbH NPUYMHY, BHI3BABLIYI0O HEUCIPABHOCTh. [IpoBepuTh, HET 1 0OpBIBa MPOBOJOB, He-
HCIPABHOCTU KOHTAKTHBIX COEMHEHUN BO BCEX LIETISIX.

[lepeueHb BO3MOXKHBIX HEUCIIPABHOCTEH M METOJbI UX yCTpaHEHMs MPUBEJIECHBI B Ta0-

mare 3.4.1.

Tabmuua 3.4.1 IlepeueHb BO3MOKHBIX HEUCIIPABHOCTEH JBUTaTeNsl U CIOCOOBI UX yCTpa-

HCHHUA

HanmenoBanmne Hewc-
MPaBHOCTH

BeposTHpie TpUYHHBI

Metonansr
YCTpaHEHHUS

CHIXeHHne COnpOoTUB-
JICHUS U30JISLUH

YBnaxuenne oOMOTkH ctaTtopa 10
WM HETIOCPEICTBEHHOE IOTIaj1a-
HHE BOJIbI B MIOJIOCTh CTATOPA, TI0-
najiaHue Ha OOMOTKY MacJsTHOM
IBUTH U TPSI3H, CTAPSHUE H30JIsI-
II1H U3-32 OOJIBIINX U JITUTEIb-
HBIX TIEPETPEBOB OOMOTKH TIPH
nieperpy3Kax IBUraTesst, MeXaHH-
94eCKOe OBPEXKICHUE N3OIISINU
npu pa3paboTke u cOOpKe JBHTa-
TeJIsI.

IIpocymuTs 1BUraTellb, UCIONb3YS
pEKOMEHIalluu pasjiena 4 HacTOosIEro
PYKOBOJICTBA MO AKCILTyaTalUH.

VY 1anuTh rpsA3b U NbUIb, IPOAYTH ABU-
raTesb CKaTbIM BO3LYyXOM U, €CIIU
HE00X0IUMO, IPOTEPETh MOBEPXHOCTh
OOMOTKH JIBUTaTeNIb YUCTON BETOIIBIO,
CMOYEHHOW CIIUPTO-OCH3MHOBOM CMe-
coio (6:1)

[Ieperpes nogmunHu-
KOB

3arpsi3HeHHE MOAIIUITHUKOB 37,
38 npu cOopke, 3arps3HEHHAS
CcMa3Ka, N30BITOK WJIK HEJOCTaTOK
CMa3KH B MOJAIIUITHUKOBBIX y3JaX,
CMENIMBaHUE CMAa30K PAa3HbIX Ma-
POK M3HOLLIEHBI WIH pa3pylIeHbI
JEeTaJIi TOAIIUITHUKOB, MOIINII-
HUKHU YCTAHOBJIEHBI C IEPEKOCOM,
MaJibl paJualibHbIE 3a30pbI B MO~
[IMITHUKAX, TPEHUE B YINIOTHEHU-
SIX IOJIIMITHUKOBBIX Y3JIOB.

[TpoBecTH peBH3HIO MO IIAITHUKOBBIX
y37108B (3.3.1). YcrpanuTh 3aMeveHHbBIS
HEJ0CTaTKH.

Bri6poc cmazku u3
MOJIIIUITHUKOBBIX y3-
JIOB BO BHYTPEHHIOIO
MOJIOCTH IBUTATEIS
WA HAPYXKY CO CTOPO-
HBI BBICTYTIAIOIIETO
KOHIIa BaJa.

Bonbine 3a30pbl B 1aOMpUHTAX,
U30BITOK CMa3KU B MOIITUITHUKO-
BBIX y3JIax.

[IpoBecTu peBU3MIO MOJIIUITHUKOBBIX
ymnotHenuit (3.3.1). Yerpanurs 3ame-
YeHHbIe HenocTaTku. He momyckarts
MIEPETOTHEHNUS TTOAIIUITHUKOB CMa3-
kot (ITpmnoxxenne X).

Henomyctumas Bubpa-
LS IBUTATEIs

HeraBI/IHBHaﬂ HCHTPOBKa ABUIa-
TCJIA B IIIACCH

[IpoBepuTh LIEHTPOBKY
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3.5 Mepbl 0€301aCHOCTH MPH IKCILTYaTANMM JABUTATEJIs

[Tpu ycraHoBke, 00CTYKMBAaHUU M SKCIUTyaTallud JBUTaTeNlss HEOOXOAUMO COOIIOIATh
NpaBUiIa TEXHUKU OE30IaCHOCTH, MPHUHATHIE y moTpedutens. K oOcmyKUBaHUIO BUTATEINS
JIONYCKAIOTCS JIMIA, MPOIIEAIINE MPOBEPKY 3HaHUU 1o [IpaBWiiaMm TEXHUYECKOM AKCIUTyaTa-
IIUH 3JEKTPOYCTaHOBOK MoTpedureneid, [IpaBuinaM ycTpoiicTBa 31€KTPOYCTAHOBOK M IpaBH-
JaM TEXHUKM O€30MacCHOCTH, M3YYMBIINE YCTPONCTBO W MpaBHia JKCIUTyaTallud JaHHOTO
JIBUTATEJSI.

be3omacHocTh TpH OOCTY)KMBaHHWM ABUTATENsE COOTBETCTBYeT TpeboBanusiM ['OCT
12.2.007.0, 'OCT 12.2.007.1, I'OCT 12.1.004, ITOT33 u nacrosmero P3.

A\ sEviAHRE

Ilpu pabomarowem asmocamocsaie uiu npu pabomarowem ou-
3eq1e 0sueamenb HAX0O0UMCsE NO0 ONACHBIM OJisl OOCIYHCUBAIOULE20 NEPCOHANA HANPANCEHUEM.
Ilosmomy, evinonHeHue Kakux-iubo padom no MexHUdecKoMy OOCIVHCUBAHUIO UTU DPEMOHMY
osuzamelist, NPOU3B0OUNMb MOJILKO NPU Hepabomarouem ouseie.
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4 TEXHUYECKOE OBCJIIY KUBAHHE

Hcnonvszoeams noowunHuky ¢ ucmekuum 2apaHmuinbim
cpokom Ha osucamene!

4.1 O0mue ykazaHus

Jns obecriedeHUs] MCHPABHOTO COCTOSHUSI JBUTATENl HEOOXOJUMO IMPOBOAUTH TIIIA-
TEIbHBIA YXOJ 3@ HUM B COOTBETCTBHH C YKAa3aHMSIMH HACTOSIIErO PyKOBOJCTBA IO 3KCIUTyaTa-
LUN.

K oOcnyxuBaHuio nBUTATENs JOMYCKAIOTCA JIMIA, MPOIIEIINE MPOBEPKY 3HAHHUM IO
[IpaBunaM TEXHHMYECKOW SKCITyaTallud 3JEKTPOYCTaHOBOK moTpedureneii, [IpaBumam ycTpoii-
CTBa 3JIEKTPOYCTAHOBOK U IIPAaBUJIaM TEXHUKHU O€30MaCHOCTH, U3YyYMBIINE YCTPOICTBO U MpaBU-
J1a DKCILIyaTalluy JaHHOIO JBUraTEls.

Heooxo00umo npu npoeedenuu xaxcoozo TO oseuzamensa denames ommemky 6 nac-
nopme, ¢ pazoene «Yuem mexHuueckozo oocayycueanuny. Konuio cmpanuyst nacnopma c
ouepeonoiu 3anucvio 0 nposedennom TO neob6xooumo omocirame ¢ Omoen mexHu4ecKko2o
Koumpoaa npeonpuamus — uzeomosumenn: 000 «Cuodinekmponpueoo» 630088, 2. Hosocu-
oupck, yn. Ilemyxoea,69/5; ¢paxc 8 (383) 285-00-26 wunu no 3InekmponHout noume
otk@ssep.ru u info@ssep.ru

ExenneBnoe oocnyxxuanue EO, Texandeckoe oocnykuBanue TO mpeaHazHaueHbI IS
HpOBepKI/I TCXHHUYCCKOI'O COCTOAHUA ABHUIATCIIA, HO,Z[I[ep)KI/IBaHI/IH €ro B 4YHUCTOTC, yCTpaHeHI/Ie
0OHapy)XCHHBIX HEHUCITPABHOCTEH, BRITIOJTHSIIOTCS 0€3 CHATHUS JBUTATENCH C caMOCBala.

BI/I,Z[BI TCXHUYCCKOI'O 06CJIy)KI/IBaHI/ISI ABUTAaTCIIsL HGOGXOI[I/IMO COBMCIIATh C TECXHHUYC-
CKMM OOCTY)KMBaHHEM CaMOCBajia, HO TPH 3TOM IMEPUOAUYHOCTH BBIMOTHEHHUS TEXHUYECKOTO
OGCJIy)KI/IBaHI/ISI ABUTATCIIA HEC JOJI2KHA HpCBBIH_IaTB BCJINYHHBI, HpI/IBeI[eHHBIC B Ta6JII/II_IC 4 1 . 1 .

Taomuma 4.1.1

HanmeHoBaHue BUIOB TEXHHAYE- [TeproAMYHOCTH TEXHHYECKOTO OOCTY)KUBAHHS
CKOT'0 00CITY>KHBaHUS
ExxenneBnoe oocnyxuBanue (EO) |ExenneBHO

Texuuueckoe oocayxkuBanue (TO) |Yepes kaxapie S00 yacos

Texymuit pemont (TP) Yepes kaxasie 30000 yacoB wiu 5 jeT (4To
HACTYIHT PaHBIIIE), I IIPH OOHAPYKEHUH Ha
TEXHUYECKOM 00CTyKMBaHUU Je(HEKTOB, HE-
YCTPaHUMBIX 0€3 JeMOHTaXa JBUTATEIIS C CaMO-
cBasa

4.2 Ilopsaok TeXHHYECKOro 00C/Ty:;KMBAaHUsI ABUTaTeJIsI

[Topsok TeXHUUECKOTO 00CTY)KMBAaHUS ABUraTeNsl yKazaH B Tabnune 4.2.1.
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Tabnuua 4.2.1 [opsaok TEXHUYIECKOTo 00CTy)KUBAHUS ABUTATEIS

Bunst HaumenoBanue Texandyeckue TpedOBaHUS Hopwmsr
TO oowekra TO u paboThl TO, u
EO 1. IlpoBeputs uctpas- | [IpoBepuTh BU3yaabHO KPETUICHUE IBUTATENS B MO- 0,1
HOCTD ITOJIBECKH JIBU- | CTY, yOSIUTHCS B OTCYTCTBUM YACTHYHOTO OTBUHYH-
raTes. BaHWMsI OONTOB, MOATSIHYTH OOJITHI.
2. IIpoBeputh BHEIII- Bentunsnuonnsie pemetku 28, 29, 30, 31 10KHBI
HUM OCMOTPOM COCTO- | TUIOTHO MPHUJIETATh 10 BCEMY NIEPUMETPY, KPETICKHBIC
SIHUE KPETUICHU BeH- | OOJITHI IOJDKHBI OBITH TUIOTHO 3aTSAHYTHI (Tabsuia
THJISIIIUOHHBIX Pellie- 3.3.1). BeiBogHBIC TPOBO/IA JOJKHBI ObITH HAJICKHO
TOK U BBIBOJHBIX MIPO- | 3aKPETICHBI U HE UMETh TIOBPEXKACHUI.
BOJIOB JIBUTATEIISI.
3. IIpoBepuTth OTCYT- [Tpr HEOOXOTMMOCTH OYUCTHUTH TBUTATEIH OT OTHE-
CTBHE Ha HAPYXKHBIX OTACHBIX MATEPHUAJIOB: MOATEKOB TOPIOYE-CMA30UHbIX
MMOBEPXHOCTSX JIBUTA- | MAaTEPHUAIIOB, YTOJIbHOMN MbLITX WIH JIP.
TeJIsi OTHEOMACHBIX Ma-
TEepUaJoB.
4. ITpoBeputhb coctosi- | M30ms11ust BEIBOHBIX MPOBOIOB HE JIOJDKHA OBITH Ka-
HUE BBIBOJHBIX TIPOBO- | KUM-THO0 00pa3oM MOBPEXKJICHA, HAJpe3aHa, WIn
JTIOB VIMETh OIUIABJICHHYIO TIOBEPXHOCTH
TO 1. ITpoBectu oOCITyXH- 0,3
Banue kak B EO.
2. llpoayts BHyTpeH- | OYHCTHUTH OT TPS3H HAPYKHYIO TIOBEPXHOCThH 3JICK-
HUE TIOJIOCTH JIEKTPO- | TPOABUTATEIIS, TPOYTh IBUTATEIh CyXUM CKAThIM
JIBUTATENSI CYXUM CKa- | BO3AyxoM. JlaBieHre Bo3yxa IOJDKHO OBITh He Oosee
THIM BO3JYXOM. 0,2 MI]a.
3. [IpoBepka Temmiepa- | Jomyckaercs HarpeB moammmaUKoB 10 90 °C.
TYpPBI TIOAIIAITHAKOB
JIBUTATEJISI Cpasy To-
CcJie IPUOBITHS CaMO-
cBasa
5. TlpoBepka 3atskku | [IpoBepuTh BU3yasIbHO, yOSIUTHCS B OTCYTCTBHH Ya-
Pe3bOOBBIX COeUHE- CTUYHOTO OTBUHYMBAHUS, IOATIHYTH pe3b00BHIE CO-
HUUW B JJOCTYITHBIX M€- | €IWHEHUS.
CTax.
5. U3mepenne conpo- | ConpoTUBIEHUE N30SI OOMOTKU CTaTOpa OTHOCH-
THBJICHHS] OOMOTKH TEJILHO KOpITyca IMpH TeMIiepaType 0JIM3Koii K pado-
cTaTopa. 4yel, TOIDKHO OBITh He MeHee 1MOM; B XOJIOAHOM CO-
cTosiHuM - He MeHee 20 MOm.
6. [TomomaeHne cma3- | YanuTh U3 KaMep OTpadOTaHHYIO0 CMa3Ky, TOTIOJI-
KH B TTOJIITUITHUKOBBIE | HUTh CMa3Ky 4yepe3 CMa304HbIe TPYOKH B COOTBET-
Y3IIBI. CTBUH C TIpriioxkeHuem /1.
TP 3amMeHa nmoamunHUKoB | IIpoBecTr 3aMeHy MOAIIMITHUKOB B COOTBETCTBUH C 25

n.3.3
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O0bem paboT OyneT 3aBUCETh B KAKIOM KOHKPETHOM CIIydae B 3aBUCUMOCTH OT TEXHH-
YECKOTO COCTOSHUSI pEeMOHTHpYeMoro asurareis. [locie peMoHTa peKOMEHTyeTCs TPOBECTH HC-
IBITAHUS IBUTATENS B COOTBETCTBHH C 1I. 4.3.

4.3 HcnbiTaHus ABUTATEJIs N0CJEe PEMOHTA

[lo oxoH4YaHMM pPEMOHTA JBUTATENb CJIEAYET MOABEPTrHYTh UCIbITaHUSAM. VcnbiTaHus
MPOBOJSTCS C LENbI0 KOHTPOJISl KaUeCTBa MPOBEICHHOTO PEMOHTA.

Bce ucnbiTanus aBuratens clielyeT NpOBOJUTh B HOPMAJIbHBIX KIMMAaTHUYECKUX YCIIO-
Busix, oroBopeHHbIX ['OCT 15150. Bee cpeacTBa u3MepeHus AOKHBI OBITh TTIOBEPEHBI, a UCITBI-
TaTeNbCKoe 000pyIOBaHUE ATTECTOBAHO.

[lepen npoBeeHNEM HUCTIBITAHUNA HEOOXOIUMO MPOBECTH OOKATKY ABUTATENs MpPU Clie-
JIYIOIIUX MapaMeTpax:

15 mun — 200 06/MuH;

15 mun — 500 00/muH;

15 mun — 1000 06/MuH;

15 mun — 1500 06/MuH.

HcnpiTaHns OTpPEMOHTUPOBAHHOTO ABUTATENS CIEAYET MPOBOIUTE B 00BEME:

4.3.1 Ilpu 3aMeHe TOAIIUITHUKOB, 0€3 BMEIIATEIHCTBA B OOMOTKY WM B BBIBOJIHBIC
MPOBO/IA:

4.3.1.1 U3mepenue cOpoTHBIICHUS H30SIMNA OOMOTOK OTHOCUTEJIBHO KOPITYCa U MEX-
1y oomotkamu ripou3BouTh o 'OCT 11828, paznen 6;

4.3.1.2 N3mepeHue COnpoOTUBICHUS OOMOTOK M TEPMOPE3UCTOPOB MOCTOSIHHOMY TOKY
MPOBOAUTH METOI0M amnepmeTpa u BoiabT™MeTpa o 'OCT 11828, pazgen 3;

4.3.1.3 3mepenue ypoBHs BUOpaIMy ABUraTesNsl IpU HOMUHAIBHOW U HAUMEHbILIEH Ya-
crotax BpamieHus: mo 'OCT IEC 60034-14. KonTposs BUOpaIuu NpoBOAUTE B TPEX HampaBiie-
HUSIX (OCEBOM, BEPTHKAIBHOM, TOPU30HTAIFHOM) Ha Ka)KJIOM MOIIUITHUKOBOM IIIUTE;

4.3.1.4 TIpoBepka pabOTOCITOCOOHOCTH JaTdyWKa OOOPOTOB, KOHTPOJIb 3a30pa MEXKIY
JATYUKOM U 3y0UaThIM KOJIECOM.

4.3.2 Tlpu 3ameHe BBIBOJHBIX MPOBOJOB HEOOXOIUMO MPOBECTU HCIIBITAHUE JABUTATEIIS
noBbIIeHHBIM HanpsbkeHnueM (2100 + 100) B, 50 I'L] B Teuenue 60 ¢ u Bech nepeyeHb UCIBITA-
Hui o 11. 4.3.1

4.3.3 B ciyuae peMoHTa OOMOTKH JBUTATENs HEOOXOAMMO MTPOBECTH UCTIBITAHUS B 00b-
eMe mpuemMo-cratounbix mo 'OCT 2582 n.7.4 u mpoBecTH POBEPKY pabOTOCIIOCOOHOCTH JaT-
yuKa 00OpOTOB, IEIOCTHOCTH IENEeH TepMOPE3UCTOPOB, KOHTPOIh 3a30pa MEXKAY JATIYMKOM U
3y04aThIM KOJIECOM

4.4 Yxoxa 3a oOMOTKAMHU

M3onsmust Tpedyer ocoboro HaOMIOICHUS HA MPOTSKEHUU BCETO JKU3HEHHOTO ITHKIIA
JABUTATECIIA. Cocrosuue HU30JIA1IUHU ONIPCACTIACTCA BHCIIHUM BHIOM U BEJINYUHOU COIIPOTUBJICHUA
U30JISIUH.

4.3.1 Buemrauii Bug

M3onsiuust aBurarens HeE JOJDKHA UMETh MOBPEXKICHUW M 3arpsA3HECHHM. 3arpsa3HEeHUS
YI[aJIHTB HpI/I IIOMOIIIX OYHUCTKH C ITIOMOIIBIO HpOHYBKI/I CyXI/IM CXKaThIM BOBIIyXOM JABJICHUCM HEC
omee 0,2 MIa (2 krc/cM?), @ TakyKe IPOTHPKON MSTKOI BETOLIBIO.

37
I'TIMH.652433.001 PO
GPIN.652433.001 RE



B cnyuyae xorja moBepXHOCTh M3OJISILIMM 3arpsi3HEHA MAaclioM WM CMEChI0 M3 Maciia U
OBUTH JUIS TIPOTHPKUA MPUMEHSATH PACTBOPHUTENH. B KauecTBe pacTBOpHUTeNield MOTYT OBITh TPH-
MEHEHBI:

— cMmech (peona 113 ¢ aBumanmonHbiM TorumBoM TC-1 TOCT 10227 B cooTHOIIEHUH
1:4:

— cmech criupta 'OCT P 55878 ¢ 6ensunom 'OCT 1012 B cootHomeHn# 9:1

A\ BErVARBE

Ilpu evinonnenuu pabom, c6a3aHHBLIX C NPOOYEKOU UMU
OYUCMKOU U30TAYUU C UCNOTL30BAHUEM pACmEopumenel coon00ams npasuila mexHuKy oes-
ONAcHOCMU 8 4acmu UHOUBUOYAILHOU 3AWUMbL OP2AHO8 OLIXAHUA U 21d3.

4.3.2 ConpoTHUBIEHUE U3OJISIITUN

Kputepruem ynoBIEeTBOPUTEIHHOTO COCTOSIHHSI M3OJISIIIAM CJIEAYET CUUTATh BEIUYUHY
ee compoTtuBieHusl. CONpOTUBICHHE H30JSIMA OOMOTKH CTaTOpa OTHOCHUTEIBFHO KOpIyca IMpH
TeMIeparype, OJIM3Koi K pabodeil, momxkHO ObITh He MeHee 1| MOM, B XOJIOJHOM COCTOSIHUY - HE
Menee 20 MOwm.

[Tpu conmpoTHUBIEHUH U3OJIAIUN HUKE HOPMBI IOJDKHBI OBITh IPUHATHI MEPHI TIO €€ BOC-
CTaHOBJICHUIO: YHCTKA, & IPU HEOOXOAUMOCTH MTPOMBIBKA U CYIITIKA U30JIAIUU 00MOTOK. [IpoMBbI-
BaTh OOMOTKH PAacTBOPHUTENIEM, IPUBEICHHBIM B pasnene 4.3.1 HeoOX0oauMO ecu JBUTATeNh 3a-
IPS3HEH HACTOJIBKO, YTO TIPU TIOMOIIM YHCTKU HE YIACTCS JOOUTHCS MOBBIIICHUS! COMPOTHBIIC-
HUS U30JSIIHH. [[71s1 pOMBIBKY M30JISIIIMKA HE0OXoiMMa pa3dopka asurarens. Pazoopka nBurate-
JIS IPOU3BOMTCSI B COOTBETCTBHH C Pa3esioM 2.

[Tocne MpOMBIBKY U30JISLIUN ABUTATETH HEOOXOAUMO MPOCYIIHTD.

4.5 KoHncepBanus

4.5.1 KoHcepBamusi 3JIEKTPOABHUTATENS 3aBOJIOM-U3TOTOBHUTENEM OOECIEYMBAET CPOK
COXPaHsAEMOCTH JI0 MepeKkoHcepBanuu 3 roaa mpu yciosusax xpanenus 2 (C) mo 'OCT 15150.

Kaxnpix 3 mecsiria cBOOOHO MPOKPYTUTE POTOP ABHUraTess pykou, caenas 10-15 obo-
potoB. Ecnm Banm nBurarenst 3aUKCHpPOBaH TPAHCIOPTUPOBOYHON CKOOOH, mepesl MPOKPYTKOM
ckoOy Heo0XoauMo JeMOHTHpoBaTh. [locne MpoBOpauMBaHUS TPAHCIIOPTUPOBOYHYIO CKOOY
YCTaHOBUTH OOpAaTHO Ha JBUTATENb B COOTBETCTBUH C [Ipmioxenuem b.

Kaxnplif rog Heo6X01MMO HOMOIHATH CMa3Ky MOJIIMITHUKOB Yepe3 CMa3ouHbIe TPYO-
KU B COOTBETCTBUU ¢ mpuiiokeHueM JK u mpoBecTu ero ookatky. PesxuM oOkaTKu mpuBesieH B
n.4.3. Ecau Ban nBurarens 3a(UKCUpOBaH TPAHCIIOPTUPOBOYHON CKOOOH, Mepen MpOKPYTKOH
cKkoOy HeoOxoauMo IeMOHTHpoBaTh. Ilocie 3aBeprieHUs pabOT TPAHCIOPTUPOBOYHYIO CKOOY
YCTaHOBUTH OOPATHO Ha JBUTATEINh B COOTBETCTBUH C [Ipmioxenuem b.

[To ncreuennu 3 metT HEOOXOIMMO MPOBECTH MEepeKOHCcepBanui0. HeoOXxoaumo ynamuTh
CJIeIIbI TIPENBINYINeH KOHCepBallii, YOSAUThCS B OTCYTCTBUU KOPPO3UU HA BCEX HAPYKHBIX Me-
TaJNIMYECKUX MOBEPXHOCTAX AJeKkTpoasuratens. Cienbl KOPpO3UU yAaIUTh (€CIU OHU €CThb) C
MOMOIIBIO CTEKJITHHON NUIM(OBANBHONW MIKYpKH Ha Oymare, 3epHucTocThio 8 — 16 mo 'OCT
6456, cMOYCHHOM B MallTMHHOM MaciIe.

Mertamniyeckue MOBEPXHOCTH JIEKTPOABHUraTENs, MOIBEPKEHHBIE KOPPO3UH, 00€3KNU-
pUTh (TIPOTEPETHh BETOIIBI0, CMOYCHHOW B OCH3MHE; MPOTEPETh CYXOW Cal(eTKON 0 MOTHOTO
ynaneHus: OCH3MHA).

[ToaroroBneHHbIE MECTA MOKPHITH TOHKUM clioeM cmasku Jluton 24-Mmu 4/12-3 TOCT
21150.

[IpokauaTh Bech 00bEM CMa3KH MOJIIMITHUKOBBIX Y3JIOB 4Yepe3 CMa3ouHble TPYOKH B
coorBercTBUM ¢ llpunoxenuem X, ynanute crapyro cMasKy M3 MOJOCTEH ISl OTpabOTaHHOM
CMa3K{ M TIPOBECTH ero oOkaTky. Pexxum oOkatku mpuBeneH B 1m.4.3. Eciam Banm nBuratens 3a-
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(bUKCHUPOBaH TPAHCIIOPTUPOBOYHON CKOOOM, TEpen MPOKPYTKOH CKOOY HEOOXOAMMO JIEMOHTH-
pOBaTh.

4.5.2 KoHcepBanus 3l€KTPOABUTATENI B COCTaBE PEAYKTOpPa MOTOP-KOJIEC aBTOCAMO-
CBaJia 00ECTIIeUYnBAET CPOK COXPAHAEMOCTH JI0 TIEPEKOHCEpBAIMK | TO/I MPU YCIOBUAX XPaHEHUS
2 (C) mo T'OCT 15150, mo WcTeueHUH NAHHOTO CPOKa CJEAYET MPOBECTH MEPEKOHCEPBAIUIO
anektpoasuraresns. Konceppaiuio npou3BoIUT 3aBOA-U3TOTOBUTENb aBTOCAMOCBAJIA WJIU TOTpE-
OUTENb.

[Ipu mepeBozae >MeKTpoABUTATENsI HA XPAaHCHUE W/WIU TPAHCIIOPTUPOBKY B COCTaBE pe-
IYKTOpa MOTOP-KOJIeC HEOOXOMMO IIPOBECTH CIIEAYIOUE pabOThI 110 €ro KOHCepBaLlUU:

- BBIBOJIHbIC TIPOBOJA U UX HAKOHEYHHUKH 00epHYyTh Oymaroi napadunupoBanuoi BII-3-
35TOCT 9569, 3akpenuth MIHYPOM.

- MaclIeHKH CMa3KOTIOBOSAIINX TPYOOK MOKPBITH TOHKUM c0eM cMasku Jluron 24-Mnu
4/12-3 TOCT 21150, o6epuyth ux 6ymaroi napadpunupoBannoit bII-3-35 TTOCT 9569 u nen-
KOU IOJMATUIICHOBOH, 3aKPEIUTh LIHYPOM;

- mpou3BecTH 00pabOTKYy BCEX OTKPBITHIX METAIMYECKHX IOBEPXHOCTEH COTJIACHO
m.4.5.1;

- 00epHYTh IJICHKOH MOJMATUICHOBOM IIUTHI, JI MPEAOTBpAIlEeHUs MONaJaHusl BJIaru U
MbUIM BHYTPH ABUTATEISI U€pe3 BEHTHIALIMOHHbBIE PEIIETKH, MJIEHKY 3aKPENUTh HTHYPOM;

IIpy nepexkoHcepBali MOMOJHUTH CMa3Ky MOJIIIMIHUKOB corjiacHo [Ipunoxenus XK.
Bpyunyto npoBepHyTh poTOp, caenars 15-20 060poToB.

4.5.3 KoHcepBanus 3J€KTpOJBUTATENsl B COCTaBE aBTOCAMOCBaia JOMYCTUMO ITPOBOAUTH
B CJIy4asiX, KOr/ia OCYIIECTBISATh €KEMECSUHBIA 3aIyCK aBTOCAaMOCBajia HEe MPEACTABIISIECTCS BO3-
MO>KHBIM WJIM KOTJIa CPOK XpaHEHHUs IpeBblIaeT Tpu Mecaua. Cpok COXpaHSIEMOCTH AJIEKTPO-
JIBUTATEJS 10 IEpeKoHcepBauu 1 roa.

J151s KoHCcepBalyK 3JeKTPOABUTATEs] HEOOXOAUMO POBECTH CIEAYIOLTNE pabOTHI:

- MacJIeHKH CMa3KOTIOJIBOSAIINX TPYOOK MOKPBITH TOHKUM C0eM cMasku Jluron 24-Mnu
4/12-3 TOCT 21150, o6epuyth ux 6ymaroi napadpunupoBannoit bII-3-35 TTOCT 9569 u nen-
KOU IOJIMATUIICHOBOH, 3aKPEIUTh LIHYPOM;

- 00epHYTh TUIEHKOW MOJMATUIICHOBOM IIUT CO CTOPOHBI TOPMO3a, AJIsi MPEAOTBpAIlCHUS
nonajaHusi BIard U MbUIM BHYTPh JABUTATElN Ye€pe3 BEHTWISALIMOHHBIE PEIIETKH, MJIEHKY 3aKpe-
MUTh IIHYPOM;

- 3arJayldTh ABEPIBl OTCEKOB AJI MPEAOTBpALCHUs MOMAaJaHus BHYTPb JOXKIs, CHEra,
IpSA3H WU APYTUX 3arpsi3HEHUH.

[Ipu nmepekoHcepBalMK MOMOJHUTH CMAa3Ky MOJIIMIHUKOB coriacHo Ilpunoxenus XK.
Bpyunyro npoBepHyTh poTop, caenarh 15-20 060poToB.

A\ BEINVABRE

Heobxooumo nposooumsv nepuoouueckue npogepku yeioCcmHo-
cmu 3auumol ROOWUNHUKOBBIX WUMO8 JJIeKMPOoO08Uu2ames XpaHaue2ocs 6 cocmage peoykmopa
MOMOp-Koaec Ul asmocamoceana He meHee uem oout 8 2-3 mecaya.

A\ BEINVIABRE

V anexmpoosucameneil, cmoswux Ha XpameHuu 8 cocmase pe-
O0YKmMopa MOmMop-Koaec uiu asmocamoceand nposooums NPOKPYyUUSaHUe KOpsi He pedxce 120
pasa 6 mecay. Coenamov 10-15 o0bopomoe 0ns pacnpedeneHusi cCMA3KU 8 NOOWUNHUKAX U
npeodomepaujenus Ux KOppo3uu.

HpI/I HAapyHmCHHUU HEJIOCTHOCTU 3alIUThlI INOAIMIUITHUKOBLIX IIMHUTOB HGOGXOI[I/IMO IMpoOBC-
PHUTH AJIEKTPOJBUTaTENIb HAa MPEIMET IMOMAJaHUs BHYTPh MOCTOPOHHUX NPEAMETOB, 3aMECHUTH
MOBPCIKACHHLBIC 3alIIUTHBIC MAaTCPpUAJIbI.
[Ipy CHATUM DIIEKTPOABHUTATENSI C XPAHCHUS M TTOCIEAYIONIAM €0 MOHTa)KOM H/HJIH JKC-
TUTyaTaneil HeoOX0AUMO MPOBECTH PabOTHI COTIIACHO pasnena 3.
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5 XPAHEHHUE

5.1 VYcaoBus XpaHCHUA BJICKTPOABUTATCIIA B YIIAKOBKE 3aBOAA-U3TOTOBUTCIIA — 11O
rpynme ycnoBuid xpadeHus 2 (C) mo 'OCT 15150 mns YXJI2 Ha cpok 3 roga. Cpok XpaHEHUS
QJICKTPOABUTATCIIA 3 roga B HCOTAIUIMBACMbBIX XPaHWJIHIIAX C €CTECTBEHHOU BGHTI/IJIHL[I/Ieﬁ B
MaKpOKJIMMATUYECKUX palloHaX ¢ YMEPEHHBIM M XOJOJHBIM KJIMMATOM, TEMIIEpaTypa XpaHeHus
ot muHyc 60 10 moc 40 °C.

[Tpu Gonee MIUTENHPHOM XpaHEHHH dJeKkTpoasurarens u ero 3UII (mpu Hamumawuu) moa-
JexaT MePEeKOHCEePBALIIH.

5.2 Jlnst XpaHeHUsI 3JIEKTPOABUTATENSI TIOCIIE PEMOHTA HEOOXOAMMO MPOBECTH KOHCEP-
Banuio 1o m.4.5.1.

5.3 Ilpu nepeBojie ANEKTPOABUIATEINsI HA XPAHEHUE B COCTaBE PEAYKTOpPa MOTOP-KOJIEC
HE0OXO0IMMO TIPOBECTH €ro KoHcepmamuio mo m. 4.5.2. PekoMmeHayercs 00eCHeunTh YCIOBUS
XpaHEeHHUs peayKTopa MOTOp-KoJiec He Xyxke, yeMm rpynmna yciaouil xpaneHus: 2 (C) mo 'OCT
15150 nnst ucnonnenus Y XJI2.

5.4 Ilpu mepeBoje IEKTPOABUTATENS HA XpaHEHUE B COCTaBE aBTOCAMOCBaja He0OX0au-
MO IIPOBECTH €r0 KOHCEpBaLuIo 1o 1. 4.5.3
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6 TPAHCIIOPTUPOBAHUE

A\ BrmVABRE
H3zeomosumensy omxasvieaem 6 capaHmuurHom 060]1)/9!6’1/[661-
HUu 06’1/[26”’116.71}1, eciu aﬂekmpodeueameﬂb mpancnopmupoeaics Ha npe()npu}zmue — uzeomosu-
menwb OJisl 2apaHmuL?H020 pemMonma bes ycmanoeﬂeHHoﬁ HA KOHeY eajla CKOOWbL.

VYcnoBus TpaHCTIOPTUPOBAHHUS ANEKTPOABUTATENS B YaCTHU BO3ACHCTBHS MEXaHHUUECKUX
¢dakxtopoB — no rpynne C no 'OCT 23216; B yacTu BO3ACUCTBUS KIUMATUYECKUX (PAKTOPOB
BHEIIIHEH Cpejbl — TaKKe ke, Kak ycoBus xpaneHus 8 (OXK3) nns ucnonnenus Y XJ12 mo 'OCT
15150.

TpancriopTupoBaHue IBUTATENS U €T0 KPEIIEHHEe B TPAHCIOPTHBIX CPEJICTBAX JOKHBI
MPOU3BOJUTHCS B COOTBETCTBUU C MPaBWJIaMHU, JCUCTBYIOIIUMH Ha TPAHCIOPTE JAHHOTO BHUJA.
[Ipumep ycTaHOBKHU AJIEKTPOABUraTENs B TPAHCIIOPTHOM CPEJCTBE MPEACTaBIEH Ha pUCyHKe 19

TpancnopTupoBaHue ABUTATENS JOJKHO TPOU3BOAUTHCS:

1) ¢ yCcTaHOBJICHHBIMH Ha KOHIIBI Bajla BTYJIKaMH W CKOOOMW, MpEmOoXpaHSIOIICH Bajl
(MOIIUITHUK) OT OCEBOTO MEPEMEIICHUS;

2) ycTaHaBIMBATh JBUTATENb B TPAHCIIOPTHOM CPEJICTBE TOJBKO MOMEpPEK JBHKEHUS
(HampaByieHHE IBM>KEHHS TPAHCIIOPTA TOKHO COBIAJATh CO CTPEIKON—YyKa3aTeaeM Ha Tape).

[lepen skcrutyaTalyeil TATOBOTro ABUTaTeNsl yOpaTh BCe Cliebl KOHCEPBAIIUH.

4

URISIE e
s S EEE

Pucynok 19 — [Ipumep yCTaHOBKH 3JIEKTPOABUTATENS B TPAHCIIOPTHOM

Cpe/cTBe
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7 YTUWIN3ADUA

B nponecce s3kcrnyarannm, XpaHeHHs, TPAHCIIOPTUPOBAHUS U UCIBITAHUM BUTaTElb
HE MPEICTABIAET ONMACHOCTHU VISl )KU3HU U 30POBbS JIIOJIEH, HE OKa3bIBAE€T BPEIHOIO BIMSHUSA
Ha OKPY’KaIOILYIO CPEAY U B CIIELMAJIBHBIX METOJAX YTHUIM3ALUN HE HY)K1aeTCA.

[Tocne okOHYaHMSI cpOKa IKCIUTyaTalluU ABUTATENb MOJJIEKHUT pa300pKe U COPTUPOBKE
Ha YepHbIE M LBETHHIE METAJUIBl U Ha IIPOUYUE COCTABIAIOIIKE (pe3UHA, U30JSLUOHHBIE, CMa-
304HBIE ¥ IPOYNE MATEPUAIIBI).

[IpuMeHsieMble B KOHCTPYKLIMM JIBUTaTelsl MaTepuaibl HE COAEPKAT BPEAHBIX U TOK-
CHUYHBIX BEILECTB M HAPAAY C OTXOJaMH JOJKHBI ObITh YTHJIM3UPOBAHBI B YCTAaHOBJIEHHOM B
peruoHax mopsiaKe JIObIM TOCTYITHBIM METOJIOM.

YTunuszupyemsle MaTepuaisl HE SBIIAIOTCS OIIACHBIMHU JUISl OKPYXKalOLIEH CPEbl.
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2 GENERAL INFORMATION
2.1 Introduction

This Operating Manual (hereinafter referred to as the RE) is intended for studying of the
construction of traction induction motor ATD-4450/6 NF2 (hereinafter referred to as the “mo-
tor”) and is the manual for operating maintenance and keeping the motor in constant readiness
for operation. RE is intended for operating personnel who became familiarized with the basics of
electrotechnics, design of traction induction electric motor, Rules for Operation of Customers’
Electrical Installations, Safety Rules for Operation of Customers’ Electrical Installations.

RE contains rules for preparing the motor for operation, including after long-term stor-
age, rules for preservation, storage and transportation of the electric motor.

The list of main operations during the maintenance, possible malfunctions and methods
of their elimination.

In the course of the motor operation, apart from this OM, it is necessary to additionally
be guided by:

— Motor Certificate;

— Rules for Operation of Consumers’ Electrical Installations;

— Safety Rules for Operation of Customers’ Electrical Installations.

Type of climatic version is NF2, disposition category is 2 as per GOST 15150.

According to the motor designation, letters and figures mean:

ATD — traction induction motor;

4450 — shaft torque, N-m;

6 — number of poles;

NF2 — type of climatic version and category of disposition.

In case of noncompliance with the requirements of this Operation Manual, no rec-
lamations in respect of the motor shall be submitted by the manufacturer.

1.2 Safety Information

This RE contains safety warnings that are to be observed during operation of induction
motor ATD-4450/6.

WARNING
A indicates the possibility of being injured.

A\ ArTENTION . . .
indicates the actions to be carried out carefully in order to

avoid mistakes during operation and technical inspections of the product.

establishes the requirements the violation of which may
lead to the motor damage and violation of safety measures.
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3 DESCRIPTION AND OPERATION
2.1 Purpose of the Electric Motor

Induction motor ATD-4450/6 is intended for operation as a wheel-motor drive of open-
pit dump trucks “BelAZ” with the lifting capacity of up to 90 tons operated under conditions of
the boreal climate.

The motor is a short circuit machine with three-phase stator winding and two free shaft
ends.

The model of the motor is given in Figures 1, 2.

Figure 1 — Model of Motor ATD-4450/6 Figure 2 — Model of Motor ATD-4450/6

(D-END side)

2.2 Specifications

Rated parameters of the electric motor are given in Table 2.2.1.

Table 2.2.1. — Rated Parameters of the Electric Motor

(N-END side)

Parameter Value
Capacity, kW 360
Rated voltage (linear), V 700
Current, A 393
Rated rotation speed, s (rpm) 12,83 (770)
Highest rotation speed, s (rpm) 66,67 (4000)
Rated torque, N-'m 4465
Rated frequency, Hz 39
Efficiency, % 94,1%*
Power factor 0,80
Operating mode as per GOST IEC 60034-1 S1
Number of phases 3

Notes

1 These parameters are calculated when powered by a harmonic source.
2 *Efficiency value is given for a temperature of 150°C.

The motor provides the reliable operation at rated values of climatic factors as per

GOST 15150:
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1. The ambient air temperature as per GOST 15150 is from minus 60 up to plus 40'C —
for NF2 version.

2. The relative air humidity is not more than 80% at the temperature of 20°C — for NF2
version.

3. Operations in terms of environmental mechanical factors as per M28 GOST 30631.

Moreover, the maximum height of the surface is 1,200 m.

Design parameters of the electric motor are given in Table 2.2.2.

Table 2.2.2. — Design Parameters of the Electric Motor

Harameter Value
Insulation resistance of the stator winding relative to the
frame and among themselves, Mohm, at least:

—at 20°C 20

— when warmed up 2.5

— after moisture resistance test 0,5
Temperature class of the stator winding insulation as per 200

GOST 8865

Protection degree as per GOST IEC 60034-5 P20

Motor cooling method as per GOST R IEC 60034-6 IC17

Cooling air flow rate, m’/s, at least:

— in motion (traction) mode 1,4 (under pressure 1850 Pa)
— in braking mode 0,9 (under loss of pressure 780 Pa)
Electric motor weight, kg 1890+150
Allowable value of vibration velocity, mm/s, 2,5

max

Brand of drive side bearing* SKF 6222M/HC5C4S0 or

SKF 6222M/C3VL0241 or
NKE 6222-M-C3-SQ77

Brand of brake side bearing™® SKF NU 222ECM/HCS5C3 or

SKF NU 6222ECM/C3VL0241 or
NKE NU 222-E-M6-C3-SQ77

Bearing grease** Lithol 24-Mli 4/12-3
GOST 21150-2017

Total amount of grease, kg 1,7

Dimensions LxXWxH, mm 1285x830%824

Reliability indices under probability 0.95:
— operating life before overhaul, thousands of operational

kilometers of a dump truck; 190
— design life until discarded (for frame, bearing shields, ro-
tor), years 10
Notes
1 * The use of bearings of other companies, which meet the parameters of specified bearings, is
possible.

3 ** The use of lithium grease of other manufacturers, which meet the parameters of specified bear-
ings, is allowed. Mixing of the grease with different types of thickeners is not allowed. The list
of Lithol-24 grease equivalents is given in Appendix I.
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2.3 Electric Motor Configuration

The main parts of the electric motor (see Figure 3) are: stator 10 (lead ends are not
shown) consisting of the frame and a stator core with a winding located in it, rotor 11, bearing
shields 1, 2.

Shaft supports are single-row ball bearings located in bearing shields 37 — on the D-
END side and single-row ball bearing 38 — on the N-END side.

Inner rings 18, male labyrinth seals 16, thrust rings 12, oil slingers 18, female labyrinth
seals 16 together with corresponding bearing shields form chambers to keep bearing grease and
prevent the ingress of foreign particles into the bearings.

There are axial holes in motor shields, which are intended for inlet and outlet of the
cooling air. Holes in shields are closed with ventilation grilles.

Motor cooling system is forced. Cooling filtered air enters the motor through ventilation
holes in the bearing shield on the drive side and is released through ventilation holes located in
the bearing shield on the brake side.

As supplied, the motor is intended to be installed in chassis of the mine dump truck.
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Figure 3 — Motor ATD-4450/6
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2.3.1 Stator

Stator 10 of the motor (see Figure 4) consists of the frame which the stator core
with a winding is pressed in. The frame has 4 ears with manipulation holes and holes for
mounting the motor in the dump truck chassis.

The frame can be made welded of rolled steel plate of Steel 3 grade or molded of
cast-iron of Ch35 grade as per GOST 7293, each of its ends has a centering face for in-
stalling bearing shields.

The stator core is laminated by electrical steel stampings, margin plates are in-
stalled on each side of the pack and pressed between end plates. The stator core has axial
air ducts for cooling air passage. The pack is blocked against displacement with retainers.

The stator winding — stator coils made of rectangular copper wire is laid in the
core slots. The winding is three-phase, six-poles, two-layer, star connection has no zero
point lead. To protect coils from mechanical damage, the slots of the stator core are cov-
ered with additional frame insulation. Coils are attached in slots of the stator with fiber-
glass or glass-bonded wedges, a band is applied to end-windings.

The core of the stator with a winding is impregnated with an epoxy compound us-
ing vacuum blow-in method.

Terminals are made of flexible copper wire with rubber insulation. Terminals are
marked.

Stator  Starter

Stator end lamination laminati  ¢oj] Retainer
End plate Y \ \ /
™ ; e —
Terminal
e
\\\
\_\
Wedge
—
ﬂ i
“\.\\
™ Frame
Figure 4 — Stator Model of Motor ATD-4450/6
2.3.2 Rotor

The rotor 5 consists of a cylindrical laminated core and pressed between two
packing washers. A pack of rotor laminations is pressed-fit on the shaft. One side of the
rotor pack rests against the shaft shoulder, another side is fixed with a locking washer and
nut. Current-carrying copper bars of the rotor winding are laid in closed slots stamped in
core laminations. Copper end rings are soldered to the bars on ends. Retaining rings are
installed in the radial direction to prevent the displacement of the end rings.

The rotor core has axial air ducts for cooling air passage.
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Rotor bar

Thrust washer
Thrust washer

Locking nut

Shaft

Core

End ring

Retaining
ring

Locking washer

Figure 5 — Rotor Model of Motor ATD-4450/6

2.3.3 Bearing Shields

Welded steel bearing shields 1, 2 of Steel 3 grade or cast machined parts (see
Figure 6a, 6b). Molding is made of cast-iron Ch35 as per GOST 7293. Bushing addition-
ally fixed with bolts is pressed-fit in a cast shield. Shields are connected with the stator
with locking flange and bolts.

a) — Bearing shield 1 b) — Bearing shield 2
on D-END side on N-END side

Figure 6 — Bearing Shields of Motor ATD-4450/6
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2.3.4 Temperature and Rotation Speed Sensors

The motor is equipped with sensors for temperature control (thermoresistors) of
the stator winding, bearings and with rotation speed sensor (Appendix C).

Stator winding temperature control sensors are thin-film sensors LN222 Pt 100
by Heraeus.

Bearing temperature control sensors are thin-film sensors TO92 Pt 100 by
Heraeus.

Shaft speed control sensor is GEL247Y 5435079 LENORD BAUER.

The location and marking of temperature sensors wires are given in Appendix C.

If necessary, it is allowed to control the circuit continuity of thermoresistors. Re-
sistance of thermoresistors at 20°C — (107.8 £ 0.3) ohm. The maximum value of the direct
voltage applied to contacts of a socket outlet is 300 mV, maximum current of measure-
ment is 3 mA.

Minimum insulation resistance of the temperature sensor circuit between the
leads and the frame is 50 Mohm. The insulation resistance shall be controlled at voltage
U =(1,000 + 100) V.

Equipment for joint operation with sensors installed in the motor is not included
in the manufacturer’s supply.

2.4 Marking

The marking of the motor is indicated on two nameplates attached to the frame
which indicate: type, version, specifications and the number of technical conditions under
which the motor is supplied; serial number and date of manufacture.

Marking of the motor leads located at the top part of the bearing shield on the
brake side is indicated on their contact surfaces.

Marking of a container with the application of the products type, shipper and
point of destination, as well as additional inscriptions and warning signs is carried out as
per GOST 14192.

An example of motor ATD-4450/6 marking is shown in Figure 7.

32

33

Figure 7 — Example of Motor ATD-4450/6 Marking
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2.5 Packaging

Wooden crate of type II-1 GOST 10198 is used as a transport packaging for elec-
tric motor (lightweight packaging may be used as agreed with the customer). An example
of electric motor package is shown in Figure 8.

A packing list is inserted into the shipping documentation pocket located outside
the box.

Technical documentation (Operation Manual, Data Sheet) in a welded film cover
is placed inside the box in a wooden pocket fixed on the side wall of the crate.

When transporting by enclosed transport without overloading, it is allowed to
use lightweight packaging that ensures safety of the motor, not protected by mating parts
from corrosion, moisture, dirt and mechanical impact according to GOST 23216. When
sending electric motor in a lightweight packaging, spare parts, technical documentation
preserved and packed in welded film covers shall be attached to the bottom of the pack-
age.

Shipping documentation (packing list) in a welded film cover shall be attached to
the bottom of the package.

Figure 8 — Package of Motor ATD-4450/6 (walls are not shown)
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4 INTENDED USE

A WARNING |
When compressed air is used to clean the
motor, flying debris and particles may pose a hazard to personnel in the immediate vi-
cinity. Personnel shall be provided with personal protective equipment and trained in its
usage.
A\ ATTENTION ,
The bracket, bar, fasteners shall be kept for the entire
operating period of the motor. In the case of any transportation of the motor removed
from dump truck, the shaft end shall be secured to preserve the bearings. Otherwise, the
motor shall not be covered by the warranty.

— to operate of the motor without ventilation grilles

installed.
3.5 General Instructions for Motor Operation

To maintain the motor, it is necessary to study its structure and operating princi-
ples. When operating the motor, it is necessary to follow safety regulations according to
Cl. 3.5 of this Operation Manual and perform timely maintenance.

When stored for a long period of time, the motor shall be preserved. It is neces-
sary to take care of the motor in a timely manner during storage.

It is necessary to make a note about putting the motor into operation in the
Data Sheet, section “Motor Service Record”. Please send a copy of the relevant page of
the Data Sheet to the Technical Control Department of the manufacturer: LLC Sibel-
ektroprivod Company, 69/5 Petukhova St., Novosibirsk 630088 Fax: 8 (383) 285-00-26
or via e-mail otk@ssep.ru and info@ssep.ru

3.6 Electric Motor Preparation for Operation

Before installing the motor on a dump truck, it is necessary to depreserve the
motor:

1) remove paper, film and preservation grease from the support surfaces of the
frame, nameplates and winding lead ends of the electric motor, release the winding lead
ends from the fixing cords;

2) remove the bracket preventing the shaft from axial motion by unscrewing two
studs from the jacking off holes of the bearing cover;

3) remove bushings from the shaft ends by unscrewing bolts from the shaft ends;

4) check the shaft rotation manually. Rotation in both directions shall be smooth,
with no jamming;

5) purge the motor with dry compressed air, then measure insulation resistance.
If the insulation resistance is less than that specified in Table 4.2.1, then dry with dry
warm air from 60 to 70 °C from an outside source and re-check the insulation resistance.
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At the beginning of drying, the insulation resistance may slightly decrease, then
it will start to increase rapidly.

If the insulation resistance is not restored during drying process, the motor shall
be sent for repair.

Timely maintenance and operation of the electric motor in accordance with the
instructions in this Operation Manual is a guarantee of its long-term operation.

Before switching on the motor that has been idle for a long period of time:

1) clean dirt and dust from the outer surface of the motor, purge it with com-
pressed air;

2) make sure there is no corrosion on the outer metal surfaces of the electric mo-
tor. Remove signs of corrosion (if any) with glass sandpaper with grit 8 — 16 according to
GOST 6456, soaked in motor oil.

3) check the tightening of the threaded joints in accessible places;

4) check the integrity of the ventilation grilles;

5) check the condition of the output cables;

6) check the insulation resistance of the windings. If the resistance does not cor-
respond to the resistance specified in Table 4.2.1, dry the winding;

7) if the electric motor has not been operated for more than 1 year, it is necessary
to replenish bearing grease through the lubrication tubes in accordance with Appendix E
and run it in. The running-in mode is given in CI. 4.3. If the motor shaft is secured with a
shipping bracket, the bracket shall be dismantled before idling;

8) if the electric motor has not been operated for more than 3 years, it is neces-
sary to pump over the entire grease volume of bearing assemblies through the lubrication
tubes in accordance with Appendix G, remove the old grease from the cavities for waste
grease and run it in. The running-in mode is given in Cl. 4.3. If the motor shaft is secured
with a shipping bracket, the bracket shall be dismantled before idling.

3.7 Motor Assembly and Disassembly Procedure

Designations are according to Appendix D, E

Disconnect current-carrying wires from the power circuit of the dump truck
which supplies electrical voltage to the motor, remove the plug 39 from the socket 40 and
disconnect the measuring cables, dismantle the motor, remove the brake disc mechanism
from the motor.

3.3.1 Motor Disassembly

Unscrew the bolts with washers holding the cover of speed sensor 25 from the
bearing shield 2, remove the cover. Unscrew the bolts with washers holding the mounting
cover of temperature sensor 26from the bearing shield 1, remove the cover (see Figure 9).
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Figure 9 — Dismantling of the Bearing Speed and Temperature
Sensor Cover

Remove the screws with washers retaining the flange of the plug 39 in the hold-
er 3. Disconnect separate pins from the plug 39 (see Figure 10).

39

Figure 10 — Dismantling of the Connector

Pull the bearing temperature sensor cable out through the bearing shield 1,
wound stator 10 and bearing shield 2. Dismantle thermoresistor sensor 8 (see Figure 11).

N/ ALK LA

R R,

QI
o

Figure 11 — Dismantling of Bearing Temperature Sensor
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If necessary, unscrew the bolts and washers securing ventilation grilles 28 (8
pcs) from the bearing shield 1, dismantle the grilles (see Figure 12).

Figure 12 — Dismantling of Ventilation Grilles from the Bearing Shield
(Drive Side)

If necessary, unscrew the bolts and washers securing ventilation grilles 30 (2
pcs), 29 (1 pce) and 31 (2 pcs) from the bearing shield 2, dismantle the grilles.

Detach the cable of thermoresistor 7 from the bracket of the bearing shield 2, un-
screw thermoresistor 9 (thermoresistor cable is not shown) (see Figure 13)

Figure 13 — Dismantling of Ventilation Grilles and
Bearing Temperature Sensor from the Bearing Shield
(Brake Side)
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Unscrew the bolts and washers securing the oil pan for waste grease 7 from the
bearing shield 1, dismantle oil pan and gasket 23 (see Figure 14).

Figure 14 — Dismantling of Oil Pan for Waste Grease
(Drive Side)

Unscrew the bolts and washers securing the cover 22 from the bearing shield 2,
dismantle the cover 22 and gasket 21 (see Figure 15).

Figure 15 — Dismantling of the Cavity Cover for Waste Grease
(Brake Side)
Remove protective caps 35 from the grease nipples 34 of the bearing shield 2,
unscrew the grease nipples 34, and dismantle the threaded joints 6 (see Figure 16).

Figure 16 — Dismantling of Grease Nipples 2

56
I'TIMH.652433.001 PO
GPIN.652433.001 RE



Unscrew threaded connectors 6 from the bearing shield 1 and dismantle the tubes
for grease replenishment 27 (see Figure 17).

.

27

- .y
Figure 17 — Dismantling of Tubes for Grease Replenishment

Remove two screws with washers securing the rotation speed sensor mounting
cover 20 from the bottom of sensor mounting cover 20, dismantle the rotation speed sen-
sor 36. Unscrew the bolts with washers retaining the cover 14, remove the cover 14 (see
Figure 18).

36

Figure 18 — Dismantling of Rotation Speed Sensor and Cover

Remove five screws with washers from the rotation speed sensor mounting cover
20, and using removal tool E7 dismantle the speed sensor mounting cover 20. Using
wrench ES, remove serrated lockwasher 5 from the rotor shaft 11 (see Figure 19).

Figure 19 — Dismantling of Rotation Speed Sensor Mounting Cover and Serrated Lock-
washer
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Remove the screws with washers retaining female labyrinth seal 15, dismantle
the female labyrinth seal 15. Using the removal tool E7, dismantle oil slinger 17 from the
rotor shaft 11. Freely remove the thrust ring 12 (see Figure 20).

11

Figure 20 — Dismantling of Female Labyrinth Seal, Oil Slinger and
Thrust Ring

Using wrench ES, dismantle drive side thrust washer 19. Unscrew the bolts with
washers securing the cover 13 to the bearing shield 1, remove the cover 13 (see Figure
21).

Figure 21 — Dismantling of the Cover and Drive Side Thrust Washer.

Remove the screws with washers retaining the female labyrinth seal 15 and, us-
ing the removal tool E7, dismantle the female labyrinth seal 15, and then the oil slinger 17
from the rotor shaft 11. Freely remove the thrust ring 12. Install the ring for bearing outer
race tightening E3, secure it by screwing in screws with washers (see Figure 22).
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Figure 22 — Dismantling of Female Labyrinth Seal, Oil Slinger and
Thrust Ring on Drive Side

Install the inserting tool E4 on the rotor shaft 11. Unscrew the bolts with washers
securing the bearing shield 1 to the stator 10 from the bearing shield 1. Screw the bolts
into jacking off holes of the bearing shield 1. Using crane, remove the rotor 11 from the
bearing shield 2 and stator 10 (rotor is removed with inner ring of the bearing 39).

A\ ATTENTION
due to small air gap, all operations shall be carried out

with care to avoid damage to rotor 11, winding of the stator 10 or rollers of the bearing
39.

Remove the tool E4 from the rotor shaft 11 (see Figure 23).

ciiid.
jl Wi

E3 )
Figure 23 — Dismantling of the Bearing Shield (Drive Side)

Install the tool for transporting E6 on the bearing shield 2. Unscrew the bolts and
washers securing the bearing shield 2 to the stator 10. Unscrew the screws and washers
securing the cleat 24, loosen the cleat 24 and disconnect the motor leads (see Figure 24a).
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Figure 24a — Dismantling of Bearing Shield (Brake Side)

The bearing shield 2 with the tool for transporting E6 shall be fixed to the crane.
Dismantle the bearing shield 2 from the stator 10 by screwing the bolts into the jacking
off holes of the shield 2 (see Figure 24b).

4

Figure 24b — Dismantling of the Bearing Shield (Brake Side)
Dismantle the bearing shield 1 from the rotor shaft 11 (see Figure 25).

Figure 25 — Dismantling of the Bearing Shield from the Rotor (Drive Side)
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Unscrew four bolts with washers securing the holder 3 from the bearing shield 2,
dismantle the holder3 (see Figure 26).

Figure 26 — Dismantling of the Holder

Using induction ring, remove the inner ring of the bearing 38 from the rotor shaft
11 (see Figure 27).

Inner ring of the bear-
ing 38

Inductor

=3

R J)}

11

Figure 27 — Dismantling of Inner Ring of the Bearing

_ to apply force to the rollers or cage when installing

and dismantling bearing rings!

Remove the screws with washers retaining the ring for bearing outer race tighten-
ing E3, dismantle it. Remove the screws with washers retaining the male labyrinth seal 16
by screwing the bolts into the jacking off holes of the female labyrinth seal, dismantle it
from the bearing shield 1. Dismantle bearing 37 from the bearing shield 1 by screwing
bolts into jacking off holes of the bearing shield 1 (see Figure 28).

E3

Y S W ) e
Figure 28 — Dismantling of Parts from the Bearing Shield (Drive Side)
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Remove the screws with washers retaining the male labyrinth seal 16. Dismantle
the male labyrinth seal 16 from the bearing shield 2 by screwing the bolts into the jacking
off holes of the male labyrinth seal 16. Dismantle the outer ring of the roller bearing 38
from the bearing shield 2 by screwing the bolts into the jacking off holes of the bearing
shield 2 (see Figure 29).

Outer ring of roller
bearing 38

Figure 29 — Dismantling of Parts from the Bearing Shield (Brake Side)
3.3.1 Motor Assembly

Before assembling, it is necessary to perform the following preparatory works:

a) Clean all motor parts and assemblies of dust and dirt;

b) Check the condition of the mounting surfaces. In case nicks or burrs are de-
tected, eliminate them,;

c¢) Thoroughly clean all parts related to the bearing assembly of old grease and
flush them with a 6-7% solution of transformer or spindle oil in gasoline; the presence of
remnants of old grease or oil is unacceptable. Wipe bearings and bearing assembly parts
until dry with clean, soft cloth;

d) Flush grease ducts and tubes with gasoline and purge with compressed air;

e) Check the bearing:

- measure the radial clearance of the ball bearing 37 when unassembled (from

0.036 to 0.066 mm for C3 bearing; from 0.061 to 0.097 mm for C4 bearing);

- measure the radial clearance of the roller bearing 38 when unassembled (from

0.085 to 0.125 mm).

The checked bearing in working condition is allowed for subsequent assembly,
in case of unsatisfactory condition of the bearing, replace it with a new one;

f) Before assembling, lubricate the mounting surfaces and fastening holes of the
bearing shields 1, 2 and the stator 10, threaded parts of bolts for securing the bearing
shields to the stator, the fastening screws of labyrinth seals 15, 16 and threaded parts of
bolts for securing covers 14, 15 with preservation oil K-17 GOST 10877;

g) When installing the ball bearing 38, it is necessary to fill the bearing assembly
with grease Litol 24-Mli/12-3 GOST 21150. The recommended grease consumption is
235 g, which is distributed as follows:

e bearing — 130 g;
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e grease tubes — 20 g;
e cavities A, B of the labyrinth seals — 42 g and 42 g (see Figure 30a).

1) When installing the roller bearing 38, it is necessary to fill the bearing assem-
bly with grease Litol 24-MLi/12-3 GOST 21150. The recommended grease consumption
1s 200 g, which is distributed as follows:

e bearing — 108 g;
e grease ducts — 8 g;
e cavities C, D of the labyrinth seals — 42 g and 42 g (see Figure 30b).

to use different grease brands in the bearing chambers, as this can lead to bear-
ing failure

When applying the grease, keep the tool, hands and clothes clean.

a — drive side b — brake side
Figure 30 — Grease Distribution when Filling Bearing Assemblies

Reassemble the motor in the order reverse to that of disassembly.

All fasteners shall be securely tightened. Recommended tightening torques for
fastening bolts and screws are given in Appendix D.

Purge grease holes in the bearing shield 2 with compressed air. Fill grease ducts
and the bearing with grease, install grease nipples 34 and protective caps 35. Lubricate all
bearing mounting faces with industrial oil I-50A GOST 20799. Press the bearing 38 into
the bearing shield 2 using the ring for pressing the bearing into the shield E2 (see Figure
31).

A ATTENTION

When installing the bearings, avoid misalignment and strong blows.
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Outer ring of the
roller bearing 38

Figure 31 — Installation of Roller Bearing into Bearing Shield on
the Brake Side

Install the male labyrinth seal 16, tighten to the shield with screws with washers.
Tighten the outer race of the bearing 38 with the ring for bearing outer race tightening E3
(see Figure 32).

Outer ring of the roller
bearing 38

Figure 32 — Installation of Male Labyrinth Seal into Bearing Shield on the Brake Side

Purge grease holes in the bearing shield 1 with compressed air. Fill grease holes
of the bearing 37 with grease. Screw the threaded jointsé into the bearing shield 1. Press
the bearing 37 into the bearing shield 1 using the ring for pressing the bearing E2 (see
Figure 33).
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Figure 33 — Installation of Roller Bearing into Bearing Shield on the
Drive Side

Install the male labyrinth seal 16, tighten it to the shield with screws with wash-
ers. Tighten the bearing 37 with the ring for bearing outer race tightening E3 (see Figure
34).

Figure 34 — Installation of Male Labyrinth Seal into Bearing Shield on the Drive
Side

Clean the shaft splines and all mounting surfaces in the rotor 11 of dirt. Using
inductor, heat the inner ring of the bearing 38 to 100+10°C and place it on the shaft (see
Figure 35).

11

Inductor

Inner ring of the bear-
ing 38

Figure 35 — Installation of Inner Ring of Drive Side Bearing on the Rotor Shaft
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Install the holder 3 on the bearing shield 2 (see Figure 36).

0 =g

U -y

Figure 35 — Installation of Holder

Install the tool for transporting E6 on the bearing shield 2. Install the bearing
shield 2 in the stator 10, pull the stator leads through the holes in the shield 2 and place
them in the cleat of the holder3, fix them firmly with the cleat 24, tighten the shield 2 to
the stator 10 with bolts and washers (see Figure 37).

Figure 37 — Installation of Bearing Shield on the Brake Side

Heat the bearing shield 1 in the furnace to 1007'°C and place it on the rotor shaft 11.
Place guide bushing E1 on the opposite end of the shaft. The purpose of bushing is to pro-
tect the bearing rollers against blows when inserting the rotor into the stator (see Figure
38).

Figure 38 — Installation of Drive Side Bearing Shield on the Rotor
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Set the inserting tool E4 on the rotor shaft 11 with bearing shield 1 mounted on
it. Using the inserting tool E4 and the crane, insert the rotor into the stator 10 and the
bearing shield 2, tighten with bolts and washers (see Figure 39).

4\ ATTENTION
due to small air gap, all operations shall be carried out

with care to avoid damage to rotor 11, winding of the stator 10 or rollers of the bearing
37.

10

11 1 e
Figure 39 — Installation of the Rotor into the Stator

Remove the screws with washers retaining the ring for bearing outer race tight-
ening E3, dismantle it. Install the thrust ring 13, oil slinger 17, and then female labyrinth
seal 15 in the bearing shield 1. Tighten the mounted parts to the bearing shield 1 with
screws and washers. Remove the guide bushing E1 from the rotor shaft 11 (see Figure 40)

15 17 13

Figure 40 — Installation of Female Labyrinth Seal, Oil Slinger and Thrust Ring on the
Drive Side
Remove the screws with washers retaining the ring for bearing outer race tight-
ening E3, dismantle it. Install the thrust ring 12, oil slinger 17, and then female labyrinth

seal 15 in the bearing shield 2. Tighten the mounted parts to the bearing shield 2 with
screws and washers (see Figure 41).
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Figure 41 — Installation of Female Labyrinth Seal, Oil Slinger and Thrust Ring on the
Brake Side

Install the serrated lockwasher 5 and tighten it using wrench ES (tightening
torque of 100-150 N-m). Install the sensor cover 20, tighten it to the previously mounted
female labyrinth seal 11 with screws and washers (see Figure 42).

11
20 ES 3
=0
o0
o 0
FQ
o0

Figure 42 — Installation of Serrated Lockwasher and Sensor Cover on the
Brake Side
Install the speed sensor 36 in the lower part of the rotation speed sensor cover 20
and secure it with two screws and washers. Install the cover 14, secure it with bolts and
washers retaining the cover (see Figure 43).
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Figure 43 — Installation of Rotation Speed Sensor and Cover

Check the air gap between the rotation speed sensor 36 and serrated lockwasher
5. If necessary, adjust the clearance using gaskets (see Figure 44).

5
0.7:03

Y
A

33 36, )

Figure 44 — Air Gap between Speed Sensor and Serrated Lockwasher

Pull the tubes 27 through the motor, put threaded joints 6 on their ends (do not
tighten). Insert the tubes 27 into the threaded joints 6 screwed into the bearing shield 1.
Tighten all threaded joints 6. Screw the grease nipples 34 into the tube ends 27, put pro-

— 27
A .
- ™ /’f’
Figure 45 — Installation of Tubes for Grease Replenishment
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34

Figure 46 — Installation of Grease Nipples, Threaded Joints, Tubes for Grease Replenish-
ment

Pull the cable from the thermoresistor 8 through the motor, install the ther-
moresistor 8 in the shield 1 (see Figure 47).

<

Figure 47 — Installation of Bearing Temperature Sensor on the Drive Side

Screw the thermoresistor 9 (cable is not shown) into the hub of the bearing shield
2. Tie the cable of the thermoresistor 9 to the bracket of the bearing shield 2 using a cord
(see Figure 48).

Figure 48 — Installation of Bearing Temperature Sensor on the Brake Side

Connect all temperature sensors and speed sensor to the plug 39 according to the
diagram in Appendix C. Insert the plug39 into the holder 3, screw the screws with wash-
ers through the flange of the plug 39 into the holder 3 (see Figure 49).

Figure 49 — Installation of the Connector

Install the gasket 21 and the cover 22 on the bearing shield 2. Secure the mount-
ed parts with washers and bolts (see Figure 50).
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2

Figure 50 — Installation of Waste Grease Cavity Cover
(Brake Side)

Install the gasket 23, oil pan for waste grease 7 on the bearing shield 1 (see Fig-
ure 51).

Figure 51 — Installation of Oil Pan for Waste Grease
(Drive Side)

Install ventilation grilles 30 (2 pcs), 29 (1 pce) and 31 (2 pcs) on the bearing
shield 2 (see Figure 52).

31 =
Figure 52 — Installation of Ventilation Grilles of the Bearing Shield
(Brake Side)
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Install ventilation grilles 28 (8 pcs) on the bearing shield 1) (see Figure 53).

Figure 53 — Installation of Ventilation Grilles of the Bearing Shield
(Drive Side)

Install the speed sensor cover 25 on the bearing shield 2. Install the bearing tem-
perature sensor mounting cover 26 on the bearing shield 1 (see Figure 54).

o

Figure 54 — Installation of Bearing Speed and Temperature
Sensor Cover
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3.8 List of Possible Malfunctions in Operation and Methods of Their
Elimination

&) ATTENTION
Opening, repair or replacement of any motor element

shall be carried out only after it is established that the malfunction is caused by damage
to this element.

When motor malfunction occurs, it is necessary to establish the cause of the mal-
function. Check if there is a wire break, a malfunction of contact connections in all cir-
cuits.

A list of possible malfunctions and methods of their elimination is given in Table

3.4.1.
Table 3.4.1 List of Possible Motor Malfunctions and Methods of Their Elimina-
tion
Name of malfunction Possible causes Elimination
methods
Insulation resistance | Moistening of the winding of Dry the motor in accordance with
reduction the stator 10 or direct ingress of | recommendations in Section 4 of
water into the stator cavity, in- | this Operation Manual.
gress of oil dust and dirt in Remove dirt and dust, purge the

winding, aging of insulation due | motor with compressed air and, if
to large and long overheating of | necessary, wipe the motor winding
the winding during motor over- | surface with a clean cloth moistened
loads, mechanical damage to with an alcohol and gasoline mix-
insulation during motor design- | ture (6:1)

ing and assembly.

Bearing overheating |Contamination of bearings 37, | Inspect the bearing assemblies

38 during assembly, contami- (3.3.1). Eliminate revealed defects.
nated grease, excess or lack of
grease in bearing assemblies,
mixing of different grease
brands, bearing parts are worn
or destroyed, bearings are in-
stalled with misalignment, radi-
al clearances in bearings are
small, friction in seals of bear-
ing assemblies.

Release of grease Large clearance in labyrinth Inspect the bearing seals (3.3.1).
from bearing assem- | seals, excess grease in bearing | Eliminate revealed defects. Do not
blies into motor in- assemblies. overfill bearings with grease (Ap-
ternal cavity or out- pendix G).

wards from the pro-

truding shaft end.

Unacceptable motor | Improper chassis alignment of | Check the alignment
vibration the motor
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3.5 Safety Measures for Electric Motor Operation

When installing, maintaining and operating the motor, the consumer’s safety
regulations shall be observed. Persons who have passed a knowledge assessment in the
Rules for Operation of Consumers’ Electrical Installations, the Rules for Electrical In-
stallations and Safety Regulations, who have studied the structure and rules of motor
operation are allowed to operate the motor.

Safety during the motor maintenance corresponds to requirements of
GOST 12.2.007.0, GOST 12.2.007.1, GOST 12.1.004, POTEE and this OM.

A ATTENTION
When dump truck is in operation or when the diesel is
running, the motor is under voltage which is dangerous for operating personnel. There-

fore, maintenance works or repair works for the motor shall be performed only when the
diesel is switched off.
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5 MAINTENANCE

_ to use the bearings with the expired warranty peri-

4.5 General Instructions

od!

To ensure operational condition the motor shall be serviced thoroughly in ac-
cordance with the instructions of this Operation Manual.

Persons who underwent testing of knowledge in the Rules for Operation of Con-
sumers’ Electrical Installations, Electrical Installations Code and safety regulations and
studied the structure and operation regulations for this motor are allowed to perform the
motor maintenance.

It is necessary to make a note in the data sheet, in section “Maintenance Rec-
ord” during each motor maintenance. Please send a copy of the page of the data sheet
with the successive record of performed maintenance to the Technical Control Depart-
ment of the manufacturer: LLC Sibelektroprivod Company, 69/5 Petukhova St., Novo-
sibirsk 630088 Fax: 8 (383) 285-00-26 or via e-mail otk@ssep.ru and info@ssep.ru

Daily maintenance (DM), maintenance (M) are intended to check technical con-
dition of the motor, keep it clean, eliminate detected malfunctions and are carried out
without dismantling of the motor from the dump truck.

It is necessary to combine motor maintenance types with the dump truck mainte-
nance but at the same time the motor maintenance frequency shall not exceed the values
given in Table 4.1.1.

Table 4.1.1

Name of maintenance types

Maintenance frequency

Daily maintenance (DM)

Every day

Maintenance (M)

Every 500 hours

Current repair (CR)

Every 30,000 hours or every 5 years (whichever is
earlier) or when during the maintenance defects
are detected which cannot be eliminated without
dismantling of the motor from dump truck

4.6 Motor Maintenance Procedure

The motor maintenance procedure is given in Table 4.2.1.
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Table 4.2.1. Motor Maintenance Procedure

MNTN Name Technical requirements Stand-
types of maintenance object and ards
work for
mainte-
nance,
h
DM 6. Check serviceability of the | Inspect visually securing of the motor in ax- 0.1
motor suspension. le, make sure there is no partial screwing off
of bolts, tighten the bolts.
7. Check the condition of se- Ventilation grilles 28, 29, 30, 31 shall adhere
curing for ventilation grilles firmly along the entire perimeter, fastening
and leading-out wires of the bolts shall be tightened securely (Ta-
motor through visual inspec- ble 3.3.1). Leading-out wires shall be se-
tion. cured firmly and have no damage.
8. Check that there are no in- | If necessary, clean the motor from inflam-
flammable materials on the mable materials namely: fuel and lubrication
outer surfaces of the motor. materials, coal dust, etc.
9. Check the condition of the | Insulation of the leading-out wires shall not
leading-out wires be damaged in any way, scored or have
flowed surface
M 1. Carry out the same mainte- 0.3
nance as in DM.
2. Purge internal cavities of Clean the outer surface of the electric motor
the electric motor with dry from dirt, purge it with dry compressed air.
compressed air. The air pressure shall not exceed 0.2 MPa.
3. Check of temperature of the | Bearings heating is allowed up to 90°C.
motor bearings immediately
after the dump truck arrival
10. Check of tightening of the | Check visually, make sure there is no partial
threaded connections in acces- | screwing off, tighten the threaded connec-
sible places. tions.
5. Measurement of resistance | Insulation resistance of the stator winding
of the stator winding. relative to the frame at temperature close to
operational temperature shall be at least
1 Mohm,; in cold condition — at least
20 Mohm.
6. Grease replenishment of the | Remove the waste grease from the chambers,
bearing assemblies. refill the lubrication through the lubrication
tubes in accordance with Appendix E.
CR Replacement of bearings Replace bearings in accordance with CI. 3.3 25

Current repair is carried out with the motor disassembly in order to inspect the

motor completely and replace or repair individual worn-out or damaged parts. Before dis-
assembly, measure insulation resistance of the stator winding. During the current repair
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the rolling contact bearings are replaced (after 30,000 hours of operation or 5 years later
since the date of operation start (whichever is earlier)), insulation is washed and dried, the
bolted connections are tightened. Cleaning of the motor from dirt is required.

Scope of works will depend on technical condition of the repaired motor in each
particular case. The motor shall be tested after repair in accordance with CI. 4.3.

4.7 Motor Test after Repair

After the repair the motor shall be tested. Testing is carried out in order to con-
trol quality of performed repair.

All motor tests shall be carried out in normal climatic conditions specified in
GOST 15150. All measuring instruments shall be calibrated and test equipment shall be
certified.

Before testing the motor shall be run in with the following parameters:

15 min — 200 rpm;

15 min — 500 rpm;

15 min — 1,000 rpm;

15 min — 1,500 rpm.

Testing of the repaired motor shall be carried out as follows:

4.3.1 During the replacement of bearings, without intervention in winding or
leading-out wires:

4.3.1.1 Measurement of insulation resistance of the windings relative to the
frame and between windings shall be carried out as per GOST 11828, Section 6;

4.3.1.2 Measurement of DC resistance of the windings and thermoresistors shall
be carried out using the voltmeter-ammeter method as per GOST 11828, Section 3;

4.3.1.3 Measurement of motor vibration level at rated and lowest rotation fre-
quencies as per GOST IEC 60034-14. Vibration control shall be carried out in three direc-
tions (axial, vertical, horizontal) in each bearing shield;

4.3.1.4 Check of the rpm sensor operation, control of clearance between the sen-
sor and gearwheel.

4.3.2 During the replacement of the leading-out wires, the motor shall be tested
under overvoltage of (2100 = 100) V, 50 Hz for 60 seconds and all tests specified in
CI. 4.3.1 shall be performed.

4.3.3 In case of the motor winding, it is necessary to carry out tests in the scope
of acceptance tests as per GOST 2582 CI. 7.4 and check operation of the rpm sensor, cir-
cuit continuity of thermoresistors, control clearance between the sensor and gearwheel.

4.8 Winding Maintenance

Insulation requires special monitoring during the whole life cycle of the motor.
Insulation condition is determined by appearance and the value of insulation resistance.
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4.3.1 Appearance

The motor insulation shall have no damage and dirt. Dirt shall be removed by
cleaning using purging with dry compressed air at pressure of maximum 0.2 MPa
(2 kgflem?) as well as wiping with soft rag.

In case when the insulation surface is dirtied with oil or mixture of oil and dust,
solvents shall be used for wiping. As solvents may be used the following ones:

— mixture of freon 113 with aviation fuel TC-1 (GOST 10227) at the ratio of 1:4:

— mixture of alcohol (GOST R 55878) with gasoline (GOST 1012) at the ratio of
9:1

A ATTENTION _ _ .

When performing works related to insulation
purging or cleaning with the use of solvents, it is necessary to follow safe-
ty regulations in terms of personal protection of respiratory organs and
eyes.

4.3.2 Insulation resistance

The value of insulation resistance shall be considered as the criterion of insula-
tion satisfactory condition. Insulation resistance of the stator winding relative to the frame
at temperature close to operational temperature shall be at least 1 Mohm; in cold condi-
tion — at least 20 Mohm.

If insulation resistance is below the norm, measures shall be takes to restore it —
cleaning and, if necessary, washing and drying of the winding insulation. Windings shall
be washed with the solvent specified in Clause 4.3.1 if the motor is dirtied so much that
insulation resistance increase cannot be achieved. To wash insulation, motor disassembly
is required. The motor disassembly is carried out in accordance with Section 2.

It is necessary to dry the motor after insulation washing.

4.5 Preservation

4.5.1 Preservation of the electric motor by the manufacturer ensures the shelf life
of 3 years until represervation at storage conditions of 2 (S (C)) as per GOST 15150.

Every three months turn the rotor of the motor freely by hand, making 10-15 ro-
tations. If the motor shaft is secured with a shipping bracket, the bracket shall be disman-
tled before idling. After turning the shipping bracket shall be installed back in the motor
in accordance with Appendix B.

Every year it is necessary to replenish bearing grease through the lubrication
tubes in accordance with Appendix G and run the motor in. The running-in mode is given
in Cl. 4.3. If the motor shaft is secured with a shipping bracket, the bracket shall be dis-
mantled before idling. When completed, the shipping bracket shall be installed back in
the motor in accordance with Appendix B.

Represervation shall be carried out in 3 years. It is necessary to remove traces of
previous preservation, make sure there is no corrosion on the outer metal surfaces of the
electric motor. Remove signs of corrosion (if any) with glass sandpaper with grit 8§ — 16
according to GOST 6456, soaked in motor oil.
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Degrease the metal surfaces of the electric motor susceptible to corrosion (wipe
with a rag moistened with gasoline; wipe with a dry cloth until gasoline is removed).

Apply a thin layer of Lithol 24-Mli 4/12-3 grease GOST 21150 to the cleaned
places.

Pump over the entire grease volume of bearing assemblies through the lubrica-
tion tubes in accordance with Appendix G, remove the old grease from the cavities for
waste grease and run the motor in. The running-in mode is given in CI. 4.3. If the motor
shaft is secured with a shipping bracket, the bracket shall be dismantled before idling.

4.5.2 Preservation of the electric motor in assembly with power-wheel reducer of
a dump truck ensures the shelf life of 1 year until represervation at storage conditions of 2
(S (C)) as per GOST 15150, after expiration of this period represervation of the motor
shall be carried out. Preservation shall be carried out by the manufacturer of a dump truck
Or consumer.

If electric motor is placed for storage and/or transportation in assembly with pow-
er-wheel reducer, the following works for its preservation are required:

— wrap leading-out wires and their lugs in paraffined paper BP-3-35 as per
GOST 9569, secure with a cord.

— apply a thin layer of Lithol 24-Mli 4/12-31 grease as per GOST 21150 to grease
nipples, wrap them in paraffined paper BP-3-35 as per GOST 9569 and polyethylene
film, secure with a cord;

— process all open metal surfaces according to Cl. 4.5.1;

— wrap the shields in polyethylene film to prevent ingress of moisture and dust in
the motor through the ventilation grilles, secure the film with a cord;

It is necessary to replenish bearing grease for represervation in accordance with
Appendix G. The rotor shall be checked manually, 15-20 turns to be made.

4.5.3 Preservation of the electric motor in assembly with dump truck is allowed to
carry out in cases when monthly start of the dump truck is not possible or when storage
period exceeds three months. Shelf life of the electric motor before represervation is 1
year.

For electric motor preservation, it is necessary to carry out the following opera-
tions:

— apply a thin layer of Lithol 24-Mli 4/12-3 grease as per GOST 21150 to grease
nipples, wrap them in paraffined paper BP-3-35 as per GOST 9569 and polyethylene
film, secure with a cord;

— wrap a shield on the brake side in polyethylene film to prevent the ingress of
moisture and dust in the motor through ventilation grilles, secure the film with a cord;

— seal compartment doors to prevent the ingress of rain, snow, mud or other con-
taminants.

In the course of represervation, it is necessary to replenish bearing grease in ac-
cordance with Appendix G. The rotor shall be checked manually, 15-20 turns to be made.
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4\ ATTENTION
1t is necessary to carry out periodic checks of the integri-

ty of bearing shields of the electric motor stored in assembly with the power-wheel reduc-
er of a dump truck at least once every 2-3 months.

A ATTENTION ' o
It is necessary to carry out spinning of an armature of

electric motors stored in assembly with the power-wheel reducer of a dump truck at least
once a month. It is necessary to make 10-15 turns for grease distribution in bearings to
prevent their corrosion.

In case of bearing shield integrity loss, the electric motor shall be checked as to
ingress of foreign objects, any inoperable shielding materials shall be replaced.

In case of electric motor removal from storage and its further installation and/or
operation, measures according to Section 3 shall be undertaken.
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5 STORAGE

5.1 Electric motor in manufacturer’s package shall be stored in accordance with
storage conditions 2 (S (C)) as per GOST 15150 for UKhL2 (YXJI2) for a term of 3
years. The period of electric motor storage in unheated storehouses with natural ventila-
tion in moderate and cold macroclimatic regions with temperatures from -60 to + 40°C is
3 years.

In case of a longer storage period, the electric motor and its SPTA (if provided)
are subject to represervation.

5.2 For after-repair storage, electric motor is subject to preservation as per
CL 4.5.1.

5.3 If electric motor is placed for storage in assembly with power-wheel reducer,
preservation as per Cl. 4.5.2 is required. It is recommended to provide power-wheel re-
ducer with storage conditions 2 (S (C)) as per GOST 15150 for UKhL2 (Y XJI2) version.

5.4 If electric motor is placed for storage in assembly with dump truck, preserva-
tion as per Cl. 4.5.3 is required.

7 TRANSPORTATION
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A ATTENTION
Manufacturer refuses to perform electric motor war-
ranty repair in case the electric motor was transported to the manufacturer for warranty
repair without bracket being installed on the shaft end.

Electric motor transportation conditions in terms of mechanical factors shall
comply with group S (C) as per GOST 23216, and in terms of climatic environmental fac-
tors they shall be the same as storage conditions 8 (OZh3 (OX3)) for UKhL2 (VXJI2)
version as per GOST 15150.

Motor transportation and its securing in a vehicle shall be performed in accord-
ance with transportation rules applicable to the given mode of transport. Electric motor
placement example is provided in Figure 19

Motor transportation shall be performed:

1) with bushings and bracket mounted on shaft ends, preventing the shaft (bear-
ing) from axial motion;

2) motor shall be installed in the vehicle only across the vehicle movement (ve-
hicle movement direction shall coincide with a pointing arrow on the container).

Before traction motor operation, any traces of preservation shall be cleaned up.

=N

I YYW YY"

Figure 19 — Example of Electric Motor Placement in the Vehicle
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7 DISPOSAL

The motor does not pose a hazard to human life and health during its operation,
storage, transport or testing, does not have a harmful effect on the environment and does
not require any special disposal methods.

After the end of operation lifetime, the motor is subject to disassembly and
sorting into ferrous and non-ferrous metals and others components (rubber, insulating,
lubricating and other materials).

Materials used in motor design do not contain any hazardous or toxic materials
and, along with waste, shall be disposed of in the manner prescribed in the regions by any
available method.

Disposed materials cause no harm to environment.
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I'OCT 12.2.007.1-75

CCBT. Mamussl 25IeKTprdecKre Bpamaroniiecs. TpeboBaHus
0e30macHOCTH

I'OCT 977 — 88

OmmBkY ctanbHbIe. OOIHEe TEXHHIECKNE YCIOBHS

I'OCT 1012 — 2013

bensunnl aBHAlIlMOHHBIC

I'OCT 2582 -2013

MarmmHsl 35eKTpruyeckre Bpamaronecs. O0mue TeXHu4ecKue
YCIJIOBHSL.

I'OCT 3647 - 80

Martepuans! nuudoBaibhbie. Knaccudukanus. 3epHUCTOCTb U
3€pHOBOM cocTaB. MeTOJIbl KOHTPOJIS

I'OCT 6402 - 70

[1a#i6p1 pykuHHBIC. TEXHUYECKUE YCIOBUS

I'OCT 6456 — 82

[kypka mrdoBanpHas OymMakHas

I'OCT 7293 —82

UyryH ¢ mapoBUIHBIM IpaUTOM Ui OTIMBOK

I'OCT 7798 - 70

BonTel ¢ mecturpanHoii ronoBkoit kinacca Tounocty B. Kon-
CTPYKLMS ¥ pa3Mephl

I'OCT 8273 — 75

bymara o6eprounas. TexHUYeCcKHe yCIOBHUS

I'OCT 8865 — 93

Wznenus snektporexHudeckue. Kiaccel HAarpeBOCTOMKOCTH AJIEK-
TPOTEXHUYECKOU U3OJISIUU.

I'OCT 9569 — 2006

bymara napagunupoBannas. TexHndeckue ycioBus

I'OCT 10198 - 91

Smuku nepeBsiHHbIe A5 Tpy30B Maccoi cB. 200 1o 20000 xr.
OO0111e TeXHUYECKUE YCIOBHS

I'OCT 10227 — 86

TonnmBa 1 pEaKTUBHBIX JABUTATEIEN

I'OCT 10354 — 82

IInenka nmonusTHIIeHOBAs. TeXHUUECKHUE YCJIOBU

I'OCT 10877 - 76

Macino koHcepBanmonHoe K-17

I'OCT 11828 — 86

MaruHsl a5ekTprudeckre Bpamiatoniuecs. O01mue MeToabl UCTTbI-
TaHuH

I'OCT 13344 -79

[kypka mmudoBanpHas TKaHEBas BOMOCTOHKas. TexHuueckne
yCIIOBUS

I'OCT 14192 - 96

MapkupoBKa rpy3oB

I'OCT 15150 - 69

Marmunsl, npubOpsI U Ipyrue Texuudeckue usaenus. Mcemnonne-
HUS 1715 pa3IMYHbIX KIIMMaTHYeCKUX pailoHoB. KaTeropuu, ycio-
BUSI DKCIUTyaTallMM, XpaHEHHsI U TPAHCTIOPTUPOBAHUS B YaCTH
BO3/ICHCTBHSI KIIMMATHYECKUX (DAaKTOPOB BHEIIHEH CpeJIbl

I'OCT 15543.1 - 89

Wznenus snexTporexaudeckue. OOmue TpeOOBaHNs B YacTH
CTOMKOCTH K KJIMMAaTHYECKHM BHEIIHUM BO3JIEHCTBYIOMINM (ak-
TOpaM

I'OCT 20799 — 88

Macna HHAYCTpPpUAJIbHBIC

I'OCT 21150 —2017

Cwmaska Jlutoin-24. TexHuueckue ycaoBHs

I'OCT 23216 - 78

W3nenus snexTpoTexHnyeckue. XpaHeHue, TPaHCIOPTUPOBAHKE,
BpEeMEeHHasl TPOTHBOKOPPO3NOHHAS 3aIlUTa, yrakoBka. Oomue
TpeOOBaHUS U METO/IbI HCIIBITAHUN
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Oxonyanue Tadaums A.l

I'OCT 30631 - 99

O61mue TpeboBaHUs K MalllMHaM, TIpUOopaM U IPyrUM TeXHHUYE-
CKHUM U3JICIUAM B YAaCTH CTOUKOCTH K MEXaHUYECKUM BHEITHUM
BO3/ICHCTBYIONIMM (PaKTOpaM MpH SKCILTyaTalluu

I'OCT P 55878 — 2013

CnupT STUIOBBIM TEXHUYECKUN TUIPOIU3HBINA peKTH()UKOBAH-
HbIN. TeXHUYECKUe yCIOBUS

I'OCT IEC Marnuns 3aexkTpuieckue Bpamaronecs. Yacts 1. HomunansHbie
60034-1 -2014 3HAYCHMsI MAPAMETPOB M IKCIUTYyaTAIMOHHBIE XapaKTEPUCTHKHU.
I'OCT IEC Mammnsr 3nexTprdeckue Bpamaronuecs. Yacts 5. Knaccuduka-

60034-5 -2011

Ul CTENeHel 3amuThl, o0ecrneunBaeMbIX 000J0YKaMU Bpallaro-
nmxcs sekrpuueckux mamul (Kog IP).

I'OCT P MBK MammHel 3nekTprydeckue Bpamaromuecs. Yacte 6. MeToasl
60034-6 — 2012 oxsaxkaenus (Kox IC).
[1OTHH [IpaBuia mo oxpane Tpy/a MpH YKCILTyaTaIlMU dJIECKTPOYCTAHOBOK
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Mpuaoxenne b
(Obs3amenvroe)
Kperuienue koHIa Bajia mpu TPAHCIIOPTUPOBKE

N
JULIATI

—

CE—

1 — bpycok 130x130x40 (MmMm); 2 — Cko6a; 3 — [lInmuaska M16x110;
4 — I1Iati6a 16.65I'.019; 5 — I'atixa M 16

Pucynok b.1 — Kperienue KoHI1a Baja aCHHXPOHHOTO 3JIEKTPOABUTATENS
ATJ1-4450/6 npu TpaHCTIOPTUPOBKAX
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IIpuioxenue B
(Cnpasounoe)

CBGI[CHI/IH O JaT4yMuKax. CxeMBbl NOAKIOYCHUA

Tabnuua B.1 - Cxema naiiku TepMOpe3uCTOPOB K BUJIKE

Ne | Mecrto ycraHOBKH Tun natunka MapkupoBka PIN [Ipumeuanue
Ha TPyOKe BIJIKH
1 | Obmotka cratopa | TOHKOIUIEHOYHBIH 1 A Pabounii
(paza V) JaTYuK 2 B
2 | ObmoTka craTopa LN222 Pt 100 3 D 3anacHoi
(daza V) dbupma «Heraues» 4 E
3 | O6mortka craTopa 5 G PaGouwnit
(daza W) 6 H
4 | ObmoTtka cTatopa 7 L Paboumit
(daza U) 8 K
5 IMommmnuuk co ToHKOIIEHOYHBIN 9 N Pabounii
cTopoHs! npuBofa | aaruuk T092 Pt 100 10 P
6 [ToAMUITHUK CO ¢bupma "Heraeus" 11 T Pabounit
CTOPOHBI TOPMO3a 12 S
Ta6muma B.2 - Cxema naiiku TepMOPE3UCTOPOB K BUJIKE
I{BeT npoBoxa DyHK1IUA PIN Bunku
Kpacuprit Ub=10...30 B nocr. Toka A
Cunnit 0 B, zemusa B
Kenteiii Kanan A C
YepHblii Kanan A oOpaTHbIit D
benblii Kanan B E
Kopuunessbrit Kanan B oGpaTHbIii F
- OKpaH G
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IIpuiio:xkenue B
(Cnpasounoe)

CBenenuda o natynkax. CxeMbl DOOKIIOYCHUS

Ta6muia B.3 - Tunsl npruMEeHEHHBIX JaTYNKOB M IMITEMCETbHBIX

pa3zpeMoB

THoe! JaTYNKOB

Bunka

Posetka

JlaT4MKy TeMIIepaTypHOIO
COCTOSIHUS - TEPMOPE3UCTOPBI
¢ Nel mo Ne6

Bunka Han 12Q-SMC-MI-CRT-PE with QL HARTING
09 12 012 3001

Koxyx Han 3A-PFT-SL-M20 HARTING 19 20 003 1120
O6:xumHOM KOHTaKT 1o BWIKY R 15-STI-C-1 QMM
(AU) 09 15 000 6123

KabGenwsHe1il BBog M20

Pozerka Han 12Q-SMC-FI-CRT-PE with QL
HARTING 09 12 012 3101

Koxyx Han 3A 19 20 003 1440

O06:xumMHOM KOHTAKT oA po3eTky R 15-STI-C-1 QMM
(AU) 09 15 000 6223

KabGensHe1l BBog M20

JlaT4MK 4acTOTHI BPALLEHUS
GEL247Y543S079 MED EL-
EKTRONIK (LE-
NORD+BAUER )

Bunka Han 8D MALE INSERT CRIMP HARTING 09
36 008 3001

Koxyx Han 3A-PFT-SL-M20 HARTING 19 20 003 1120
O6xumHOM KoHTAaKT 1o BIIKY R 15-STI-C-2.5 QMM
(AU) 09 15 000 6122

KabGensHe1i BBog M20

Bunka Han 8D FEMALE INSERT CRIMP HARTING
09 36 008 3101

Koxyx Han 3A 19 20 003 1440

O6:xumMHOM KOHTaKT o BWIKY R 15-STI-C-2.5 QMM
(AU) 09 15 000 6222

KabGensHe1il BBog M20
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Hpuiaoxenne I
(Cnpasounoe)
PexoMeHnyeMble yCuius NpeaBapuTEIbHON 3aTAKKN U KPYTSAIIUA MOMEHT
Pe3b00BOr0 COCTMHEHUS

Taomuua I'.1 MoMmeHTBI 3aTsHKKU OOJITOB M BUHTOB

JlnameTrp MeTpuuecKon pe3pObl MowmeHT 3atskku, H'm
M6 10
M8 20
M10 48
M12 84
M16 200
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IIpuiaoxenne /I

(Cnpasounoe)

Karanor HeTaﬂeﬁ, C60p0‘-IHI>IX CAWHUI] U KOMIIICKTYIOIUX Ha 3JICKTPOABUIATCIIb

Ta6muua /1.1
Ne HanmMenoBanue n3fe- O0Oo3HaueHue Kon-so | Ccruika
I103. JIUs B M3]1.
1 [ut mpuBoga T'TIMH.301116.177 1 Puc. 3, 6a,9, 11, 12,
14,17, 21, 23, 25,
28, 33, 38, 39, 40,
45,47,51,53, 54
2 IuT nogmmnaukopei | I'TIMH.301116.179 1 Puc.3, 66,9, 11,13,
15, 16, 24a, 240, 26,
29, 31, 32, 36, 37,
39, 41 ,46, 48, 49,
50, 54
3 JHepxatensb I'TIMH.301524.037 1 Puc. 10, 26, 36, 37,
49
4 Cko0a cronopsimias I'TIMH.301532.065 1 [Ipunoxxenue b
5 Ymop ¢ 3youarsim quc- | ['TIMH.301539.006 1 Puc. 19,42, 44
KOM
6 Pesrn6oBoe coequnenne | I'TIMH.302615.001 4 Puc. 16, 17, 33, 45,
46
7 Macnoc6opHHIK I'TIMH.306596.001 1 Puc. 14, 51
8 TepmopesucTtop I'TI1H.434121.013 1 Puc. 11, 47
9 Tepmopesuctop I'TI1H.434121.013-01 1 Puc. 13, 48
10 Cratop 0OMOTaHHBIH T'TIMH.684223.007 1 Puc. 3,4, 11, 23,
24a, 246, 37, 39
11 Potop obpaborannsnii | [TIMH.684261.006 1 Puc. 3, 5, 19 ,20, 23,
25,27, 35, 38, 39,
40, 41,42
12 Komnb1ro ynopuoe T'TIMH.711151.013 2 Puc. 3, 20, 22, 40,
41
13 Kpsimika I'TIMH.711322.005 1 Puc. 21
14 Kpprmka I'TIMH.711322.006 1 Puc. 18,43
15 JlabupuHT BHEITHUIA T'TIMH.711458.004 2 Puc. 3, 20, 22, 40
16 Jlabupunt BayTpennuii | [TIMH.711458.005 2 Puc. 3, 19, 28, 29,
32,34
17 MacnooTtpaxarenb T'TIMH.711646.002 2 Puc. 3, 20, 22, 40,
41
18 Konb1io BHyTpeHHEE I'TIMH.711658.001 2 Puc. 3
19 Y1op co cTOpoHBI I'TIMH.711663.001 1 Puc. 21, 54
PUBOJA
20 Kpsimika kpemnieHus T'TIMH.712452.063 1 Puc. 18, 19, 42,43
JaTYHKa
21 IIpoknaaxa I'TIMH.741124.243 1 Puc. 15, 50
22 Kpsimka I'TIMH.741124.244 1 Puc. 15, 50
23 ITpokaaka I'TIMH.741136.037 1 Puc. 14, 51
24 Knuna I'TIMH.741652.020 1 Puc. 24a, 37
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[Tponomxkenne Tabmwmb! /1.1

No HaumenoBanue uzje- O0o3HaucHUE Kon-eo | Ccruika
1103. IS B M3]I.
25 Kppiika natunka cko- | I'TIMH.745352.028 1 Puc. 9, 54
poctH
26 Kppimka nqaTanka I'TINH.745423.011 1 Puc. 9, 54
MOJIIHITHHAKA
27 TpyOka I'TIMH.747191.001 2 Puc. 17, 45
28 Penretka T'TIMH.752613.001 8 Puc. 12, 53
29 Pemetka T'TIMH.752613.002 1 Puc. 13, 52
30 Peretka I'TIMH.752613.003 2 Puc. 13, 52
31 Perietka I'TIMH.752613.004 2 Puc. 13, 52
32 Tabauuka I'TIMH.754312.123 1 Puc. 7
33 Tabauuka I'TIMH.754312.157 1 Puc. 7
34 IIpecc-macnenka Mé6x1 Kipp K1132.1106100 4 Puc. 16, 31
DIN 71412
35 3amMTHBIN KONMAad0K Kipp K1133.913 4 Puc. 16, 31, 46
36 JlaTumk 4acToThI Bpa- GEL247Y543S079 1 Puc. 18, 43, 44, 46
MICHUS LENORD BAUER
37 [Moammmank co cropo- | SKF 6222M/HC5C4S0 unun 1 Puc. 3, 28, 33, 34
HBI TIPUBO/IA SKF 6222M/C3VL0241 unu
NKE 6222-M-C3-SQ77
38 [Mogmmmank co cropo- | SKF NU 222ECM/HCS5C3 unmu | 1 Puc. 3, 27, 29, 35
HBI TOPMO3a SKF NU6222ECM/C3VL0241
WId
NKE NU 222-E-M6-C3-SQ77
39 Bunka Cw. Ilpunoxenue B 1 Puc. 10, 43
40 PozeTka Cwm. [Tpunoxenue B 1

91
I'TIMH.652433.001 PO
GPIN.652433.001 RE




IIpuiaoxenne E
(Cnpasounoe)
Karanor TexHOIOTrHuecKOi OCHACTKU

Taomuma E.1
Ne mo3. | HaumenoBanwue npucmocobiie- O6o3HaueHNE Ccplnka
HUS
El Hanpasnstomas Brynka mis 3a- | A7050-1931 Puc. 38, 40
BOJIKH SIKOPS
E2 Kosnb11o a1 3anpeccoBku Mmo- A7801-0062 Puc. 33, 31
IIUITHAKA B IIAT
E3 Kosnb1io ass nompxatus Hapyx- A7801-0063 Puc. 22, 23, 25, 28,
HOI 000MMBI MO AIIUITHUKA 32, 34, 36, 38, 40, 41
E4 [TpucnocoGaeHue A1 3aBOAKH A7808-0137 Puc. 23, 39
SIKOPSL B CUCTEMY MarHUTHYIO
Ilepexoanas BTyJiKa A7808-0241
E5 Kirou A7808-0242 Puc. 19, 21, 42
E6 [Ipucnocobnenue ans TpaHc- A7808-0243 Puc. 24a, 240, 37
MOPTUPOBAHUS IITUTA TIOIIITUTI-
aukoBoro ['TIMH.301116.179
E7 [TpucnocoGenue s creMa Puc. 19, 20, 22
92

I'TINH.652433.001 PO
GPIN.652433.001 RE



puaoxenne 7K
(Obsi3amenvroe)
Kapta cma3ku nBurarens

Tabmuma XK. 1
HanmenoBanue OcCHOBHas TEXHHU- YcnoBust paboThI B [Tpumensiemast ITepuoanunocts u | IleproauyHOCTB U KO-
COOpOUHBIX €IU- | YecKas XapakTepu- IKCILTyaTaluu cMa3Ka KOJIMYECTBO J10- JMYECTBO MOJIHOMU 3a-
HUI] WK CMa3bIBa- | CTHKa, OTpPEeNis- OaBJIeHUsI CMa3KH MEHBI CMa3Ku
eMBIX [TOBEPXHO- | IoIIas BIOOP cMa3- Ha JIBUTATEIb
cTe KU
[Hoammnunku [Mogmmnuuk posnu- | Temmneparypa Okpy- 0,2 kr
KOBBIH JKarouier cpepl OT
munyc 60 °C no Jluron-24-MJIu | 500 yacoB paGoTHI,
ITogmmnHuk nia- wiroc 50 °C. 4/12-3 0.05 Kr B KaXXabIi 0,235 xr
PUKOBBIN Jlonmyckaemasi TeMrie- I'oCT 21150 — MOALIUITHUK
2017 [Ipu kaxaoM TeKyEeM

parypa Mo IIHITHH-
k0B He Ooiee 90 °C.

PEMOHTE, HO HE pexe
OJHOTO pa3a B 2 roga
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IHpunoxenne U
(Cnpasounoe)

PGKOMGHI[yeMBIe AHAJIOT'U ITPUMCHSACMBIX MAaTCPUAJIOB

Taomuma U.1

IIpumensiemble MaTEepUaIbI

PexoMenayembie aHaioru

JIuton-24-MJIu 4/12-3
I'OCT 21150 -2017

Mobilith SHC™ 220

Shell Gadus S5 V100 2

Gazpromneft Grease Synth LX EP 2

NORD MC 1400

NORD MC 1410

MC 1000

FAG ARCANOL MULTITOP

ISOFLEX TOPAZ L152

Macno konceppanronnoe K-17 TOCT
10877 — 76

Tectyl

Macno unnyctpuansaoe U-50A T'OCT
20799 — 88

ARCANOL-MOUNTIGPASTE
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JIuer perucrpanuy u3MeHEeHHH

(surruned)
9OUIITOL U MMHOHIWEH
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