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B kypce npuBeaeH nnaH nekumu, ee cogepXaHme n BOMpOChl ANs KOH-
TPOnsi 3HaHUM.

[Mpy n3noXxeHnn matepuana NekuMn y4nTbiBariMCb OOCTUXKEHUS B CO-
BPEMEHHOW TEXHOSIOrMU OYUCTKU, BOCCTAHOBIIEHUS NPU NPOU3BOACTBE U
peMoHTe 0bopyaoBaHUs NOABMXHOIO COCTaBa.

[MpegHasHayeH gns crtygeHtToB 4 M 5 KypcoB chneunanbHOCTU
1903000.95 «lMogBmxHOM COCTaB Kerne3HbIX Jopor» Bcex (hopmM obyveHnd
N MOXeT BbITb MCNONb30BaH Ha NPON3BOACTBE ANS NOBbIWEHUs KBanMdu-
Kauun paboTHUKOB NpeanpuaTui No PEMOHTY NOABUXKHOIO CcoCcTaBa.



BeBeneHue

[MogoBwXHOM cocTaB enesHblx gopor Poccumn (B 4aCTHOCTU rpy30Bble
TEennoBo3bl) B TEYEHMN NOCNEAHUX NET NPaKTUYeCKn He 0OHOBIANCS.
B cBA3n ¢ 3TMM nNpoucxoauT ero U3HOC U cTapeHue. Tak Ha Ha4vano
2011r. nsHoc TennoBo3oB cocTaBnseT 75%, a anekTpoBo3oB — 68 %. Ecnu
NOKOMOTUBHbIN Napk He 0bHOBNATb, TO K 2015 r. BbipaboTaloT CBOWN CPOK
CNyX0bl cBbile 9 TbIC. IOKOMOTUBOB. [N n3bexaHust 3TOro Ha PEMOHT-
HbIX 3aBOoAdax NPOM3BOAUTCS MOAEPHM3aAUUS NOABUMXHOINO COCTaBa, No3BO-
nawas NnpoanuTb CPoK Ux cnyxbel Ha 8-10 nerT.
B cBA3n ¢ aTum Ans ycnewHon paboTbl XKenes3HbiX Aopor Heobxoanmo
BbIMyCKaTb HOBbIE€ TUMbI MOABMXHOIO COCTaBa M B MNOSIHOM 06bEeME BbINOSI-
HATb TpeboBaHWA NnaHOBO-NpeaynpeanTenibHOM CUCTEMbI OBCY>KMBaHUS
N pEMOHTA.
B nepBon yacTtu Kypca paccMaTpuBaroTCs BOMPOCHI NpPOM3BOACTBA MO-
OBWXHOro COCTaBa. XapaKTepUCTUKN NPOU3BOACTBEHHOIO U TEXHOorm4ye-
CKOro npouecca, NPOeKTUPOBaHUA TEXHOMNOMMYECKOro npouecca, crnocobsbl
N3roTOBMEHNA N BOCCTAHOBMNEHUS OeTanen, TeEXHONOorMm cO6opoYHbIX Mpo-
LLeCCOB, OCHOBHbIE MOSIOXEHUS MO OOCY>XMBAHUIO U PEMOHTY NOABUXKHOIO
cocTaBa.
Bo BTOpOK YacTn Kypca nNpuBOAMTCS TEXHONOrMsi pemMoHTa Hambornee
BaXXHbIX Y3/10B MEXaHUYECKUX U INEKTPUYECKMX YacTen MOOBUXKHOIO COo-
ctaBa. [lpyM paccMOTPEHUM TEXHOMOrMM pPemMoHTa NPUBOANTCA MEpPEYEHb
aedekToB getanen npuynHbl X BO3HMKHOBEHUSI, COBPEMEHHbIE MEeTOab
X BbISIBNEHUS U yCcTpaHeHus. [MpmnBoaaTcss MeTodbl KOMMMEKTOBAHUA W
cbopKM y3roB NOABMKHOIO COCTaBa.
B koHUe Kypca garTca MeTodbl UCMbITaHUS y3r0B NOABMXHOIMO COCTa-
Ba. B kauyecTBe npumepa NpuBOAUTCS TEXHOMOMUS UCMbITAHUA TArOBOrO
anekTpoasuraTens tennoso3a tuna 3 118.
B 3akniouyeHnn kypca paccmaTpuBaloTCA BOMPOCbI PEOCTATHbLIX UCHbI-
TaHMN NOKOMOTMBA.
N3yumnB Kypc CTyAEHT OOMMKEH 3HATb:
¢ BOMPOCHI MOAENMPOBAHUS U NPOEKTUPOBAHUS TEXHOSNTOMMYECKMX NpoLec-
COB, TEXHONOIMMYECKON NOArOTOBKN NMPOU3BOACTBA, NPOrpPeCCMBHbIE NPU-
eMbl 1 a(pdeKkTMBHbIE MEeTOoAbl NPOM3BOACTBA M PEMOHTA MOABWXHOIO
cocTaBa, OCHOBblI TEOPUN U3HALUMBAHUA U BOCCTAHOBIIEHNSA 3NIEMEHTOB
NoABUYKHOIO COCTaBa;

e METOAbI OLEHKN TEXHONOMMYHOCTU KOHCTPYKLNIA NOABMXHOIO COCTaBa;

e MaTepuanbl, NPUMEHAEMbIE NPU U3rOTOBNEHMUN 3NIEMEHTOB MNOABMXHOIO
cocTaBa U MeToabl Ux Bblbopa;

e TEXHOMOIMYECKMEe npoueccbl n obopyaoBaHne nNpeanpuaTUin No nNpPoms-
BOLCTBY N PEMOHTY NOLBMXHOIO COCTaBa;

e METOAbl BOCCTAHOBNEHUA NOABUMXHOIO COCTaBa U ero Yyacrtewu;

e METOAbI BbIOOpa M pacyeTa obopyaoBaHus;



e CroCcoObl opraHM3auum NPon3BoACTBaA N PEMOHTA NOABMXHOIO COCTaBa;

e 3aLUMTHbIE NOKPbITUS NOABWXHOIO COCTaBa W ero getanewu;

e METOAbl OLIEHKN Ka4yecTBa MNPOM3BOACTBA W PEMOHTA 3MEMEHTOB MO-
OBWKHOrO CocTaBa;.

3yumB KypC CTYOEHT OOMMKEH YMETb:

e paspabaTbiBaTb TEXHOMOIMYECKME NMpoLecchbl NPON3BOACTBA U PEMOHTA
y3MnoB 1 geTtanen noaBuXHOro coctaBa C UCMNOfb30BaHMEM NHOPMaLK-
OHHbIX TEXHOMNOTN;

eBblOMpaTb Heobxoaumoe obopygoBaHME U CPeAcTBa  TEXHUYECKOro
OCHALLIEHUS, BbINOSTHATbL pacyeTbl TEXHONOMMYECKUX PEXNUMOB C Y4ETOM
HPaBCTBEHHbIX, NMPAaBOBbIX AaCNEKTOB AesTenbHOCTU, TpeboBaHuin Oes-
OMacCHOCTU W 3KOHOMWKW, MNOCNEeACTBMA peanu3auum nNpOoeKToB Ans
OKpYyXatoLLien cpeapbl;

N3yumB KypC CTYAEHT JOMKEH BrageThb:

e METOAAMM Pa3paboTKM M OpraHM3auun BbINOMHEHUS TEXHOMOMMYeCKnx
npoLeccoB MNPOM3BOACTBA U PEMOHTaA MOABWMXHOIMO cOCTaBa C Y4eTOM
TpeboBaHMN 3IKOHOMUKM W CTpaTerMm pasBuUTUS KeNe3HOOOPOXHOro
TpaHcnopTa; MeTogaMn MpUEMKM MNOABMKHOrO cocTaBa Mnocne npous-
BOACTBA M PEMOHTA.



Nekuma 1. XAPAKTEPUCTUKN NMPOU3BOACTBEHHOIO U TEX-
HONOIMNM4YECKOIo rnPOLIECCOB

lNnaH nekymu:

1.1. Buabl npon3BoaCTBEHHbIX NPOLIECCOB

1.2..Buabl TEXHONOMMYECKNX NPOLIECCOB

1.3. [JokymeHTaumsa npomnsBOLCTBEHHOIO M TEXHOMOMMYecKoro npouec-
COB.

[Mpou3eo0cmeeHHbIU rnPoyecc - 3TO KOMMNIIEKC TEXHOMNOMMYECKUX U TPY-
OOBbIX MpoLeccoB, NpeBpallalowmx npeamMeTbl Tpyaa B roTOBY MPoaykK-
LIMK0, COOTBETCTBYIOLLYIO MO KayeCTBY YCTaAHOBIIEHHbIM CTaHAapTaMm Wnu
TexHudeckum ycnosuam (FTOCT, OCT, TY). o0 npedmemamu mpyda no-
HUMaIOT CblpbE, 3aroTOBKN M KOMMSEKTYOLWmMe aeTanu.

B cuny uenoro psaga reorpadunyecknx, Npon3BoLCTBEHHbIX, 3KOHOMMU-
YeCKUX N OPpYrnX NPUYMH Ha OAHOM NMPeanpUATUN He CYLLLECTBYET «MOJSTHOro
NPON3BOLCTBEHHOIO Npoueccar, BKovatwero B cebs Bce ctagnmn npons-
BoACTBa OT [06bl4M NPUPOAHOIO ChipbA A0 BbIMyCKa rOTOBbIX WU3OENUN.
[MONHBLIN NPOU3BOACTBEHHBIA MPOLIECC pasfenéH Ha OTAesSibHble 4acTw,
BbIMOSIHEHME KOTOPbIX OCYLLECTBNSAETCH Ha cheunanmsanpoBaHHbIX Npea-
npuaTnax. Mmetotcs, Hanpumep, NpeanpuaTtna no gobbiie meTtannypruye-
CKOro Cblpbsi; 3aBoAbl MO BbINSIaBKe 4yryHa; ero nepepaboTtke B CTanb;
NPoOu3BOACTBY MpoKaTa U JINTbI 3aroTOBOK; MAaLLUMHOCTPOUTENbHbLIE 3aBO-
aobl v gp. B cBs3n ¢ 3TMM MMET MecTo NPon3BOACTBEHHbBIE NPOLECCHI KOH-
KpeTHbIX NpeanpuaTnn (3aBogoB) — HanpuMep, MeTasnnyprmyeckoro 3aBo-
Aa, MalWWHOCTPOUTESIbHOrO 3aBofa, BarOHOCTPOUTESIbHOrO 3aBofa, Baro-
HOpPEeMOHTHOro 3asoa v ap. B npegenax 3asoga npou3BOACTBEHHbIW NPO-
Lecc peanuayeTcsl B pasfiIMyHbIX Lexax, KOTopble ABNAIOTCA OCHOBHbIMU
NPON3BOACTBEHHBIMU €ANHULAMWN.

[To cBOEMY Ha3HAYeHU0 U TOW POJSIU, KOTOPYH MPOLECCHl BbIMOMHAKT
Ha NpeanpuaTUN, pasnuyatoT NPon3BOACTBEHHbIE MPOLECCHI:

— OCHOBHbIE;

— BCNoOMOraTesnbHbIE;

— obcnyxmBatoLume.

OCHOBHbIMU MPOU380OCMBEHHbLIMU poyeccaMu Ha3blBalOTCA NpoLec-
Cbl pe3ynbTaTOM BbIMOMHEHUS KOTOPbIX ABNSAETCA HENOCPEACTBEHHbIN Bbl-
NycK NpoayKumMm — MawmvH (NOABMXHOIO coCTaBa) M 3anacHbIX YyacTteun (Ko-
NECHbIX nap, aBTocUenoK n ap.). Ecnv Bce 0CHOBHblE NPOM3BOACTBEHHbIE
npoueccbl 06bLeANHNTb, TO NOMYYUTCS OCHOBHOE MPOU3BOACTBO, KOTOpOoe
OCYLLECTBNAETCS B OCHOBHbIX U 3aroTOBUTENbHbIX Liexax (BaroHocbopou-
HOM, KOJTECHOM, NIMTENHOM 1 Op.).

K ecriomozamernbHbIM pou3sodCmeeHHbIM rpoueccamM OTHOCSATCHA
Npouecchl, CBSA3aHHbIE C M3rOTOBMIEHNMEM MPOOYKUUWN, KOTopasi MCNOSb3y-
eTcs B OCHOBHOM rnpoussoacTee. Ctoga OTHOCUTCS M3rOTOBSIEHWE HEeCTaH-
OApPTHOrO MHCTPYMEHTA, M3roToBfeHne npucnocobrneHnn, moaenen, pe-
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MOHT obopynoBaHua 1 gp. ATN NPOLECCHI peannuayoTcs B BCnomoraTerb-
HbIX LeXxax — WHCTPYMEHTarlbHOM, MOAENbHOM, PEMOHTHO—MEXaHNYECKOM
n ap.

Ob6cnyxusarowumu npou3eodcmeeHHbIMU rpoyeccamMu Ha3blBalOTCSA
npoueccol, obecneynBatowmne apdekTmHoe PYHKLUNOHMPOBAHME OCHOB-
HOro 1 BCnomMmoraTenbHoro nponssoactea. Cioga OTHOCATCH TPAHCMOPTHbIE
N cknagckue paboTbl, HAay4YHO-TEXHMYECKOE ObCnyXmnsaHue n gp. STU Npo-
LLleCCbl BbINOMHAIOTCA, COOTBETCTBEHHO, B TPAHCMOPTHOM LiEXe, CKITaACKOM
X03a1CTBE, NabopaTtopuax u Apyrux nogpasgesieHusix.

N3 onpepeneHns npouMs3BOACTBEHHOrO MnpoLlecca crefyeT, YTo ero ya-
CTbIO_ABJIAOTCH TEXHONOIMYeCcKne npouecchl.

TexHonoau4yeckul rnpouyecc - 3TO U3MEHeHWe KayeCTBEHHOro CcoCTOSA-
HUA obbekTa paboT (MaTepmana 3aroToBKM), B3aMMHOIO PacrofIoXeEHNS U
COoeMHEeHUs JeTanen ¢ LUefbio NonyyvyeHna rotoBon npogykunun. NameHe-
HME Ka4YeCTBEHHOIO COCTOSIHNA 00beKTa paboT MOXET NPOABIIATLCA B:

— MU3MeHeHun hopmMbl NpeaMeToB Tpyda NyTeM MexaHudeckon obpa-
OOTKM 3aroTOBKW, MOMYyYEHUSA 3aroTOBKM FIMTLEM, KOBKOW, LUTaMroBKOW. B
CBSI3U C 3TUM CYLLECTBYIOT TEXHONOMMYECKNE NMPoLEeCcChbl MexaHn4eckomn oob-
paboTKn, NNTba 1 Ap.;

— U3MEHEHN CBOWCTB MaTepuana getanu no BCeEMy €€ CEYEHUIO NyTEM
NPUMEHEHNSA PasfNYHbIX BUOOB TEePMOOBpaboTkM - OCyLLEeCTBNIEHUEM TEX-
HOMOrMYeCKNX NPOLLEeCCoB 3akasiku, OTnyckKa, HopManusauun v ap.;

— N3MEHEHUN CBOMWCTB U XMMMUYECKOro cocTtaBa NMOBEPXHOCTHOrO Criod
mMatepuana getanu rnyTemM OCYLLEeCTBNEHUA TEXHOMOrM4yecknx MnpoLeccos
XUMUKO-TEPMUNYECKOTO YNPOYHEHUS, TaKMX KaK LleMeHTauus, asoTMpoBaHme
nap.;

— coenHeHUn petanen B cOOPOYHble eauHMLUbI MYTEM MPUMEHEHUS
TEXHOSTOrMYeCcKnx npoueccoB cOOpPKM C CO3gaHMEM MNOABWXKHBIX U Hemno-
OBWXHbBIX, Pa3beMHbIX N HEPaA3bEeMHbIX COeAUHEHUN, 3an0XeHHbIX B KOH-
CTPYKUMN U3aenus;

— N3MEHEHNN BHELLHETO Bnaa u3genus (Hanpumep okpacku).

BTopasa yacTtb onpegeneHns npous3BOACTBEHHOrO npouecca BK4aeT
B cebsa TpyaoBoOM npoLecc.

Tpydoeoli npouecc - aTO BO3gencTBme paboyero Ha npeamMeT Tpyaa,
NnpW KOTOPOM OH 3aTpavnBaeT:

— (puamyecknn Tpyan, NYTEM BbINOSTHEHUS OMPeneneHHbIX TPYOOBbIX
NEUNCTBUMN;

— YMCTBEHHbIN Tpya, NYTEM ynpasneHust obopyaoBaHnem, HabnogeHus
3a ero paboToun, KOHTPONSA 3a XO4OM npoLiecca.

Mepown oueHku 3aTpaT Tpyaa ABMsSeTCa HopMa TPYLOEMKOCTU, KOTopas
N3MepSAEeTCs B Yen. Y.(4en.- MUH.).

[MpoaomknTenbHOCTb TPYAOBOIo npouecca namepsieTcs B Yacax (MvH.)
N HasbiBaeTCcA HOpMOW BpemeHn. B Tom crniydae, ecnn TpyaoBou npouecc
BbIMOMHAETCSA OAHUM paboynM, TO HoOpMa TPYAOEMKOCTU YNCIIEHHO paBHa
HOpMe BpeMEHN.



B HacTosiwee BpemMsi AOMUHUPYHOLLMM CNOCOBOM MOMYyYEeHUs TOYHbIX
pa3MepoB AeTanen MalMHOCTPOUTENbHbLIX KOHCTPYKUNA ABNSIETCS Mexa-
Hu4eckas obpaboTka. OTO CBA3AHO C TEM, YTO 3agaHHble OpPMbI AeTaneun,
c TpebyeMon TOYHOCTbIO U Ka4eCTBOM MX MOBEPXHOCTEWN, OOCTUraloTCs B
OCHOBHOM MNYTEM MexaHu4yeckon obpaboTku, Tak Kak gpyrme crnocobbl He
Bcerga mMoryT obecneunTb BbINOSTHEHME TeXHUYecKnx TpeboBaHuK, ycTa-
HOBJIEHHbIX KOHCTPYKTOPOM. [1pouecc mexaHnyeckon obpaboTkM CBA3aH C
aKcnnyataumen metannoobpabaTtbiBaloWMX CTAHKOB, C UCMONb30BaHUEM
PEeXYLLEro U MU3MepUTENbHOro MHCTpyMeHTa. MexaHundeckaa obpaboTka
NnoBbILLAET Ka4yeCTBO BbIMyCKAaeMOM MPOAYKLUMN, HO yBENUYMBAET €€ Tpy-
OOEMKOCTb U cebectommocTb. Mpon3BOACTBO MOABWXKHOIO COCTaBa 3TO
OQHa M3 oTpacnen MalMHOCTPOeHUs. B cBA3M € 3TuM B OUCUMNNUHE
«TexHonorns Npon3BoACTBa U PEMOHT NOABMKHOIO CocTaBay, Kak U B Apy-
X crneumanbHbIX OUCUMMINHAX MaLUMHOCTPOUTENBHOrO UMKNa, onpene-
nqaLwasn ponb 0TBOAUTCA BONPOCaM TEXHOMOrMM MexaHun4eckon obpabot-
Kn getanen n coOopku nsgenun.

TexHonoau4eckul rpoyecc mexaHu4deckol obpabomku - 3TO nocneno-
BaTeflbHOE W3MEHEHMEe COCTOSIHUS 3aroTOBKM (reoMeTpUYecKnx dopm,
pa3MepoB N KayecTBa NOBEPXHOCTEN) 3a CHET e€ 06paboTKN PEXYLLUMM UH-
CTPYMEHTOM A0 MOMEHTa MOSy4YeHMs1 TOTOBOW NPOAYKUUKW. BbinonHseTcs
TEXHOMNOrMYeCcKnin npouecc Ha pabovnx mecrax.

Paboyee mecmo (TOCT 14.004-83) — 3TO YaCTb NPOU3BOACTBEHHOW
nrowanm uexa (y4acrka), Ha KOTOpOW pacrnonaraeTcs:

— OCHOBHOe obopyaoBaHue (CTaHKW, MalUMHbI, aBTOMAaTUYECKUE NIUHUK
v Aap.);

— BcriomoraTenbHoe obopyaoBaHue (COOPOYHbIE U CBAPOYHbIE CTEHAbI,
ponbraHru u ap.);

— TexHonormyeckaa ocHacTtka (MpucnocobrieHns, MHCTPYMEHT, TEXHO-
normyeckas JOKyMeHTaums);

— OpraHu3aumnoHHas ocHacTtka (CTosbl, TYMDOYKM, CpeacTBa cUrHanmnsa-
LK, OCBELLEHNA 1 AOp.).

Tak Kak TexXHONormyeckne npoueccol pasHoobpasHbl, To Ana ygobcrea
nx paspaboTKn OHWM pacyneHsTCa Ha OoTAenNbHble YacTu. [1na TexHonoru-
4YecKoro npolecca MmexaHn4yeckon obpaboTkM OCHOBHOW €ro 4acTbio SBMiS-
eTcsa onepauus.

Oniepauyusi — 3TO YaCTb TEXHONOIMYECKOro npouecca, BbinonHAemMasa Ha
of4HOM paboyem mMecTte ogHMM Unu rpynnon pabounx. B onepauunsx obpa-
6OTKM pe3aHneM HanMeHoBaHWe onepaunn onpegensieTcs, BMaom obopy-
OOBaHUSA HA KOTOPOM OHa BbINOMHAETCA (HanpuMep TokKapHasi, bpesepHas
n 1.0). Ha cnecapHbix n crnecapHo-cbopoyHbIX paboTax HauMeHoBaHWe
onepauum oTpaxkaeT XxapakTep BbINOSIHAEMbIX paboT (Hanpumep 3a4ncTka,
cbopka, knenka v ap.).

B TexHonornyeckux OKyMEHTax 3anucb COAEPXKaHUSA onepaumm Hayum-
HaeTCs C KMYEeBOro CrioBa, BbIPa)XEHHOro rrarofioM B HeornpeaenéHHon
dopme (Hanpumep «CTporaTb KMWH COrfacHoO ackm3ay; «cobpaTb Bykcy co-
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rmacHo Jdeptexa» n T1.4.). Onepauus 9BnNsieTcsl OCHOBOW ANt NPOM3BOA-
CTBEHHOrO MNSIAHNMPOBAHNA U HOPMUPOBAHUS TEXHOSTIOMMYECKOro npoLecca.
OHa cnyXuT OCHOBaHMEM A1 PACYETOB TPYAOEMKOCTU U3FOTOBIIEHUS U3-
aennin, Heobxoaumoro obopyaoBaHUA, OCHACTKW, MaTepuanoB u Tpebye-
MOro KonmyecTtBa paboumnx nNo keanudukaumsm. B TexHOMorn4eckmx gOKy-
MEHTax onepaumam npuceamBaeTcs HOMeEP C UCNoSib3oBaHMEM apabCckmx
undgp — 5,10,15 n 1.4. [lonyckaeTtca B HoOmepe onepauum JobasnsTb cresa
Hynn (Hanpumep 005,010,015 wn 1.4.).

B cocTtaB onepauun BxoaaT €€ afieMeHTbl: YCTaHOB, NO3nLUns, nepexos,
xo[.

YcmaHoe — YacTb onepauuu, BbiNosHaemas npyu HeEM3MeHHOM 3aKkpen-
neHun obpabaTbiBaemMon 3aroTOBKM Ha CTaHKe MK B npucnocobrieHun.
Hanpumep, o6To4ka Bana npu ero 3akpensieHnmn B LIeHTpax ¢ 04HOro KoHua
— nepBbIn yCTaHoB; 06TOYKa Bana nocne ero NoBopoTa W 3akpenseHusi B

LeHTpax C AOpyroro KoHua — BTO-
2 pOW YCTaHOB.

Ha acku3e 3aroToBKM YCIOB-
4 //_ 3 HbIMM 00O03HaYeHMsIMM yKa3blBa-
‘\]> } l0TCA onopbl 1 3axuMbl (puc.l. 1).
1 T 1 YCTaHOBbl B TEXHOSTIOMMYECKMNX
OOKyMeHTax obo3HavatoTca Oyk-

— Bamun A, b n ap.
Puc. 1.1. [padudeckoe un3obpaxeHue Mosuyusi —  couKkenposaHHoe
KPEMMEeHNsl 3aroToBKY B YCTaHOBE: nornoxexHue, saHumaemoe  3a-
1 —3aroToBKa; 2 — ycrnoBHoe 0603Ha4YeHne KpenneéHHou obpabaTtbiBaeMom
3 KkynaykoBoro naTpoHa; 3 — Bpaljal- 3aroTOBKOW COBMECTHO C MpUCMO-
Ln¥ics LeHTp; 4 — onopa cOBMeHNEM OTHOCUTESIbHO  WH-
CTPYMEHTa UNn HENoABUXHON 4a-
cTn obopyaoBaHMs MpU BbINOSIHEHMM ONPEAEnEHHON YacTu onepaunu.
Hanpumep, npu n3rotoBneHunM AeTtann Ha MHOrOMO3ULMOHHLIX Kapycerb-
HbIX CTaHKaX, 3aroToBKa yCTaHaBnvMBaeTCs B NpucnocobneHue, pacnono-
XeHHOoe Ha cTone cTtaHka. [lanee, npu HEM3IMEHHOM €€ 3aKpernrneHun Ha
CTOsie, OHa nocregosaTenbHO NOABOANTCS, 3a CYET NOBOPOTA CTOSA, K MOo-
3MUMAM, Ha KOTOpPbIX ocylwecTBnsieTcss obpaboTka C NOMOLLBI CUIOBbLIX

rofI0BOK.

[NepexoOk! pa3genarTcs Ha TEXHOSOrMYecKne n BcnoMmoraTesbHble.

TexHonoau4yeckul rnepexod — 4acTb ornepauun, XapakTepusyrLllasacs
obpabaTbiBaeMON MNOBEPXHOCTbID, PabO4YMM MHCTPYMEHTOM W PEXUMOM
paboTbl cTaHKa. B Te4eHnn nepexona 3Tm xapakTepUCTUKN HEN3MEHHbI.

BcriomozamernbHbIU nepexod — 4YacTb onepaumm, coctosLias u3 aen-
CTBUI YenoBeka 1 0b6opyaoBaHUs, KOTOpble HE COMPOBOXOAKTCA U3MEHe-
HMeM OOpMbI, pasmMepoB, LLEPOXOBATOCTN MOBEPXHOCTU, HO HEOBXOOUMBIX
01151 BbINOSTHEHUST TEXHONOIMMYECKOro nepexona (Hanpumep ycrtaHoBKa Unu
CHSATME MHCTPYMEHTAa, MOBOPOT CynnopTa, U3MepeHue pasmepa 1 T.4.).
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[Mepexoabl B onepauuoHHbIX KapTax HasblBawTcs nogpobHo. Hanpu-
Mep: «noapesartb Topey ¢ anameTtpa D po D4 HayepHo (HauucTo)». Ha

9CKM3€e 3aroTOBKM MOBEPXHOCTb 06paboTKM BblAENSAETCS TONCTOM NIMHUEN,
B KOHLE MOBEPXHOCTU 00paboTKM MnokasbiBAeTCs MOSIOXKEHNE peXyLlero
WHCTPYMEHTA N CTPESikoM YyKasblBaeTCs HanpasrieHuMe nogdadnm (MHCTpY-
MEeHTa Unn 3aroToBkM). B onepaunoHHbIX KapTax nepexoabl 0603HavaTCs
apabckumu undpamm 1,2 n T.4.

[Mepexon Bkno4vaeT B cebst xoabl. Xod pasgensietcsas Ha paboumn wn
BCMOMOraTesibHbIN.

Pabo4yuti xo0 - 3TO YacTb nepexofa, CocTosasa U3 OgHOKpaTHOro ne-
peMeleHNa WHCTPYMEHTa OTHOCUTESNIbHO 3aroTOBKM, COMPOBOXAaemas
N3MeHeHneM (opMbl, pa3MepPoB, LLEPOXOBATOCTU MOBEPXHOCTU. 3a Kax-
Abl paboymin xod CHUMaeTcsl OAWH Crnon meTtanna. BcriomozamersibHbIU
X00 - 3TO 4YacTb nepexofa, COCToAWas M3 OAHOKPATHOrO nepeMeLLeHus
pexywero MHCTPyMEHTa OTHOCUTENbHO 3aroTOBKM He COMpoBOXaaemas
n3MeHeHnemMm opMbl, pa3mMepoB, LLEPOXOBATOCTU MOBEPXHOCTU. Hanpwu-
Mep, BO3BpaLLeHne Ccyrnnopta TOKapHOro CTaHka B UCXO4HOe nonoxeHune. B
HOPMMPOBOYHbIX KapTax yKa3sblBa-
eTcst KonunyecTBo xoaos (i =1; i =2 2x45° R,= y
nT.o.). \ *

PaccmoTpum npumep paspa-
OOTKM NnNaHa W3roToBneHus Ba-
nuka (puc.1.2) nytem mMexaHude-
cCKkon 06paboTKnM 3aroToBKM U3 *
NMPYTKOBOrO COPTOBOrO MpokaTa 40
¢ 50 Mm. 50

MnaH 06paboTKM  BbLINOMHS- a >
eTca B TabnunyHom  cbopme
(pnc. 1.3).

C 1975 ropa B OTEYECTBEHHOM  Texumueckue TpeBosanus: 1. HeykasaHHble
MalUMHOCTpoeHUn BBeaeHa EOW-  npoponbHbie oTknoHenus —h14
Has cucTemMa TEeXHOSIOrn4eckom
nogrotosku npoussoactea (ECTIII), nocTpoeHne KOTOpon NpeacTaBneHo
Ha puc.1.4.

OpHon mn3 cyHkumn ECTIIN aBnsetca paspaboTka TEXHONOMMYECKUX
NpoLIECCOB U3roTOBMNEHUS n3genunm Ha ocHoBe EOnHOM cnuctemMbl TEXHOMO-
rmdyeckon gokymeHTtaumm (ECT[). B cucteme MuHuctepcrtsa nyten coob-
LeHna paspaboTaH pykoBOAALWMA TexHonorndeckun matepuan (PTM 32
LIB 200-87), B KOTOPOM MpmMBOAATCA yKa3aHUA Mo OPOPMIIEHUIO N KOM-
nnexkTaumm TEXHOMOrMYeCcKo AOKYMEHTaUUM Ha NpeanpusTusix rpy3oBoro
N NaCcCaXMPCKOro BaroHHOro Xo3s1CcTBa.

Cuctema ECT[] yctaHaBnvMBaeT Ha Bcex NpeanpusaTusxX euHble npa-
BUNa opopMneHns n BegeHna TEXHOOrMYecKon OdoKymeHTauuu, obecne-
ynBaeT cTaHdapTU3aumo obo3HaYeHU N yHUMKaALUMIO JOKYMEHTaLNN Ha

2 50

|
|
i
!
|
i
i
|
|
2 25h10

Puc. 1.2. YepTéx getanu



Ne onepa- | HaumeHoBaHue | YcTtaHoBbl | [lepexoabl OCKM3 yCTaHo- Xoabl
umun onepauum BOB 1 Nepexo-
[0B
05 TokapHas A
1. Mopape- i=2
3aTb TOpeL -% ------ ?
Ha 3 MM. t
2. MMpoto- <— 40— =3
YnUTb Ha IS
AnuHy 40
MM ¢ ¢S50 Ha i\
025.
3. Chsatb 2x45° 1
dacky 2*45° D
4. OTpesaTb < 50> 1
Ha ONUHY
50 mm. y -
1
Puc. 1.3. NnaH o6paboTkn Banuka
ECTMN
I
I I I I
EauHas EaquHas EauHas Eavnas Paspabor-
cuctema cuctema cuctema cuctema Kan
KOHCTpPYK- TEeXHOMo- Knaccudmkaumm aTTecTa- NnoCTaHoB-
TOpCKOW rmyeckon 1 KOAMpoBaHmS Lmm Ka Ha
DOKYMEH- JOKYMEH- TEXHUKO- KayecTtBa npownseon-
Tauum Tauum 3KOHOMMWYECKOM npoayK- ctee FOCT
(ECKO) (ECTL) MHcbopmaLum umm 15001-73
locynap- lnakoso u Hopwma- [okymeHTauus
opraHusa-
CTBEHHas TUBHO- no mexaHu3a-
cuctema HUOHHO- TEeXHUYec- UMM 1 aBTOMa-
obecneyeHus pacnopst- kas TU3auum obpa-
AvTenbHas
eAnHcTBa NOKyMEH- OOKyMeH- ©0TKKN MHOpP-
n3MepeHun Tauus Maumm
Tauus

Puc.1.4. CtpyktypHasa cxema ECTTIMM
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pasnnyHble BUObl paboT. TexHonornyeckne OOKYMeEHTbl noapasgens-
IOTCH Ha JOKYMEHTbI 00LLero 1 cneumansHOro HasHa4YeHus.

[okyMmeHTaMmn 0OOLLero HasHavyeHuUs SABMFIOTCA: MapLpyTHas KapTa,;
kKapTa ackn3oB (KO) n TexHonormnyeckasa nHcTpykuus (TW).

MapuwpymHasi kapma COOepXUT NnepedeHb BCex TEXHONOMMYeCKuX one-
pauui, BKNOYas KOHTPONb U NepeMeLLeHne aetanemn, B Nopsake TEXHOIIO-
rMyeckon nocrnefoBaTenbHOCTU C yYKadaHueM AdaHHbIX N0 06opyaoBaHuIo,
OCHacTKe, MaTepuaribHbIM HOpMaTMBaMm U TpygosaTpaTtam.

Kapma 3acku3oe gaBndetcs rpadpuyeckum LOKYMEHTOM, COAepKallimum
9CKM3bl, NOSICHAOLLME BbIMOSIHEHNE TEXHONOrM4Yeckoro npowecca no one-
pauusm 1 nepexogam.

TexHonoau4yeckass UHCMpyKyUsi COOepXuT onncaHme Texnpouecca, me-
TOAOB U MPUEMOB BbIMOSIHEHUS pPaboT, MpaBun 3KcnfyaTaumMm cpencts
TEXHUYECKOro OCHaLLLEeHUS.

[okyMeHTamMu cneumanbHOro Ha3HayYeHUs ABNAKTCA:

KapTa TexHonornyeckoro npouecca (KTIT);

KapTa TMNoBoro (rpynnoBoro) TexHonornyeckoro npouecca (KTTI);

onepaumnoHHas kapta (Ofl1).

Kapma mexHoroau4yeckozao rpoyecca CooepXUT nepeyeHb onepawumm
Texnpouecca ogHoro Buga gpopmoobpasoBaHus (0bpaboTkm, cbopku n ap.)
n cBegeHus no obopyaoBaHUIo, OCHaACTKe, MaTepuarbHbIM U TPYAOBbIM 3a-
Tpatam.

Kapma murnoegoeo (2pyrnnogozo) TeEXHONOrMYeckoro npowuecca paspaba-
TbiBaeTCH 4SS rPynnoBOro Texmnpouecca u CoaepXnT cBegeHNsa aHanorny-
Hble (KTTT).

OnepayuoHHas kapma paspabaTbiBaeTCs Ha KaXKayto ornepaumio ¢ yka-
3aHvewMm:

nocrnenoBaTenbHOCTU BbINONIHEHMST paboT No nepexoaam;

AAHHbIX O TEXHUYECKOM OCHALLLEHUK; pexnmax obpaboTku;

HOPMbl BPEMEHM.

Bonpocbl ana camonpoBepku

1. YTo Takoe npon3BoaCTBEHHbIN NPOLIECC, €ro BUAbI?

2. UTO Takoe TeXHOMNOrM4yeckmin npouecc, ero Buabl?

3. Ha3oBuTe CTPYKTypy TEXHOMOrMYecKoro rnpouecca MexaHUYeCKoW
obpaboTkn?

4. HasoBuTe BMObl TEXHOMNOMMYECKON AOKyMEeHTauumn?

11



Nekuwmn 2. MIPOEKTUPOBAHUE TEXHOJIOTMYECKUX NMPOLIEC-
COB MEXAHMYECKOWU OBPABOTKU

lNnaH nekymu:

2.1. TexHonorm4yeckmm npoLecc MexaHn4eckom obpaboTku.
2.2..Tunusauma TEXHONOIMYECKNX MNpoLEeCCOoB.

2.3. pynnoBble TEXHONOrMYeCcKne NpoLecchl.

PasnuyaloT Tpy Braa TEXHONOMMYECKMX NpoLeccoB: eaAnHNYHbIA, TUMOo-
BOM M rpynnoBon. PaspabartbiBaloTcsaA TEXHOSOrMYeckmMe npouecchbl npu
noaroToBKke NPOM3BOACTBA K BbIMYCKY HOBbIX U34EMNA, UX MOAEPHU3aLMNN U
peMOHTYy. PekomeHayeTcsa Huxecneayowmnn nopsagok pa3paboTkm eanHnY-
HbIX TEXHOSTOrMYEeCKNX NPOLLECCOB:

1. YcTaHoBMeHne Tuna Npou3BOACTBA M OpraHn3auMOHHbIX )OpM Bbl-
NOJSTHEHUSI TEXHOSOMMYECKNX MPOLIECCOB.

2. Bbibop Bnaa 3arotoBku 1 €€ pa3mepos.

2.YcTaHoBMNeHWe nraHa n metogoB obpaboTku noBepxHOCTEM M MNO-
cnefoBaTenbHOCTU BbINOSTHEHUA TEXHOMOMMYECKMX onepaumn (TexXHonoru-
YecKkoro mapLupyTa).

3. Beibop obopynoBaHus, NpuUcnocobneHnn, pexyLwero n namepuTens-
HOrO MHCTPYMEHTA.

4. OnpegeneHune pexmmoB o6paboTkn 1 HOPM BPEMEHM.

5. OnpegeneHne knaccudgukaumm pabot (npodeccun M paspsgos pa-
B6ounx).

6. OueHKa TEXHNKO-3KOHOMMYECKON aDPEKTUBHOCTN.

7. OhopmMrieHne TEXHONOrMYECKON JOKYMEHTaLNu.

YcmaHoeneHuro muna rnpou3eodcmea, No WN3roTOBIEHUIO (PEMOHTY)
KOHKpPETHOW aeTanu, nNpeawecTByeT U3dyvyeHne e€ KOHCTPYKUUM U TeXHUYe-
CKMX YCMOBUA Ha U3roTOBMEHWE (PEMOHT), SKCnsyaTauuio, a Takke onpe-
aeneHve nporpaMmmbl Bbiflycka M NPOU3BOACTBEHHbIX YCNOBUW Liexa (Cco-
ctaB obopynoBaHus), rae byaget obpabaTbiBaTbCa AeTarb.

[na ycTaHoBNeHus Tvna Npous3BoaCcTBa HEOOXO4MMO paccyuMTaTb TakT

BbIMNyCKa geTtanemn

60
= 1.1
r=>t (1.1)

roe @,— AencTBuTenbHbIN OOHA BpeMeHu B nnaHupyemom nepuoge, N —

nporpamma Bbirycka 3a 3ToT nepuoa.

Ecrm r=¢,,, roe t,, — onepatuBHoe Bpems obpabotku aetanu (oue-
HWBaeTCA OPUEHTUPOBOYHO), @ NNaHUpyeMbln NEPUOA UCHUCNAETCA roaa-
MW, TO NPOU3BOACTBO CYMTAETCH MaccoBbIM U AnA obpaboTkm Aetanun op-
FaHU3YITCA MOTOYHbIE UMW aBTOMaTUYeCKUe JIMHWUK, a TEXHONOrNYECKUA
npouecc AoMmKeH ObiTb MOCTPOEH MO MNpuHUMNY AndddepeHumauum unm
KOHLeHTpaumn onepaumin. Ecnu nepuog Bbinycka ncyMcnseTca Mmecsauamu,
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TO NPOU3BOACTBO CYMTAETCH CepuiiHbIM, 0OopyaOBaHMe pacnonaraeTcs no
XOAy TEXHONOrMYecKkoro rnpouecca WM OpraHu3ylTCcs NepemMeHHo-
NOTOYHbIE NMUHMK 0OPabOTKN, a TEXHOMOIMYEecknUin npouecc audpdepeHLn-
pOBaH.

Ecnn t>>1t,,, TO NPOM3BOACTBO CYMTaETCs eAuMHWYHbIM, obopyaoBa-

HWe pacnonaraeTtca Mo rpynnoBoMy MNPU3HaKy, a TEXHONOMMYeCcKUn npo-
LleCC BbIMOMHAETCA NO MPUHLMMIY KOHLIEHTpaUUK onepawumi.

Bbi6op ucxodHol 3azomoeKku (npokaT, NMNTbE, MOKOBKAa 1 Ap.) oueHnBa-
eTca e€ cebeCToMMOCTbI, Ka4eCTBOM U MWHMMarbHbIMM 3aTpaTaMu Ha
00OpaboTKy.

lnaH obpabomku Oemanu — 3TO NocregoBaTenibHOCTb 06paboTKM
pasfnnYHbIX MOBEPXHOCTEN AeTann C yCTaHOBMeHMeM meTtoaa obpaboTku
(ToveHune, dopesepoBaHne un T1.4.). [1pn ycTaHOBNEHUN nocriegoBaTesbHO-
CTW BBbIMNOSIHEHUA oOnepauuni (MepexodoB), TO €CTb TEeXHONOrM4Yeckoro
MapLipyTa, cregyet UCXoauTb U3 CrieayroLmx NosTIOXKEHUN:

— peanusoBaTtb NPUHUMN CPEAHEIKOHOMNYECKON TOYHOCTU;

— B NepByl oyepeab Hago obpabaTtbiBaTb MOBEPXHOCTU, KOTOpble OyayT
ABNATbCA 6azamu Ana ganbHenwen odbpaboTkn, NPUMEHAS NPUHLUMUNLI NO-
CTOSIHCTBA N coBMeLLeHusa 0as;

— 3aTeM cnegyeT obpabaTtbiBaTb NOBEPXHOCTU C HAMBONbLLUMMK MPUNyCcKa-
MU, YTO NO3BONSET OOHAPYXUTb BHYTPEHHME AedeKkTbl B MaTepuane 3aro-
TOBKMU;

— ornepauuu, rge Bo3MOXeH Bpak u3-3a CroXHOCTU MexaHudeckon obpa-
BOTKM, OOSMKHBI BbINONTHATBLCA B HAa4Yarne npouecca;

— JanbHenwas nocrnefoBaTesibHOCTb onepaumin ycTaHaBnMBaeTCcs B 3aBU-
cMMOCTK OT Tpebyemon ToOYHOCTM 00paboTkn, TO ecTb Bonee TOYHbIE One-
pauum COBUraloTCs Ha KOHeL, TEXHONOrM4YeCcKoro npouecca.

B 3aBucuMmocTu OT BMAa 3aroTOBKW, MCMOSb3Ysi CNPaBOYHblE AaHHbIE,
pacnpenensitoT obLNn NPUNYCK Ha MeXonepaLumoHHbIE NPUMYCKN.

[Npu ebibope muna-pas3mepa cmaHKO8 UCXOOAT U3 onepaunn obpaboT-
Kn, rabaputoB 3aroToBku, obecneyeHnsa Heob6xoaMmMon TOYHOCTU U LLIEepo-
xoBatocTu. Ecnu ato TpeboBaHMe MOXHO BbINOMHUTL HA Pa3fNYHbIX CTaH-
Kax, To Heob6XxoaANMO y4nTbIBATb:

a) BO3MOXHO H6oree nosiHoe UCnosib3oBaHMe CTaHka no MOLLHOCTY;

6) HaUMMEHbLUYIO LieHY CTaHKa;

B) HaMMeHbLUMe 3aTpaTbl BpeMeHN Ha obpaboTky;

) HAUMEHbLLYK CTOMMOCTbL 00pPaboTKN.

OpHoBpeMeHHO C BbIDOPOM CTaHKa ycmaHaeriueaemcs, Kakoe rnpucrio-
cobrieHuUe HeobxoaMMO Onsl BbINOSTHEHUA HamMeyeHHon onepauunn. Ecnn
npucnocobneHne sBNSieTCA NPUHALMEXHOCTbIO CTaHKa, TO YyKasblBaeTcs
ero HammeHoBaHue (NaTpoH, TUCKK K Ap.). Ecnu Bo3HMKaeT noTpebHOCTL B
N3roTOBNEHMN CneumarnbHOro rnpucrnocodbneHns To, npexae 4Yem MNpucTy-
NMUTb K pa3paboTke KOHCTPYKUWUKU, BLISBIISIETCS €ro 3KoOHOMMYecKkas uene-
CO0BOpasHOCTb.
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Bbibop pexyu,e2o UHCmpymeHma 3aBUCUT OT TUMNa CTaHKa, MaTtepuana
3aroToBKu, €€ pasMepoB, KOHpUrypauumn, TpebyeMon TOYHOCTU U LLePOXO-
BaTOCTWN.

Ocoboe BHUMaHMe yaensieTcs Bblbopy MmaTtepmana pexyLlen 4yactu NH-
CTPyMeHTa (MHCTpPYMeHTanbHble CTanu, TBepAble Cnnasbl, MeTannokepa-
MUYecKune cnnasbl 1 Ap.).

UN3mepumernbHbIl UHCMpymMeHm BblbupaeTca B 3aBUCUMOCTU OT BUAaA
n3MepssiemMorn NOBEPXHOCTU, rabapuTtoB geTtanun, TpebyemMon TOYHOCTU (Nn-
HEeWNKN, WTaHFeHLMPKYNN, MUKPOMETPbI, HyTPOMEpbI 1 T4,.).

YcmaHoerneHue pexxumos pe3aHusi OCHOBbIBAETCS Ha:

— AaHHbIX 06 nsrotaBnuBaemMon getann (YepTEX U TEXHUYECKME YCITOBUS)
N 3aroToBKeE;

— poge maTepuana 3aroToBKW, ero XapakTepUCTUKE;

— (bopme, pasmepax 3aroToBKM 1 Jonyckax Ha 0bpaboTky;

— TOYHOCTM 1 Ka4ecTBe 06paboTkm aetanu;

— nacnopTax CTaHKOB.

PaccunTaHHble aneMeHTbl PEXMMOB pe3aHus (YacToTa BpalleHus 3aro-
TOBKW MKW WINUHAENNA cTaHka — n 1/ MyH; nogada — S Mm/06; rnybuHa pe-
3aHus — t MM) OOMKHbI obecnevmBaTb HaMbOsbLUYD NPON3BOAUTENBHOCTD
N 3arpy3Ky cTaHka no MOLYHOCTM U HauMeHbLUYH cebeCcToOMMOCTb.

lpogbeccusi u paspssi0 paboyezo ycTaHaBNMBaeTCA NO TapudHO—
KBanudukauMOHHbIM CpaBOYHMKaM.

TexHUKO-3KOHOMuUYecKasi oueHka pa3paboTaHHbIX TEeXHONOrMYecKmx
npoLeccoB NPOM3BOANTCS NO CRneayoLwmnM nokasaTesnsam:

Hopma epemeHu:

a) Npu MaccoBOM NPOU3BOACTBE

Tmm = thmi 1 (1-2)

6) npu cepnnHOM NPomn3BOACTBE
t

n
B) NPV €AMHUYHOM MPON3BOACTBE
TWWI.K = Twm + tﬂ3 ' (14)

rae T, — WTy4Has HOpMa BpeMeHW, 3TO Bpemsi 3aTpayvMBaemMoe Ha Bbl-
MOMHEeHVe BCex onepauui TEeXHOMOTMYecKoro npouecca, MwH; i —
LUTYYHOE BPEMS Ha BbIMOMHEHWEe OAHON onepauuu, MuH; T, .. — LWTYy4YHO-

KanbKyndaunoHHaa HoOpMa BpeMEHU, MUH; tn3 — NoAroToBUTEIrIbHO- 3aKIto-

yuTenbHoe BpeMs (MornyyeHve 1 caada paboTbl, MmaTepuana, UHCTPYMEH-
Ta, NPUCNocobneHnin n Op), MUH; 7 — KONMMYECTBO AeTanel B napTuu.
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t mi — to + te + to.e + t06' (1-5)

(224

rae to — OCHOBHOE BpeEMA, BpeMA HenocpeaCrBeHHONro BbINOJTHEHUA pa60-

Tbl (Mpouecca pes3aHus), MUH; ¢, — BCIOMOraTernibHoe BpeMsi, 3TO BpeMs
3aTpayMBaemMoe Ha MOAroTOBKY K BbIMNOSIHEHMIO OCHOBHOM paboThl (ycTa-
HOBKA 3aroTOBKW, WHCTPYMEHTA, PEXMMOB pe3aHuss u Ap), MWH;
t, +t, =t,, — onepatuBHoe BpeMs, MWH; f,, — BPEMs Ha OTAbIX U ecTe-
CTBEHHble HagobHOCTU, MUH; t,; — BpeMa Ha obcnyxuBaHne paboyero me-
cTa (NoAroToBka 1 ybopka CTaHKa), MUH.

Bpema Hatl, . 1, 1,; —HOpMUpyeTca B npoueHTax oT iy,
Llexosasi cebecmoumocmb obpabomku

C=R+M+2Z, (1.6)

roe R — ctoMmocTb ocHoBHOM paboyeit cunbl, pyo; M — cToMMmocTb maTe-
pvanos (3arotoBku), pyo; Z - CTOMMOCTb HaKnagHbIX Pacxoaos, pyo.
CToMMOCTb OCHOBHOM paboyen cunbl onpenenseTcss UICXoast U3 HOPMbI
BpeEMEHU, KonmyectBa paboumnx, nx TapudHoro paspsga, gonnart 3a crtax
paboTbl M TeppuTopUuanbHbIn nosic. CTOMMOCTb HaknagHbIX pacxonoB

Z=%N -R, (1.7)

rae % N - NMPOLUEHT LUeXOBbIX HaKmTagHbIX pacxogoB.

% N = %-100 : (1.8)

rae Y. K — cymma KOCBEHHbIX roJj0BbIX PaCcX0OA0B Liexa (pacxobl Ha oTon-
neHne, 3NeKTPO3HEpPru, Body, amopTU3aumio 3gaHnn u obopyaoBaHUs,
onnaTy TpyAa MHXEHepPHO — TEeXHUYEeCKUX paboTHMKOB U Ap), py6; D R —

rogosou hoHA 3apaboTHOM NnaTbl OCHOBHbLIX pabounx uexa, pyo.
KoagpgbuyueHm 3azpy3ku obopydoeaHusi

n
n=-—+, (1.9)
nnp
rae . - noTpebHoe (pacyéTHoe) Konn4yecTBo 0b6opyaoBaHUS; Myp — NPY-

HATOE KONMYecTBO 06opyAOBaHMS.
KoagpgbuyueHm ucrnionb3oeaHusi Mamepuarsa
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K, =——, (1.10)

roe G — macca rotoBou getanu; G,,. — Macca 3aroToBKMw.
2.1. Tunusauma TeXHONOrMYECcKNX NPoLeccoB

[Ons o6paboTkn ogHOW N TOW Xe AeTanu MOXHO paspaboTaTb, pasnuy-
Hble BapuaHTbl TEXHOMNOMMYECKNX NPoLLeccoB, NPUMEHNB pasfinyHble MeTo-
Obl 0bpaboTkn. [axe npu OAWMHAKOBbLIX MPOM3BOACTBEHHbLIX YCOBUSX U
nporpaMmme BblNycka pa3paboTka TEXNPOLLECCOB 3aBUCUT OT ONbITa TEXHU-
4YeCcKoro nepcoHarna 1 onbiTa, HaKOMMAEHHOro Ha npeanpusaTun. Bece atn 06-
CTOATENbCTBA CO34al0T CIIOXKHOCTM Mpu pa3paboTke TEXHOMOrMYecKux
npoueccoB n TpebytoT BonbLUMX 3aTpaT BPEMEHW Of1s1 YCTaHOBMAEHNSA nyy-
LLero BapmaHTa.

YNpoCcTUTb 1 YCKOpUTb pa3paboTKy TEXHONMOrMYECKNX NpoLeccoB NOMO-
raeT munusayusi mexHosI02u4ecKux rnpoyeccos, To eCTb co3gaHne TUno-
BbIX npoueccoB A 06paboTkn onpedenéHHoro Tuna getanemn, MMeoLwmnx
Onn3koe KOHCTPYKTMBHOE UCMOMHEHME 1 pa3mepbl. iges Tunusauum npu-
Hagnexut npod. A.lN. Cokonosckomy. Tunnsauma 6asmpyeTcs Ha Knaccu-
dukaumm getanemn, To ecTb UX pasgeneHnn Ha Knacchl.

Hanpuwmep:

knacc — Banbl (B). Ctoga BxoaAaT Barbl, Banuku, OCK, LUTOKWU, NanbLbl,
bandobl 1 ap.;

knacc — Brynku (A). K HeMy OTHOCATCA BTYIKW, BKNagbiWW, rmnb3bl U
Ap.;

n opyrne Knaccol.

[eTanu kaxgoro knacca pasbusaloTcst Ha rpynnbl, rPYNnbl HA Noarpyn-
Nbl, NOArpynnbl Ha Tunbl. B pesynbTaTe 4yero nonyyaeTcd COBOKYMHOCTb
petarnemn Bcé bonee CXOXMX N0 TEXHONOMMYECKMM NpU3HaKam.

B oauH TN ob6beaunHsaoTca getanu, npu obpaboTke KOTOPLIX NPUMEHSI-
eTCA OAWHAaKOBbIN MapLIPyT BbINOMHEHUSA onepauui, oguHakoBoe obopy-
[OBaHWE M TexXHosiornyeckasa ocHactka. Ha npegcrasutensa getanen aas-
HOro Tuna paspabaTbiBaeTcs TEXHONOrMYEeCKUn NpoLecc, KoTopbin byaeT
ABMATLCA TUMOBbLIM TEXHONOMMYECKMM NpoLeccom u no Hemy 6yayT obpa-
BaTbiBaTbLCSA BCe AeTanu AaHHOro Tmna.

Ecnn TexHonorn kakoro-nnmbo npeanpuatna MMeKT TUMOBbIE TEXHOIO-
rMyeckme npoLecchbl, TO OHN MOTYT:

— nocrne onpeaeneHnst, K Kakomy KnaccugukauymoHHOMY TUMY OTHOCKT-
Csl JaHHas getanb, NPUMEHUTb AN HEE COOTBETCTBYIOLINM TUMOBOWN TEX-
HOSTOrMYEeCKNn NpoLecc, ecnun nossonset obopyaoBaHWe OaHHOro npea-
NPUATUS;

— MCNONb30BaTb TUMOBOW TEXHOMOMMYECKUM MpoLecc (3anmMcTBOBaTb
PEXMUMbI pe3aHnst, NHCTPYMEHT, NPUCNocobneHnsa) onst paspaboTKu HY>KHO-
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ro ,4em OOCTMUraeTcsl 3KOHOMMUSI BPEMEHW M MOBbILLAETCH KA4YeCTBO paspa-
OOTKMW.

2.2. prnnosble TeEXHONoOrn4yeckmne rnpoueccobl

Ha 3aBogjax cepurHOro npou3BoacTBa
NPUMEHSAIOTCA 2pYrrnosbie mexHos102u4ecKue
npoueccel (I'TM). I'TMN - 3TO TEXHONOrMYECKUN
npoLecc MW3roToBMeHUa rpynnbl getaned ¢ —|
PasnNUYHbIMN KOHCTPYKTUBHbLIMU, HO OBLLMMHM
TEeXHOMNorn4yeckMmn npusHakamu. B atom cny-
Yae TexHONorndyecknin npouecc paspabarbl-
BaeTCsd Ha KOMMNIEKCHyo getans (puc 1.5).

KomnnekcHas petanb obbeguHseTr mern-
K/e napTum getanen, kaxayro 13 KOTopbiX HepaunoHanbHo obpabartbiBaTb
Ha MOTOYHbIX NUHUAX. HO nocne nx obbeguHeHUA B KOMMNIIEKCHYO AeTanb
BO3MOXHa OpraHusauusi nepemMeHHO — MOTOYHbIX NMHUW, MO3BOMSAOLLMX
obpabaTbiBaTh AeTann MernkumMu napTusaMu, NpUMeEHSs pexnmsl obpaboT-
KA ONA NOoBEepxXHOCTeW (pakTU4ecKon AeTtanun, COOTBETCTBYIOLIMM aHano-
rMYHbIM MOBEPXHOCTSIM KOMMEKCHOW AeTarnw.

Puc. 1.5. KomnnekcHasa getanb

Bonpocbl ana camonpoBepku

1. Kak yctaHOBWUTb TUN NpomnsBoaCcTBa?

2. XapakTepucTuka eauHUYHOro npomssoacTea?
3. XapakTepuctuka CepmmnHoro nponssoacrea?
4. XapaKkTepucTmka MaccoBoro nponssoncrea?

Nexkuma 3. COBPEMEHHBIE CNOCOBbl BOCCTAHOBINEHWUA OETA-
JIEUN

lNnaH nekynn:

3.1. NpnYnHbLI BO3HMKHOBEHNA HEUCTIPABHOCTEN B AeTasnsix MaluH
3.2. BoccTaHoBneHne getanen nnactmyeckon gedpopmaumen.

3.3. BoccTtaHoBneHue getanen o6paboTkon Noa pEMOHTHbI pa3smep.
3.4. BoccTtaHoBneHue nytemM nocTtaHoOBKM o6aBoOYHOM aeTanm.

3.5. BocctaHoBneHue getanen metannm3aumnen.

3.6. BoccTtaHoBneHue getaneun ranibBaHNYECKUMU NOKPLITUAMMU.

3.7. BoccTaHoBneHne getanen 3neKTPOKOHTAKTHbIM HanekaHMemM MopoLu-
KOB.

3.8. BoccTaHoBneHve getanen nonMMepHsIMN MatepuanamMu.,

3.9. Bbibop paumoHanbHoro cnocoba BOCCTAHOBIEHUS AeTanen.

3.1. MNMpUYnHBLI BO3HUKHOBEHUS HEUCTPABHOCTEN B AeTarnsx MallnH
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Bo3HMKHOBEHME HEMCNPABHOCTEN B AeTansXx MalunH 06yCrnoBEHO KOH-
CTPYKTMBHbBIMU, TEXHOSTOTMYECKMMU U IKCMSyaTaUMOHHLIMU ddakTopamMu.

K KoHCmpykmueHbIM ¢hakmopam OTHOCATCS:

He COOTBETCTBME PACYETHbIX N (PAKTUYECKUX Harpy3okK; MOBbILLEHHbIE
CKOPOCTM OTHOCUTESNBLHOIO NepeMeLleHns getanen B COegnHeHnsax; He co-
OTBETCTBME CBOMWCTB MaTepuarioB M UX CTPYKTYpbl YCrOBUAM IKCnryaTa-
LWK; Heyga4yHOe KOHCTPYKTUBHOE UCMONHeHe aeTtanen n cbopoyHbIxX ean-
HUL; HENpaBWUIIbHOE Ha3Ha4YeHWe BENNYUH 3a30P0OB USN HATHAroB B COMpsi-
XEHUNAX; Hannydne MMKPoOreoMeTpun, LIepoxXoBaTOCTU C napameTpamu, He
obecneuymBawWMMN HOpMarnbHyt0 paboTy petanen; He obecneyeHue
YCNOBUI CMa3blBaHNSA U OXNaXaeHus n ap.

K mexHonozaudyeckum ¢hakmopam OTHOCATCS: BblI6op cnocobos nony4ye-
HUS1 3aroTOBOK, a Takke BUOOB NPUMEHSEMbIX TEXHOMOMMMN Npu N3roTosne-
HUM geTtanen, He obecneymBaloWmnX BbINOSIHEHWE TEXHUYECKUX YCITOBUN,
Ha3Ha4Y€eHHbIX KOHCTPYKTOPOM, U NPUBOASALLNX B NOCNEACTBUN K BO3HUK-
HOBEHUIO OedEKTOB; HapyLleHne NpaBuNbHOCTU COOPKMN.

K akcrinyamayuoHHbIM ¢hakmopam OTHOCATCH MOBbILLEHHAS MHTEHCUB-
HOCTb W HapyLLUEHWe YCIOBUIA AKcnnyaTaumm, HECBOEBPEMEHHOCTb U NNOo-
X0€ KayecCTBO Nepmnogmnyeckmux PEMOHTOB U TEXHUYECKOIO OBCIY>KMBaAHNS.

Kpome aToro B COOPOYHLIX €auHuuax, COCTaBASOWMX OCHOBY KOH-
CTPYKUUM U3OENNSA, U pacCHNTaHHbIX Ha ANUTENbHbIA CPOK CryxObl, uMe-
IOTCA AeTanu, 3amMeHa Unn BOCCTaHOBIIEHME KOTOPbIX 3aroXeHa KOHCTPYK-
TOPOM Mpu NPoBeAEHNE NTAHOBbLIX BUAOB PEMOHTA.

HakonneHHbIh MHOrONTIETHUI OMbIT BOCCTAHOBMEHUS AeTanen no3Bonur
YCTaHOBUTb B3aUMOCBSA3b MEXAY KOHCTPYKTUBHbLIMU arieMeHTaMn ageTaneu
(TMNOBBLIMK MOBEPXHOCTSAMM), BULAMMU U3HOCOB (NOBPEXOEHNN) U TEXHOMO-
rmyecknmm cnocobamm BoCCTaHOBIEHNA AeTanen (YyCTpaHeHus nospexane-
HUK). nntocTpauunsa aTon B3anMoCBsA3n npueeaeHa B Tabn. 1.1.

Tabnuua 1.1
B3anmocBsasb Mexay TMNOBbIMW NOBEPXHOCTAM, Buaamu AedekToB
n cnocobamm nx yctpaHeHus

Tunosble NOBEPXHOCTU Buabl nospexaeHumn TexHonornyeckne cnocoobol
YyCTPaHEHUsI NOBPEXOEHUN.

1. UnnuHagpnyeckne N3Hoc no pguameTpy, O6paboTtka Ha npous-
Hapy>XHble MOBEPXHOCTU puUCKK, 3agupbl 1 ap. BOJIbHbIN pa3mep.
(maTepuan — ctanb) O6paboTtka Ha rpaga-

LMOHHbIN pasmep.
PasnunyHble BMAbI
HannaBKW.

2. Unnungpuyeckme N3Hoc no pguameTpy, [MocTaHoBKa Hacagok.
BHYTPEHHME NOBEPXHOCTM | PUCKM 3a4uMpbl. PasnuyHbie BUAbI
(matepvan — ctans) HanmaBKu.

3. HapyxHble pe3bbo- N3HOC pe3bbbl CpbIBbI, O6paboTtka Ha MeHb-
Bble NOBEPXHOCTU 3a00UHbI. LWwnn pasmep (anameTtp).

(maTepuan — ctanb) PasnunyHble BNAbI
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HannaBKu
4. Nedcdopmaums peta- N3rn6 [MpaBka B HarpeToMm u
n XONOAHOM COCTOSHUSIX.
(maTepwman — ctanb)
5. Nnockune paboyune N3HoCbI PasnunyHble BMObI
NOBEPXHOCTHN HanaBku.
(maTepuan — ctanb)

Obpabomka Ha rnpou3eosibHbIU pa3Mep XapakTepusyeTcs TeMm, YTo ae-
Tanb NPOXOoAUT MexaHu4ecKyro obpaboTKy Ha rnyOuHy paBHYK UK He-
CKONbKo Bonbluyto rnybuHe gedoekta. Hanpumep, obpaboTka noBepxHO-
CTeWN KaTaHusa KONEec KonecHown napsl. [pn aTOM HaknaabiBaOTCA 4OMNOSTHU-
TenbHble TpeboBaHMsa — gonycTMMas pasHuua B AnameTpax KOMéc n Mu-
HUManbHO gonycTumMasa TonwmHa oboabeB KONEc.

Obpabomka Ha epadayuoHHbIU (PEMOHMHBIU) pa3mep, 3aKnioyaeTcs B
obpaboTke NOBpPEXAEHHOM MOBEPXHOCTU Ha rMybuHy gedekta ¢ obecne-
YeHneM onpegenéHHoro, 3apaHee obycrnoBneHHoro pasmepa. Hanpumep,
9TOT CNOCOb MPUMEHSANCA NPU PEMOHTE LeeKk ocen PY Ha BTyno4HOM no-
cagke NoAWMWNHUKOB, Korga nofHomMepHas weunka gnameTtpom 135,0 mm,
Npu Hanuyuu NOBPEXAEHUN, NepeTaymBanocb Ha Gnvxkanwy rpagaunto
134,5; 134,0; 133,5; 133,0 MM. YMeHbLLUEHNE AMaMETpPa LWWENKMU KOMMNEHCHK-
pOBanoch yBeNIMYEHNEM TOSLUNHBLI 3aKPENUTENBHON BTYNKMU.

BoccmaHosrneHue Hacadkamu obecneymBaeT AoBedeHNEe U3HOLLIEHHOW
NOBEPXHOCTU A0 pa3mMepa HOBOW Aetanu. Hacagkm aTo BTYNKU pasfinyHOro
pasmMepa, BbIMOSIHEHHbIE M3 MaTepuarna C BbICOKOM M3HOCOCTOMKOCTBIO.
Hanpumep, LWMPOKO UCMONb3YHTCA BTYMKW, yCTaHaBNMBaeMble B AeTanu
PblYaXXHOW Nepeaayvn nNpu NocTporke NOABMKHOIO COCTaBa, KOTOpble Mpwu
N3HOCE 3aMEHSATCS Ha HOBbIE.

Hanbonbwee npuMMeHeHue AOns yCTpaHEHWs HeucrnpaBHOCTEW, TaKuUx
KaK TpeLmHbl, U3N10Mbl, U3HOCHI, Y AeTanen n cbopoYHbIX eANHUL, pa3nny-
HbIX KOHCTPYKLUWUKW, NOMAYYNN pasfinyHble Cnocobbl aBTOMaTUYECKOW, NOy-
aBTOMAaTMYECKOW M PYYHOM HanmaBKn! N CBApPKW.

3.2. BoccTaHoBneHne getanu nnactmyeckon gedopmaumen (oaBneHmnem).

Mpn aTom cnocobe MCNonb3ykTCa NnacTUYeckne CBOWCTBA MeTanna.
CywiectByloT Tpn Metoga obpaboTkm geTanen gaBneHMeM: ocajka, pas-
fada n obxartume (puc.1.6.).

a) 6) B)

P
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Puc.1.6. Cxembl BOCCTaHOBIEHNA AeTanemn gasneHnMemM: a) ocagka; 6) pas-
aada; B) obxatme

Mpu pasgade 1 obxaTum coBnagaeT HanpasfieHMe cunbl U gedopma-
unn. MNMpn ocagke He coBnagaeT HanpasneHne cunbl U gegopmaunn. Mpu
obpaboTke AaBneHneM HeobXoAUMO BblAepXkaTb TEMMNEPATYPHbIN PEXUM.
O6paboTka gaBneHvMeMm, NpoTekawLwas npyu Temnepatype MeHbLue Temne-
paTypbl pekpucTannmMsauum U1 Bbi3biBaloLwasi ynpoyHeHue (Haknen) Hasbl-
BaeTcs xonogHom obpaboTkon. Pekpuctannuaaumst — UISMeHeHUe CTPYKTY-
pbl MeTanna B pesynbtaTte ero Harpesa. O6paboTka, npoTekawowasa npu
Temnepatype 6onee Temnepartypbl pekpuctannu3auuu, npu KOTOpon Me-
Tann nMmeeT CTPYKTypy 6e3 cnegoB ynpovHEHMs!, Ha3biBaeTcs ropsven 06-
paboTkon. MMHMManbHas Temnepartypa pekpuctannmsauum onpegensaeTcs
Kak

t= 0,4 thn (111)
roe ton — TemMnepartypa rnjiaBjieHna Mmetarna.

[Mpn ropsden obpaboTke MexaHM4ecKkMe CBOMCTBA MeTanmna gertanu
3aBUCAT OT TemnepaTypbl Hayana n KoHua obpaboTkn, T.e. OT Temnepa-
TYPHOro MHTepBana. HavyanbHas TemnepaTtypa He [OfPKHa Bbl3blBaTb ne-
pexora unu neperpesa, KOHeYHasi — He oS KHa Bbl3blBaTb Haknena.
Hanpumep, ona yrnepoanucTon ctanu ¢ cogepxanunem yrnepoga ao 0,3 %
ty = 1200 -1150°C , t x = 800 — 850°C.

[1na nnameHHbIX NevYen BpemMa Harpesa onpeaensieTcs Kak

T=K0O V71, (1.12)

roe K — koadpdomumeHT, onga yrnepoauctelx ctanen K=12,5, ona nernpo-
BaHHbIX - K= 25; [1 — anameTp getanu

[na ymeHbLleHMs KonuyecTea yrrepoaa n obpasoBaHns oKamnuHbl, OCO-
GEHHO LEMEHTMPOBAHHbIX MOBEPXHOCTEW, HarpeB >XenaTenbHO BEeCTU B
cpene, oboralleHHON yrnepoaoMm, Hanpumep, B AlMkax ¢ KapbropusaTto-
poM. NMNocne obpaboTkn, ANA CHATUSA BHYTPEHHUX HaNPsSDPKEHWUA U ynyJlle-
HUSA NacTUYECKUX CBOWCTB AdeTanu, Heobxoanmo BbINOSTHUTL TepmMoobpa-
BOTKY: OTXKUI U HOpManNu3auuio.

[MpMmepbl BOCCTAHOBNEHUS AeTanen [aBfeHnemM: nanbula waTtyHa —
pasgaden, BTYIKM BEPXHEN FONIOBKM WaTyHa — obxatmnem.

[MpenmyliectBa AaHHoro cnocoba: BocCTaHOBMeHWe He TpebyeT fo-
NOSIHUTENBHOrO MeTanna, oH NPOCT U NO3BOMSET 3KOHOMUTb LBETHbIE Me-
Tannbl N BbICOKOKa4YeCcTBeHHbIE cTann. [NpumeHeHne cnocoba orpaHnMymnBa-
eTcs Hanuynem B getanu HeobxoanMMOro 3anaca meTanna.
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3.3. BoccTtaHoBneHue getanen o6paboTkon Nog PEMOHTHbIN pa3Mep.

CywHocTb cnocoba — obpaboTka nNoOBpEXOEHHbIX MOBEPXHOCTEN AeTa-
nen CUCTeMbl «Bamn-OTBEPCTUE» C LESb YCTPaHEHUS OBaflbHOCTU U KO-
HYCHOCTW, HE N3MEHSS NMPU 3TOM MONOXEHUS reoOMeTPUYECKON OCKU aeTarnu.

PeMOHTHbIe pa3Mepbl OeNATCA Ha ABa Buaa: KaTeropurHole (rpaga-
LMOHHbIE) N MPUrOHOYHbIE. KaTeropumHbIM HasblBaeTcs pasmep, ycTa-
HOBITIEHHbLIN AN OnpefeneHHon karteropym pemoHTa. [pPUroHoYHbIM
Ha3blBaEeTCs pa3mep C Yy4eTOM Npunycka Ha NPUroHKY geTann «no MecTy».
[ns Bana peMOHTHbIN pasmMep Bcerga MeHbLle HOMUHAaNbHOro, a Ans oT-
BepcTus — 6osbLle HOMUHASBLHOrO.

PaccmMoTpumMm cxemMy YCTaHOBNEHUSI KaTeropuMmHbIX pa3mepoB
(pnc.1.7.)

Puc. 1.7. Cxema yCcTaHOBIEHNA KaTErOPUNHOro pasmepa Ans Bana
[NepBbIN KaTEropUNHLIA pa3mMmep onpegenaeTcd no gopmyne
dp1 = dy— 2 (5 mak + Xmmn), (1.13)

roe dy — HOMUHAnNbHBIN pasMep; J wak — MakcMMarbHbI OAHOCTOPOHHUI
N3HOC; XmyH — MUHUManbHbIA NpUNYCcK Ha 06paboTky.

PeMOHTHbIN NHTepBan onpegendeTcd no gpopmyne

Yp =2 (6 mak + Xuumh), (1.14)
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KonmyectBO PEMOHTHbIX rpagaumi (kateropun) onpegensieTcs Mo
doopmyne

N = (A~ ) / Yp (1.15)

rae dyw — MUHUMaANbHO JJ,OHyCTVIMbIVI pa3mep Bala no ycnosumAamM rnpoYvYHoO-
CTHN.

O6paboTkon Nog KaTErOPUNHLIN pasmMep YCTPaHAETCs U3HOC LUeeK KO-
neH4yatbix Banos. [ns koneHyatoro Bana gmsena 100100 yctaHoBneHo 7
KaTeropuu, c rpagaunoHHbiM uHTepsanom 0, 5 MM, Anga KoneHyaToro Bana
onsena 49 1-ro n 2-ro ncnonHeHna yctaHoBneHo 4 kareropuu, ¢ rpaga-
LMOHHbIM MHTepBasriom 0,1 mm.

PaccMoTpMM cxeMy yCTaHOBJIEHMA MPUIrOHOYHbLIX pa3mepoB. [ns
npumMepa ncnonb3yem pacyeT NPUroHOYHbIX pa3MepoB ANA MOTOPHO-Oce-
BOro NoALMNHMKA KONeco-MoTopHoro 6roka (puc. 1.7).

4/ y Hatsir
:?/ /_// [/ Y
e B e e d. |d
- /) |
{_ 3a30p(:“an)Macno

Puc. 1.7. Cxema ycTaHOBSIEHNA NPUrOHOYHOIO pasmMepa B MOTOPHO-
0CEBOM MNOALLUNMNHUKE

MoTopHO-0OCeBbIE MOALUMMHUKM MOCTYyNarT B AENO B BuAe OTIMBKA U
NO3TOMY Nepen MOHTaXXOM UX HeobxoamMmo obpaboTaTb NO BHYTPEHHEMY U
Hapy>XHOMY auameTpy. BHYTpeHHUIN guameTp onpenensieTcs Kak

dg =dy + 3M, (1.16)

HapyXHbIn gnameTp onpenenseTca Kak

dH = dr| + H, (117)
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roe dy — AnameTp WenKn ocu KonecHom napbl, 3M — MUHMManbHbIA 3a30p
«Ha macnoy», dp — anameTp noctenu octoea 13O, H — makcumanbHbIn
HaTAr nogLwunnHuka B octose T3/.

[MpeumyuiectBa cnocoba: NpocToTa U AeweBusHa, He TpebyeTca Oo-
NonHUTENbHOro Metanna. Hegocrtatok: HEO6XOAMMOCTb PEMOHTA UMK 3a-
MEHbl COMPSXKEHHbIX AeTanen, 4YTo yBennumBaeT BpPEMS Ha PEMOHT U
yxXyguaeT B3auMo3aMeHSeEMOCTb AeTaneun.

3.4. BoccTtaHoBneHne nytemMm NoCTaHOBKM JOBGaBOYHOM AeTanu

CywHocTb cnocoba — BMECTO M3HOLLEHHOW MOBEPXHOCTM (Bana unu oT-
BEpCTUNA) cTaBUTCA AononHutensHas (4obaBoyHas) getarnb, KOMMEHCUPY-
owas M3HOC. DTOT Crnocod NpUMEHSsIETCA ANs BOCCTAHOBIEHUS OeTanewn
Kak nod PEMOHTHbIA, TaK U No4 HOMUHanNbHLIM pa3mep. Nopsaagok BoccTa-
HOBIEHUS:

- NPOM3BOAAT OBTOYKY M3HOLLEHHOrO Crnosi ¢ y4eToM TonwuHbl goba-
BOYHOW AeTanu; YncTota NnoBepxHocTn 8-9 knacc;

- M3roTaBnmMBaloT OobaBOYHYO AeTanb B BUAE BTYMKW, mMatepuan ee
OOIKEeH COOTBETCTBOBATb MaTepuarny BocCTaHaBnuBaemon agetanu. [o-
nyckaeTca B OTBEPCTUE YYTYHHbIX geTanen n getanemn, N3rotoBreHHbIX 13
nerkux cnnaeos, AobaBoyHble getanu ua ctanu 20. NocagoyHas nosepx-
HOCTb A00aBOYHOM AeTanu OOimkKHA MMEeTb HaTAr OTHOCUTENIbHO BOCCTa-
Hasnueaemon nosepxHocTtn 0,05-0,07 mwm;

- MOHTaX gobaBOYHON AeTanu Ha BOCCTaHaBMIMBAEMYK MOXHO MPOu3-
BOOUTb ABYMS cnocoBamu: ¢ UCMOonb30BaHMEM AABNEHUs unm Tenna.

B nepBom cny4yae Heobxoanmoe ycunme 3anpeccoBKM pacCUHUTbIBAETCS
Kak

P:;z-ofopodol (118)

roe P — ycurine 3arnpeccoBKU, Krc, f— KOS(*)(*)VILI,MGHT TpeHwuA; p - yaeribHoOe

[aBreHne Ha KOHTaKTHYIO MOBEPXHOCTb, Krc/MM?; d — AnaMeTp COnpshKeH-
HOW MOBEPXHOCTU, MM; | — ANMHA KOHTAKTHOW NOBEPXHOCTUN, MM

[na npeaynpexaeHns obpasoBaHWs 3aQUPOB Ha COMPSPKEHHbIX NOBEP-
XHOCTSAX AeTanen ux nokpbIBaloT MaLUMHHBIM MaciioM Unn rpagouToM.

B Tex cny4vasx, korga getanu pabotatoT ¢ 6onblMMK Harpyskamu mnm
N3roTOBMEHbI U3 MaTEpPManoB, UMEKLMX PasnNnyHble KOIPULMEHTbI Nn-
HENHOro pacLUMPEHUs, UNKU CONPSKEHUsT paboTaloT B YCNOBUSAX BbICOKNX
TemnepaTyp, UM nocagka AormkHa 6biTb ¢ 60MbLIMM HATArOM, MOHTaX A0-
6aBoyHOM AeTanu Npou3BOAAT HAarpeBOM OXBaTbiBAKOLWEN UMW oxnaxae-
HMeM oxBaTbiBaeMoii. TemnepaTypa Harpesa wnu oxnaxaeHus °C onpe-
OenseTca N3 BblpaXxeHus
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t= [(5 +S)/ ae d]itn (119)

roe § - MakcmmarnbHaga BenuynMHa Hatsara, MM; S — MMHUMarbHbIN COOpoY-
HbI 3a30p, MM, AN UMNMHApUYeckux aetanen S = 0.001 ./ d, ans ko-

HycHbIX getanein S = 0.05 /[ d; ¢ - KO3DULNEHT NMHERHOro paclumnpe-

HUS; d — HOMUHanNbHbBIN ANaMeETP CONPSKEeHUs, MM; tn - TemnepaTypa B
nometueHun, °C; «+» GepeTcs Npu HarpeBaHUm, «-« - NP OXNaXKAEHUN.

[MpoyHOCTb Nocagku ¢ HarpeesoM B 3 pasa bonbule, YeM NPOYHOCTb MNO-
caflkn B XON0QHOM COCTOSAHMW. HarpeB getaneun npon3BogsaT B MacrsiHbIX
BaHHax npu Temnepartype 60-80°C wnu NHOYKUMOHHBLIM HarpesaTenem npu
TemnepaType 100-120°C, Bpems HarpeBa 1-2 MUH. OXnaxaeHns NpousBo-
OAT B TBEPAOOW YIIeKUCroTe, B XUOKOM BO3ZyXe, KUcrnopoge vunu asoTe.
Hanbonee GnaronpuaTHbIM TENOM OS5 OXNaXOeHust ABNSKTCA Cyxoun nea,
nmetoLwmii Temnepatypy (— 78°C) u asot (-196°C).

[Mpn BOCCTaAHOBNEHUS U3HOCA OTBEPCTMI 00DOaBOYHYO AeTanb Kpenart
BUHTaMK UNn WTUdTaMM, KONMYECTBO KOTOPbLIX 3aBUCUT OT AMameTpa: npu
@ 30 mm ctaBuTtcs oauH, npu G 30 — 50 mm cTaBuTCs ABa vepes 180°, npu
@ 6onee 50 Mm cTaBuTcs Tpu Yepes 120°.

[1aHHbIM cnocoboM BOCCTaHaBNMBAOT Banbl SSKOPEN BCoMoraTernbHbIX
3MEKTPUYECKMX MALLWH, THE3O0 POSIMKOBOro NOALUMMHUKA B KOpNyce BEPTH-
kanbHou nepenayun amsena 104100, pe3bboBble OTBEPCTUS.

[MpeumyuiectBa cnocoba: HageXHOCTb M OOCTYNHOCTb, CNocob no3Bo-
NSeT BOCCTAHOBUTL AeTarb nod HoOMUHanbHbIN pa3mep. HepgocrtaTku: Tpe-
ByloTCs OONONHUTENbHbIE 3aTpaThbl, CBsA3aHHble C 06paboTKkoM NOBEPXHO-
CTU U3HOLLEHHOW AeTann 1 N3rotoBneHnsa gobaBo4HOM geTanmu.

BoccTtaHoBneHne petanen cBapKkou WM HanmaBKOW u3naratbCs B
nekuusax He O6yaeT, T.K. 3TU cnNOCoObI n3yvyanucb B Kypce «TexHono-
rmsi KOHCTPYKUMOHHbIX MatepuanoBy. lpu pa3paboTke TexHonornye-
CKMX MpoueccoB BOCCTAaHOBIEHUS AeTarien CBapKouM U HannaBKOM
cnepayeTt yuutbiBaTb TpeboBaHUA «WUHCTPYKUMM MO CBapoO4YHbIM U
HannaBo4YHbIM pabotam. LIT-336, 1996r».

3.5. BoccTtaHoBneHne getanen metannusaumnen

CywHocTb cnocoba — meTann pacnnaBfeHHbI pasnnyHbiMu cnocoba-
MU pacnbiNaeTca BO34YXOM WSIM ra3oM Ha BOCCTaHaBiMBaeMyl MNoOBepXx-
HOCTb.

MeTannusaumst MOXeT ObITb: aNeKTpoayroeasi, NnasMeHHas!, BblICOKO4a-
CTOTHas, rasonsiameHHada. MeTtannmsauus ocyLLeCTBNAETCA crneunanbHbIM
annapaTtom — meTtannusatopom (puc. 1.8.)

Bosagyx aoBmxetca nog gasneHuem 0,6 MlMa, a pacnnasBneHHble YacTu-
ubl paamepom 1,5 — 10 MKm co ckopocTteto 120 — 300 m/c. Hactuubl yaa-
PAOTCS O MOBEPXHOCTb, 3aMNOSTHAT MUKPOHEPOBHOCTM U NOpbI U 0bycnas-
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NUBAIOT cuenneHne ux mexay codbon. TonuwmHa criosd OT HECKONbKO MUK-
poH 4o 10 mm.

Cxartbli

j_ BO34yX

Puc. 1.8. Ockua anekTpoayroBoro metannmsartopa: 1 — anekTpogHas npo-
BOSOKa; 2 — npoBoda OT TpaHcopmaTopa; 3 — ponunku; 4 - Hanpasnso-
wue; 5 — conno; 6 — getanb

[MoaroToBKka getanu K MeTannnaauumn: 04MCTKa NOBEPXHOCTM OT 3arpsis-
HEHWUWN, NNEHOK, OKNCNOB; MexaHndeckas obpaboTka ans npnaaHus npa-
BUNbHOW reoMeTpuyeckon opmbl; NpuaaHme noBEPXHOCTU LLIEPOXOBATO-
CTWN, HeO6XxoaMMOW AS1s MPOYHOro yaepXaHUs HaHECEHHOro Crnosi MeTanna.
LLlepoxoBaTocTb obecneymBaetcs obpaboTkon apobblo, HakaTkon, 0b6ayB-
KOW NEeCKOM, HaHeCEHNEM pe3b0bl; 3alumnTa NOBEPXHOCTU HE Noanexallen
MeTannusaumm.

[Mpw razonnameHHOM 1 NNasMeHHONn MeTannmMsauum ans BoOCCTaHOBe-
HUA getanen, paboTatowmnx Npy 3HaKoNepeMEHHbIX M yOapHbIX Harpy3kax,
C MECTHbIM M3HOCOM [0 3 — 5 MM HanbifieHMe MeTanna NPoM3BoaUTCS C
OAHOBPEMEHHbIM OMNfaBfeHneM B TpU 3Tana: Harpes AeTanu 4o Temnepa-
Typbl 200 — 250° C, HaHeceHue NoAcnosi, HaHeCEeHNEe OCHOBHOTO COSI.

[Mpn peMOHTE NTOKOMOTUBOB 3TUM CNOCOOOM BOCCTaHaBNMBAKOT Knana-
Hbl rasopacnpenenuTenbHOro MexaHmama ansensd, BTynKn LMnuHapos,
LLIEMKM KONEeH4YaTbIX Banos u Ap.

[MpenmyLiecTBa BbiCOKasi MOPUCTOCTb HAHOCMMOrO MeTanmna, YTo npu-
OaeT eMy XOPOLUY U3HOCOCTOMKOCTb; HU3Kasi TeMmnepaTypa Harpesa oc-
HOBHOro MeTtanna getanu. Hegoctatku: npu HapyLeHUN TEXHOMNOMMK nNoa-
rOTOBKM JeTarnm BO3MOXXHO OTCIIOEHNE HAHOCUMOro MeTansa OT U3HOLLEH-
HOM NOBEPXHOCTW.

3.6. BoccTtaHoBneHue getaneun rarbBaHNYECKMMU NOKPbLITUAMU

[MpenenbHbIM UIBHOC MHOTMX AeTanen JIOKOMOTUBOB (BTYJSTKM LINSTMHOPO-
Bble An3ens, nopLUHN an3end, niyHXepHble napbl, N0cago4YHble NOBEPXHO-
CTW BanoB W T.M.) COCTaBMAKT AecCATble U CcOoTble AONU MUIMMeETpa.
BonbLlyo agdeKTUBHOCTb MPY BOCCTAHOBMEHMM NOA00OHbLIX AeTanen gatoT
ranbBaHN4YeCKMe MOKPbITUSA, KOTOPbIE MO3BOSIAOT HE TOSbKO BOCCTAHOBUTL
nepeBoHayanbHble pas3mepbl, HO U 3HAYUTESIbHO YNYYLUUTb KayecTBO Mo-
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BEPXHOCTU, YBENMYMB €€ U3HOCOCTOMKOCTb. CTPyKTypa OCHOBHOrO MeTarl-
na npu 3TOM He UCMbITbIBAET HUKaKNX U3BMEHEHWUIN, HE BO3HMKAIOT BHYTPEH-
HWe HanpsbkeHus n gedpopmaumm getanen. CyTb ranbBaHUYECKUX MOKPbI-
TMN — HaHeceHMe MeTanna B anekTponute. OnNs ero ocylecTBNeHus
HeobXoANUMO UMETb BaHHY, 3arofIHEHHYO 3NEKTPONUTOM; aHomd, KOnupyto-
WM doopMy AeTann U U3roTOBMEHHbIN N3 aHANoOrMYHOro MeTanna; katoa —
BOCCTaHaBnvBaemas aetanb. [Mpy NpoxoXaeHu NoCTOSAHHOIo Toka Yepes
SNEKTPONUT Ha KaTOAe Pa3psKaroTCs NONOXUTENBHO 3apsKeHHbIE NOHbI U,
crnegoBaTenbHO, BblAENATCA MeTann u Bogopod. Ha aHoge npu aTom
npoucxoauT paspsia oTpULaTenbHO 3apsPKEHHbIX MOHOB U BblAENEHNE KUC-
nopoga. MeTtann aHoga pacTBOpPSIETCS U NEpexoauT B pacTBoOp B BuAe
MOHOB MeTanna B3aMeH BblOENUBLUMXCA Ha kaToae. B cooTBeTCTBMM C 3a-
koHoM Papages mMacca BeLLecTBa, BblAENUBLUErOCS NPWU 3MNeKTponm3e Ha
KaToae, MOXeT ObITb onpeaeneHa Kak

Gr=CoeleT (1.20)

raoe C — aneKkTpoXuMnYeckmnin akBuBaneHT, r/ Aey; | — Tok, A; T - npogormku-
TENbHOCTb 3NEeKTPonm3a, Y

Beuay TOro, 4to Npu 3MEKTPONM3e TOK pacxoayeTcsl He TOMbKO Ha OT-
NOXeHWe MeTanna, HO U Ha BblOeneHne Opyrux BellecTB (Bogopoada), a
Takke Ha HarpeB 3MneKTponuTa, akTUYeckoe Konn4ecTso MeTanna, Bbiae-
nuBLLErocs Ha katoae, byaeT MeHbLUe N paBHO

Go =Co lo Tof (1.21)
roe f - koadpdpmumeHT Bbixoga MeTanna rno ToKy

[[anbBaHMYecKne NOKPbITUA B PEMOHTHOM MPOW3BOACTBE AENIATCA Ha
cnegyowune rpynnbl: U3HOCOCTOMKME N PEMOHTHbIE MOKPbLITUS (XPOMUPO-
BaHWe b3, ocTanMBaHWe MOCafO4YHbIX MECT BarioB); MOKPbITUSA, Ynyd-
warwme npupaboTky getanen (NyXeHue nopliHen AM3ens); 3alluTHble
NOKPbITUS (LMHKOBAHME N KaAMUPOBAHWE KPeNeXHbIX geTarnen) n gekopa-
TUBHbIE MOKPbITUA (XPOMUMPOBAHUE W HUKENMPOBAHME pasfn4HbIX OeTa-
nen.

[Mpn BOCCTaHOBNEHUM AeTanen Hanbornbluee NpUMEHEHME MNonyyuna nep-
Bas rpynna noKpbITUN.

XpomupoBaHue. Xpom — TBepAbl, XPynkum meTann, cepedpucto-
cTanbHOro LBeTa, ¢ TemnepaTtypon nnaenenms 1890°C. Mpouecc xpomu-
pOBaHUA OTNNYaeTCA OT OPYrnx rarbBaHUYECKUX MOKPbITUW HEKOTOPbLIMU
0COBEHHOCTSAMN.

B kayecTBe aHOOa npuMeHseTca He XpoM, a cBuHel. [pniynHamm atoro
ABMNATCA JIErKOCTb PACTBOPEHUS XPOMOBOINO aHoAa, XPYMKOCTb XpoMma,
BblCOKasi CTOMMOCTb Xpoma. OTHOLIEeHMe nrowaan aHoga K nrowagn Ka-
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Toga 1/1 nnu 2/1. B Ka4yecTBe anNeKkTponmMTa UCMOoNb3yHT pacTBOpP XPOMO-
Boro aHregpmnaa CrOsz 1 ons ynyduweHnsa npoTekaHnsa npouecca aobaesns-
toT 0,4% cepHon kmcnotbl H,SO,. Bo Bpemsi anekTponuda cogepkaHue
XpoMa B 3f1eKTponnTe NOCTOSAHHO YMeHbLUaeTcs, YTo Tpebyet ero nobas-
nenuvsi. ICTOYHMKOM NMUTaHUSA MOTYT CIYXUTb HU3KOBOSbTHbIE FrEeHepaTopbl
NMOCTOSIHHOIO TOKa UMW CEfleHOBbLIE BbINpAMUTENN. HanpsbkeHne Ha 3axu-
Max OOIMKHO 6bITb B npeaenax 6-8 B, a Tok konednetcs ot 250 go 10000
A. Ha puc. 1.9 npeacraBneH ackn3 BaHHbI.

-+

|

AHopf
%/_ — (PB)

//
T Jetanb

Z

XpOMOBbIN aHrMApUA KOHUEeHTpauunen
(150-300 r/n n cepHas kucnota
KOHUeHTpauuen (2-2,5 r/n),

t,=45-65 °C)

Puc. 1.9. 3cku3 BaHHbI 4NA XpOMUPOBaHUA AeTanu (BTYIIKM)

Bce onepaumn (nepexofbl) ranbBaHMYECKOro npouecca AensaTcd Ha
Tpu aTana: NoaroToBKa, XpommpoBaHue n obpaboTka getann nocrne xpo-
MMpoBaHusi. PaccmoTpum noapobHO cocTaB 3TMX onepauunn. NoarotoBka
aeTanun K XpoOMMpOBaHMIO 3aKovaeTcd B crieqyloLuem:

- MexaHuyeckasi obpaboTka AnA BOCCTAHOBMEHUS F€OMETPUYECKON MNO-
BEpPXHOCTM geTanu;
- OYMCTKa geTann oT pPXXaB4YMHbI U FPSI3eMacsiHbIX OTIIOXKEHWUM;
- U30NALUMS MECT He noasiexxallunx BOCCTAHOBMNEHUIO;
- Xnmmyeckoe obeaxumpmaHme getanu (npombiBka B 5-10% pacTtBope kay-
cTuyeckol coapl npy Temneparype 95°C);
- aHogHas obpaboTtka B BaHHe ¢ 30% pactBopom H,SO, ¢ gobaBneHnem
25 1/n 3aKNCHOro CEPHOKUCIOro Xernesa, (aHoa-AeTanb, KaTo4-CBUHLOBbIE
nnacTuHbl, t = 20°C, T = 2+4 MWH, NNOTHOCTb Toka [1 = 10+60 A/,EI,MZ);
- [ekanupoBaHue (TpasneHue). [NpumeHaeTca ONa yaaneHust OKUCHbIX
NSEHOK C MOBEPXHOCTU AeTann, NPon3BOANTCA B TEX XXe BaHHaXx, rae n oc-
HOBHOW npouecc (aHoa-geTanb, katog-nnactuHbel, T = 0,5+1,0 MuH, NNoT-
HoCTb Toka [1 = 30+35 A/agm?, t = 50° C);

- 9neKkTpoxmmmuyeckoe obesxunpuaHue getann (NPOMbiBKa B BaHHE CO
LLIeSIOYHbIM pacTBOPOM MNpU MPOonycKkaHUM anekTpudeckoro Toka. Karton-
aeTanb, aHoA - Msrkasi ctanb).
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- nocrne noarotoBkn npoBoanUTCA CaM npouecc XxpoMmmpoBaHUA OeTallln.
npO,EI,OJ'I)KVITeJ'IbHOCTb ranibBaHN4YeCKOro rnpouecca onpenernaeTtcada no cbop-
Myne, 4ac

T = 5eye1000/JeCef (1.22)

rge 6 — TonwuHa cnoa HapalmnBaemMoro metanna, MMm; y - yﬂ,eﬂbeIVI BeC

meTanna, r/cm®; [1 — nnoTHOCTb ToKka Ha kaTtoge, A/ am?; C - 3NEKTPOXUMU-
YeCKUIn SKBMBASEHT HapalwimBaemMoro metanna, r/ A u; f — BbIxog no TOKy,
% (OTHOLWEHME NPaKTUYECKN BblAENEHHOW BEMNYNHBI MeTanna m TeopeTn-
Yeckn BO3MOXHOM, T.e. KINM)..

O6paboTka getanu nocne XpoOMMPOBaHUSA 3aKntoyaeTcs B CneayloLweMm:
- NPOMbIBKA B XONOAHOW NPOTOYHOW BOAE;
- NPOMbIBKa B HenTpanuaylwem 3+5% pacTBope Yriekncnoro HaTpus npu

t = 18 +25°C B TeueHune 1 MUH;

- NPOMbIBKA B XON104HOW NPOTOYHOWN BOAE;
- NPOMbIBKA B ropA4en npoTo4HOW BOAE;
- cywka B neun npu t=120 + 130° C;
- TepMuyeckasa obpaboTka Ans yoaneHna sogopoda nput = 200+250°C,
T=2+3u.

[Mocne xpomMnpoBaHusa AeTanb noaBepraeTca MexaHnveckom obpabot-
Ke.

N3meHsaa TemnepaTtypy pactBopa, NAOTHOCTb TOKa, TOMLWMHY Hapalum-
BaeMoro meTtarnsia, MOXHO Mofy4YuTb pasfinyHble MexaHn4yeckmne CBOMCTBa
ANEKTPONNTUYECKOro Xxpoma (tabn. 1.2).

Tabnuua 1.2
XapaKkTepuCTUKK npouecca XpoMmpoBaHua
TemnepaTtypa | [1NoTHOCTL LiBeT TonwwmHa [MpoyHOCTb

t,°C Toka , A/om® | ocagka NOKPbITUSA, NOKPbITUA Ha
MM pa3pbiB, Mla

65 20 Mono4HbIN 0,1 505

0,2 276

0,3 163

55 35 Bnectawmn 0,1 625

0,3 398

0,5 308

[lna nyywero yaep>xaHusi CMa3km Ha NOBEPXHOCTU geTanun NpUMeHsitoT
NOpPUCTOE XPOMUPOBAHME, TaK KaK NIIOTHbIN 6ECNOPUCTLIN XPOM MNSIOXO CM-
aymBaeTcs Macrnom. NpMMeHeHne NOPUCTLIX MOKPLITUA yry4dllaeT cMayu-
BaeMOCTb caMmon getanu B 3+5 pasa, B conpsihkeHHon getann — B 1,5+2
pasa. Nopuctoctb gocTuraeTca aHogHOM 06paboTKoOM B TOM XXe pacTBOpE.
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CKopoCTb TpaBneHus 3aBUCUT OT MSIOTHOCTW TOKa, OHA [OSPKHa CocTaBs-
natb 40+60 A/aM?%, ¢ yBenuYyeHneM TemnepaTypbl MOPUCTOCTb YMEHbLLIAET-
C, BpeEMS BblAEPXKKM 5+12 MUH.

[MpenmMyLLecTBa XpOMUMPOBAHNSA: BbICOKaAA TBEPLAOCTb, XapOonpO4YHOCTb,
HU3KNN KOI(PPULMEHT TPEHUA U YCTOWMYMBOCTb K BO3OEVNCTBUIO BIIAXKHOM
aTMocepbl, DONbLWINHCTBA KMCMNOT U Wenoyen. Hegoctatkm XxpoMmpoBa-
HUS: Nnoxasd CMadnMBaeMoCTb MacrioMm, AJSIMTESNbHOCTb MNpoLecca U CrioX-
HOCTb MOArOTOBUTESIbHbLIX Onepaunn, HEBO3MOXHOCTb BOCCTAaHOBIIEHUS
getanen ¢ 6onbwmnmM nsHocom (npu crnoe 6onee 0,2 +0,3 MM Xpom oTcnau-
BaeTcs), manasi npomnssoantenbHocTb (0,015+0.03 mm/yac).

Pa3HoBmaHoCTM XxpoMmupoBaHUA. XpomuposaHue C pesepcuposaHu-
eM No3BoNseT Nony4YnTb NOKPbITUSA TonwmHon 300 MKkM 1 6onee ¢ ManbiMu
BHYTPEHHUMU HaNPs>KEHNAMU. XpOMUPOBaHWE MPOBOLAT NPU CregyroLmx
pexmmax: t = 50+60° C, [ = 60+20 A/oM?, ONUTENBHOCTb KaTOAHOMO nepu-
oga 1+5 MuH, aHogHoro nepuoga 5+25 c. dnekrtponut: CrO; KOHUEHTpa-
unen 200+250 r/n, H,SO,4 - 2+2,5 r/n. PeBepCnBHOCTL NO3BOMSET YCKOPUTL
npouecc B 1,5+2 pasa no cpaBHEHUIO C OObIYHBIM PEXMMOM.

XpomuposaHue 8 [MPoOMmMOYHOM 3IeKMpPOosiume no3BONAeT MonyyYnuTb
OCaKM BbICOKOro KadecTBa M 3HA4YUTESTbHOW TOSILWMHBI, NPU 3TOM npouecc
HaHeceHUs MoKpbITUA yckopsieTcs B 6+10 pas. lNpu BegeHun npouecca B
ycrosusx [ = 45 A\am®, t = 45° C 1 ckopocTv NpoTeKaHWs anekTponnuTa Ao
200 cm/c mmkpoTBepaocTb nosbiwaeTcs Ao 7000+10000 Mrla.

XpoMunpoBaHMeM BOCCTaHaBMBAKT AeTann TpyLmxca nap, nogsepra-
towmeca HebonbLOMY W3HOCY: BTYMKA LWMHAPOB, MNIYHXEPHble napbl
TOMSIMBHOIO Hacoca, KOMMPECCUOHHbIE KOMbLa MopLiHen Ou3ens, noca-
OOYHbIE MOBEPXHOCTM BaSioB M T.M.

OcTtanuBaHue. [lpouecc octanveaHus Obin paspaboTaH COBETCKUM
yyeHbiM M.T1. MunkosbiM. CyWHOCTb €ro 3akn4aeTcs B afeKTponuTuye-
CKOM OCaxJeHun xernesa Ha noBepxHOCTb Aetanu. 1o TBepaocTn n U3Ho-
COCTOMKOCTU 3MeKTPOorMTUYecKoe >xeneso, MNosfiydyeHHoe npu onpeneneH-
HbIX peXumax, MOXXeT COOTBETCTBOBaTb 3aKalieHHOW CcTanu, B CBA3U C YEM
npoLecc U HasBaH ocTaniMBaHUEM.

[Mpn ocTannBaHUn NPUMEHAIOTCS Kak pacTBOpUMbIe (M3 Manoyrinepoamn-
CTOW CTanwn), Tak n HepacTBopuMble (13 rpaduTa) aHoabl. Hanbonee pac-
NPOCTPaHEHHbIM 3M1IEKTPOSINTOM ABMISIETCA PACcTBOP XJSIOPUCTOrO Xerfesa
FeCl, (puc. 1.10).

[MpMeHAA pasnuyHble ANEKTPOSTUTBI N UBMEHSSI PEXUM SNIEKTPOSInN3a,
MOXHO nonyyutb Kak markue (HB 150 +180), Tak u tBepable (HB 200+700)
NOKPbITUS.
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XpOMOBbIV aHrMApPUL KOHUEHTpaUnen
(150-300 r/n n cepHas kucnoTa
KOHUeHTpaumen (2-2,5 r/n),

t,=45-65 °C)

Puc. 1.10. Ockuns BaHHbI ANs ocTanveaHus aetanu (BTyNKK)

B anekTponutax ¢ H13Kkon nNfoTHOCTbIO (200+220 r/n) nonyyatoT NOKpbI-
TS HebonbLlwon TonwuHel (4o 0,3+0,4 MM), HO C BbICOKOW TBEPAOCTLIO, a
3MEeKTponmTax ¢ BbICOKOW MMOTHOCTLIO (650+700 r/n) — NOKpbITUS TOMLWN-
Hon 0,8+1,0 MM, HO C MeHbLUeN TBepAOCTbI. CKOPOCTb NOKPbLITUS COCTaB-
ngaet 0,3+0,5 mm/4. OBbIYHbBIN NpoLEeCC OCTanMBaHUA NPOTEKaeT Npu cne-
nyrowmx pexumax: f = 80+95 %, C = 1 r/A.y, ] = 20+50 A/gm>.

PasHoBuaHocTu octanuBaHusa. OctanmBaHMe B XONOAHLIX 3SIEKTPO-
NUTax yMeHbLUaeT XMMUYECKYK arpecCuBHOCTb, YTO YMpowlaeT 3aluuTy
BaHH M yny4waet ycrnosus Tpyaa. Mpouecc npoTtekaeT npu t = 20+50° C,
npu Marnon NNoTHOCTU TOKa, CKOPOCTb ocaxaeHust He npesbiwaeT 100+130
MKM/4. TemnepaTtypa 3neKkTponuTa oOkKasblBaeT BIiMSHWE Ha TBepOoCTb
ocaxaeHHoro MeTanna. MNpu ee 3HaveHun 75° C TBepOOCTb MOBbILLIAETCS
no HB 300. OgHako cHwxeHne TemnepaTtypbl MPUBOAUT K YBENUYEHUIO
XPYMKOCTW 3NEKTPONIUTUYECKOrO Xenes3a n 6onbLlomy cogepXaHumio BoAo-
poaa. HarpeB ymeHbLUaeT XpynkoCTb AeTanu 1 Konny4ecTso Bogopoaa.

OcTanuBaHne B CEPHOKMCIIbIX BaHHaxX NPOBOAUTCA B 3fIEKTPOnMTax, co-
aepxawmx cepHokucnoro xenesa 300 r/n, xnopuctoro HaTpusa 150 r/n, co-
nsHow kucnoTbl 0,4+0,7 r/n, npu t = 95+98° C, O = 10+15 AlgM?, f =
90%.IMpenmyLecTBOM 3TUX 3MNEKTPOSIMTOB COCTOUT B TOM, YTO OHU JatoT
BO3MOXHOCTb MOSTy4YUTb NacTU4Yeckne ocagku npu HopmarbHOW TeMnepa-
Type 3feKTponmTa n HMU3KMX nnoTHocTax Toka (0,1+0,2 A//J,MZ).

[MpenmyLLecTBa ocTannBaHus nepen XpoOM1MpoOBaHUEM:

- NpuMeHeHne bonee geLeBbiX ANEKTPONNTOB;
- MPUMEHEHME PACTBOPUMbIX aHOAOB, YTO UCKIKOYAET NPOBOAUTb KOPPEK-
TUPOBKY 3NIEKTPONNTA;
- bonee BbicoKkasi ckopocTb NokpbITUA (0,3+0,5 Mm/4);
- BO3MOXXHOCTb HapalluBaHus crioes 00MNbLUON TONWMHBI.
HepocTtaTkn ocTanmBaHus:
- NO CBOEW CIIOXKHOCTb OCTanmMBaHME He yCTynaeT XpOMUPOBAHMUIO;
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- QNEKTPONNTbI arpeCCMBHO BO3L4EWCTBYIOT HA MEeTans BaHHbI, 4TO TpebyeT
N30MSUNN €€ BHYTPEHHEN NOBEPXHOCTU XMMUYECKM CTONKUMU MaTepuana-
MU (rpPadMTOBLIMM NANTaMN, 3Manblo, PE3NHON, KEPaMUKOWN);

- Heo6X0ANMMO CTPOro NoaaepKMBaTb TEMNEpATypy anekTponuta B 3agaH-
Hbix npeaenax * 2° C, Tak Kak B NPOTUBHOM CIlydae BO3HVKaIOLLMe Kore-
GaHMs HanpsKeHMs B HapaluMBaeMOM Croe BbI3OBYT pacTpecKuMBaHWe U
OoTCnavBaHue MOKPbITUS.

OcTtanuBaHnem BOCCTaHaBNMBAOT HEMOABWXHbIE MOCAOKN BarioB Bep-
TUKanbHOW nepegayn, BOASHOIO M MacnsiHOro HacocoB, BanoB peaykropa
nT.N.

AneKkToponuTu4yeckoe HartupaHue petanen. CywHOCTb MeToga —
BOCCTaHaBNMBaeMasi AeTanb BpallaeTcd B LEHTpax CTaHka, a Ha M3HO-
LUEHHYK0 MOBEPXHOCTb MOABOAUTCA anekTponuT. [eTanb Bpaliaetcs co
ckopocTbto 10+20 06/mMuH (puc.1.11).

anekrponut

w/ Aveiika
e 1/ AHof
< ' 4

33 - - - - === ._T|<3._%;G-85

\_ —_ MopaoH

Puc. 1.11. Cxema YCTaHOBKU A1 3NEKTPOJIUTUHECKOIO HaTupaHnAa aeTaru

[Mpyn HaTUpaHM UCNONb3yeTCA CeAYLWNN PEXNM: 3NEKTPONUT - XIo-
pucToe xeneso 600 r/n, [ = 200 A/gm?, TBepAOCTb NOKpbITUA 5800+6000
MTlla, ckopocTb HaHeceHna meTtanna 8+10 MKM/MUH, NPOU3BOAUTENBHOCTb
TaKOro NOKPbITUA NO CpaBHEHUIO C BaHHbIM yBennumBaeTcd B 10+15 pas 3a
cyeT 6onee BbICOKOM MIOTHOCTM TOKa.

3.7. BoccrtaHoBneHe getanen 3neKTPOKOHTAKTHbIM HamnekaHMem MopoLL-
KOB.

CyLlIHOCTb MeTOAA: MeTanM4yeckmu NOPOLLOK HENPEPLIBHO NogaeTca K
MECTY KOHTaKTa ponuka C AeTanbi M NpoKaTbiBAETCSA MeXay HUMK nog
aenctemem u3bbITOYHOrO OaBrieHnd U BbICOKMX Temnepatyp (puc.1.12).
Pexum HanekaHna: P = 0,75+1,2 kH Ha 1 cM AnnHbI ponnka; ToK
| = 2500+3500 A Ha 1 cM WMpWHBLI ponmka; t = 1000+1300° C; wupuHa
cnoa go 30+35 mm; TonwmHa cnos 0,3+1,5 MM; CKOpOCTb HanekaHus
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0,17+0,25 M/MWH. Hane4yeHHbIN Crion MMEET HEBBLICOKYHD TBEPAOCTb, HO
MOXXET NoABepraTbCs 3aKkarke.

2

5

OO

Puc. 1.12. Cxema anekTpoKOHTaKTHOro HanekaHmsi NopoLUKoB: 1- NHEBMO-
LUUANHAP; 2- NPWXUMHON ponuk; 3 — nopowok (MX-3,MXK-5); 4 — getanb; 5
— Hane4yeHHbIN crnoun; 6 — TpaHcdopmaTop

OpHako, gaxke He3akaneHHbI crnon obnagaeT BbICOKOM M3HOCOCTOWKO-
CTbl0, BcrieacTBme ero 6onbLuon mukpornopuctoctu (4o 30%) n, cneposa-
TEeNbHO, BbICOKOW MacnoBnNUTbIBaKOLLEN CNOCOOHOCTLIO.

[MpenmyLLecTBa HanekaHnsi NOPOLLKOB: BbICOKasi NPON3BOAUTENBHOCTb,
Marsbl Harpee geTanu N BblCcoKast UBHOCOCTOMKOCTb Harne4YeHHoro Crios.
HepocTaTtku: orpaHM4YeHHas TOMLWKWHA Cros, CNOXHOCTb MexaHu3auum u
O03MPOBaHUS NOAAaYN MeTanIM4yeckoro nopoLuka.

HanekaHne nopoLKkoB (NopoLLKOBast METaNyprus) LWWMPOKO UCNOSb3y-
eTCS NPU N3roTOBMEHUN 1 PEMOHTE FTIOKOMOTUBOB. Ha Ka)xaom TensioBose
JlyraHckoro 3aBoga 6onee 1300 getanen n3rotoBneHO 13 NOPOLLKOB, a Ha
Ka)KgdoM anekTpoBo3e Takux getanen 6onee 500. Kaxgast ToHHa geTtanen
13 nopoLukoB cbeperaeT 1,5 TbIC. TOHH YEPHbLIX N LBETHbLIX METAMNSOB.

3.8. BocctaHoBrneHve getanen nonMMepHsIM1 MatepuanamMu.,

NMpumeHeHune knesa MNIH- 150 B. Knen NOH-150B (anactomep) npea-
cTaBnsgeT cobon NpoayKT codeTaHus HaTypanbHoro kaydyka CKH-40 co
cmosion BL1Y B Buae BanbUOBaHHbIX JINCTOB TOSLWMHOM 2+4 MM. PacTBop
Knesi npurotTaesnmMBatoT crieayowmmMm obpa3omM: MenKO Hape3aHHbIe KYCOYKM
CYXOro Kres noMeLLaoT B CTEKISIHHYIO Nocyay C NpuTepTon npobkon, 3a-
NNBaKOT CMECbIO aueToHa ¢ 6eH3o5om (1:5) unn ogHUM aLEeTOHOM U Bbl-
aepxuneatoT B TedeHne 8+10 u. Nocne atoro cocyq nepunognyeckn s3dan-
TbIBalOT B TeyeHne 2+3 4, a 9ateM pacteop otctamsatoT 30 MUH 1 Npo-
MNbTPOBLIBAKOT YEPE3 METANSTUYECKYIO CETKY.

[MopsigoK HaHeCeHMS KIea Ha NOBEePXHOCTb AeTaru:
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- CHa4ana npoBoauTCs NOAroToBKa AeTann (OYMCTKa HaXXO4auvHOW LLKYPKOW,
abpasuBamu Unun HanubHUKOM, obeaxnpusaHme 6eH3NHOM, a 3aTeM aue-
TOHOM). [1OBEPXHOCTL cYMTaeTCca NOAroTOBIEHHOW, €Crn Kanssi BOAbl pac-
NbIBaeTCs MO NOBEPXHOCTY;

- KINen MOXXHO HaHOCUTb KUCTbIO, LLleHTPOobeXHbIM cnocobom, pacnbinnsa-
HUEM, ToMLKWHa ero gormkHa 6biTe B npegenax 0,005+0,15 mm. Knen HaHo-
CAT CNOSAMU, KOFTMYECTBO KOTOPbIX 3@aBUCUT OT TOSILLMHbBI CI0A U BA3KOCTU
knesi. OBbl4HO BA3KOCTb Knesa coctaBnsaeT 20+60 c;

- NOCne HaHeCeHNs KaXxaoro Crogq Krnes npoBoaMTCS BblAEP)KKa Ha BO3ayxe
B TedeHue 20 MWH ONa ucnapeHnsa pacTBOpPUTESS, a 3aTeM — CyLUKa LLKady
npu Temnepatype 100+120° C B TeueHue 1 u.

Knen ncnonbayoT Ans CKremBaHus MeTansioB 1 BOCCTAHOBIIEHMS HATH-
rOB pPasnuUYHbIX COEAUHEHUI: NOALUNMHMKOB Ka4YeHUs, LWecTepeH, NoaLwmn-
HUKOB CKOJSIbXXEHUSA 1 T.M. [pn MOHTaXe CbeMHbIX AeTanen, BOCCTaHOB-
NEHHbIX KIieeM, Nx NoBEPXHOCTb HEOBX0AMMO cMasaTb KosirnongasnbHbIM
rpadoMToM Ons NpegoxpaHeHUst MOBEPXHOCTU OT CKIenBaHuA.

MpeanynpexaeHue: knen HeQOMYCTUM B KOHTaKTE C PE3MHOBbLIMM
YNNIOTHEHUSIMU, T.K. OH HapyLlaeT UX 3N1aCTUYHOCTb, YTO NPMBOAUT K
HapyLUEHUIO UX YNIOTHAKOLLNX CBOUCTB.

NMpuMeHeHMe aNOKCUAHON cMonbl. [1opsaoK NPUroToBNEHNSA CMOSbI:
- cMony HarpeBatoT 4o TemnepaTypbl 120+160° C n BbiaepKMBaloT HEKOTO-
poe BpeMs 4Tobbl yaanutb Bnary;

- BBOOAT nnactndukaTtop U Mmaccy TuwaTesnbHO nepemMeLLmBatoT;

- BBOOAT HanonHutenun. HanonHutenu moryTt npuaasaTb CMOSe pasnuy-
Hble CBOMCTBA: MEXaHNYECKYIO MPOYHOCTb, TEMNEPATYPOCTOMNKOCTb, U3HO-
COCTOMKOCTb M 3NEeKTPUYECKYH NPOYHOCTb. B kayecTBe HanonHuTenemn nc-
NOSb3YIT CTanbHOW UMK YYryHHbIA MOPOLLOK, KonfonganbHbln rpacont nnm
antoMunHuesyto nygpy. lNocne BBoga HanonHutens B TedeHue 10+15 muH
nopaepxmsatoT Temnepatypy 80+100° C v Tonbko nocne 3Toro Maccy
oxnaxaatoT Ao Temnepatypsl 20° C;

- HENoCpeacTBEHHO Nepea NpMMeHeHNeM BBOOAT oTBepanTenb (He Bonee
yem 3a 30 MMH OO 3aTBEpAEBAHNSA);

[Mopsigok HaHeCceHUA CMOJbI:

- NOAroTOBKa AeTany OCYLEeCTBISAETCH Takke Kak U NPpU HaHECEHUN KIes;
- CMOSy criegyeT HaHOCUTb BbICTPO, YNAOTHASA U TLaTeNbHO BTMpas B Mo-
pbl NOBEPXHOCTN. CMONY HAHOCAT C N3BbITKOM, T.K. MOCNE BbICbIXaHUSA OHa
AaeT ycagky;

- NPON3BOAAT CYLLKY: CHa4ana BblAepXXKka Npy KOMHaATHOW TemnepaType B
TeyeHue 24 4, a 3aTeM — B Lukady npv Temnepatype 80+100° C B TeueHune
2+4 .

ONoKCnaHOM CMOMOW BOCCTaHaBNMBaKT TpelwuHbl B 6noke [1BC, BblI-
paboTKy KOpMycOB BOASAHOIO U MacristHOro HacoCoB, repMeTUYHOCTb pagu-
aTOpPOB U TENNOOOMEHHNKOB U T. M.

NMpumeHeHne xoNOAHOW MOSEKYNAPHON CcBapKW. [laHHaa TeXHOMO-
s OCHOBaHa Ha MCMNOSfiIb30BaHUKM MONMUMEPHbLIX KOMMO3ULIMOHHBLIX MaTepu-
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anos (INMK), coctoawumx n3s ocHosbl 1 otBepautend. NMK gomkHbl obna-
AaTb criegyowmmMmm CBOMCTBaMN: TBEPOOCTLIO, COOTBETCTBYHOLLEN MeTar-
nam; BbICOKMM TeMnepaTypHbIM JMana3oHOM; CNoCOOHOCTLIO K oTBepae-
HWIO NMPU KOMHATHOW TeMnepaTtype; xopoLlen aaresnen (cuenneHnem) c
OCHOBHbIM METasioM U BO3MOXHOCTbIO 06pabOoTKM Ha TOKApPHOM CTaHKe.

B HacToswee Bpems B Poccuun Haxooat npumeHeHune criegyowme NMK:
Belzona (AHrnus), Pekom n AHaTepm (Poccus). Ix xapaktepuctnkmn npm-
BeAeHbl B Tadbn. 1.3.

Tabnuua 1.3

XapakTepuCTUKN NONIMMEPHbLIX KOMMNO3ULIMOHHBLIX MaTepuarnos

XapaKTepuCTUKK Belzona |Pekom | AHaTepm
mMartepuana

1. TBepaocTb no bpuHenno, HB > 100 100 100+150
2. MNpepen npo4HocTn npu cxatuun, Mla 105 100+135| 90+100
3. Mpepgen npoyHocTn npu oTpbiBe, Mla 19,7 20+25 30+35
4. TemnepaTypHbIi AnanasoH, ° C No200 |Oo150 | do 150
5. Bpems nonumepmsauum npm t=20° C, y 2 4 5+6
6. Bpemsi nonHoro orBepaeHns, Y 24 48 48
7. CtonmocTtb 1 kr, pyd 3600 1550 560

Mopsagok HaHeceHus MNMK:
- BHa4yane npou3BogsaT MexaHn4eckyro ob6paboTky, C Lienbio co3gaHus 3a-
naca Ansi HaHeCeHns oNTUManbHON TOMLWMHbI CIOS;
- NPOU3BOAAT LLEPOXOBATOCTb HA BOCCTAHaBMMBAEMOW MOBEPXHOCTU B
npegenax 60+90 Mkwm;
- Npon3BOaAT 06Ee3KUPUBAHME;
- HAHOCAT rpyHTOBbIN crnon TonwmHon 0,1+0,3 MM € nocrneayroLLen CyLLKOK
npu Temnepatype 40+50°C;
- HAHOCAT OCHOBHOW cnon TonwuHon 0,5+1.0 Mm;
- NPOM3BOAAT TepMoobpaboTKy npu TemnepaTtype 70+80°C B TeueHune
4+6 v;
- HAHECEHHbIV Croun nogeepratoT MexaHuyeckon obpaboTke nog conpsra-
eMy0 NOBEPXHOCTb.

A3noxxeHHOM TeEXHOMNOrMen BOCCTaHaBMMBAOT: NOCa40YHbIE NOBEPX-
HOCTM BanoB 1 KOPMyCOB, LUMNLEBbIE U LUNOHOYHbIE COEANHEHUS, TPELLU-
Hbl B KOprycax u B TennoobMeHHbIX annapaTax.

[MpenmMyLLecTBa BOCCTAHOBIIEHUA AeTarien XONo4HOW MOSEKYNAPHOM
CBapKOW: He TpebyeTcsa cnoxHoro obopyaoBaHus (Ons1 BOCCTaHOBEHUS
M3HOCa TeN BpaLeHUst MOXHO MCMNOSb30BaTb 0ObIYHbLIN TOKAPHbIA CTAHOK);
aeTanb He NoaBepraeTcs TepMmyeckumM gedopmaumsiv; getanm co Crnox-
HOW KOHdpUrypauunen (LWnuueBble U LLUMOHOYHbIE COeAMHEHNST) MOXHO BOC-
cTaHaBnmBaTb 6€3 nocnegyoLen MexaHniyeckomn obpaboTku.
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NMpuMeHeHMe yNNOTHAKLWMUX NPOKNaAoK. BMecTto napoHMTOBBLIX NPO-
KnagoK B coeAMHEHUSAX BOASHON, MACNAHOW N TONMMBHOW CUCTEM HaxXoauT
npUMeHeHne Xunakaa ynnotHawwas npoknagka tuna '1MNK-224 — saskasa
OQHOpOOHasi Macca KOPUYHEBOrO LBETA. JTa NPoKagka KoOppoO3nNMHOCTOMN-
Kas, MTHEPTHA K KOHCTPYKUNOHHbBIM, NONUMepHbIM MaTepuanam. OHa CTomn-
Ka K Bubpauusm v ygapam, Bolaepxusaet gasnenue 15 MlMa npn Temne-
paType 20° C 1 8+10 MMa npu TemnepaTtype 80+150° C. TemnepaTypHblit
WHTepBan nNpMMeHeHns npoknaaku ot — 60 o + 150° C. OcobeHHOCTb
XNOKOW NpoKnagku — oHa cBOBOAHO MeHSET hopMy, 3anosTHAS CrOXHbIe
3a30pbl 1 MMKPOHEPOBHOCTM.

[Mopsgok HAHEeCEHUST NPOKNAaAKN: YANOTHSAOLLYO NPOKNaaKy HarpeBatoT
no Temnepatypbl 25+30°C; noBepxHOCTL TPYOGONPOBOAA OUMLLAIOT 1 06e3-
XMPUBAIOT; 3aMOSHAIT 3a30p YNNOTHAKOLLEN NPOKNaLKoW: Npu 3a3ope
0,1+0,2 MM HaHOCAT TONbKO NPOKaaKy, npn 3asope bonee 0,2 MM ycTa-
HaBNMBAaKT KOMOUHALMIO: XXNOKaa NpoKragka Noc napoHNnToBas npo-

Knagka.

3.9. Bbibop pauunoHanbHoro cnocota BOCCTaHOBNEHUSA AeTanei

na obocHoBaHUs1 Hanbonee paunoHalrIbHOro cnocoba pekomeHayeTcA
MeToguKa, oCHOBaHHadA Ha UCMNOJIb30OBAHUN TEXHOJIOTMHYECKOIro 1 3KOHOMU-

YEeCKOoro niin TeXHMKO-3KOHOMUNYECKOIro Kputepunes.

C ucnonb3oBaHMeM TexXHONorn4yeckoro kputepusa. C nomMmoLbto 3To-
ro KpuTepusi MOXXHO BbIbpaTb CNOCOO BOCCTAHOBMEHNS, UCXOOS U3 €€ KOH-
CTPYKTUBHO-TEXHOMOMMYECKNMX OCOBEHHOCTEN, YCNOBUI paboThbl U BENNYN-
Hbl M3HOCA. TEXHOSTOMMYECKU KpUTEPUIM NO3BONSIET KriaccudnumpoBaTtb
getanu no cnocob6am BOCCTaHOBMEHNSA N YCTAHOBUTbL NepeYveHb geTarnen,
BOCCTaHOBJIEHME KOTOPbIX BO3MOXHO pasHbiMu cnocobamu (Tabn. 1.4).

Tabnuuya 1.4

Knaccudgukauunsa getanen no cnocobam nx BOCCTaHOBNEHMUS

Cnocob BOCCTaHOBMNEHUS AeTanu npyu N3Hoce, MM

[0 0,1 mm 0,1+0,3 mm Bonee 0,3 mm
Kneem 'OH-150B XpoMUpoBaHNEM [lobaBo4yHOWM AeTanbio
XpomMunpoBaHNeEM [asneHnem Hannaskon
[laBneHunem [JobaBoyHon getanbto | OcTtanmBaHnem

HannaBskown
OcTanuBaHnem
O6paboTkon noa pe-
MOHTHbIN pa3smep
MeTtannusauuven
XonoaHon Mosiekynap-
HOW CBapKou

3aMeHON U3HOLLEHHOM
YyacTu

O6paboTkon noa pe-
MOHTHbIN pasmep
MeTtannusauuven
HanekaHnem nopoLikoB
XonogHou Mosiekynap-
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| | HoW cBapkoi

TexXHONOrM4Yeckun KpUTEPUn He MOXET ObITb BblPaXKeH YNCITIOM U ABMSIETCS,
Mo CyLWecTBY, NpeaBapuUTErbHbIM, MOCKOMbKY NPW NOMOLLMN ero Hemnb3s pe-
LUMTb BOMPOC BbiOOpa paumoHarnbHoro cnocoba BOCCTaHOBIEHUS AeTanw,
€CInn 3TUX cnocoboB HECKONbKO. B Takmx criyvasix Heob6xoaMMo NPUMEHSTL
OpYrue KpUtepun.

C ncnonb3oBaHueM Kputepusi 4ONrOBE4YHOCTU. [JOTTOBEYHOCTb
aeTtanemn, BOCCTAHOBEHHbIX TEMU UMK UHbIMK cnocobammn, 3aBUCUT OT KX
SKCMMyaTauMOHHbIX CBONCTB. Hanbonee paumoHanbHbIMM cnocobamm oka-
3bIBaAKOTCS Te U3 HUX, KOTOpble obecneyvmBaloT HanbonbLLUY OONTOBEY-
HOCTb BOCCTaHOBNEHHON aetanu. Kputepuin 4oONroBe4YHOCTU B OTANYMM OT
TEeXHOJOrM4Y€eCcKoro, BbipakaeTcsi YACIIOM, Yepe3 KO3 dULNEHT OONroBey-
HOCTW ANS KaXA0ro 3 cnocoboB BOCCTAHOBIEHUS U KaXKO0W KOHKPETHOM
aetanu:

Kﬂ: SB / SH (123)

roe Sg — CPOK cny6bl BOCCTAHOBNEHHOM AeTanu; Sy — CPOK Cry>Obl
HOBOW AeTanmw.

Haunbonbwum Ky obnagaet xpomupoBaHue — 1,72, a HaUMeHbLUUM —
anektpogyrosas ceapka — 0,42 n octanueaHue — 0,58. XoTta kputepun
O0NTTOBEYHOCTN MOXXHO paccynTaTh, HO OH HE YYUTbIBAET 3aTpaThbl Ha BOC-
CTaHOBMEHNE. Ty 3aady MOXHO PELUUTb NUCMONb3yst TEXHUKO-3KOHOMMU-
YeCKUN KpUTepumn.

C ncnonb3oBaHWEeM TEXHUKO-IKOHOMUYECKOro Kputepusi. B pe-
MOHTHOW MpakKTuKe NPUXOANTCSH pellaTb crneayloLwme 3agadu:

- 3tbpekTUBHO NN BOCCTaHOBIEHNE AeTann AaHHbIM CNOcoboM;
- Kakom nx aByx un 6onee cnocoboB BocCcTaHOBNEHUS Hanbonee adpdek-
TUBHbIN.

PaunoHanbHOCTb NPUMEHEHUS TOrO UM MHOroO crnocoba BoccTaHoBMe-
HUSA geTanen uenecoobpasHo BbipasnTb NPU MOMOLLN TEXHUKO-3KOHOMU-
4YeCKOro Kputepus, yumTbiBaoLero ce6ecTonMoCcTb BOCCTAHOBIIEHUSA U KO-
3 PUUNEHT AOMATOBEYHOCTN AN KaXX4oro cnocoba.

[Mpu pelweHnn nepsomn 3agavm 3pPeKTUBHOCTL BOCCTAHOBNEHUSA Onpe-
aensieTcst No Ko UUMEHTY 3KOHOMUYECKOWN LieniecoobpasHOCTMU:

Ks = (Cy «Kg)/ Cg =1 (1.24)

Mpw pelleHun BTOPOW 3a4a4ym paumoHanbHbli cnocob onpeaenseTcs us
COOTHOLLEHMS

Ca1 / Kg1 <>Caa/ Kpz (1.25)
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roe Cy — cToMMOCTb HoBOM ageTanu, p; Cg — CTOMUMOCTb BOCCTaHOBIEHNS
AeTanu gaHHbIM cnocobom, p; Ky — koaddpmumeHT 4onroBe4YHoCTM AeTanu
AaHHbIM CNOCODOOM.

B nepBom crnyvyae BOoCCTaHOBNEHME CHATAETCS SKOHOMUYECKN Lieneco-
obpasHbIiM, ecnu K5 = 1. Bo BTopom cnyyae ToT cnocob u3 asyx n donee
aBnsaeTcs 3 dOEKTUBHBIM, Y KOTOPOro COOTHOLLIEHNE MEHbLLE.

B cBoto ovepenb

Cg =30+ Mo (1.26)

roe 3o — OCHOBHas 3apaboTHas nnaTa NPomn3BOACTBEHHbIX pabounx, p; Mo
— CTOMMOCTb MaTepuarnoB, 3aTpadyeHHbIX NP BOCCTAHOBMNEHWUN AeTanu, p.
OcHoBHas 3apaboTHasa nnaTa onpeaensieTca no opmyne

30 = 3|-| + 3}1 + HCC (127)

roe 3n — npsMas 3apaboTtHasa nnara, p; 3 — AononHUTenbHasa 3apaboTHas
nnara, p, coctaenset 8 +10% oT 3p; Hoc — HauncneHus Ha 3apaboTHyto
nnaty, coctaBnset 26,2% ot (3n + 3p).

npﬂMaﬂ 38pa6OTHaﬂ nnarta onpeaenaeTca U3 BblpaKeHn4d
3r| = T|_u|( . CL_| (128)

roe Tuk — WTYYHO-KanbKyNALUNMOHHOE BPEMS Ha BbINOMHEHNE AaHHOW one-
pauun, 4; Cy — Yacosas TapudHas cTaska, p.

Tuk=to+ts +1p (1.29)

roe to - OCHOBHOE BPEMS Ha BbINONTHEHWE JaHHOW onepauumn Unm nepexo-
[la paccyMTbIBaeTCs C NOMOLLbI NMPUEMOB TEXHUYECKOro HOPMUPOBaHUS
Tpyaa, 4; tg — BCrioMoraTenbHOe BpeMsi, 3aTpayeHHOe Ha YCTaHOBKY AeTa-
N Ha CTaHOK, NepecTaHOBKY MHCTPYMEHTA, NPOMepbl AeTanu, ycTaHaBnu-
BaeTCs HOPMUPOBAHUEM, Y; tp - AOMONHUTENBHOE BpPeMsl, 3aTpadunBaemoe
Ha opraHn3aLUMoOHHO-TEXHNYECKoe 0bCnyxnBaHne paboumnx MecT, Ha OTAbIX
N NYHblEe HagobHOCTM (OYMCTKa, cMaska, perynmpoBka obopyaoBaHus, 3a-
TOYKa, NpaBka MHCTPYMEHTa U T. N .), npuHumaeTcs B % OT to + tg, Y.

MaTepuarnbl onpegenatTcs no gopmyre

Mo=S+3+T (1.30)
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roe S — CTOMMOCTb HaHOCMMOTro MaTepuana, p; @ — CTOUMOCTb 3NEKTPO-
aHepruum, p; N — ctoumocTb rasa, p.

Bonpochkl Ansa camonpoBepku

Kakne nmerotca Metobl BOCCTAHOBIIEHUS U3HOCA AaBreHNeM?
Ha kakue Buabl 4eENATCA PEMOHTHbIE pa3MepbI?
Kak paccuntbiBaeTcs KaTeropumHbli pasmep?
Kak paccuntbiBaloTCA AMaMeTpbl AeTanu nog NpUroHoYHbIN pasmep?
OT Kakux hakTopoB 3aBUCUT OaBrieHMe HanpeccoBkM 06aBOYHON
petann?

6. B yemM 0CcOBEeHHOCTbL BOCCTAHOBIIEHMS AeTarnen XpoMnMpoBaHMeEM?

7. B yeM npenmyLecTBO XpPOMUPOBAHUA Nepes octanmBaHnem?

8. B 4eM cyTb BOCCTaAHOBIIEHUS AeTanen octannBaHMem?

9. B 4yeM NpeumMyLLeCcTBa OCTanuBaHus nepen XpoMmpoBaHNeEM?

10. B 4em cyTb BOCCTAHOBIIEHUSA AeTanen anekKTposIMTUYECKUM HaTK-

paHnem?

11. B 4yeM CyTb BOCCTaAHOBIIEHUS AeTanen afeKTPOKOHTaKTHbIM Harne-

KaHMEeM NOpOLLKOB?

12. B yem cyTb BOCCTaHOBNEHNA geTanen metannmsaumen (HanblieHu-
em)?

13. KakoBa TexHOorma BOCCTaHOBIEHUS AeTaneun noiMMmepHbIMU KOM-
NO3NLUMOHHbLIMU MaTepuanamm?

11. YTto nogpasymeBaeTCs Nog TEXHONOMMYECKUM KpUTepuem?

12. Kak paccunTbiBaeTCsa KpUTEPUin 4ONTOBEYHOCTN?

13. Kak onpeaensetcsa KoadhdPULUNEHT S3KOHOMUYECKON LienecoobpasHo-
cTn?

akrownNE

PekomeHayemasn nutepatypa [1, 5, 8, 9, 13, 15, 16]

Nekumna 4. OCHOBHbIE NONOXEHUA MO TEXHUYECKOMY
OBCIIYXUBAHUIO U PEMOHTY JTIOKOMOTNBOB

lNnaH nekyun:

4.1. TnaHoBo-nNpeaynpeauTenbHas cuctemMa OOCMYyXMBaAHUA W pPeEMOHTa
NOKOMOTUBOB.

4.2. O6bemMbl paboT, BbIMNOMHAEMbIX MPU TEXHUYECKOM ObCnyxXmnBaHun, Te-
KyLiem 1 KannutasibHOM peMOHTax.

4.3. Onpegenenve anddepeHUNpoBaHHbIX NEPUOAOB MEXPEMOHTHOWN pa-
60Tbl TOKOMOTMBOB.

4.4. OcHOBHasg TexHN4eckasi AOKyMeHTauus.

4.1. TMnaHoBo-npeaynpeauTensHas cuctema ObOCNyXMBaHUS M PEMOHTA
NTOKOMOTMBOB
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Cucremomn TexHun4yeckoro obcnyxunBaHumsa (TO) n TeKkywero peMoHTa
(TP) HasblBaeTCsa COBOKYNHOCTb B3aMMOCBSA3aHHbIX CPeacTB, JOKYMEHTa-
UMM N ucnosiHuTenen, HeobxoaumblX AN nNogaepXaHust U1 BOCCTaHOBIe-
HUS paboTOCNOCOBHOCTM NOKOMOTUBOB.

[Mog TO noHumatroT Kommnnekc paboT npodunakTMYeckoro xapakrepa
(MO oCMOTpY, OYNCTKE, CMa3Ke, KPENSIEHNIO, PErYSIMPOBKE U T A.), Lesb Ko-
TOPbIX NOCTOSAHHO NoaAepXuBaTb JIOKOMOTMB B paboTOCNOCOOHOM COCTOS-
HUMW.

[Moa peMOHTOM MOHMMAOT KOMMMEKC paboT, HanpaBieHHbIX Ha BOCCTa-
HOBMeHne paboToCnocoBHOro COCTOSIHMS FNTIOKOMOTMBOB, MYTEM YCTpaHe-
HUS HEUCNpaBHOCTEN B AeTansx U y3nax. PeMoHTbl nogpasfgensatoTcs Ha
nnaHoBble U HennaHoBble. [MNaHOBbIN PEMOHT — 3TO PEMOHT, NpeagyCcMoT-
PEHHbIN TPEDOBAHUAMN HOPMATUBHO-TEXHUYECKOM AOKYMeHTauuun. Henna-
HOBbI PEMOHT — 3TO PEMOHT, MOCTAHOBKA Ha KOTOPbIA OCYLLECTBISAETCS
6e3 npeaBapuUTENbHOro HasHadeHus. [1naHoBbIN PEMOHT OENUTCSA Ha Te-
KyL M, cpegHn n KanutanbHbIn. Tekywmn n cpegHmn peMoHT (CP) — aTo
PEMOHT, BbINOSHAEMbIA A9 4YaCTUYHOrO BOCCTaAHOBIIEHUSI pecypca JfoKo-
MOTMBA N COCTOSILLMIA B 3aMEHE U BOCCTAHOBIIEHUN OTAENbHbIX AeTanen n
y3noB. OHM BbINOMHAKTCA B FTIOKOMOTUBHLIX AEMNO UK Ha 3aBogax. Kanu-
TanbHbIh peMoHT (KP) — 9TO peMOHT, BbINOMNHAEeMbIA A4S YCTPaHEHUA He-
NCNpaBHOCTEN U BOCCTAHOBMEHMSI MOSTHOrO MK GAM3KOro K NOSTHOMY pe-
cypca fTOKOMOTMBA, C 3aMEHOWN MU BOCCTAHOBMEHNEM FOBLIX ero YacTteu,
BKMNtovasa 1 6asosble. KanutanbHbI PEMOHT BbIMOSHAETCA Ha PEMOHTHbIX
3aBojax.

[MnaHoBo-NpeaynpeauTenbHas cuctema obecnyxmMBaHMa U PEMOHTA Co-
ctout 3 TO-1, TO-2, TO-3, TO-4, TO-5, TP-1, TP-2, TP-3, CP n KP.

B HacToswee Bpemsa nepuogndHocte TO U peMOHTOB TEMSI0BO30B pe-
rmameHTnpoBaHa PacnopsbkeHnem OAO «PXO» Ne 3p ot 17. 01.05 r.
(cm. Tabn.1.5)

Tabnuua 1.5
CpegHue gns OAO «PXX[» HoOpMbl NEpUOaNYHOCTU TEXHMUYECKOro obeny-

XUBAHUSA U PEMOHTA TEenoBO30B
Cepus T0 TeKkyLnin pEMOHT, ThIC. KM. CP, |KP,
TO-2 TO-3, TP-1 TP-2 TP-3 | TbIC. ThIC.
He 60- | TbIC. KM KM. KM.
nee, 9
T310 72 10 50 150 300 600 1200
(104100)
T310 (049) 72 15 50 200 400 800 1600
T3rM70 48 15 50 200 400 - 1200
Tr16 72 10 55 120 240 480 960
TOM2 120 40 9 18 36 6 12
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(narim) CyT MecC. Mec. MecC. netr netr

TOM2 120 40 12 24 48 8 16
(2-nar4n) CyT Mec. Mec. Mec. net net

CornacHO OaHHOro pacnopsikeHnst HOpPMbl MPOAOSTHKUTESNBHOCTU MpPO-
cToa u Tpygoemkoctn TO M peMOHTOB yCTaHaBMBAKOTCS NO KaXaoMmy 1no-
KOMOTUBHOMY O€rn0 HayanbHUKOM >XenesHon goporun. [1na NoKoMOTUBOB C
NCTEKLINM CPOKOM CRyXbbl yCTaHaBnNuBaeTCcs KOIPPUUNEHT yBENUYEHNS
HopM TpygoemkocTn 1,10. B Tabn. 1.6 npuBegeHbl HOPMbI MPOCTOA TENSIO-
BO30B Ha [B xa.

Tabnuua 1.6

HopMbl NpocTost TENNOBO30B Ha TEXHUYECKOM OOCIYXMBaAHUN 1 PEMOHTE

Cepus TO-2, TO-3, TekyLnn peMoHT CP,

TensoBo3oB | Yac. Yac. TP-1 TP-2 TP-3 CYT.

Maccaxup- | He 6o-

CKne nee 2

py3oBble He 60-

2-X CeK. nee 1,2 14 40 vyac. | 8 cyr. 12 cyt. |12 cyT

py3oBble He 60-

3-X CeK. nee 1,5

TOM2 He 60- 12 24 yac. | 3 cyr. 6 CyT. 6 CyT.
nee 1.0

TOM7 He 60- 12 36 yac. | 4 cyr. 6 cyT. 6 cyT.
nee 1,0

4.2. Ob6bembl paboT, BbIMNOMHAEMbIX NPU TEXHUYECKOM OOCHYXMBaAHUK U
PEMOHTE

Ha TO-1, TO-2 , TO-3 n TP-1 nponssBogdat ocMOTp, NMPOBEPKY LiENbHO-
CTU WU HAOEeXHOCTU KpenneHusi anemeHToB 06opyaoBaHWS FOKOMOTMBA,
0COBEHHO BNUAKLWMNX Ha 6e30NacHOCTb ABMXKEHUS; CMa3Ky TPYLUUXCA ae-
Tanen; NpoBEPKY N PErynMpoBKY OTAENbHbIX y3roB obopyaoBaHus (dop-
CYHOK Au3ensi); OYUCTKY OUIbTPOB M 3NEKTPUYECKMX annapaTtoB; MOWKY
NTIOKOMOTMBA.

Ha TO-4 BbinonHaeTca 06To4Kka KonecHbIX nap 6e3 BbikaTkn U3 nog, no-
KOMOTMBA.

TO-5 genutca Ha 4veTbipe Buaa: Ha TO-5a — BbINONHAETCA NOAroToBKa
NIOKOMOTMBA K NOCTaHOBKe B 3anac wunu pesepB goporn; TO-56 — BbINos-
HAeTCs NoAroToBKa SIOKOMOTMBA K OTMpaBKe B HeOeWCTBYHOLLEM COCTOSA-
Hun; TO-5B — BbINOMHSAETCA MNOArOTOBKA FIOKOMOTMBA K 3KCnsyatauuw,
NpubbIBLLIENO B HEAEWCTBYHOLLEM COCTOSIHUM MOCre MOCTPONKW, peMOHTa
BHE JTOKOMOTMBHOIO Aeno unu nocrne nepegucnokaumm; TO-5r — BbINOSHSA-
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eTCs NoAroToBKa JIOKOMOTUMBA K SKCnnyaTaunm nocrie cogep)xaHusi B 3ana-
ce.

Ha TP-2, kpome paboT, BbINonHAeMbIX Ha TP-1, cHUMaloT ans pesmsnm
N PEMOHTA YacCTb Y3r0OB AM3erNs, MEXaHUYECKOro U aneKkTpuyeckoro obopy-
OOBaHUsA, akKyMyInATOPHYO Gartapeto, nNpouns3BoAAT peBu3nto BGYKCOBbLIX U
MOTOPHO-0OCEBbIX NOALLUNMHNKOB, PEOCTaTHbIE UCTIbITAHUS.

Ha TP-3 n CP, kpome paboT, BbiNnonHAeMblX Ha TP-2, peMOoHTupyloT
BHe TennoBo3a Au3enb, BcromoratenibHoe obopyaoBaHue, anekTpuyeckmne
MaLLUMHbI U SKMNAXKHYI0 YacTb (TENEXKN) C BblIKaTKOW U3-NoAd TennoBo3a.

Ha KP npon3BogaT BOCCTaHOBIIEHME WUSIN 3aMeHY BCEX M3HOLLUEHHbIX
y3I10B NTIOKOMOTKMBA, NOSTHYI0 pa3bopKy Ansens, o6TOYKy KorieH4YaToro Bana,
Hannaeky M 06Touky 6rioka gusensi, pEMOHT paMbl TIOKOMOTMBA, MOJSTHYHO
pa3bopKy 3MNEKTPUYECKUX MaLLNH U 3aMeHY NPOBOAOB.

4.3. OnpenenexHve auddepeHLMpPOoBaHHbIX NEPUOOAOB MEXPEMOHTHON pa-
60Tbl TENNOBO30B

B 1961 r. kTH, goueHToM Kadenpbl «JlokomoTuebl» MUNTa PaxmaTy-
nuHbim M. 6bina npeanoXxeHa MeToamka pacveTa CPOKOB MEXPEMOHT-
HOM paboTbl TEMNOBO30B B 3aBMCMMOCTM OT BbINOMHEHHONW UMK paboThl,
KOTOpPYIO NpennaraeTcs oueHMBaTb MO nokasaTento UCMofb3oBaHUA MOLL-
HOCTW. 3a 3TOT NokasaTenb Obin NPUHAT pacxod TonnmeBa Ha 1 KM npobera

NMoka3aTenb MCNONb30BaHUA MOLLHOCTU AN Noe3fHbIX TensoBo-
30B, KI/KM, onpeaensieTcsa U3 BblpaxeHus

®=Qyce10-* , (1.31)
roe Qyc— cpeaHsis ycrioBHasi Macca coctaea, T OpyTTo,
Qyc=A/(Li+Lz + Lz + Ls + Ls), (1.32)

rae A — BbINOSTHEHHas NepeBo3o4vHasa paboTta TennoBo3amMmn gaHHOW cepumn
3a onpegensembln nepuod, Tkm; ( Ly, Lo, , Ly, Ly, Ls - COOTBETCTBEHHO
npober TennoBO30B BO rnaBe noesaa, B ABOVHOW TAre, B OANHOYHOM Cre-
OOBaHWK, B NOATANKMBAHMM M YCIOBHbIA Npober), KM; € — pacxod An3ernb-
HOro TOnnuBa TEMNS0BO3aMu JaHHOW cepun 3a onpegensemMbi nepnos Ha
namepwutens, kr/10* Tkm 6pyTTO.

NMokasaTenb UCNONb30BaHNUA MOLLHOCTU AJ1IS BHenoe3aHbIX Tenno-
BO30B, Kr/yac, onpegenserca no gopmyne

¢'=E/ts, (1.33)
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roe E — obwnin pacxoqn AM3ensLHOro Tonnvea TeNoBo3amMy AaHHOM cepumn
3a onpegendaemMbl nepuos, Kr; t 5 — obLiee BpemMsi IKCcnsiyataunm TensioBo-
30B [JaHHOW cepumn 3a onpeaensemMbl nepuoa, u.

OnpeneneHue auddepeHUMPOBaHHbLIX NEPMOAOB PEeMOHTa Tensno-
BO30OB BbINONHAETCH MO crieaylolwmm dopmynam:

[1ns noe3gHbIX TENMNOBO30B, KM,
Lp=Go/ Q, (134)
[1ns BHENOE3QHbIX TEMMOBO30B, COOTBETCTBEHHO, MEC., CyT.,

tp = Go'/ 705 @, (1.35)

tp = Go'/ 23,5 ¢, (1.36)
rae Go  Go' — COOTBETCTBEHHO HOpMa pacxoda AM3erbHOro TonnuBea
mexay otaenbHbiMu Bugamm TO M peMoHTa AN noesgHblX U BHenoesn-
HbIX TennoBo30B AaHHoW cepun; 705 n 23,5 COOTBETCTBEHHO MNPOAOITKM-
TeNnbHOCTb PaboTbl BHEMNOE34HbIX TEMNSIOBO30OB 3a MECSL U 3a CYTKN B Ya-
cax.

Takum obpasom, 3Hast HOpMbl pacxoda TonnmBa MeXay OTAENbHbIMU
Bugamm TO 1 peMOHTOB, MUCMNOSb3yS BbilLenpuBeaeHHble oopmynsl (4,5,6)
MOXHO OnpeaenuTb CPOKM MEXPEMOHTHOM paboThbl TennoBo3oB. B cBowo
oyepeb, HOPMbl YCTaHaBNUBAKTCA UCXOAA U3 COOTHOLLEHUS MeXY U3HO-
COM BaXXHEWWKX y3noB W pacxogom Tonnuea. Hanpumep, Go ana TP-3
MOXHO YyCTaHOBUTb, €Crnn onpefenuTb pacxod Tornnuea, npyv KOTOPOM U3-
HOC KOJNJIEKTOPHbIX MSIAaCTUH TAroBbiX anektpogsuratenen (TOL) goctur-
HeT gonyctumoun BenuuuHbl; ang KP — ecnun onpegenutb pacxoq Tonnuea
NnpW KOTOPOM OBaJIbHOCTb LLIEEK KOrleH4YaToro Bana AOCTUrHET J0MnyCTUMOW
BENMUYUHBLI U T.4.

lpumep. Paccuntatb cpok pemoHTa TP-3, ecnu nssectHo Go = 1500 T,
@ = 5 kr/km, Torga Lp = (1500. 10°)/ 5 = 300 ThiC.KM.

B paccmaTtpmBaemon metoguke pou. Paxmatynun M,[. npeanaraet
OLIEHNBATb MHTEHCMBHOCTb paboTbl TENMOBO3HOrO AM3ens C NOMOLLbK KO-
adpdmumeHTa 3arpyskm no cregyowmm dopmynam :

Ansi Noe3aHbIX TEMNSI0OBO30B

U = Viex ¢ / Gq (137)
an4da BHenoe3aHbIX TenjioBo30B

ul = @'/ Gy (1.38)
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roe Viex — TeXHUYeckass CKOPOCTb FPy30BbIX UMW MaCCaXXMPCKUX Noesnos,
obcnyxuBaeMble TEMNNoBo3aMn JaHHOW cepun 3a onpeaensiemblii nepuoa,
kMm/yac; Gy — YacoBoW pacxoj TonnMBa TennoBo3aMy OaHHOW Cepuu Ha
HOMMWHanNbHOW MOLLIHOCTM, Kr/yac.

4.4. OcHoBHada TexHM4Yeckas AJOKyMeHTauund no peMoHTY JIOKOMOTMBOB

OCMOTp 1 PEMOHT FTIOKOMOTMBOB BbIMOMHAKTCA B cooTBETCTBMMU C [pa-
BUNaMn OEnOBCKOro N 3aBOACKOrO0 PEMOHTOB, rde perfiameHTUpoBaH 06b-
eM paboT ansa otaenbHblx Buaos TO n TP, HOpMbl AoNyCKaeMbIX pa3mepoB
N 3a30POB B COMPSHKEHUAX, C KOTOPbIMU pa3peLlaeTca BbIMyCK JTIOKOMOTU-
BOB N3 peMOHTOB. Kpome TOro, B HUX NpUBOAATCA TexHu4yeckne tpeboBa-
HUS N PEXUMbI UCMNbITAHUS HEKOTOPLIX Y3SI0B U JIOKOMOTUBA B LesioMm. B
2004 r BmecTo [Mpasun Boiwnn Pykosoactea no TO n TP TennoBo3oB ce-
pun T310, 2 TO116 n TOM2.

PykoBogsLWMMN JOKYMEHTAMKN Takke ABNAITCA U MHCTPYKLMU MO SKC-
nnyartauyum noKOMOTUBOB; TEXHUYECKOMY OBCNYyXMBaHWUIO, PEMOHTY U UC-
NbITAHUIO TOPMO3HOro 06opyaOBaHUA NOKOMOTUBOB; OCBUAETENbCTBOBA-
HWIO, PEMOHTY U (POPMUPOBAHUIO KOSECHbIX Nap; CBApPO4YHbIM N HannaBou-
HbIM paboTamMm Npu peEMOHTE TEMSIOBO30B, ANIEKTPOBO30B N AN3esb-Noe3noB
n op.

[Mopsiaok paboT Npy peMOHTE NTOKOMOTUBOB yCTaHaBNMBAETCs HOPMaMm
N rpacpmkaMmmn TEXHONOrMYECKOro npolecca B Buae CeTeBblX rpadoukoB n
Tabnuy onpegenutenen pabot. PeMOHT AgeTanen n y3noB OCyLeCTBNsET-
CH MO KapTamM TEXHOSIOrM4yecKkoro npoLecca, BbINOSHAEMbIX COrfacHo Tpe-
ooBaHnam ECTL.

KpoMme HasBaHHOM [OKYMEHTauuwu, rnpyv peMOoOHTe 3arofiHAKTCH: KHuUra
3anucu peMoHTa filokomoTueoB (TY-28), TexHn4eckne nacrnopta Ha OU3erb,
TaroBbin reHepatop (TI), TaroBbl anekTpogsuratens (T3A[L), KonecHyro
napy, KOMnNpeccop, Hacockl, rnaBHble pe3epByapbl. B HUX 3anucbiBalOT oa-
Tbl PEMOHTA, Npobern 4o peMOHTa U CMEHSIEMble AeTanu.

Bonpocbl Ana camonpoBepku

=

YTto Takoe nnaHoBo-npeaynpeanTernibHas cuctema JIOKOMOTUBOB?

KakoBo HasHayeHne TO n peMoHTOB?

3. B yem 3aknovaeTcsa KpynHo-arperaTtHbli METO[ PEMOHTa TENsoBO-

3a?

B 4yem ocobeHHOCTb NepBoro atana passutnd MNMINCP TennoBo3oB?

B kakunx npegenax yctaHaBMBaeTCs MEXPEMOHTHbIN Nepuog Mexay

TO-3 TennoBo30B?

6. B kakux npegenax ycTaHaBNUBAETCS MEXPEMOHTHbIA Nepuoa mexay
TP-3 Tennoso3oB?

7. Kakue smnabl TO n TP BxogaT B cuctemy MNrCP?

N

o s
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8. KakoBo Ha3HauyeHue TO-4 n TO-5?

9. B yem otnnyme Tekywiero pemoHta TP-3 ot TP-27?

10. Yem m3mepseTcs nokasaTesnb UCMONb30BaHMUS MOLLHOCTM TEMNSIOBO-
30B7?

14. Kaknmun gokymeHTamu pernameHTupytotca padotel Ha TO n TP?

15. Kak paccuuTbiBaeTcsl nokasaTtesflb UCMOfb30BaHMUSA MOLLHOCTM Mo-
€3HbIX TENSI0BO30B?

16. Kak paccuntbiBaeTcs KoauLUneHT 3arpyskn amsena?

PekomeHagyemas nutepartypa [1, 11]

Nekuma 5. OCHOBbI TEXHONOI'MK PEMOHTA MEXAHUYECKUX
YACTEN OBOPYAOBAHUA JIOKOMOTUBOB

NnaH nekuuu:

5.1. OCHOBHblE MNOHATUA W onpeneneHusi, NPUHATbIE B PEMOHTHOM
NpaKTUKe.

5.2. TexHonorn4eckunm npoLecc peMoHTa o6bekTa peMoHTa.

5.3. TexHonorus pa3dopkn obbekTa peMoHTa.

5.4. PaspaboTka cxembl pa3bopkm obbekTa peMoHTa.

5.1. OCHOBHblE NOHATUA U onNpeaesieHNd, NPUHATbIE B PEMOHTHOW NpaKTu-
Ke

TexHonorn4eckum npoLeccoM HasblBaeTCA MNpPoLEecC W3MEHEHUS
dopM, pasmMepoB, COCTOSHUS MOBEPXHOCTU, MEXaHUYEeCKUX, (OU3NYEeCKNX
UM UHBbIX CBOMCTB 3aroTOBOK UNW AeTanen, a takke nonyyeHus cbopouy-
HbIN coeanHeHnn. COCTaBHbIM 3f1IEMEHTOM TEXHOSOMMYECKOro npoLecc AB-
naeTcs TeXHosormyeckasa onepauus.

TexHonornyeckon onepaumen HasbIBaeTCA YaCTb TEXHOSOrMYECKOro
npouecca, BbiNosHaeMasa Hag onpeferieHHbIM 00beKkTOM (3aroToBkoW, Ae-
Tanbto, Y35IOM) UM Hag HECKONbKNMU OQHOBPEMEHHO ObpabaTbiBaeMbIMU
ob6bekTaMmn Ha ogHOM pabo4yem mecTe (CTaHKe, MONoTe, KOHBENeEpe) oa-
HUM paboumm, rpynnon paboymx nnbo, B yCrnoBnAX aBTOMaTU4E€CKOro rnpo-
n3BoacTBa, 6e3 yyactnsa paboyero nnm Tonbko Nog ero HabnogeHnem.

Mpn mexaHnyeckon obpaboTke aetanen UCNOoNb3yKTCA crneaylowme
NOHATUA. YCTAHOB — 4YacTb onepauun, BbINosHAEMas npu OAHOM 3akpen-
neHun obpabaTtbiBaeMon getann u ogHon HacTporke obopyaosaHus. lMe-
pexon - 4acTb onepauun, nNpu Kotopon obpabaTbiBaeTcss OAWH UMK He-
CKOSbKO Y4YacTKOB AeTanv OOHUM U TEM K€ WUHCTPYMEHTOM (MNKU rpynnou
WHCTPYMEHTOB) MNPy HEU3MEHHOM WU 3aKOHOMEPHO M3MEHSOLWMMCSH pe-
Xnme paboTbl obopynoBaHus. NpumeHnTeNbHO K cOopKe nepexon xapak-
Tepu3yeTcst HEM3MEHHOCTbLIO COMPSAraeMblX MOBEPXHOCTEN U UCMONb3yeMO-
ro npu 9ToM MHCTpymMeHTa (NpucnocobneHnsd). Mpoxoa — 4YacTb nepexoaa,
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CBsi3aHHasi CO CHATMEM Cnosi MeTanna npu ogHOKPaTHOM ABWKEHUN WH-
CTPYMEHTA Unn rpynnon MHCTPYMEHTOB OTHOCUTENbHO obGpabaTbiBaemon
NOBEPXHOCTW AeTanmu.

O61bekT pemoHTa (OP) — nokomoTus, NMbo ero cbopoyvHas egnHuUa
unu getanb, nogseprawowasca TO unm pemoHTy. C6opoyHas egmHuua
(CE) - nagenue, coctaBHble 4acTW KOTOPOro COEOMHEHbI MeXxay cobomn
cbopoyHbIMM onepaunamm (CBMHYMBAHMEM, CBapKOW, HaNpPeccOBKOW). C
Pa3beEMHbLIMU MOALMMHUKAMM CKOSIBXEHUSI N KayeHUS; Hepas3beMHbIMU
NOALMMAHUKAMWN CKOSTbXEHUS; C UMNUHAPUYECKUMU OeTansaMu, OBUVXKYLLK-
MUCS1 BO3BPATHO-NOCTYNaTENbHO; C PE3UHOBO-METanIMYeckummn getansamm
N carnbHUKOBbIMU YNNOTHEHUAMKU. CoeanHeHNsa pasgenstoTcs Ha pesbbo-
Bble, NMPEeCcCcoBble, KOHYCHblEe HEMOABWXHbIE, KOHYCHbIE MOABWXHbIE, LUSN-
LieBble, LWNOHOYHbIE, NasiHble, CBapHble, 3ybyaTble, 1 T.M.

Hetanb — nagenve, U3roToBreHHOE U3 OOHOr0 MO HaMMEHOBAaHWUIO WU
Mapke matepuana 6e3 npumeHeHns c6opoYHbIX onepauuin.

5.2. TexHonorm4eckuii NpoL,ecc peMoHTa CO0POYHON eaUHULbI

TexHonormyeckun npouecc pemoHta CE MOXHO npeacrtasuTb B BUae crie-
aytowen cxemsl (puc 1.13).

| Pemont CE |
Ouunctka CE
Y
Pasbopka CE
\ 4
Ouuctka getanen
\ 4
| KonTponb (aedektaums) getanen |
v I
Hetanun, Tpebyowme loaHble HerogHble
peMOHTa aetanu getanu
Y
Y4yacTok BOCCTAHOBEHNS
pertanemn
+ 4'—) KomnnekrtoBaHue Cknag yTuns
CknagupoBaHue v
A | C6opka CE |
[oToBbIE 3anacHble \ 4
yacTtum Mpuemka CE

Puc.1.13. Cxema pemoHTa c6opoyHOM eanHNLbI
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5.3. TexHonorusa pasbopkn c6opovHON eanHULbI

[Mpn penosckom pemoHTe CE ocmatpumBatoT 6e3 pasbopkm vnu ¢ pas-
bopkon. [Ina yoobcTBa npoBedeHUs BCEX onepauui NOKOMOTUB YCITOBHO
pa3bunsaetca Ha CE, rpynnbl, coeguHeHunsa n getanun. Jetanam n CE npu-
cBaMBalOTCA CBOM WHOEKCbl WU HOMeEpa, COOTBETCTBYHOLUME YEpTEXY.
Hanpumep: 1) o6o3HaveHune [0100-12-001 pacwumdposbiBaeTca kak 1100 —
anzenb Tuna 0100, 12 — rpynna macnsiHoro Hacoca, 001 — getanb - Kop-
nyc; 2) Ha BKNafblle KOPEHHOro NoALUMMHMKA KoneH4YaToro Bana Amsens
naetcs otmeTka BA8IT — BA - amnsenb, 8-as onopa, ' — ropa (BepxHuK); Ha
nopwHe V — obpasHoro ansenst otmetka YP7n — gusenb YP, 7 — HoMmep
unnuugpa, N — npaebin.

Bce onepaunn npu pasdopkn CE genstca Ha OCHOBHblE U BCROMOra-
TenbHble. OCHOBHble — onepauunn, KoTopble M3MeHAT cocTtosiHne CE.
BcnomoraTtenbHble — onepauum No nepemeLleHnto, yCTaHoBKe U Kpenne-
Huto CE Ha cTeHgax, KaHToBaTENAX U APYrMx NPMCNocobneHunsix.

[Mpn pasbopke CE Heobxoaumo cobntogatoT cneayowme npasuna:

1. OnpegenatoT nepen pasbopkon nonoxeHue getanen B CE nytem mns-
MepEeHUs NpeaenbHbIX pa3MepoB U 3a30pOB. OTO, B CBOK o4Yepenb, No3Bo-
naeT onpeaenntb HEODXOAMMOCTb MX Mocrenyuen 3amMeHbl UM BOC-
CTaHoBreHus. Hanpumep: 3a3op «Ha Macno» B NOALUMMHUKAX KOSIeH4YaToro
Bana, 6okoBow 3a30p Mexay 3y0bsMu LLECTEPEH U T.N.

2. [poBepsAT Ha geTansx Hanudne Krnemm n MeTok.

3. CoxpaHAlT N0 MECTy BCE PerynMpoBOYHbIE U YMNOTHUTENbHbIE MPO-
Knagku U KOHTPOSbHbIE LWTUMTHI.

4. MNocne cHaTua CE oTKpbIBLUMECHA MOMOCTU 3aKpbIBAKOT KpbILKaMnN UNu
npobkamun, 4TObbI UCKITOYMTL NoNagaHne B HUX NOCTOPOHHUX NPeaMETOB.

5. MNMocne pa3bopkn BCce KpenexHble geTtann (6onTbl, ramku), ocobeHHO
Ga3ncHble, yCTaHaBnMBaKT BPYYHYHD BHOBb Ha CBOW MecTa (LWATyHHble
GonTbl, WNWUMNBbKMA KOPEHHbIX MOALWNMHUKOB U T.M.). basncHble getanu - ae-
Tanm KOTopble He Pa3yKOMMNSIEKTOBbLIBAOTCS.

[Mpn pasdbopke HeobXoAMMO MaKCMMarnbHO MeEXaHu3upoBaTb Tpya 3a
CYET NPUMEHEHUS CbEMHUKOB, CTEHA0B, raNKoBEPTOB U T.N.

5.4. PaspaboTka cxembl pa3bopkm o6bekTa peMoHTa

Cxema pas3bopku MO3BONSieT B MPOCTPaHCTBE MOKasaTb MocnenoBa-
TEeNbHOCTb PaboT C BLINOSIHEHMEM MPUEMOB MO M3MEPEHUIO Pa3MEpPOB U
NMPUMEHEHUIO  CMeunanbHOro  MHCTPYMEHTa WU MpUCnocobneHun
(pnc.1.14).

Cxemy pas3bopkm MOXHO NpefCcTaBUTb B BUAE «AepeBa» U3 rnocrnenosa-
TENbHO BbIMOMHEHHbLIX NPUEMOB, HA OCHOBHOM CTBOJ1E KOTOPOro pacrnona-
ratoTcsa CHATble AeTanu, a Ha BeTBAX — nogcbopku, Tpebyowmne ganbHen-
wen pasbopkn. Ha puc 1.14a nsobpaxeH ackn3 obbekTa peMoHTa (peayk-
TOp), a Ha puc 1.146 — cxema ero pasbopku.
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Puc.1.14. Cxema pa3bopkm c6opo4HON eanHNLIbI
Bonpocbl Ana camonpoBepKku

UTo HasbIiBaeTcsa onepaumen?

UTo HasbIiBaeTCcs nepexoaom?

A3 kaknx aTanoB COCTOUT NPOLIECC PEMOHTA?

Kakue npaBuna cneayet cobntogatb npu paséopke CE?
UTto n3 cebs npeacraesndaet cxema pasbopku CE?

akrwNE

PekomeHayemas nutepatypa [1, 12]

Nekumna 6. OMUCTKA OB BEKTA PEMOHTA

[NnaH nekyun:
3.1. MexaHunyeckmne cnocobbl OYNUCTKN.



3.2. PacTtBopbl, NpUMeEHSAeMbIe NMpu OU3NKO-XMMUYECKMX crnocobax
OYUCTKM.

3.3. OuncTKka CTPYMHBLIM COCOBOM.

3.4. OumncTKa norpyxeHnem

3.5. Tepmunyeckasi o4mncTKa.

6.1. MexaHun4eckme cnocobbl OYNCTKMU

Ha gonto ounmcTHbIX paboT npu pemMoHTe npuxoamtca 6onee 5-8% Tpy-
OOEMKOCTWN PEMOHTHbIX paboT NoKoMOTHBA.

BrnnaHue ouncTtHbix paboT Ha Ka4yeCTBO U PECYPC OTPEMOHTUPOBAHHbLIX
OP u petanen Benuko. NpoBegeHHble UccnegoBaHUS MOKa3blBaKOT, YTO
TOMbKO 3a CYET YMy4lIEHNA KadecTBa MOMKM M OYUCTKM MOXHO MOBbLICUTb
pecypc OP Ha 25-30% n Ha 15-20% npou3BoguTenbHOCTb Tpyaa. lNoatomy
Lefb OYUCTKN — MOBbICUTb KYNbTYpy NPOU3BOACTBA, YNYyYlUTb COCTOSIHUE
OP ¥ noBbICUTb NPON3BOANTENBHOCTL PaboT.

[Mpouecc O4YUCTKM OenUTCA Ha HEeCKosbko cTagun: ounctka OP go pas-
Bopkn, ounctka nogcbopok n getanen. OCHOBHbIMU 3arpA3HEHUSIMU ABIIS-
IOTCA: MaCNsHUCTO-rps3eBble, acdanbTO-CMOSIUCTLIE BELLECTBA, HaKMMb U
koppo3nd. Ounctky OP MOXHO BbINOMAHATL MEXaHUYECKUMU, (PUIMKO-
XUMNYECKMMU N TEPMUYECKUMM CrIOcoBamu.

CayBaHuMe NbiNKn cXaTbiM BO3AyXOM. OTOT Cnocob NpUMEHSIOT NnLLb
B TOM Cliy4ae, ecnm o4unLLiaeMble MOBEPXHOCTM MNOKPbITbI CyXOW Mblfbto, T.€.
Korga 3arpsisHeHue nroxo CLensieHoO C NOBEepPXHOCTbo AeTtanu. [laBneHue
CTpyu BO3ayxa OOMmkHO 6biTb B npegenax 0,25-0,35 MIMa. Ouuctky npoms-
BOOAT B cneumanbHbIX NoMeLeHnsax, obopyaoBaHHbIX BeHTunaumen. lMe-
pen noctaHoBkOM fokomoTmBa Ha TO-3 u TP npoussogat obayBKy ero
obopyaoBaHus Kak BHYTPU, Tak U CHapyXMu.

OuncTka MexaHM4eCKUM MHCTPYMEHTOM. OTMM crnocobom yaanstoT
Harap, KOppO3uio, OKUCHbI, CTapyk KpacKy, UCMONb3ys LUETKU, CKpebKu,
lwabepbl, HaXOa4Hyl0 UM CTEKNAHHY Oymary. MexaHusmpoBaTb ITOT
crnocob MOXHO NyTeM npumeHeHust BubpocTteHaa.

OuuncTtka abpasmBamu. [lpn 9TOM crnocobe 3arpsi3HEHHYK MoBEpPX-
HOCTb ObpabaTbiBalOT MArKUMW UM TBepAbIMK abpas3uBamMn, HanpaBneH-
HbIMW CTpPyen BOAbl MM Bo3ayxa. YacTuubl abpasvBoB, yaapsisicb O MO-
BEPXHOCTb AeTanu, paspyLlatoT 3arpsi3HEHHbIA CNON N YHOCAT ¢ cobon Yya-
cTuubl rpasun. K marknm abpasmBam OTHOCATCA: M3MENbYEHHbIE KYKYPY3HbIE
3epHa, KyKypy3Hble nodaTKu, MOPOLUOK OKUCWU antoMUHMUS, KOCTOYKOBas
Kpolwika (opex, abpukoc, nepcuk), crtekrnocdepa. Msarkme abpasmsbl UC-
Nonb3ylT AM9 OYMCTKM AeTanen U3 MSArkux MeTansioB U 3feKTpUYecKomn
nsonaumn. K tBepabiM abpasmBam OTHOCATCS: KBapLEBbIM NECOK, MeTar-
NNYECKNIA NOPOLLOK (YacTuubl oTbeneHHoro YyryHa pasmepom 0,3-0.8 mm,
TBepaocTbio HRC 56-68). Teepable abpasunsbl MCNOMb3YIOT 4S8 yAaneHus
Harapa, KOppo3uun, OKUCIIOB C NOBEPXHOCTEN N3 YEPHbIX U LBETHbLIX MeTar-
noB.
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B ycnosusix geno ansi oOMUCTKM getanen Markumm abpasmsamm (KOCTOY-
KOBOW KPOLLUKOW, cTeknocdepon) npumeHsieTcs yctaHoBka A231 (npogon-
XutenbHoctb oynctkn 1-3 muH, P=0,4-0,5 MIlla, pacxoa kpowkn 0,2-0,3
Kr).

Kpome Bo3gyxa, B Ka4ecTBe HocuTensa abpasmBa MOXET UCNOoSfb30BaTb-
ca Boda. B aTom crnydyae ouncTka HasbiBaeTcs rugpoabpasnsHon. OHa Mo-
XeT BbIMOJHATLCS C pa3genbHOW nogaden necka n Boabl UNu ¢ npeasapu-
TENbHbIM CMELUMBAHNEM 3TUX KOMMOHEHTOB. [Ns CHWXEHUs Koppo3vn B
BOoOYy A0DaBNAT aHTUKOPPO3UNHLIE NPUCAOKUA: HUTPUT HATPUS UAN UHMKU-
ouTopsl. [laBneHne Bo3agyxa OomkHo 6biTb P=0,4-0,5 Mla, BpemMsi 04MCTKM
4-5 MUH.

CotpygHukn BHUWMXKXTA npegnoxunu mncnosib3oBath AaHHbIM MEeTOA
ONns o4vncTkn Typbokomnpeccopa OT Harapa npu paboTarolem ausene.
[ns 3TOro Mcnomnb3yrT YCTAaHOBKY, COCTOSILLYIO U3 MHXEKTopa U OBYX eM-
KOCTEN: ¢ neckom n Bogon (puc. 1.15).

[Necok / w Bo'qa
10 kr 50
—> ] Pl
Boaayx NHxxekTop

Puc. 1.15. Cxema yCTaHOBKM ns1 O4MCTKM Typbokomnpeccopa

[MopAOOK OYMCTKU: UHXEKTOP MOHTUPYIOT B BbIXJSIOMHOW KOSMEKTop Au-
3ens Co CTOPOHbI TypboKoMMpeccopa; 3anyckarT An3enb U ycTaHaBnMBa-
OT 15-y10 NO3ULMIO KOHTPOSIEpa MaLUMHUCTA; BKIIOYAOT BO34YX; MyCKatoT
BOAY C MHTEHCUBHOCTbIO 2 KI/MWH; MyCKaltT MNECOK C MHTEHCUBHOCTbLIO 3
Kr/MWH (Necok gormkeH ObiTb pasmepom 0,5 mm). ObOLuee BpeMst OUMCTKM
coctaBngaeT 5-6 MuH.

[Mpn abpas3nBHOM OYUCTKM HEODOXOAMMO Y4MTbiBaTb, YTO 4Yem BonbLie
Macca 4acTul, MX CKOPOCTb M coaepaHue B CTpye BO3ayXa, TEM UHTEH-
CMBHEN o4ucTKa. Hanpumep, npyn Mcnonb3oBaHUM abpasvBOB N3 KYKYpPY3-
Horo 3epHa P=0,3-0,4 Mlla, guametp conna 16-25 mm. [Npu o4nctkm
cTanbHbIX getanen neckom P=0,2-0,4 Mla , a n3 antommuna — P=0,1-0,15
Mla. Mpun o4umncTkm anekTpuyeckon nsonaumm P=0,6 MlMa, guameTtp conna
6 MM.

HepocTtaTkm abpasmMBHOM OYUCTKU: OYMCTKE NoABEpratTCca Nulb Te no-
BEPXHOCTN, KOTOpPble NonagatT B 30HY AEWUCTBUS CTPyW; NpU HenpaBusb-
HOM BbIBOpE PEXMMOB OYMCTKM MOXKET MPOU3OMNTU NOBPEXOEHME MOBEPX-
HOCTU (HENb3s OYNLLATb KOCTOYKOBOW KPOLLIKOW NOPLUHM ON3Ensl, MOKPbITbIE
nonyaon Unu aHTUMPUKLMOHHBLIM MONIMMEPHBLIM MOKPLITUEM); CHOXHOCTb
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obopyaoBaHus; bonblune 3aTpaTbl TpyAa Ha YCTaHOBKAX C Py4YHbIM ynpas-
neHneM conna; Heo6XxoaNUMoCTb OOMBIBKM AeTarel Nocne Cyxol OYUCTKM.

6.2. PacTtBopbl, npuMMeHsieMble NpU  DUNKO-XUMUYECKUX crocobax
OYMUCTKU

[lo HegaBHero BpeMeHM OCHOBHbIM CPeLCTBOM OYMUCTKM Bblfin BOAHbIE
pacTBOpPbl KAYCTUYECKON U KanbLUMHUPOBAHHOW CoAbl (LLEenoYHbIE), a TakkKe
CONSAHOW, CepHOM U POCHOPHON KMCAOT (KUCNOTHLIE). [lepBble NpUMEHS-
IOTCA ONS yOaneHus MacnsHUCTO-TPA3eBbIX N acdanbTo-CMOSIUCTLIX OT-
noxeHuin. Bropble — onga yaaneHnsa Haknnu, p>xaB4YnHbl M OKUCIIOB.

OuuncTtka getanen KayCcTUYECKOW W KarnbLEeHUPOBaAHHOMW COOOM UMeeT
psg HeA4OCTaTKOB: HEBbLICOKAsi MOKLasi CNOCOBHOCTL, ObICTPOE UCTOLLIEHNE
pacTBOPOB, MIOX0e yaepXaHne OTMbITbIX 3arpsi3HEHNIN, KOTOPblEe NOBTOPHO
ocefalroT Ha OYULLEHHOM MOBEPXHOCTU. PacTBOp KayCTMKa M3-3a BbICOKOM
KOHLEHTpaUnn paspyLllaeT LUBEeTHble MeTansbl, Bbl3blBAaeT OXOr U pasgpa-
XeHue ObixaTenbHbIX NyTen y obcnyxmnBarwero nepcoHana. NMocne npo-
MbIBKM 3TUMM pacTBopamu TpebyeTcs OOMONHUTESNbHLIA pacxod BOAbl Ha
ononackuBaHue geTanen.

B HacTosiLee BpeMs B OTEHYECTBEHHOW U 3apyDeXXHOM NPaKTUKe OYMUCT-
KN getanen Bce wupe NUCnonb3yT TexHnyeckune morwwme cpeacrtaa (TMC)
Ha OCHOBE MOJTy4YEHHbIX N3 HEPTU CUHTETUYECKMX NOBEPXHOCTHO-AKTUBHbIX
BewecTB. VIx npumeHstoT B Buge 0,5-2,0% BOAHbLIX pacTBOPOB, KOTOPbIE He
TOKCUYHbI, HE FOPKOYN, HE arpecCmMBHbI MO OTHOLLUEHUIO K LIBETHbIM MeTar-
FIOM, HEe BbI3bIBAlOT OXOrOB U UMEKT ANUTENbHbLIN CPOK CRyxObl (Tabn.
1.7).

TexHu4yeckne morLwmne cpencrea, NpPosABnAs UHrMbupyowmnm adpaex,
CHWXalT CTauMOHapHble 3Ha4YeHUs CKOpPOCTen Koppo3un ctanu no cpas-
HEHWIO C XecTKoi Bogoi npu Temnepatype 20°C noutn B 20 pas, a npw
Temnepatype 70°C — B 15 pas, 4yyryHa — cooTBeTCTBEHHO, B 10 1 8 pas,
antommHna — B 10 pas. lNpumeHeHne npenapata Temn-100A nossonser
coBMellaTb onepaumm OYUCTKU M naccueBaumm getanen. 3awuTa getanen
OT Koppo3un obecneunBaetcs B TedeHne 30 cytok. TMC adpekTnBHbI AN
yOaneHuss MacnsaHblX, XXMPOBbIX U actarnbTo - CMOSUCTbIX 3arpsi3HEHUMN.
OnbIT X NPUMEHEHNS NnoKasasi, YTO OHW MOBbLILWAKT SHEProemMKoCTb Mpo-
LLeCCOB OYUCTKM, YMEHbLUAKT pacxod MOWLMX CPeacTB, ynpowaT Tex-
HOMOMNK OYNUCTKMN.

Tabnuua 1.7
TexHonorndeckasa MHCTPYKUMs no npumeHeHuto TMC B JTOKOMOTUBHBIX fe-
no (T —690 LUT MIC)

TMC KoHueHTpa- | Temnepa- | dasneHwue, | Npogon- Mpume-
uus, kr/m® | Typa, °C | MMa XWUTENbHOCTb, | YaHue
MWH

CTpynHas o4ymcTka
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Temn-100A Mocne
Temn 2- npo-
100 10 -20 70 -85 0,3-0,5 15- 30 MbIBKU
XC-2M He ono-
MC-6 nackm-
Jlabomuna- BaTb
101
OyuncTKa Norpy>xeHnem
MC-15
JTabomma- | 25-35 80-90 |--—----—---- 15-30 -—--/[----
203 -
O6mbIBKa Ky30Ba
XC-2M
JOTHacC 10 - 20 50 - 60 0,2-0,3 10 - 20
[ns 0YNCTKM ANEKTPUYECKNX MaLUUH
onBa Mocne
MJ1-80 1-2 60-80| 0,2-0,4 10- 30 0bMbiB-
KoHueHTpar KM -
«Tepmoc» 10 - 20 55-60 | 0,2-0,4 10 - 30 CyLUKa

Oparako, npu ucnonb3oBaHun TMC obHapyxnBatoTcst HEKOTOpble HeAo-
ctaTkn. K HUM MOXXHO OTHECTU HeobxoaMMOCTb obecneyeHnss BbICOKOTEM-
nepaTtypHoro pexuma obpaboTku, 4TO BfeyeT 3a cobon 3HaunTenbHOE
TEenno - n aHepronoTpebneHne n BoblgeneHne BpeaHblx ncnapexHuin. Kpome
9TOro, He BCe BogoOMachsAHble 3MYfbCUM MOXHO cbpacbiBaTh B kaHanusa-
LMo 6€3 X OUYUCTKM.

[Ona yoaneHna acdanbTo — CMOSIUCTLIX OTIIOXKEHUA U HarapoB 3adg-
dreKkTMBHEN MCNOMb30BaTb PacTBOPSOLLEE — IMYNbrupylLmMe cpencrsa
(POC): TpuxnopatuneH, TeTpaxnop, atuneH u ap. Nx acdpdekTnBHoCcTb B 5
— 15 pa3 Bbilwe, Yem TMC npu TemnepaType 50 — 60°C, oHu noxapobes-
OMacHbl, HO TOKCUYHBI.

6.3. Ounctka cTpyrMHbiM cnocobom

OTa 0O4YMCTKa OCYLLECTBMSETCA B OOHO-, [OBYX- U MHOFOKaMeEpPHbIX Ma-
LUMHaX TYNUKOBOro u npoxogHoro tuna (MMA-6, MMA12, MMA13), roe 3a-
rPSA3HEHNA yoanstoTCa 3a CHET SHEPrnn CTpyu, HanpaBrisgseMon Ha rnoBepx-
HOCTb nog 6onbwinm aasneHnem. OHu nmetoT go 290 conen anameTpom 2-
8 MM, yepes KoTopble nogaeTtca pacteBop aaesneHnem 0,1-3,5 MlMa. Mawu-
Hbl 06OpyaOBaHbl GakaMy eMKOCTbIo 6 MM nepedBMXHBIMU TenexKamu,
nmerowmnmmn xoa 3,9 M n ckopocTb nepeasmxkeHust 0,78 m/mMuH. [ns mano-
rabapuTHbIX geTanen n ysnos LenecoobpasHo MCMNoSb3oBaTb MalUMHY A-
328 ¢ kpyrnbim ctosiom gnameTtpom 900 Mm.

Ans noBbllWeHna 3PPEKTUBHOCTM M KavyeCTBa OYMCTKM AeTanen oT
Harapa 1 Koppo3unm pekoMeHOyeTcsl HoBasi pecypcocbeperatowasi, 9Kono-
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rMMYEeCKN YncTas TEXHOMOMS C UCNONb30BaHMEM MOEYHbIX arperaTtoB BbICO-
KOro gaBfieHusi u noxapobesonacHblX Moe4HbIX cpeactB. MoeyHble arpe-
ratbl BbICOKOro AaBrneHmns obecnevynsatoT :
- MExXaHM3aumio npouecca OYUCTKN geTanen npyu MUHUMarbHbIX yYaenbHbIX
3aTpar 3Heprn 1 Boabl;
- beccTyneHyaToe perynmpoBaHue gaBneHus;
- BO3MOXHOCTb MNPUMEHEHMSA XONIOQHOW, ropsiyen BOAbI M MapoBOASIHOW
cMmecwm;
- cobnogeHmne aKonornvyeckmx TpeboBaHui;
- NPOCTOTY B OOCNY>XMBaAHNKN U IKCANyaTaumun.

[nsi O4MCTKM NCMONb3YTCSA MOEYHbIE arperaTtbl, BblMycKaemble dup-
Mamun «KnuHHeT», «Kepxep» unn lNogonbckum 3aBogomM «Jlyu», TexHude-
CKMe XapaKTepUCTMKM KOTOPbLIX NpuBeaeHsbl B Tabnuue 1.8.

Tabnuuya 1.8
XapaKTepuCTUKN MOEYHbIX arperaTtoB
NokasaTenu EannHuua Bes3 nogorpeBa | C nogorpeBom
n3MepeHusa | Boabl BOAbl
Paboyee npaBneHune Bap 150 — 250 120 - 180
BOAbl
Pacxopn Boabl n/muH 8-20 8-20
TemnepaTypa BoAbl °C 0-60 60 - 155
HanpsixeHne nutaHus B 3 x 380 3 x 380
MoLHoCTb KBT 3-8 3-6
Macca Kr 50-100 160 - 200

TexHonorn4eckmm Npouecc OYMCTKN geTanen Typbokomnpeccopa COCTOUT
N3 cregyoLwmnx onepauum:

- HaHeceHne 10% motowero pacteopa (NeHbl) HAa NOBEPXHOCTb AeTanun C
NMOMOLLIbIO MOEYHOrO arperarta unm pacnblfiuTens;

- Bblaepxka geTtaneun B TeyeHune 5 - 10 MuH;

- obpaboTka getanu cTpyen BoAbl MO AaBfiEHWEM C MCMOSb30BaHMEM
cneymanbHbIX Hacagok.

KoHueHTpauusa motowero pacteopa BblbupaeTca B 3aBUCUMOCTU OT
CTEMNEHU U XapaKkTepa 3arpsi3HEHUN U MOXET konebatbCa B npegenax oT
3 -5 % 10 20%. WcnonbsosaHue ropsyeit Boabl (40 — 60° C) s3HauntensHo
yBennunBaet apPeKTUBHOCTb OUYUCTKU N MO3BOMSAET CHU3UTb KOHLIEHTpa-
LUuo pacteopa. [na O4YMCTKM MIOTHO CKOKCOBAaBLUEroCs Harapa pekoMeH-
AyeTcs MCnorfb30BaTb BOLOMECKOCTPYMHYHO Hacagky. [na 4vero cnepyet
NPUMEHSTb NMPOCESAHHbIN, CyXON NeCcok pasMmepom He bonee 1 mm.

HepocTtaTkm CTpyMHOM OYMCTKM — Borbllasi 3aTtpaTa 9f1eKTPO3HeEpPrum
OS5 co34aHna OaBreHusl N nepekavykm pacTeBopa, HeJoCcTaTovyHoe MocTyn-
neHne pacTtBopa B TPYAHOOOCTYMNHbIe YacTu, DonbLWOKW pacxon Tenna.
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6.4. OuncTKa Norpy>xeHnem

OTMM cnocobomM ouunLLaT rpOMo3aKkne getann, ¢ BHYTPEHHUMWU NOo-
CTAMM, NOKPbITLIMU HaKUNbLIO UK Koppo3nen. OYNCTKY NPOn3BOLAT B BaH-
Hax C NOOOrpeBOM, UMEKLLMNX ABa OTAENEHUs: Ans BblIBApKN U ONOSIacKu-
BaHMsA. O4UCTKY OT Harapa npou3BogaT pacteopamu Jlabomua-203 mnm
AM-15, nocnegHnn uenecoodbpasHo NPUMEHNATb AN OYUCTKN OUNbTPOB.

OuYKMCTKY OT HaKMNM BbIMOMHAT B pacTBope conaHon kucrnoTbl (8-10%)
¢ pobaeneHnem ypotpornuHa (0,04%) npu Temnepatype 40-50°C B Teue-
Hue 10-20 muH. lMNocne ounctkm getanbs Heo6XoAMMO MPOMbITb BOAOW C
XPOMIMKOM U U3BECTKOBbLIM MOJIOKOM.

OumnCTKY OT KOPPO3UM NPOU3BOAAT B pacTBope cepHom Kncnotbl (20%)
nobaBneHnem akcTpakta umHrmoutopa (5%). Ons o4ncTku TOMMMBHOW an-
napaTtypbl cogepxaHue KucroTtbl cHuwxaT 0o 10%, a cogepkaHue 9Kc-
TpakTa nHrnoutopa yesenunumnsatot 4o 10%. NMepen ouncTkon getanb Heob-
XOOMMO NPOMbITb LLEEMOYHLIM pacTBOpPoM Temnepatypon 15-25°C. Ounct-
Ka pacTBOPOM MpOM3BOOMUTCA MpPU TemnepaType 60-70°C B TeueHne 15-30
MUH. ocne o4ncTKM geTanb NPOMbIBAOT ropsivyen BOON.

OunCTKY NOrpy>KEHNEM MOXHO YCUMNUTL C MOMOLLbIO ynbTpa3ssyka. [1pu
pacnpocTpaHeEHUN yrbTpa3ByKa B XWOKOCTU BO3HMKAET NEPEMEHHOE 3BY-
KOBOe [aBrieHne, amnnuTtyga KoToporo gocturaeTt Heckonbko Mlla. Mo
OENCTBMEM ITOro AaBrfieHUs XUOKOCTb NOMNEPEMEHHO UCMbLITbIBAET CxaTue
n pactsbkeHune. Pactarmearowme ycunums B obnactn paspexeHusi BOSIHbI
NpuBOAAT K 06pas3oBaHMI0 B XXMAKOCTU paspbiBOB, T.€. MenbYanlunx ny-
3blPbKOB, 3arMOSfIHEHHbIX ra3oM M NapoM. ITU Ny3blpbKM Ha3bIBalOT KaBUTa-
LMOHHBIMUW, @ CaMO siBfieHue - YNbTpa3ByKoBOW KaBuTaumen. CneayroLlas
3a paspexeHuem dasa cxaTtusi NpMBOAUT K 3axsionbiBaHUo 6onbluen mnx
yactn. lNpu 9TOM BO3HUKAET ygapHas BOSfHA, pasBuBaiowas bonbluoe
nasneHve. Ecnn Ha ee Nyt BO3HUKAET NpendATcTBUE, TO OHAa CTPEMUTCS
ero paspywmuTtb. [NocKonbKy KaBUTALMOHHbBIX NY3bIPbKOB MHOMO U 3axronbl-
BaHMe MX MPOUCXOOMUT LOECATKU TbICAY pa3 B CeKyHAy, KaBUTauus MOXeT
caenartb 3HaunTenbHble paspylleHnda. KomnnekcHoe MCrnonbL3oBaHue Yrib-
TPa3BYKOBOM OYUCTKU M cOBPEMEHHLIX TMC no3BonseT XopoLwo oyuiaTb
[eTanu nNpy OTHOCUTENBHO HU3KUX TeMnepaTypax (45 — 65° C), npu MHoro-
KpaTHOM WCMOMb30BaHMM BOLHOIO pacTBopa. YnbTpasBykOBas O4YUCTKA
No3BOSIIET OUYUCTUTL AeTann, UMeKLLne MUKPOCKOMNYECKNE NOMNOCTU U Ka-
Hanbl, NPOMbIBaTb KOTOPbIE TPAAULMOHHON TEXHOMNOIMEN NPakTUYECKN He-
BO3MOXHO. K Takmm y3fiam MOXXHO OTHECTU DOPCYHKWU U TOMSMBHbLIE HACO-
Cbl An3ens, cetyatble U Wenesble PUNbTPbI, KONeH4YaTble U pacnpeaenu-
TenbHble Banbl U T 4. OTOT cnocob siBnaeTca cambiM 3PPEKTUBHLIM NPU
nogrotoBke K gedekrockonun. OH yaansieT OKUCHYKO MNNEHKY, Harap, Kop-
PO3UI0, XXNPOBbIE OTNOXEHUSA, METANNIMYECKYIO U HEMETAaNNMUYECKY0 Nbifb.
YnbTpasByk crieqyet NPUMEHATb B TEX cnyyasix, Korga HYy>HO OBHapyXutb
OYeHb Meskue gedekTbl ANNMHOM 2 — 3 MM N MEHee Mpu LUNPUHE pacKpbl-
T™ms go 1 mm.
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B LleHTpe BHegpeHWA HOBOW TEXHUKU U TexXHomnormm «TpaHcnopT»
OCBOEH BbIMYCK yrbTpa3ByKOBOro Moayns tuna «YMp», TexHU4Yeckne xapak-
TEPUCTUKN KOTOPOro npmueegeHbl B Tabs. 1.9. KOHCTPYKTUBHO OH BbINOSHEH
B BuAe ABYyX OrOKOB: reHepaTopoB M uany4vartenen. bnok nanyyarenemn ms-
roToBSieH 13 Hepxasetowen ctann. OH npefcTasnseT cobon oCHOoBaHue, K
KOTOPOMY MpUKpensieHbl Nbe3oanekTpudeckme ynbTpasByKoBble npeobpa-
3oBaTenu.

Tabnuua 1.9

TexHn4eckmne xapakTepuctukm moaynsa «YM»
TexHn4Yeckne xapakTepucTukm [MapameTpbl
BbIxogHas MOLLHOCTb 04HOro uanydartens, Bt 90
Pabo4asa yactoTa, Kl'y 18 - 60
MoLwHocTb oaHoro KaHana, Bt 150
Pabou4as xugkocTb TMC
OxnaxgeHve usnyyarens BO34YyLUHOE
HanpsokeHne nutanusa, B 220
YacTtoTa ToKa, 'Ll 50
YpoBeHb Wyma, dBA 75

OcHoBaHuVe npegHasHayeHo Ans obecrneyeHns akyCTUYEeCKOro KOHTak-
Ta nany4varens ¢ paboyen XXUAKOCTLIO N CAYXUT OHOM UKW OPYron 4acTblo
€MKOCTW. Briok nomMeLLeH B cTanbHON KOPMYC C KPbILWKOW 1 CHabXeH anek-
TPOMEXaHN4eCcKon 6r1I0KMPOBKON.

[MpenmyLLecTBamMu OYUCTKM NOrPYyKEHMEM ABMAKOTCSA XOpoLlee Ka4eCTBO
OYUCTKN BHYTPEHHUX MOSIOCTEN U HEMPOLOIMPKUTESNTbHOE BpeMs O4YUCTKU. K
HeOCTaTKy MOXXHO OTHECTU — BbICTpOoe 3arpsisHeHne pacTBopa.

6.5. Tepmunyeckast ouncrtka

OuuncTKka ocHOBaHa Ha HarpeBe geTtaneun 4o TemnepaTypbl, NPy KOTOPON
3arpsisHeHne nubo cropaet, NMMbo TepsieT MexaHMYecKyo NPOYHOCTbL U OT-
aenseTcs OT NOBEpPXHOCTU feTanu. B peMOHTHOM npakTuke TepMUYecKyto
OYUCTKY MPOBOAAT OTKPbLITLIM OrHEM, NMMBOo B pacnnase conen. B nocnea-
HEM cCrlydae WCNOonb3YKT YCTAaHOBKY, COCTOALLYIO U3 4-X BaHH: B NepBoOm
HaxoguTCAa pacnsiaB COJSIEN U LenoYyen, BO BTOPOW — BoAa A1 NMPOMbIBKN,
B TPEeTben NpPoOBOAUTCA HEUTpanmM3auna pacteopa, B YETBEPTOU - NPOMbIB-
Ka pacTBOPOM COAbl UM BOAOW. ITMM cnocobom LenecoobpasHo oumnwaThb
AeTanu oT Harapa M Koppo3uu: NOPLUHM OT Harapa, BHYTPEeHHNE MOBEPXHO-
CTW Kopnyca Typbokomnpeccopa, KpbilWKn LMNMHAPOB 1 T.N. Hegoctatkamm
cnocoba aBnATCs: BbICTpOe 3arpsi3HEHME pacnnaBa, BO3MOXHA TepMu-
JYeckad gedopmauma gertanu CIIOXHOM KOHCTPYKUUM, MPOLECC OYMUCTKU
CNOXEH 1 Marno Npous3BOaUTESIEH.
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Bonpocbl ana camonpoBepku

B kakux cnyyasix npMMeHsIETCA MexaHn4yeckas oumcTka?

Kakne pasHOBMOHOCTU MMeeT abpasnBHas oumcTKa?

UTO OTHOCUTCA K MArkMm abpasmBam?

UTO oTHOCUTCA K TBEpAbIM abpasnBam?

B yem HegocTaTKkm pacTBOPOB Ha OCHOBE KayCTUYECKOW WU KarnbLeHU-

poBaHHOW coabl?

6. B yem npenmyliectsa npumeHeHus TMC?

Kakune 3arpsisHeHus1 yCcTpaHaTCA cnocobom norpyxeHma?

. Kakne npenmyliectsa gaet npUMeEHeHWe yrbTpasByka npu O4YUCTKe
norpyxeHnem?

9. Kakve mMallnHbl UICNONb3YHTCA NSt CTPYMHON OYNCTKN?

10. Kakune 3arpsisHEHUS1 YCTPAHAKTCA MOEYHbIMU arperatamMmu BbICOKOro

naBneHunsa?

akrwNE

© N

PekomeHagyemas nutepartypa [1, 5, 14]
Nekumsa 7. KOHTPOJIb COCTOAHUA MEXAHUYECKUX YACTEN

[NnaH nekyun:

4.1. PeMOHTHble pa3mepbl.

4.2. Bngbl TpEHUS Mo yCNoBUsIM CMasKu.
4.3. Buabl n3Hoca

4.4. NNHTEHCMBHOCTb HApPOCTaHUSA U3HOCA.
4.5. IyTn cHWXeHWs n3Hoca gertanemn.

7.1. PeMOHTHbIE pa3mepsbl

[locne ouyncTKM geTanu JIOKOMOTMBA NoABeprarTca aedekraunu ¢ ue-
Nb0 CPaBHEHUS UX (PAKTUYECKOro COCTOSAHUSA ¢ TpeboBaHNAMU OENCTBYIO-
LLlen TeXHU4YEeCKOM OOKymeHTauuu. B pesynbraTe KOHTpPONA ycTaHaBruBa-
eTCs NPUroaHOCTb MX K AanbHenwen pabote, BO3MOXHOCTb UX BOCCTAHOB-
neHuns unn 6pakoBkn. CyLLeCcTBYOT TPU pasHOBUOHOCTU pa3MepoB U Apy-
MX TEXHUYECKUX XapaKTEPUCTUK OeTaneun: HopMasibHble, OONYyCTUMblIE Y
npegenbHble. HopmaribHbIMU CYUTAKOTCA pa3Mepbl, COOTBETCTBYHOLLME pa-
B6ounm yepTtexam. [ornycmumbiMu Ha3biBAOTCA pa3Mepbl, NpU KOTOPbIX
getanb MOXeT OblTb BHOBb MCMOSb30BaHa Ha flokoMoTuMBe M OyaeT yao-
BNeTBOpUTENbHO paboTaTb B TEYEHME NPEeACTOSLLEr0 MEXPEMOHTHOIO ne-
puofa. lpedesibHbIMU Ha3bIBAOTCS pa3Mepbl MNPy KOTOPbIX AeTanb bpaky-
eTcsa UM BoccTaHaesnmBaeTcs. Ha ackusax peMoHTHble pasmepbl 0603Ha-
YyarTcsa B Tpex rpadax:
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Bce noepexaeHus getanen MoOXHO pasgenntb Ha TP rpynnbl: N3HOCO-
Bble, MEXaHNYECKOro xapakrepa (TpeLlnHbl, U3fIOMbl) U XUMUKO-TENSTIOBOIO
BO3aencTBng (kopobnenue, onnasnexHue, nporap u gp.).

7.2. Bugpl TpEHUA No ycnoBnAaAM CMa3kn

Kak nokasanu uccrnegoBaHUst OCHOBHbIMU BUOAMW OTKA30B NTOKOMOTMU-
BOB ABJSIAIOTCS NpeXaeBpPeMEHHbIE N3HOCHI, Bbl3bilBaeMble TPEHUEM COMnps-
XEHHbIX NoBepxHocTen. 1o ycnoBnaAM CMaskm TpeHue OennTcs Ha Cyxoe,
rPaHNYHOE N XNOKOCTHOE.

[Mpy cyxomMm TpeHUn cmasKka MOSIHOCTbK OTCYTCTBYET. TpeHue cornpo-
BOXaeTCH MOBbILLEHHbIMW TeMnepaTypamu, BCNeacTBME Yero MOXeT npo-
ncxoamTb NnacTuyeckaa gedopmaumsi NOBEPXHOCTHBIX CMNoeM meTtanna,
obneryarowasa nx UsHoc. MNpu cyxom TpeHun paboTaroT CONPSXKEHUS C He-
NOABWXHLIMW nNocagkamu, My@Tbl cuenneHus, (OPUKLUOHHbLIE racuTenu
konedbanmn u 1.40. KoadduUMEHT TPEHUS NPU CYXOM TPEHUM COCTaBfisieT
0,1-0,8.

paHny4YHOE TpeHMe BO3HMKAET B NPUCYTCTBUM BECbMa TOHKOIrO Macris-
HOro crnog, TonwuHa kotoporo cocrasnsget 0,1 mm. Npu rpaHUyHOM TpeHUn
BeCbMa Ba)XHO yaepXaHue ToOHYaunLen MacrisgHOW MieHKU Ha NoBEepPXHOCTH
TPEHUSA, YTO OOCTUraeTCsd ee BA3KOCTbIO M MaCNAHUCTOCTLIO. [ paHuYHoe
TPEHUE ABNAETCA HEYCTONYMBLIM U JIErKO MOXET NepexoanTb B CyXoe Tpe-
Hue. KoadpdumumeHT TpeHus coctasnset 0,01-0,05.

[Mpn XXNUAKOCTHOM TpeHuu (rmapovHaMM4eCcKoM) NMOBEPXHOCTU OeTa-
newn NOSIHOCTbLIO pasdesieHbl cnoem cmaskm (puc. 1.16.), Bcneacrane 4yero
M3HOC OKa3blBaeTCA HUYTOXHbIM, T.K. KOIUUMEHT TPEHUS COCTaBnsaeT
0,001-0,008.

Mo rmgpoamMHamMmnyeckon Teopum CMasku HamMmeHbllasa TonwumHa crnos h
onpegensaeTcd no gpopmyne

h=d°ny/1836PCS (1.39)

raoe d — guameTtp Bana, M; N — 4yucno obopoToB, 06/MUH; Yy — BSAA3KOCTb
Macna, krc/m?; P — yaenbHas Harpyaka, kre/m?; C — koadduLmMeHT onpeae-
NAKLMA COOTHOLLEHNE MEXAY ANaMeTPOM U ASTMHOW NOALINNHUKA,
C=Wd+1l)/1;, S—3a3op mexay LWEeNKon N NoAWNNHUKOM, M. MUHUManb-
Has TonuwMHa MacnsaHoOro Cros AOfMKHa COOTBETCTBOBATL OTHOLWIEHU S/4.,
BennunHel n, y n P gBnaioTca nepeMeHHbIMU. HeTpyaHO 3amMeTuTb, 4YTO
Hanbonee HebnarononyyHble YyCNoBUA AN XUOKOCTHOMO TPEHUSA CO34atoT-
Csl NPWU YMEHbLUEHUN COOTHOWEHMS N / P, T. €. NpU CHMXEHUN YacTOThbl
BpaLLEHUS U YBENNUYEHUN HarpysKu.
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Puc. 1.16. Cxema co3gaHust XXMOKOCTHOIO TPEHUS

[MpnBeaeHHas oopmyna nmeeT 6onbLuoe npakTuyeckoe 3HavyeHne. OHa
NO3BOSISIET paccyYnTbIBaTb, NPU MNPOYMX PaBHbIX YCOBUSX, 000POThI Bana,
AnamMeTp Bana, BA3KOCTb Macna v JOnyCTUMYH Harpysky Ha Ban, npu Ko-
TOPbIX MOXET BbITb OCYLLECTBIIEHO XUOKOCTHOE TPEHME.

N3HOC conpsKeHWUn, pacCYMTaHHbIX Ha XMOKOCTHOE TpeHue, NPOUCXo-
OWT, rNaBHbIM 06pa3oM, B MOMEHT Mycka MalUWHbI, NPU neperpyskax n npu
NPUMEHEHUN Macna HECOOTBETCTBYHLLEro copTa.

7.3. Bugbl naHoca

Mo knaccudomkaumm npodpeccopa Kocrteukoro B.U. Beaywmmm msHoca-
MU SIBASIIOTCA: CXBaTbiBAHWEM, OKUCIUTENbHbLIA, TENNOBOW, abpasnBHbIN,
OCMNOBUAHBIN U KOPPO3UMHBIN.

M3HOC cxBaTbiBaHMEM BO3HMKAET MPU OTCYTCTBMN CMa3KnN U 3aLLUTHOM
NSIEHKN OKUCNOB, NpWU TpeHUn ¢ MarnbiMmn ckopoctsamu (go 1,0 m/c gna cra-
nn) N yaenbHbIMN OaBreHUsSMK, NpeBbILLaLWMMN Npeaen Teky4yectun me-
Tanna. MI3Hoc conpoBoXaaeTcsl BbICOKMM KO3 MUUMEHTOM TPEHUst U 06-
pa3oBaHNEM MeTanfM4yeckux cBa3en. OTOT BMA U3HOCA CaMbl paspyLuun-
TenbHbIN N3 BCcex BUAOB. OH BO3HUKAET BO BTYySkax v nopwHax ABC, wen-
Kax KOSfleCHbIX nap, MOTOPHO-OCEBbLIX MOALUMMHMKAX U Ha MOBEPXHOCTSX
Apyrux getanemn IOKOMOTUBA.

OKncnuTenbHbLIM N3HOC BbI3bIBAETCA MUKponnactuyeckumn gedop-
MauusiMM B TOHKMX CMOSIX MeTarnna ¢ nocrnegyrowen audpdysmen Kncnopo-
pa. Obpasyowmecs okucnbl xenesa Fe O, Fe, O3, Fes; O4 obnagatoT no-
BbILLEHHOW XPYMKOCTbIO, YTO NPUBOAUT NMpu AanbHenwen paboTte K BblKpa-
LUMBAHNIO MeTanna. ATOT BUA M3HOCA NPOSABMISIETCA Ha LUENKaxX KOJeH4a-
TbIX Barnos, UWINHAPOBbLIX BTYSKax v nanbuax nopwHen [BC.

TennoBon N3HOC BbI3bIBAETCA AEUCTBMEM TEMMOTbI, BO3HUKAIOLLEN B
pesynbTaTte TpeHUs aetanen npm BONbLUMX CKOPOCTSX U yAEeNbHbIX AaBre-
HuK. [lonydyaemoe Tenmno He ycrneBaeT OTBOAUTLCA B rMybOb MeTanna,
HarpeBaeT ero u NpUBOAUT, B OAHUX Cry4vasx, K cBoOeobpas3Hon TepMmuye-
ckon obpaboTke, B APYrnX — K pa3MsirdeHM0 NOBEPXHOCTU U CMATUIO. [aH-
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HbIM BN M3HOCA MPOSIBASAETCS Ha Kynadkax pacnpenenureribHbiX Barios,
Tapesnikax Tonkatenen, Ha paboumx NOBEPXHOCTAX LMNMHAOPOBLIX BTYIIOK
OBC.

AbBpa3uBHbIN M3HOC BO3HWKAET B pesynbTaTe LapanbiBalowero u pe-
XyLLlero gencreuns Teepabix abpasmBHbIX YacTuL, KOTOpPble NonagaroT B 30-
HY TPEHUSA C XXUAOKOCTbIO U BO3AYXOM. TakoMy U3HOCY NoaBepXKeHbl LUNNH-
ApOBbIE BTYIKWU, MOALUNHMKMA KONIEHYATOro Basia, WenKu KOSEeCHbIX nap,
NIyHXepHble napbl U gpyrme coeanHeHus:.

OcnoBuAHbIN N3HOC BO3HMKAET MPU TPEHUN KAYEHNSA B LLAPUKO — U PO-
NUKONOALUMMNHUKAX N B 3ybbsax wecTtepeH. NpuyunHa nsHoca - cocpeaoTo-
YyeHMe OOonbLLUON Harpy3kM Ha OYeHb ManbiX nnowaasax, npueogswas K
npegenbHbiM KOHTAKTHbIM HanpsbkeHUsM. OTU YCrOBMS BbI3blBAlOT nia-
cTndeckme pedopmaumm B TOHKMX CIIOSX MeTanna ¢ nocrnenyrowmm
HacCbILLEHMEM MX KMCNOpOoaoMm, T.e. 0bpa3oBaHMEM OKMUCIIOB METAsfoB.

KoppO3nnHbIN N3HOC OENUTCA Ha ABa BMAA: XUMUYECKUA U ANEKTPO-
XUMUYECKMN. XUMUYECKaa KOpPPOo3nsa NPOUCXOANT Nod BINSIHUEM CYXUX ra-
30B UNKU ON3NEKTPUKOB (CMObI, KEpoCcuHa, Tonnuea). B pesynbtate obpa-
3ylOTCA coeuHeHus meTanna, obnagalume HU3KOM MexaHU4eckom np-
OYHOCTbIO. [JaHHOMY M3HOCY NOABEPXKEHDI: BbIMYCKHbIE KranaHbl razopac-
npegenuTenbHoro MmexaHnama ABC, nopLlHu, KpbIWKN LUINMHOPOBbLIX BTY-
NOK, BbIMyCKHble Konnektopbl ABC v gpyrue coeanHeHuns.

ANeKTpoxmMmyeckas Kopposnsa BO3HUKaAET NpU COeanHEHN MeTanna c
anekTponutamu (pacTBopbl KMUCNOT, conen u wenoden). Obpasyomecs
MUKporasibBaHN4YeCKne COeaMHEHUSs, B KOTOPbIX POSib aHOAA BbINOMHSAKOT
3epHa 4nCcToro mMeTtanna, NPMBOAAT K paspyLLUEHUIO NOBEPXHOCTEN. Takomy
n3Hocy noaBepxeHbl: 6nokn OBC, NOALMMHMKMA CKOMbXEHUsl, cuctema
oxnaxaenua [BC.

7.4. IHTEHCMBHOCTb HapacTaHusa U3Hoca

HecmoTps Ha orpoMHoe pa3Hoobpasne geTtanen, MalmH U YyCIOBUA UX

paboThl, cyLecTByeT o0Last 3akOHOMEPHOCTb n3Hoca (puc. 1.17).

Mpoekuna kpuson AC Ha ocb abcumcc genutcsa Ha Tpu yyacTtka: 1 -
nepvod npupaboTKn TPYLUMXCA NMOBEPXHOCTEN; 2 — nepuog HopmarbHOW
paboTbl; 3 — nepuog paspylweHus. I3 aToro cnegyeT, YTO CPOKOM CIyXObl
COeAVNHEHNs SBNSieTCSl CyMMa NepBbIX ABYX Nepuoaos..

Ocobyto ponb B 3TOM uUrpaeT nepBbi nepuoa unn obkatka ysna. Ecnu
npasuna obkaTkn He cobnogatoTcs, TO NPU NOBbILLIEHHOW Harpy3kn MUKPO-
HEePOBHOCTWN HEe CIMaXuBalTCH, a BbipblBaloTCA. Bo3HMKaeT cxBaTbiBaHMe
TPYLLMXCA NOBEPXHOCTEN, U3HOC MPOrpeccupyeT U Cpoku crnyxobl getanen
pes3Ko CoKpallalTCcs.
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N3HOC, MKM

>
npober, Km

Puc. 1.17. 3akoHOMepPHOCTb n3amMeHeHna nsHoca: OA — N3HOC B Ha4varbHbIN
nepuwog padboTbl MalMHbI 3a CHET UCTUPAHUSA MUKPOHEpPOBHOCTEN; AB - ns-
HOC MpW HOpMarsbHbIX YCIOBUSX paboTbl MawuHbl, T.C — npegenbHbin 13-
HOC B 3KCnslyaTaumm, Npy KOTOPOM BO3HWUKAKOT yAapHble Harpy3ku, Bbl3bl-
BalLMe WHTEHCMBHOE M3HalwMBaHWe. Ecnn B 9TO BpeMda He npekpaTuTb
aKcnnyatauyuio MaluHbl, TO NPON30UAYT NOBPEXOEHNA N U3NOMbI TPYLLINX-
ca petaneu

AHanus Kp1MBoKM NO3BONAET cAenaTb cnefyolmne BbIBObI:

- nepuog obKaTkn BO MHOroM onpenensdeT CPOK CyX0bl MalLWHBI;

- 3KCNnyaTaumio MaLLMHbI HYXXHO NpeKpallaTb CBOEBPEMEHHO, HE A0MyCKas
npegenbHbIX M3HOCOB. HapylleHue 3Toro npasuria npuBoAMT K OTKasam
y3na. [1ns cokpaweHusi CPOKOB NMpupaboTKM M MNOBbLILLEHUS €e KayecTBa
npuMeHsoT npucagkm B macna [OBC. Hanpumep, ucnonb3ys obkaTodHoe
macrno tuna OM[-14, nsHoc cHmxaeTtca B 4 —pe pasa, a ¢ npucagkammu
AJllN — B 5-Tb pas.

7.5. TlyTn cHMXeHus n3Hoca getaneu

[ns CHWXEeHUs N3Hoca TPYLLUMXCS NOBEPXHOCTEN HEOOXOAMMO: He Ao-
nyckate gnutenbHyto paboty [BC Ha MuHMManbHbIX 06opoTax KoneH4a-
TOr0 Barna; CBOEBPEMEHHO M KayeCTBEHHO OyuvLaTb Macsno, TOnnAMBO U
BO34yX OT NPOAYKTOB M3HOCA 1 abpasnBHbIX YacTul, BBOAUTb B Macro aH-
TUOKUCIIUTENN; NPOBOAUTL MOCIe pPeMOHTa KavyeCTBEHHYK obKaTKy yana;
NnoBbIWAaTb TBEPAOCTb TPYLUMXCHA NMOBEPXHOCTEN; BBOAUTbL B Macrno Moawu-
domnkaTopbl TPEHUA.

Hwxe paccMOTpuUM TEXHOMNOIMU MO CHWXXEHUIO N3HOCA TPYLLMXCS YacTen
C MCNOSib30BaHMEM MOANMDUKATOPOB TPEHUS.
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B wecTtngecarbix rogax NpoLwusioro CToneTus COBETCKUMN YYEHBIMWU MNp-
odgreccopamu MapkyHosbiM [.H. n Kparenbckum U.B. Bbino oTKpbITO ABne-
HMe Be3bI3HOCHOCTU, MO3BOSIAKLLEE OpraHn3oBaTb paboTy TpyLmMxca nap
6e3 n3Hoca conpsiraemMblX NMOBEPXHOCTEN 3a CYET CEPBOBUTHOWM MIIEHKM
TonwuHon 1 — 2 MkM. [laHHaga nneHka co3gaeTcd NyTeM nepeHoca B 30HY
KOHTaKTa Megu unu gpyroro Metanna un CywecTBYeT B NpoLecce TPeHus.
Meob npu aTtom obnagaeTt yaAuBUTENbHLIMW CBOMCTBaAMW:. OHa MNOSYXWUI-
KOCTHasi Npy KOMHATHOW TeMnepaTtype N UMeEET 3NIEKTPUYECKUN 3apsid, YTO
yOEPXKMNBAET €€ B 30HE TPEHUS. B NpOMbILLNEHHOCTU 3TO SIBNEHNE NUCMOSb-
3yeTcs nyTem NPUMEHEHUs MeTannonnakMpyowmx cMasok B MallMHaXx w
MeXaHn3max, YTo eLle B BOCbMUOECATbIX rogax npoLusioro CToneTns nos-
BOJSIUNO MOSTY4YNTb OKOHOMUYECKUMA IPEKT OKOMO BOCbMU MUNNMapLoB
pyonen.

LLinpokoro ncrnonb3oBaHUA MeTannonIakMpylowmx cMa3ok He Npounso-
LU0 n3—3a nx dbonbLuon ctommocTn. Cmaska Ha ocHoBe monmbaeHa B 1989
rogy crtouna 22 TbeiC. py6. 3a TOHHY (CTOMMOCTb aBTOMaLUMHbI TUNa «XKury-
nn» cocTtaendana 6 ToiC. pyb), a Ha ocHoBe Mean — 2 TbiC pyb. 3a TOHHY.
OTO MNOCNYXWUITO TOMYKOM K HOBbIM paspaboTkam B obnactu metannonna-
KMpyowmnx cMmasok. K HUM OTHOCATCS MoaudUKaTopbl TPEHUS, T.€. CMa3sKu,
cogepxawme n3meribdeHHbI B MOPOLLOK FOPHOM MOpoAbl, coaepxalieu
KBapuuTbl. Takoro poga cMaskm no cBoen apdPeKTUBHOCTU HE XYyXe, YeM
MEeTannonnakMpyLwme, OHM HE pasXmkarT cMasky, a HaobopoT — cryula-
toT. lNMpouecc paboTbl MalLUMHBI CTAHOBUTCS 3HAYUTENBHO YULLE, MOCKOSbKY
CMa3Kka He BblTeKkaeT n3 Tpymxcsa y3nos. CTOMMOCTb CMa30K Ha OCHOBE
MOANMKATOPOB TPEHUS 3HAYUTENBbHO MEHbLUEe, YeM MeTarTonnnKupyo-
LLIMX N OHU LLUMPOKO MUCMNOSb3YIOTCA B ABUraTensax BHYTPEHHErO CropaHus.

Hay4yHbiMn paboTHMkamu kadenpbl «JIOKOMOTUBLI U JTOKOMOTUBHOE XO-
zancteo» MIYTCa (MUNTa) 6binu npoBeaeHbl UccrnegoBaHns No UCMOSb-
30BaHMO TpuboTexHmnyeckoro coctaBa «®PopcaH» B [JBC maHeBpOBbIX
TENNoBO30B, npunucaHHblX geno Jlnxobopbl MockoBckon X.4. OueHky
BNMSIHUA NpenapaTta Ha 3KOHOMUYHOCTb U HagexHocTb [ABC npoBogunu c
NMOMOLLIbIO U3MEPEHNSA OCHOBHbBIX NapamMeTpoB ero paboTbl 4O 1 nocne 0b6-
paboTku. Nocne TpuboTexHndeckon obpaboTkn Ou3ens NpomsoLsio no-
BbllleHNe cpefHen yaernbHOW JKcrnnyataumoHHOM SKOHOMUYHOCTW Ha
17,5%. OgHOBpPEMEHHO C 3TMM HabniogaeTcs ynyyweHue y3rnoB TPeHus
ansens. Tak, 3a30pbl B NOALIMNHMKAX KONeH4YaTtoro Bana npu rno4vtu non-
HOM 3KCMyaTauMOHHOM 3arpy3km He yBenUYUIIMCb, YTO MO3BOSISIET rOBO-
PUTb O MOSTHOM MpEeKpaLleHNN U3HOCA LLIEEK KOMeH4YaToro Bana nocrne ob-
paboTkn macna ausens. Pecypc y3nos ysenuuuncsa Ha 60%, 4TO CHM3MNO
CTOMMOCTb PEMOHTA Au3ensa B ABa pasa.

Ha Bbenopycckon x.4. Ans nosbllWeHNA U3HOCOCTOMKOCTU LUMPOKO UC-
nonb3yeTcda anunamumpoBaHue getanen. 3nunam — pactBop otopocoaep-
Kallero NoBepxHOCTHO-aKTMBHOro Bellectsa mapkm 6M®K-180 B xnagoHe-
113. OH umeeT nnoTHocTb 1580 kr/m* n Temnepatypy kunenus 47°C. dnu-
naMmmpoBaHMe OCYLLECTBIISIOT OKyHaHMEM B 6ak C pacTBOPOM W BblOepX-
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kon 10-15 muH. lNMocne Yyero getanb cywaT M OLEHMBAKT KadecTBo obpa-
B6oTkn. Kak nokasanu nccrnegoBaHns Haunydwmne pesynbTaTtbl AaeT anuna-
MUPOBaHME OAHOM TPYLLENCHA NMOBEPXHOCTU, obnagarowen HanbonbLuen
TBEPAOCTbIO. Hanpumep: LWenkn KoneH4aToro Bana, BTYNKU LunmHapa u
T.n. [locne anMnaMmmpoBaHMA M3HOCOCTOMKOCTb MoBbIaeTcs B 3-3,5 pasa.
Ecnu anunammpoBaHne MHTEHCUPUUMPOBATL YNbTPa3BYKOM, TO U3HOC Ae-
Tanem MOXHo CHU3NTbL B 7 pas, a KoaddnumeHT TpeHnd B 1,7 pasa.

Bonpocbl ana camonpoBepku

1. Kakne pasHOBUOHOCTU PEMOHTHbIX pas3MepoB WUCMOSIb3YHOTCA MNpU
PEMOHTE NTOKOMOTUBOB?

Kakne pasHOBMOHOCTU TPEHUSA CYLLECTBYIOT NO YCNOBUAM CMa3KnN?
Kaknmu ycnosmnamm obecrneymBaeTca XNUOKOCTHOE TpeHne?

Yem BbI3bIBAETCA U3HOC CXBaTbiBAHWEM?

Ha kakux getansax BO3HMKaeT OCNOBUOHbIN U3HOC?

KakoBa npuinHa BO3HUKHOBEHWNSA ANEKTPOXMMNYECKON KOPPO3NN?
Kakvne getanu noaBepraroTcs XMMUYECKOM KOppo3nun?

B 4em npuyunHa yBenuyeHna n3Hoca B HavarbHbIN nepuod paboThl
MaLLNHbI?

9. MNoyemy MoandurKkaTopbl TPEHNA CHUXKAKOT U3HOC?

NGOk WDN

PekomeHnayemas nutepartypa [1, 5]
Nekuus 8. CMNOCOBbI UBMEPEHUA U3HOCA OETANEN

HenocpeacTeeHHble cnocobbl
KocBeHHble crnocoObl

8.1. HenocpeacTtBeHHbIe crnocobsbl

N3HOoC peTanen onpenenatT HENOCPEACTBEHHbLIM WUIIM KOCBEHHbIM W3-
mepeHnem. [pn HenocpeacTBEHHOM U3MEPEHUM pasMep UNKU OTKIOHEHUe
ero OT AONYCTUMOW BENUYMHBI HAXOAAT MO MOKasaHuaM npubopa KoHTak-
TUpYOLWEro ¢ namepsaemon getanbto. [1py KOCBEHHOM M3MEPEHUN pa3Mep
onpeaensiioT Nno BennymHe, CBA3aHHON C MCKOMOW OnpeaenieHHONn 3aBUCK-
MOCTbIO.

K HenocpeacCTBEHHbIM MEeToA4aM OTHOCUTCS MEeToA MUKpoMeTpaxa, Ko-
TOPbIA OCHOBaH Ha UCMNONb30BaHUN Pa3fNMYHOIO0 M3MEPUTENBHOIO NUHCTPY-
MeHTa:

- YHMBEpCasbHO-U3MEPUTESIbHOMO (LUTaHrEeHUWPKYIb, WTaHreH3ybomep,
LUTAHreHrnybnHomep, MUKpOMETP U T.4.);

- PbIYaXXHO-MEXaHU4YeCcKoro (MHANKaAToOp YacoBOro Tuna, MHAUKaTOPHbIN
HYTPOMEP, PblYaXKHbI MUKPOMETP, NHOMKATOPHadA ckoba 1 T.4.);

- OQHOMEPHOIO UHCTPYMEHTA (LLyN, YrONbHUK, Kanubp u 1.4.).
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BbiObop knacca MHCTPyYMeHTa MPOU3BOASAT C MOMOLLBO HOMorpamm (puc.
1.18), roe No ropu3oHTanu ykasaH onpegensiemMbii pasmep Aetanu, a no
BEPTUKANM — OOMYCKN Ha U3roTOBMNEHME M TOYHOCTb MHCTpyMeHTa. OTCyT-
CTBUE MOCTOSIHHOW 0a3bl M3MEPEHNS, NOrPELLUHOCTM, BO3HUKAOLLNE OT He-
MOCTOSIHCTBA TemMnepaTtypbl Aetanu un npubopa, SABMASIOTCA HeaocTaTkamu
KOHTaKTHOro criocoba.

0.015 MukpomeTp 6e3
015
502 — Knacca TO4YHOCTU
E i)
S 003 \7/
5 0,04 7 LUTaHreHunpKynb —
g 0,05 — 0,02
[ - 0,1 ———
o — ——<_
= 02 D e
0,5 —] LTaHreHUmnpKyIb —
1,0 flTaHreHUMpKynb \ 0,05
2,0 - -0,1
| | |
25 50 100 150
Pasmep, mm

Puc. 1.18. Homorpamma BbiGopa knacca MHCTpyMeHTa ANns BaroB
8.2. KocBeHHble cnocoObl

KocBeHHOe namepeHne n3Hoca getarnen ocyLecTBnseTca cneayroLwmmm
cnocobamu: B3BelwMBaHWEM OeTann, HaHeCeHWeM NYHOK Ha W3HalunBae-
MYIO MOBEPXHOCTW, MPOBeAEeHMEM CMeKTparbHOro aHanu3a macna, UHTe-
rparnbHbIM, MO YPOBHIO LyMa 1 BMOpauun. PaccmMoTpmMm HEKOTOPLIE U3 HUX.

Cnoco6 B3BewMBaHWeM — OCHOBaH Ha B3BELUMBaHMM AeTann 4O U no-
cne M3Hoca, Npu 3TOM MOXET OblTb AOCTUrHYTa BbICOKasi TOYHOCTb U3Me-
peHus. [JaHHbIn cnocob ycnewHo NpUMeEHsIeTCs Npu onpeaeneHun cpea-
HUX BESIMYMH M3HOCA MOPLUHEBBLIX KOrew, MOpLUHEBLIX ManbueB U Opyrux
aetaneun CrioXXHOM KOHurypaumn.

Cnoco6 nyHok (TOCT 7534 74) — ncnonb3dyeTca ona USMEPEHUSA N3HO-
ca getaneun B flabopaTopHbIX YCOBUSAX C LeNnblo COKpaLLEeHUs AnuTenbHo-
CTW ucnbiTaHun. MNopaAooK N3MepeHus:

- Ha MOBEPXHOCTHN, NMoANexatllen N3HOCY, C NMOMOLLLIO anMasHoro pesua
Bblpe3aeTcs nyHka rnyouHon 0,15 mm n gnvHon 3 mm. NpogonbHas ocb
NYHKU OO0SHKHa pacrnonaratbCa neprneHaukynsapHO HanpasreHuo nepemMe-
LLIeHUS TPYLLMNCS MOBEPXHOCTMU;

- N3MEPSIOT OJIUHY JTYHKU;

- AeTanb noABepravT U3HOCY U CHOBA N3MEPSIOT AJIUHY JTYHKN;

- 10 pe3yrnbTaTtaM U3MepeHun onpeaensioT BeNnn4mMHy n3Hoca.
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Ana unuHgprnyecKon NOBEPXHOCTU rIybuUHa NyHKU paccynTbiBaeTCs
h=0,125*(1/r + 1/ R), (1.40)

roe | — gnvHa nyHKn; r — paguyc pesua; «+» - ans BbiNyKrnon NOBEPXHOCTH;
«-« - A5 BOTHYTON NOBEPXHOCTU; R — pagnyc UNMHOPUYECKON NOBEPXHO-
CTW.
[1na nnockown NoOBEPXHOCTU
h=0,125 *(1/ 1) (1.41)

Torga N3HoOC NOBEPXHOCTU MOXHO OrnpenenuTb No cregywmm oopmy-
nam:
Ans unnnegpmnyeckon NoBEPXHOCTU

Ah=h; -h,=0,125 (,>°= ,%) (1/ r = 1/R); (1.42)
[1ns nnockon noBepxHOCTU
Ah =0,125 (12— 1,%) 1/ r (1.43)

TOYHOCTb M3MepPEHU n3Hoca cnocoboM fyHOK oYeHb Bbicokast £ 0,001
MM.

CneKkTpanbHbIA aHanNu3 Macrna — OCHOBaH Ha CXWUraHun nopumm mac-
na Ha KBaHTOMETpe, B pe3dynbraTte 4Yero no BuAay CNekTpa onpegensierca
Ka4eCTBEHHbIN 1 KOSIMYECTBEHHbIN COCTaB NPOAYKTOB U3Hoca. 1o Hannuumio
9N1IEMEHTOB CyasT 00 M3HOCEe TOro UM MHOro yana: rno Fe — BTYNKW LWMNnH-
apoB , Cu — KOMMPEeCCUOHHbIX Korew, Pb — nogwnnHUKOB KONeH4aToro
Bana, Si — 3arpssHeHue punbTPOB OYUCTKM BO3ayxa, Na — npucyTcTeue
BOAbl B Macne u T.4. Kputndeckme HOpMbl NPOAYKTOB U3HOCA YCTaHaBIn-
BalOTCA ONs KaXaoro Aeno, nyteM onpefeneHusi COOTHOLIEHUS Mexay
reoMeTpu4eckumMu pasmepamu ysna u KOHUEeHTpaLumen npogykToB U3HOCa B
macne. CnekTpasnbHbI aHanM3 no3BosiseT, NyTeM CpaBHEHUS NOMYyYEHHON
KOHLUEHTpaunn NpoaykToB M3HOCA B Macre, yCTaHOBUTL rpafaunio CocTos-
HWS y3na K, Kak cneacrene, yCTaHOBUTb HEOBX0AUMbIV NepeveHb 06bEMOB
paboT Ha 6nukanwem TO-3 unn TP-1. Kpome aToro, oH nNo3BonisieT npo-
rHO3MPOBaTb OCTATOYHbLIA pecypc y3na u, TakuMm obpa3om, paccumTbiBaTb
CPOKM MpPOBEAEHUSI TEKYLLMX PEMOHTOB. TEXHOMOrnsa MPUMEHEHUS Chnek-
TpanbHOro aHanmMsa macrna nogpobHo n3noxeHa B nabopaTopHbIX paboTax
no JaHHOMY Kypcy.

UHTerpanbHbin (06 bEeMHBLIM) CNOCOD6 - OCHOBaH Ha CpaBHUTENbHOW
OLEeHKE M3MEHEHUS1 «CNYyXebHbIX CBOMCTB» AeTanu unv TpyLliencs napbl.
Yawie Bcero nog «cnyebHbiM CBOMCTBOM» MOHUMAIOT XapakTtep U3mMeHe-
HUA OasneHust unu pacxod pabodero Tena (Bosgyxa, Tonnvea, macna).
Hanpumep, o6 wn3HOCe wWwaTyHHO-MOPLIHEBOW rpynnbl OU3eNs cygaT no
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YMEHbLLEHUIO KOMMPECCUMM B LUNUHAPE MNPU OMPECcCCOBKE CXaTbiM BO3AY-
XOM; 06 M3HOCEe MMYHXEPHOW Mnapbl — MO YBENUYEHUID YTEeYKU TONMMBa
Mexay Aetanamu; o6 M3Hoce OTBEPCTUMI pacnbinuTens OpPCyHKUM — Mo
pacxody BO3gyxa unuv Tonnvea u T.4.

[edekTbl MexaHM4Yeckoro xapakrepa (TpeluHbl) onpeaenstTcs MeTo-
[aMu HepaspyLuatoLLero KOHTPOIs, KOTopble NoAPOOHO N3MNOXEHbI B Kypce
«MaTepuanoseaeHune».

Bonpocbl ana camonpoBepku

1.

2.

UTo nogpasymeBaeTcs nog HenocpeacTBeHHbIM cnocobom namepe-
HUSA n3Hoca?

UTto nogpasymeBaeTca Nog KOCBEHHbIM CMOCOBOM U3MEPEHNSA N3HO-
ca?

3. B yem 3akntovaeTtcs n3mepeHme n3Hoca € NOMOLLbHO J'IyHOK?
4.
5. B yem ocobeHHOCTb n3MepeHuna NM3HoCa NHTerparbHbIM cnocobom?

Kak onpependeTcda N3HOC Mo CnekTparibHOMY aHalrim3y macna?

PekomeHagyemas nutepatypa [ 1]

Nekumsa 9. TEXHONOIM’MA PEMOHTA MEXAHUYECKNX YACTEW

OBOPYAOBAHUA JIOKOMOTUBOB

[MnaH nekyun:

9.1. TexHonorusi peMOoHTa TUMNOBbIX COOPOYHbLIX €ANHUL, C pa3bopHbIMU
NOALUMMHMKAMU CKOSTbXKEHMUS.

9.2. TexHonorns peMOoHTa TUMNOBbIX COOPOYHBIX €ANHUL, OBMXKYLLNXCA
BO3BpPaTHO-MOCTYyNaTesbHO.

9.3.TexHonorust peMoHTa NoABUXHbBIX KOHYCHbIX COEUHEHNN.

9.4. TexHonorna peMmoHTa nasiHblX COeANHEHNN.

9.5. TexHonormst pemoHTa HENOABMXHbBIX COEAUHEHNN.

9.6. TexHONOrMss peMoHTa LWANLEBBLIX N LUMOHOYHbLIX COeAUHEHUN.

9.7. TexHonorus peMoHTa 3yb4yaTtbix nepenau.

9.1. TexHonorns peMoHTa TUMNOBbIX COOPOYHbLIX €ANHUL, C pa3bopHbIMU
NOALUNMHUKAMM CKOJTbXKEHWSI.

PeMOHT KOoneH4YaTtbIx BanoB. [1py n3noxeHnn gaHHOro u nocrenyto-

LLKMX pasgenos 6yayT ncnonb3oBaHa TEXHOMNOMMSA PEMOHTa An3enen Tuna
149 v MNA1, yanoe tennoso3sos cepun T310, TAMNM70 n1 TOM2 npwu BbINON-
HEeHUn peMoHToB B 06beme TP-3 n KP.

Ouvsenb [149. KoneHyaTtbin Ban U3rotoBneH 13 nermpoBaHHoON ctanu
38XH3MA, wenkn a3oTMpoBaHbl, a ranTenu HakaTaHbl, YTO obecneynBaeT
NOBbILLEHNE N3HOCOCTONKOCTU N YCTanNoCTHOW NPOoYHOCTM Bana. [ns yme-
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HbLUEHNSA BHYTPEHHUX MOMEHTOB OT CUJT MHEPLUUN N Pasrpy3Kn KOPEHHbIX
NOALLUMMHUKOB Ha BCEX LLieKaxX yCTaHOBIEHbI MPOTUBOBECHI. Y OEBATON KO-
PEHHOW LWEeWKn nmetoTcs bypTbl, OrpaHM4MBatoLLMe OCEBOE NepemeLLeHne
Bana.

HeuncnpaBHocTu: PUckn n 3abounHbl. Prcku nosenaoTca BCreacTame
aKcnnyatauum gusens Ha 3arpsi3HeHHOM mMacre. BoissnatoTca npu nomo-
Ly npodomnorpada-npodunomeTpa tuna 201 3asoga «Kanubp». Npu pe-
MoHTe TP-3 paspeluaeTcsa ocTaBnATb Ha LLENKax Kpyrosble pUCKn rnyou-
Hown oo 0,2 mm B konnyectBe Ao 10 wT. [na cHmKeHns naHoca noaLunnHm-
KOB peKkoMeHayeTcs1 Wwerkm nonmposaTb nacton FOWN.

3abounHbI NOABASAOTCSA Ha LWenKax B pe3ynbTate pa3pylleHns getanen
LLUATYHHO-MOPLLUHEBOW rPYnnbl UK HEBPEXHOro obpaLLeHnst C KofleHYaTbiM
BasiOM B rpouecce peMoHTa. BbIaBnATCA BU3yanbHO, C MOMOLLLIO LUTaH-
reHUMpkynsa. PaspellaeTtca MeTb Ha LWenkn 0o 2-x 3abounH, rmybuHon oo
0,2 MM, o6Luei nnowanbko He Gonee 50 Mm?, NnoLaab 0aHON 3a60MHbI He
AOJMKHa npeBbiWwaTh 25 MMZ.

M3HOC WweeK. AHanNM3 n3Hoca Leek NokasbiBaeT, YTO KOPEHHbIE LLIEWKN
n3HawwmBaroTca b6onbLue, Yem LWaTyHHble. VIX N3HOC 06 BbACHAETCA KOHLEH-
TPUpOBaHHbIM AENCTBUEM CUI KPUBOLLMMHO-LLIATYHHOIO MeXaHn3amMma cocef-
HUX LWeeK. YeM MeHbLUEe Yyron Mexay Kpusowmnnamm ¢, Tem 6onblue N3HOC
(puc. 1.19).

Puc. 1.19. Cxema onpegeneHns MakCumMasnbHOro U3Hoca Leek Bana

Takkak ;< ¢g, 70 N7 > U (N7, Ng— N3HOC 7 1 6 Ieek). 30Ha Makcu-
ManbHOro M3HOCa pacnonaraeTcs no dbuccekTpmuce gaHHoro yrna. VIsHoc
LUATYHHbIX LLEEK TaKkke OOHOCTOPOHHUIN, MakCcuMarsbHbIn HabnogaeTcs
Mexay wekamun. MI3HOC BbISIBIISIETCA MUKPOMETPOM, C NOcCneayoLwmnm
onpeaeneHnem oBasibHOCTU U KOHYCHOCTW. o oBaribHOCTbLIO NOHMMa-
eTCH pa3HOCTb AMaMeTPOB, U3MEPEHHbIX B OAHOM MOsiCe U BO B3aUMHO-
nepneH-aukynsapHbIX NIOCKOCTSX. 1o KOHYCHOCTLIO NOHMMAaEeTCs pas-
HOCTb ANAMETPOB, N3MEPEHHbIX B OQHOM NIIOCKOCTW, HO B Pa3HbIX Nosicax
(TexHOnormna samepoB NoApoObHO M3noxeHa B flabopaTopHbIX paboTax no
AaHHOMY Kypcy). OBanbHOCTb LeeK npu peMoHTe TP3 gonyckaeTca He
oonee 0,04 mm.
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N3HOC LLeek MOXET NMPUBECTU K UCKAXKEHUIO OCU, YTO BbI3bIBAET UX Oue-
Hue. BueHune onpeaenseTcsa ¢ NOMOLLLIO MHAMKATOpPA, HOXKA KOTOPOro
yCTaHaBMMBaeTCs Ha MOBEPXHOCTb Luelku. [poBopaynBas Ban Ha 360°,
yepes kaxable 45° nenaloT OTMETKY nokasaHus uHamkaTopa. 3a AeiicTBu-
TenbHY0 BeNMUnHy brueHuns Gepetcs MakcumansHas anrebpanyeckas
Pa3HOCTb MoKasaHui B AvamMeTparnbHO NPOTUBOMOMOXHbLIX TOYKax (puc.
1.20).

a)

nosc

1 I
21

y
10-15 10-15
T TS e

Puc.. 1.20. Cxema namepeHust bueHnst KOPEHHOW LLIENKN

Pa3HocTb BepeTcs ¢ yd4eTOM 3HaKa, T.K. €Cnv CTpernka nHaukatopa He
goluna Ao Hynsl, ee nokasaHne 6epeTcsa co 3HaKOM MUHYC, a ecrnn nepe-
LLf1a — co 3HaKoM nntoc. [Ans npumepa onpeaenum OeNCTBUTENbHYO BENK-
YnHy BueHus wernkn anga 1-ro nosica. Paccuntaem 6ueHue B 4-x NnNocko-
CTSIX U 3a AENCTBUTENBHYIO BENTMYMHY NPUMEM MaKCUManbHYH: 4SS nioc-
kocTu, npoxoasiuei yepes otmetkn 0° n 180° Grenne Byaet pasHo [0 — (-
0.03) = 0.03]; ANa NAOCKOCTM, NPoXoasLen yepes oTmeTkn 45° n 225° 6u-
eHue 6yget paBHo [-0.06 — (+0.03) = - 0.09]; 4nsg nnocKocTn, NpoxoasLuemn
yepes otmeTkn 90° 1 270° 6uenne Gyget pasHo [ -.010 — (+0.08) =
- 0.18]; ans nnockocTw, npoxoasilen yepes otmeTtkn 135° n 315° 6uenne
bynet paBHo [-0,06 — (+0.10) = - 0.16]. Takum obpasom, 4ENCTBUTESNbHAS
BenuynHa dmnerHna 6yaget 0,18 mm. [ina koneH4yatbix Banos gusens [049
npwn peMmoHTe TP-3 6ueHne gonyckaetcsa He 6onee 0,10 mm.

Pucku, 3a60unHbI 1 UCKaXXEHNE reOMETPUN LLEEK KONEeHYaTbIX BanoB Au-
3enen Tuna [149 nepBoro n BTOPOro UCMOTHEHMST YCTPAHSAOTCA 00TOYKOM
noa CrneayroLlyo PEMOHTHYHO rpagaumio (BCero YeTtbipe rpagaunmu, ¢ rpa-
AaunoHHbIM nHTepBanom 0,1 mm). O6TouKa BbINOMHAETCSA NPU KanuTanb-
HOM peMOHTE TennoBo3oB. LLlenkn KkoneH4yaTbix BanoB TPETbLEro UCMNONHe-
HUSA BOCCTaHaBMBAKOT OCTanMBaHWEM, MNa3MeHHbIM UK NasepHbIM
HanbINNIEHNWEM C nocreayrLlen 4oBOAKON 4O HOMUHANBHOIo pasmepa

TpewuHbl Wweek. TpeLwmHbl HOCAT YCTanoCTHbIN XapakTtep. OHM BO3HU-
KaloT U3-3a pasfMyHom BENNUYNHbBI M3HOCA KOPEHHbIX BKNagbllen 1 Lweek
Bana n obpasytoLencs ctyneH4yaTocTn Mexagy onopamu sana. Kpome ato-
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ro, TPELLMNHbI MNOSIBASAIOTCA U3-3a HEYAOBNETBOPUTENBHOIO COCTOSAHUS aH-
TMBMbpaTopa (M3HOC NanbLeB U BTYSIOK) U HEYpaBHOBELLEHHOCTU LLATYH-
HO-NOPLUHEBOW rpynnbl. TpewyHbl BbISIBAAOTCA MarHUTHO-MOPOLUKOBbLIM
meTogoM. [pu nx Hanmyumm KoneH4vaTtbln Ban 6pakyeTcs.

KpaTko oTMeTum gonyckaemble AedeKTbl KOfleH4aToro Bana amsens
NnAa1 npu nponssoactee TP-3: 3ab0uHbI ) S = 120MM> npu 3TOM Nnowiaab
OA4HOM 3ab0UMHbI HE AOMMKHA NpeBbILaTb 70MM?, a rnybuHa He bonee 2 MMm.
3abouHbI YCTpaHATCA MexaHmn4yeckon obpaboTkon, ¢ nocneaytoLen no-
NMPOBKOM KpaeB; NMMHENHbIE HE MeTanIMYyeckne BKYeHUst (BONOCOBUHbI)
He Bonee 7-mu, onMHOW He Bonee 8 MM; OBanibHOCTb M KOHYCHOCTb LLEEK
He 6onee 0,02 mm; 6ueHne He 6onee 0,05 MM; HeENapannenbHOCTb LLEeK
He 6onee 0,03 MM. N3HOC LWeeK ycTpaHATCs 06TOYKOM NOA CreayoLLyro
PEMOHTHYIO rpagaumio (Bcero AOecsaTb rpagjauunu, ¢ rpagaumoHHbIM UHTEp-
Bariom 0,5 mm).

PeMOHT nocTtenen koneH4yartoro Bana. Ausens A49. bnok — cBapHo-
NINTOWN, COCTOUT U3 BEPTMKAIIbHbBIX CTOEK, DOKOBbLIX CTEHOK, NNNT ANst Onop
KpblWeK umnuHapoBs. [ns pasrpyXeHust ropu3oHTasnbHoro paskbema ot 60-

KOBbIX CMELLEHUIN NpeayCMOTPEHbI ABa FOPU3OHTarnbHbIX 60nTa Ha Kaxgon
onope (puc.1.21).
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Puc. 1.21. bnok gnsena [149: 1 — konbLO OMNOPHOro
nosica; 2 - ropusoHTanbHas nnuta; 3 — pedpo; 4 — 6OKOBOW NUCT; 5 —
ropM3oHTanbHbIN 60NT
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HeucnpaBHOCTU: TpeLUHbI. TPELLUNHbI Yallle BCEro BO3HMKAKOT B 30-
HaX MakcMMarsibHbIX HAarpy3oK U KOHLLEeHTPpauumn HanpsbkeHna B byrensax
(ornopax) u Kpblwkax (nogBeckax) KOPeHHbIX NOALWNMHUKOB B pe3yribTaTe
AEeNCTBUS CUIT MHEPLUUKN M ra3oB, HEHOpMaribHOM paboTbl KofieH4yaToro Ba-
na, HapyLUeHNs TEXHONOMMYEeCKoro npoLecca U3roToBfieHUst U pEMOHTA.
TpewuHbl BLIABNAIOTCH B KPbILLKaxX MarHUTHOM AedeKkTockonuen, B byre-
nax — uBeTHoM aedekTockonmen. TpeLLnHbI B KpbILLKax He JONYyCKatoTCcs, B
Oyrensax — paspeluaeTcs YCTPaHATb SNIEKTPOCBAPKON, C COONIAEHNEM

TpeboBaHun MHCTpyKuum LIT-336.

Haknen. Bbi3biBaeTcs ocnabneHnemM KpenneHus KpbILWKK K Orope.
BoiaBnsaeTcs Bu3yanbHo. YcTpaHaeTcs o6paboTkon NHEBMOMALLNHON U
LWNndpoBaribHbIM KPYrom

M3Hoc nocTtenen. N3HoC nocTenen o6bACHSAETCA TeMU XKe Npuyu-
HaMu, 4YTO N N3HOC LLeekK KorieHyaToro sana. B ceot ovepenb, U3HOC No-
cTeneun conpoBoxaaeTtcs obpazoBaHMeM OBarbHOCTU U KOHYCHOCTU. He-
paBHOMEPHbIN N3HOC MOCcTernen NPUBOANUT K UX CTYNEHYaTOCTU (HECOOCHO-
cTn). HecoocHOCTb NpOBepAT dharnbLuBanioMm B criegytoLlen nocrneosa-
TEeNbHOCTH:

- 610K ycTaHaBnMBaT NOCTENAMU BBEPX;

- ycTaHaBnNuBatloT 1 3akpennsatoT 10 -yio NogBecky;

- (panbLlBan NoKpLIBaT TOHKUM CITOEM Kpacku (nasypu), ykrnagsisatoT
B MOCTENN 1N NPOBOpPaYnNBalOT HECKOSBbKO pas;

- wynom TosnwmHon 0,03 MM NpoBepPSAIOT 3a30p Mexay anbLsanom n
nocTensamu;

- (hanbLliBan BbIHUMAKOT N NPOBEPSIIOT OTNEYaATOK KPacKu, KOTOPbIN
OOSMKEeH BbITb paBHOMEPHO pacnpeaeneH Ha ayre 50 MM 1 cocTaBnaTb
He meHee 30%.

N3mepstoT gnameTp noctenen NHOMKaToOpHbIM HYTPOMEPOM B TpeX
NAOCKOCTSX: BEPTUKANbHO 1 nof yrnom 30° oT cTbika € 2-X CTOPOH Kaxaoii
noctenun. OnpegensoT guameTp, oBasribHOCTb U KOHYCHOCTb.

[Mpy OTKNOHEHUN OT COOCHOCTU (CTYNEHYATOCTU), OBaSIbHOCTU U KO-
HycHocTu go 0,1 mm 610k noaBepratoT Wwabposke, a bonee 0,1 mm — 3a-
BOJCKOMY PEMOHTY.

[MpoBepPSOT COCTOSAHWE YMOPHbIX KOMeL, OrpaHNYnBatoLLNX OCEBOM
pasber koneH4artoro Bana. [pu pasbere 6onee 0,55 mm Konbua noanexar
3aMeHe.

OTtmeTuM gonyckaemble aedektol 65oka ausena MAL. Mpn peMoH-
Te ansens B o6beme TP-3 paspellaeTcs:

- 3a€erKa 3noKCMAHbIMKM CMOMNamMu pakoBMH Ha 6rioke obLuen nnowa-
abto He Bonee 300 MM?, KPOME MECT COeaMHEHUS C APYTVMU AeTansMu. ;

- OCTaBMnsATb Ha NOCag04YHOM rHe3fe 6noka onga UWnMHOPOBOW BTYIKU
AedeKTbl HEKOPPO3UNHOIo XapakTepa Npu CoOXpaHeHUn LWNPUHbI NOCaaoY-
HOro nodcka He MeHee 4 MM;
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- NPOTOYKa nocagoyvHoro 6ypta 6noka Ha rnybuHy go 0,5 mm oT pasme-
pa rno YyepTexy npu BolIBeAEHUN BMSTUH, HE YCTPaHSAEMbIX B3aUMHOW Mpu-
TUPKOW;

- OBanbHOCTb OTBEPCTMI BrioKka noa nocagky LMMHOPOBbLIX BTYSOK 60-
nee 0,1 MM ycTpaHsaoT obpaboTkon. NMpn aTOM gMameTpbl NOCa0YHbIX OT-
BEPCTUIN HE OOMMKHbI NPEBbILIATbL B BEPXHEN YacTn 362,15 MM, B HUXKHEN —
358,18 mMm. 3a3op mexay BTYSKOM 1M BNOKOM BOCCTaHaBNMBaIOT B npeje-
nax gonycka HaHeceHuewm anactomepa N'OH-150B nnu anokcngHon cMonsbl
Ha Onok.

PeMOHT noALlLMNHUKOB CKOJIbXEHUS KoneH4yaToro Bana. [usenb
049. lNMoawnnHmk cocTonT M3 ABYX BKNagbiwen. Kaxabin UMeeT cTarnbHYH
OCHOBY, 3annUTYH0 CNIOEM CBUHLIOBUCTON OPOH3bI, HA KOTOPYH HAHECEHO
ranbBaHM4YEeCKOE TPEXKOMIMOHEHTHOE MOKPLITUE, COCTOsILLEE N3: OfloBa
8+13%, meaun 2+3,3% un cBuHLUaA (ocTanbHoe), TonwmnHom 21+30 mkm. Oko-
HYaTenbHO pabo4yto NOBEPXHOCTb O6pabaTbiBalOT rasibBaHUMYECKUM HUKeE-
nem TonwmHonm 1+2 mMkm. BEpxHuin 1 HXXKHMIW BKNaabIlWW HE B3anMo3ame-
HseMble. BepxHuin BKnagplll UMeeT KaHaBKy U OTBEPCTUA Yepes KOTopble
nocTynaeT Macro 13 kaHana B cTorke 65ioka B nogwmnHuK. Hatar skna-
Ablla ykasaH Ha 60KkoBoM NOBEPXHOCTU. HOMMHanbHaga TonwmnHa Bknagbl-
wa 7,4 mm. Npun TP-3 paboyme BKkNaabllLn 3aMEHSAIOTCS BHE 3aBUCUMOCTH
OT UX COCTOSAHUS.

HencnpaBHOCTU: U3HOC hPUKLMOHHOrO cnos. [pninHom nsHoca sB-
nAeTca OTCYTCTBUE MACSISIHOrO KNuHa MexXxay BKnaapbilweM U LenKon Ko-
neH4yaToro Bana. YCToN4mBbIN KNMH obecneynBaeTcst 3a30poOM «Ha Macrio»
(TexHonorna samepoB NoAPOBHO n3noxeHa B nabopatopHbIX paboTax no
OAHHOMY KypCy) U COOTHOLLUEHUEM paguycoB NoALUMIHUKA U wenkn (Rp >
Ru), T.€. yem Bornblle OBanbHOCTb LLUENKN, TEM XYXKE YCITOBUSA ONA CMa3KMW.
Kpome aToro, Ha M3HOC BNUSET HEAOCTATOYHOE NpUNeraHmne LWEnKN K BKNa-
AOblwy 1 pabota Ha Heka4ecTBEHHOM Macrie (0cobeHHO, ecrnn B Macro no-
nana Boga). HepaBHOMepPHbI N3HOC BKNaAbILWEN NO onopamM y MHOroon-
OpPHbIX BaroB BbI3bIBAET CTYNEHYaTOCTb, KOTOPas MOXeT NPUBECTU K U3rn-
Oy Bana u, Kak crneacTBue, K ero TpewwmuHam 1 nsnomam. MIaHoc Bknagbiia
N3MePAT MUKPOMETPOM UM KOCBEHHLIM NMYTEM — MO CNeKTpasibHOMY aH-
Hann3y macra unm no «3a3opy Ha Macnoy». CTyneH4YaTOCTb BKIagbllen
onpeaenstT No pa3HOCTU TONWKWH paboymnx Bknaabiwen. Hepaboune BkN-
afbllLN 3aMEeHSIOT ecnn nNpomnsoLuen N3HOC NPMpPaboTOYHOro NOKPbLITUA Np-
On3BoSbHOM hopmbl (Nnowaan), 6e3 noasneHns 6poH3bl. TonwmMHa BKN-
agblwa gosmkHa 6biTb He meHee 7,32 mM. Paamep no cTbiky B CBOGOAHOM
COCTOSAAHUKM A0SKeH ObITb B Npeaenax 235,2+235,75 mm.

MoTepsa HaTAra. HaTtar ecTb BeNMYMHA BbICTYNAHUSA Topua BKagbiwa
Hag noctenbio (puc. 1.22).
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Bknapgbiw

MNocTenb

Puc. 1.22. Cxema onpenenenust HaTsra

[MoTepsa HaTdra npomucxoauT U3-3a ycaZkm meTtarnna npv ero HeogHo-
KpaTHon pasbopke n cbopke. Hatsar npoBepsoT BU3yarnbHO (MO Hakneny Ha
Topuax BKnagbllwa), B NpUcnocobneHnn ¢ nHgukatopom, B 6rioke ansens c
nomoLbto coonbrn. MNMpu NnpoBepke B NpucnocobreHnn BoICTynaHne Topua
Bknagbiwa amsens 049 npu Harpyske 4900+ 98 krc 4OmMKHO BbITb HE Me-
Hee 0,13 mm. Npn npoBepke B 6noke BkNagbiwn ycTaHaBnMBarT B NOCT-
enb, NO JINHUX pa3bemMa NOCTESN C KaXXJ0W CTOPOHbI BCTaBNAKT (Posibry
TOMNLWNHOW paBHOMW HaTAry Bknagbiwa. lllocne aToro, WraTHbIM NOPSAKOM
3aTarnmBaroT ranku KpenneHus. Bknagsiwn c4ntaroTCca rogHbIMU, eCnu 'y Ko-
peHHbIX BKnagbiwen wyn TonwuHon 0,03 MM 3axoaut Mexay KpbILLKOU U
BKNagblwem Ha rnybunHy He 6onee 15 MM. Y WaTyHHbIX BKNagbIlWen 40-
NOSTHUTENBHO K 3TOMY, NPOBEPHAETCS €Llle U OTCYTCTBME NPOAOSILHOrO ne-
peMeLLeHna BKnagbiwa ocTyKnBaHnemM ero MorioTkom secom 2 kr. OgHo-
BPEMEHHO C NPOBEPKOWN HaTsra c NOMOLLbIO KpacKy NPOBEPSETCSH KayecTBO
npuneraHns ero TbifIbHOW YacTu K noctenu. Nnowanb npuneraHna gormkHa
ObiTb HEe MeHee 70%. NMpn HeobxoaMMOCTN Ka4ecTBO NpuneraHmst BOccTa-
HaBnmBaeTca WwabpeHueM. Npun CHKEHUN HaTsAra BKaapblll 3aMeHSeTCS.

KpaTko oTmMeTnm gonyckaemble aedeKTbl NOALLMMHUKOB KOSTIeHYaToro
Bana ausensa MNA1. Npu npoussoactee TP-3 gonyckaeTcst N3HOC BKNaabl-
wa He 6onee 0,25 MM, BblkpalumBaHne 6abbutoBon 3anveku He 6onee
20%, koppo3auto He Bonee 30%, pUCKkM LWIMPUHON He Bonee 3 MM U CTyneH-
yaTocTb He Bornee 0,04 mm. CTyneH4YaToCTb BKNaablen onpegensaeTcd
Kak pasHOCTb TOMLWMH pabounx BKragblen, namepsemMbiX MUKPOMETPOM B
cpegHen 4YacTtu.

Haknen. Bbi3biBaeTcst ocrnabneHmem KpenneHust KpbiWKn K onope. Bbl-
ABMSETCA BU3yarnbHO. YCTpaHsaeTcs 06paboTKkoM MHEBMOMALLMHON W LWNK-
dpoBaribHbIM KPYrom.

9.2 TexHonorust peMoHTa TUMNOBbIX COOPOYHbLIX €AUHNLL, ABUXKYLLMXCSA BO3-
BpaTHO-NOCTyNnaTenbHO

PeMoHT BTYNKu umnuuapos ausens. [usenns [049.
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LinnuHapoBble BTYNKU NOABECHOrO TuMna, YTO B OTAMYMM BTYNOK OMK-
paroLmxca Ha 650K, No3BONseT NonyYnTb Psg NMPenmyLLecTB: CUmbl Aas-
NeHns rasa He OTPbIBAOT KPbILWKY OT BTYSKW; NOBbLIWAETCS npucnocobns-
€MOCTb MOPLUHA K BTYNKe B npouecce COBMECTHOW paboTbl U aedopma-
LnKn; cOopka BTYIKM NPOU3BOANTCSA BHE OuU3ens, 4To obecneymBaeT ee Bbl-
cokoe KadecTtBo. LinnuHaposasa BTynka nmeet pyballKky U3 ctanu, 4To nos-
BONSIET NPOU3BOAUTL ONPECCOBKY KPLILWKA BMECTe C BTYNKOW BHe 6rioka.
BTynka narotaBnnBaeTcs n3 xpoMmomonmbaeHoBoro 4yryHa, obnagarowlero
BbICOKOWN M3HOCOCTOMKOCTbIO M HEOOXO04MMbIMU aHTUPUKLNOHHBIMU CBOWM-
cTBaMu. Pe3nHOBble YMNNOTHEHUSI HE conpuKacalrTCs C MOBEPXHOCTAMMU
BTYJIKM, YTO He BbI3blBaeT MX MOBbILWEHHOro HarpeBa. K Kpbllke BTysiKa
Kpenutcs wnunbkamn. CTblK MeXay HUMK YNSIOTHEH CTanbHOW NpoKnaj-
KOW, MOKPbITON ranbBaHUYecKum nytem cnoem meaun tonwmHon 0,03+0,04
MM, KOTOpasi Npu 3aTskke Bpe3aeTcs B BbICTYMNbl HA COMpsiraeMbiX NOBepX-
HOCTsIX. B omMsene npvmeHeH rasoBblil CTbIK 3aMKHYTOroO Tuna, YTto MNo3Bo-
NUIO YBENUYNTL CONPOTUBIIEHNE COABUTY B pagnasribHOM HanpasneHum B 3
pasa Nno CpaBHEHWIO CO CTapOn KOHCTpYKUMen. C BHELIHEN CTOPOHbI BTYNKN
NMOKPbITbI TEMMOU30NTMPYIOWUM CIIoeM, a UX OypTbl YNIOTHEHbI CHU3Y Ma-
POHUTOBLIMW MPOKNagKkaMun, a CBEPXY — PE3NHOBLIMU KOSbLIaMU.

HeucnpaBHOCTU: N3HOC 3epKana BTYNKWU. 3epkana BTYNKWN Mo BbIiCOTe
N OKPY)XHOCTM MU3HALLMBAETCA HepaBHOMeEPHO. 1o BbicOTe HambonbLuemy
N3HOCY NoABepXXeHa 30Ha KaMepbl cropaHus. MNpnymHamm aToro ABNAKTCA
nnoxme ycnosusa paboTbl NEPBOro KOMMNPECCMOHHOIO KorbLa, NPy KOTOPbIX
yBENUYNBAETCSA AaBfiEHNE Ha CTEHKY ra3oB, Nonagatolmx MeXay KOnbLOoM
N pydybem noplHs. CornacHo NpoBeAEHHbIM MUCCEeOBaHUSM Ha nepsBoe
KosbLo aencTteyeT 75% AasreHuns rasos, Ha BTopoe — 17% v Ha TpeTbe —
8%. [MpexaeBpeMeHHbIM N3HOC 3epKarna BTYMKA NPOUCXOANT U3-3a Heyado-
BNeTBOpUTENBHON bUnbTpaunm Bo3agyxa, NIoXoro Kayecrsa macra, CMbl-
BaHWA Macna HecropesLMM TOMMMBOM, ObICTPOro HarpyXeHus Herporpe-
TOro Ansens.

HepaBHOMEpPHbLIA U3HOC MO OKPYXXHOCTU NPOUCXOAUT MO NpUYnHe Oen-
CTBMSI HOpMasibHOM CUMbl OT MOPLUHS Ha CTEHKY BTYNKW. B cBA3M C aTum
HanbONbLUMA N3HOC MPOUCXOOMT B MIIOCKOCTU NEepneHAnKYNsIPHON OCU KO-
neH4yaToro Bana. HepaBHOMEPHbLIN U3HOC BTYSKM MO AfIMHE U OKPYXXHOCTU
BbI3bIBAE€T KOHYCHOCTb M OBasnbHOCTb €€ 3epkarna. BbisiBneHne nckaxeHun
reoMeTpu4ecknx pasmMepoB MNPOM3BOAUTCA WHOUKATOPHLIM HYTPOMEPOM
(TexHonorna 3amepoB NoapobHO manoxeHa B nabopartopHbix paboTax no
aaHHomy kypcy). Mpun pemoHTe TP-3 oBanbHOCTE paboyen NOBEPXHOCTU
ponyckaetcsa He 6onee 0,08 mm. I3HOC MOXXHO BOCCTaHOBUTbL XPOMUPOBaA-
HUeM, oCTannBaHWEM UMK HanbIfIEHNEM.

pynnon cneunanuctoB CKB[ «Texnnasma» Obina paspaboTaHa Tex-
HOSIOrMsl NAa3MEeHHOro HanbifeHus (MeTannmMsauun) ¢ OOHOBPEMEHHbLIM
ynpoyHeHnem paboven NoBEepPXHOCTU BTYMNOK. [1nasMeHHyt CTpyto nosny-
YaloT HarpeBoM nnasMoobpasytolero rasa B 3fIEKTPUYECKON ayre, rops-
e B 3aKPbITOM MPOCTPAHCTBE. OTU YCTPOMCTBA Ha3blBalOTCA nnasmart-
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poHaMu UM nnasmeHHbIMK ropenkamu. NnasmaTtpoH (puc.1.23) cocTtouT
N3 oxnaxgaemown Bogoun katoga 1 n aHoga 4 (conna). Katog narotaBnu-
BalOT 0ObIYHO M3 NAaHTUHMPOBAHHOIO Bomnb(Mpama, a aHog — u3 meaun. Ka-
TOA4 U aHOA U30NIMPOBaHbl OAWH OT APYroro NpPokKnagakon U3 N3onauMOHHOIo
mMatepuana. [ns nonyydeHusl NrasMeHHOW CTpPyM Mexady KaToaoM U aHo-
OOM BO36YyXOalT 3NeKTPUYeCKyto Ayry OT UCTOYHMKA MOCTOAHHOrO TOKa
HanpsbkeHnem 80 — 100 B. OnekTpunyeckas gyra HarpeBaeT nogaBaemMblil B
nnasmMaTtpoH ras oo temnepaTtypbl obpasoBaHusa nnasmbl, T.€. OO TaAKOro
COCTOSIHUS, KOra ra3 CTaHOBUTCS 3MeKTponpoBoaHbIM. B noTok rasa BBO-
ONTCca MmaTepuarn, KOTopbI pacnnaBnsaeTcss U BbIHOCUTCS Ha NOBEPXHOCTb
getann. Temnepatypa nnasMeHHOM CTPyM B 3aBUCUMOCTM OT BESINYMHbI
TOKa ayru u pacxoga rasa gocturaet 10000 — 30000° C, a CKOPOCTb UCTe-
yeHus 1000 - 1500 m/c. B kadecTBe rasoB UCMNOMb3yKT aproH 1 asor.
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Puc. 1.23. Cxema nnasmaTpoHa: 1- katoa; 2 — pybaluka onga oxnaxge-
HUA KaTtoaa; 3 — U30oNALMOHHAs npoknaaka; 4 — conmno nrasmaTpoHa
(aHOn); 5 — anekTpudeckas ayra; 6 - Tpybka Ans nogavv NopoLka; 7 -
nrasmeHHas cTpys; 8 — NOPOLLKOBbLIN NUTaTENb

AproHHas nnasma umeet boree BbICOKYHO TemnepaTypy, YeM a3oTHas,
HO nocnegHssi UMeeT Bonee BbICOKOE TEMMNOCOAEPXKAaHNE N MEHbLLYIO CT-
OMMOCTb. MlcxogHbIM MaTepuran nogaeTcs B Nna3MaTpoH B BUAe NopoLLKa,
NPOBOSIOKK, NPYyTKa Unu rmbkoro WwHypa. Hanbonee npuemnemMbim ABnseT-
CH nopoLlok ¢ pasmepamu Yyactuy oT 20 go 150 mkm. [NopoLUKoBbIN NUTa-
Tenb onpeaensieT pacxod nopoLlka u, cnegosaTtenbHO, NPON3BOAUTENb-
HOCTb npoLiecca HanblneHusi. Pacxoa nopoLluka perynupyeTtcs B npegenax
oT 5 go 12 kr/yac. Nonagas B NnasmMeHHyH CTPYHO, MOPOLLOK pacnsiaBnseT-
cs 1 npnobpetaeT ckopocTb 150 — 200 m/c. HanbonbLuen ckopocTn OH J0-
cTuraeT Ha pacctosHun 50 — 80 mm OT cpesa conna nnasmaTtpoHa n 3aBu-
CUT OT pa3Mepa YyacTul, BenudmHbl TOKa ayrm n pacxoga rasa. Npouecc
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nriasMeHHOW MeTannu3aumm MMeeT BbICOKYH NPON3BOAUTESNTIBHOCTb U MO-
XeT ObITb aBTOMaTU3NPOBAH.

B HacToswee BpeMa NPOMbILLSIEHHOCTBIO BbINyCKalOTCA CEPUNHO yCTa-
HoBkM TuUna YIY-3[ n YI1Y-8, B KOMNNEKT KOTOPbIX BXOAAT MNa3MOTPOH,
NMOPOLLKOBLIA NUTaTENb, WKAMg W NynbT ynpaBreHns.

MoarotoBka NOBEPXHOCTU 3aKOYaeTCsa B CneayroLlleM: O4UCTKa NoBe-
PXHOCTW, yaaneHue criod NoBpexageHHoro Metanna To4eHnem nnm rpybomu
LLNMJOBKOW; CO3a0aHME LepPOXoBaTOCTU NyTeM 00paboTkM NOBEPXHOCTH
KBapLEBbIM NECKOM, KOPYHOOM , Kapbnaom KpeMHUSA Unm MmeTaninydeckon
Kpowukon mapku JYKNe1,0 unmn Ne1,5. CxaTbin BO34yX, MCNOMb3yeMbIN AN
006paboTkn JormKeH ObITb OYULLIEH OT Briarn n macna. lNepepbiB mexay 06-
paboTKOM M HaMbINIEHNEM He JOMMKeH npesbiwaTh 2 4. [pyn HaHeceHun no-
KpbITUX TONLWMHON cBblwe 1,0 MM BO3MOXHO UCMOSb30BaTb Hape3aHue
«pBaHoM» pe3bbbl ¢ NnapameTpamu: war — 0,2 - 0,3 mm, rmybuHa — 0,20 —
0,35 mM. lNoBepXHOCTb, HE NoANeXallas HanbleHuo, AoMMKHA ObITb 3a-
LMLeHa cneunanbHbiM 3KpaHOM U3 MEeQHOro nucTa unmn 3awmMTHOW nac-
TOW.

[Mepen HaHeceHMeM MeTarnsia NoOBEPXHOCTb CrieayeT 0be3XMpuTb pac-
TBOpUTENEM. Hanbinsemyo NoBepXHOCTb NOL4OrpeBalOT 40 TemnepaTtypbl
150 — 180° C nnasmeHHo cTpyen 6e3 nogaym nopoLlka ans yaaneHus
agcopbupoBaHHOM Bnary. BkntovatoT nogady nopoLLKa 1 HanbliNaT Noa-
nowv TonwwmHon 0,1 - 0,15 mm n 3atem — ocHoBHOM crnon. B kayecTBe me-
Tanna Mcnosnb3ykT NOPOLLKM 0bfiagaroLmne N3HOCOCTOMKOCTbIO, KOPPO3u-
OHHOW CTOMKOCTbIO M XapornpodHocTbio. K HUmM otHocsaTes NMH85HK015,
MH70KO30, MNP — HBOX13C2P n gpyrue.

[Mocne HanbiNeHNsa NPoM3BOaAT MexaHN4eckyo obpaboTky wnudgosa-
HMemM KapbopyHOOBbLIM UM anMa3sHbIM MHCTPYMEHTOM 3€PHUCTOCTLIO 46 —
60 npn obunbHOM oxnaxgeHun. llocrnegHen onepaunen npyn BOCCTaHOB-
NeHun BTYNOK AOMKHA BbITb XOHUHIOBaHWEe TOHKMMK Bpyckamun ans npu-
AaHNa MUHUMArTbHOW LLIepOoXoBaTOCTU. [N CHUKEHUS N3HOCA NOPLUHEBbLIX
Konevw, LenecoobpasHo NPpUMEHATbL TBEPAYIO CMa3Ky, KOTopast HAHOCUTCA
Ha NOBEPXHOCTb BTYIIKN.

[MpenmywecTBOM nNNasMeHHOro BOCCTAHOBMEHUA SABMAETCA BblCOKas
MacCIi0eMKOCTb HaHECEHHOro Criod BCrenCTBME ero rnopucToCTn, JIoKanb-
HOCTb 06paboTkM, He3HauyuTenbHoe TemnepaTypHble Agedopmaumn geTta-
nn 1 6onbluias NPon3BOANTENBHOCTb.

[MpoBeaeHHbIE UCMbITAHMUS BOCCTAHOBMNEHHbBIX BTYMOK Mokasann ux Bbl-
COKYH M3HOCOCTONKOCTb, MO3BOMAIOLLYI0 NOBLICUTL PEeCYpC A0 1MSH. KM.

3aaup 3epkana BTYNKW. [puynHbl 3agmpa: OTCyTCTBME UM HeOoCTa-
TOK CMa3Ku Ha CTEeHKax MOPLUHSA N BTYIKWU; BbIrOPaHME CMas3Kku MU3-3a HU3KO-
ro ee Ka4yectBa UIn BbICOKOM TeMMepaTypbl CTEHKWU; NPOopbIBa ra3osB 4Yepes
Konbua; nonagaHue TONSMBa Ha CTEHKY BTYSKW; HapyLleHne Temnepartyp-
HOro pexxMma paboTbl Ansens (npu TemnepaType Boga Bbie 95°C), koTo-
poe NpuBoaUT K BbICTPOMY HarpeBy MOPLUHS U Kak CreacTtBue — K YMeHb-
LLUEHMIO 3a30pa Mexay MOopLUHEM U BTYNKOW, NOBbILWEHUIO YAENbHOro aas-
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NEeHns U cxBaTblBaHUIO MeTanna; gedopmMaumnsa CTEHOK BTYSIKU U MOPLLHS,
YTO MNPUBOOUT K YBESIMYEHUIO YAEerbHbIX Harpy3oK 1 K CXBaTblBaHUIO MeTa-
nna. 3agup BbIABNAETCH BU3yaribHO, MNpU NOSBIIEHUU PUCOK LLUMPUHON BO-
nee1,5 mm 1 rnyéuHon 6onee 0,5 mm BTynka bpakyeTcs.

TpewmnHbl. TpewmuHbl HOCAT KOPPO3UWHO - YCTasNiOCTHLIM XapakTep.
Koppo3sus 1 apo3ust obycnasnmeatoTCa UMPKyNaumen oxnaxgatoLwen Bobl.
[ToBEpPXHOCTHOE KOPPO3UNHOE paspyLleHne MeTansa pyballukv npuBoauT K
CHWXXEHUIO ee YCTanoCTHOW NPOYHOCTU. [1oaToMy paumoHanbHO nNpuMeHe-
HMWE COBpPEMEHHbIX 3(PPEKTUBHBIX METOAOB YMNPOYHEHUA pybaluek, Kak,
Hanpumep, obkaTblBaHME POSIMKOM UNKn gpobecTtpynHast obpaboTka B CO-
YyeTaHUM C 3aWMTOM MeTanna OT KOppo3uu chneunanbHbIMU 3alUUTHBIMU
NOKPLITUSAMU. TpeLUnHbl BbISBNAIOTCA ONPeCcCOBKOW BOAOW TemrepaTypown
75+85° C paenenuem 0,3 Mra. Mpy Hannuum TpeLLmH, koppo3un Gonee 6
MM Ha Hapy>XHOW NOBEPXHOCTU BTYrKa 1 pybaluka 6pakyroTcs.

MoTepsa repmeTUYHOCTM pyOdallku. NpuynHaMmn 3TON HEUCNPaABHOCTH
SBNAIOTCA: YBENMUYeHne TemnepaTypbl Bogsl 6onee 95°C; yacTble 3amnycku
N OCTaHOBKM An3ens, T.K. B MOMEHT OCTaHOBKM TemMnepaTtypa vyacTteun BTyI-
KN pasHasl, a Yyepes LWeCTb MUHYT CTaHOBUTCHA OOMHAKOBOW; pe3kui copoc
Harpysku ¢ 15-n NO3nLUMN Ha HYNEBYID, YTO NPUBOAUT K BLICTPOMY YMEHb-
LIEHWIO TeMnepaTypbl CTeHkM (3a 35+40 ¢ oHa nagaet Ha 90°). Mpu mep-
neHHoM Habope n cbpoce No3nUMA CKOPOCTb U3MEHEHUA TemnepaTypbl
nagaet B 3 pasa. [epMeTUYHOCTb NMPOBEPSETCA ONPECCOBKOM BTYNKU BO-
OOW, Mpy ee HapyLleHn NPon3BOLAT NepenpeccoBKy pyballkn ¢ 3aMeHon
PE3NHOBbLIX YNNIOTHEHWI.

KpaTko oTMeTuM ponyckaemble AedeKTbl BTYNKM LUUIMHOPOB AU3ens
NA1 npu npomussoactee pemoHTa TP-3. BTynku nognexart 3ameHe ecnu
UMEIOT crieayrouime HeMcnpaBHOCTU: U3HOC paboden noBepxHoOCTU Bonee
gonyctumoro pasmepa (gnametp 6onee 318,10 mm, oBanbHOCTL 6ornee
0,20 mm), Koppo3unto cteHok bonee 50%, rnybokne pucku u nognnaesneHne
MeTanna Ha paboyen NOBEPXHOCTU (AOMYCKATCA PUCKN U MENKUe 3aaunpsbl
rny6uHon He 6onee 0,5 MM 1 obLen nnowaaso He 6onee 50 mm?). Hapa-
BOTOK BEPXHEN YaCTU BTYNKM OT paboTbl NopLiHEBOro konbua 6onee 0,15
MM crnefyeT 3a4McTuTb 4O nnaBHoro nepexoga. OcmatpuBaeTcs 6ypT BTY-
KN N Ka4yeCTBO ero npuneraHus K 6mnoky gmsensi. NpuTUpOYHbLIN NOSICOK
OOSMKEH BbITb HEMPEPbLIBHLIM N LUMPUHON HEe MeHee 2 MM. [pn Heobxoau-
MOCTM BypT NpuwabpuBaeTca No rHesny 6roka.

PeMOHT WaTyHHO-NopLluHeBOU rpynnbl ansens. Ausens [149.

[MoplweHb An3enst COCTOUT K3 CTarbHOWM TOMOBKM W antOMUHUEBOIO
TPOHKA, CKPENSEHHbIX YeTblpbMs LwWwnuibkaMmn. CocTaBHasi KOHCTPYKLMS
NOPLUHA NO3BOSIAET NPUMEHATL AN FOSIOBKU NOPLUHS XXapOonpoYvHyHo CTanb,
a Onsa TPOHKa — aHTUMPPUKLMOHHBLIM artOMUHUEBLIW CriflaB U 3TUM CaMbiM
CHU3NTb Maccy NOpLUHSA. ['ofoBKa NOPLUHSA oxnaxgaeTca Macriom. N3 Bepx-
Heun rofloBKKU WaTyHa Macro noctynaeT B MAOTHO NMPWXaTbiA K HEN MPYXK-
HOW CcTakaH 1 ganee no OTBEPCTUSIM - B MOSOCTb OXNaxgeHus. 13 nonoctu
oXnaxgeHna Macno CTekaeT B KapTep amsend. Ha HOMMHaNbHOW MOLLHO-
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CTW TemnepaTtypa rofioBkM Hag BEPXHUM KOMMNPECCUOHHbLIM KOJTbLIOM He np-
esbilaeT 170° C. YMepeHHas TemnepaTypa obecneuvBaeT XOpoLUYo W3-
HOCOCTOMKOCTb py4YbeB KOMMPECCUOHHbIX Koney,. CHMXeHne gaBneHnsa ma-
cna Hmxe HomuHarnbHoro (0,4 MlMa) npuBoanUT K YBENMYEHNIO YPOBHA TEM-
nepaTypHbIX HanpsXXeHUN BO BCEX TOYKaX rofloBkM nopliHa. B 30He nep-
BOro KOMMPECCUMOHHOIO KosibLa npu yMeHblueHun gasrieHna macna ¢ 0,4
no 0,2 MlMa TemnepaTtypHble HanpsXXeHusa Bo3pacTtatT B 1,65 pasa, a Ha
NOBEPXHOCTAX, oxnaxgaeMblx macrnom B 1,5 pasa. Pabo4asa noBepxHOCTb
TPOHKa NOKpbITa cnoem gucynbduga monmbaeHa (aHTUPPUKLMOHHOE Npu-
paboToyHoe nokpbiTne Tnna BAI-2 vnn ACIT). Haunydwmmn xapakrepu-
cTukammn obnagaet nokpbiTue ACIT (aHTUDPUKLMOHHOE CMa3biBatoLLee Mno-
KpbiTe). OHO BblgepXXuBaeT TeMnepaTypHbIM AnanasoH B npegenax ot -
100 go +350° C, ¢ ynenbHon Harpyskoi 4o 2,5 MIMa, npu koadduumneHTe
TpeHuns 0,03+0,04. TonwwmHa nokpblTus coctasnseT 10+23 MKM U HAHOCUT-
CHA Ha NOBEPXHOCTb pacnbinuBaHuem. o cpaBHeHunto ¢ BAI-2 ACI1 obna-
AaeT B 3-M pasa MeHbLUMM KO3(PdUUNEHTOM TpeHnsa n 6onbluen U3HOCOo-
CTOMKOCTbIO.

HeuncnpaBHOCTU: TpewmHbl. TpelHbl B AHULLE MOTryT BO3HMKATb B
CBSI3N C ra3oBOM KOppPO3nen, Kotopasa obpasyeTcs B pesyfnbTate Bblaene-
HUS KMCNOT M3 rasoB NMpu TemnepaType OHMLLA HWXKEe TOYKM pPOChl. Touka
pOCbl NPOAYKTOB CropaHus BONU3N BHYTPEHHEN MEPTBON TOYKM MOPLUHS
paBHa 170° C. Mpu coaepxxaHum cepbl B Tonnuee 6onee 0,3% MoXeT npo-
NCXOOUTb BblAEeSIeHNe KUCMOT M nornagaHve MxX Ha MOBEPXHOCTb OHMLLA.
[dpyraa npuynHa BO3HUKHOBEHUSA TPELLUUH — TemnepaTypHble gedopmaumm
NOPLUHS, Bbl3BaHHblE HEAOCTATOYHbLIM OXMaXXAEHUEM rOfTOBKU MOPLLHSA.

B cBoo o4yepenb, HeoOCTaTOYHOE OXSTaXOeHWe SBNAeTCH CreacTBueM oT-
NOXEeHUs1 Harapa B KaHanax gHuwa (puc.1.24) v akcnnyaTaumm gusens
npu gaeneHnn macna B cucteme meHoLue 0,15 Mla.

TemnepaTtypHble JedopmMaLmn Takke BbI3blBaOTCA CropaHNWeM Tonnuea
Ha OHULLE NOPLUHSA M3-3a MIOoXOro pacnbifia Tonnuea OPCYHKoW. TpeLu-
Hbl BbISBMAAOTCA BU3yalibHO, LUBETHOW WIU YyNbTPa3BYKOBOW Oed)eKTOCKO-
nuen. MNMpn Hann4MM TPELLMH, pasrapHon ceTkn nboro pasmepa u pacno-
NoXeHus nopLueHb bpakyeTcs.

U3Hoc HanpaBnsawowen Yyactu (TpoHka). V3Hoc n 3aampbl nossBngaeT-
Csl B pe3ynbTaTe HapyLIEHNa pexXMMoB 0BKaTKW, HapyLLeHna Temneparyp-
HOro pexuma n gedekta konew. BeisBnsawTca BusyanbHo. V3HOC aHTuU-
PUKLMOHHOIO NOKpbITUA Npun pemoHTe TP-3 gonyckaetcs He 6onee 50%.
Mpn 6onbliemM pasmepe NOKpbITUE CrieayeT BOCCTaHOBUTD.
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Puc. 1.24. OTnoxeHune Harapa B rorioBke NopLuHs

U3HocC pyubeB. [TpnynHa nsHoca — B3aumMoLencTeme NopLUHS C KOSb-
LaMu, a TakkKe npuropaHme n 3akOKCOBaHHOCTb Korney,. V3HOC pydbeB npu-
BOOWUT K YBENNYEHUNIO pacxoda Macrna «Ha yrap». V3Hoc BbisiBNSieTCSA No
3a30py Mexay py4beM U HOBbIM KOSbLIOM, BbISBISEMbIM NPY MOMOLLN LLLY-
na. [1na KoMnNpeccuoHHOro KosbLa C OAHOCTOPOHHEN Tpaneunemn 3a3op He
AomkeH npesbliwatb 0,2 mm, ans octaneHbix — 0,4 mm. Ecnu 3a3op npe-
BblLLAeT AOMNYCKM NopLueHb BpakyeTcs.

HDedekTbl Koney,. Konbua ocmatpuBatoT u gedektupytot. OHm nogne-
XaT 3aMeHe Npu HanMyuKn: CKONoB, 3aNpoB Ha paboyer NOBEPXHOCTU, CIl-
e[l0B NpopbiBa ra3oB 13-3a HenpureraHusa Konew K aepkarny BTYNku, 3aso-
pa B 3aMke 6osiee HopMbI, ckona xpoma. TorwmHa Xxpoma y KOMNpeCcCuUoH-
HbIX Konew AormkHa 6biTb He meHee 0,07 mm. 3a3op B 3amMke B CBOOOOHOM
COCTOSAHUM U3MEPHETCS MO XopAe LWTaHreHuMpKynem. 3a3op B 3aMKke B pa-
BGoyeM COCTOAHUN N3MepseTCs B KanmbpoBaHHOW BTYNKE ANaMETPOM
J260+0,01 mm. 3azopbl npyn pemoHTe TP-3 gomkHbl O6bITh HE Bonee: B
KOMMpeccuoHHOM Konbue — 0,9+1,2 MM, B KOMNPECCUMOHHOM «MUHYTHOM»
0,8 +1,1 MM, B MacnocbemMHblx — 0,9 +1.2 mm. Ecnu 3a3opbl NpeBbILLAOT
AOoNyCcTUMbIE, KOMbLO BpakyeTcs.

KpaTko otmeTum gonyckaemble aedektol nopwHen ausensa MNO1 npu
peMmoHTe TP-3. OnpegensanTcsa nyTeM N3MEPEHUS 3a30pbl: MeXay nopLu-
HEM U LNNIMHOPOBOW BTYIKOW, MOPLUHEBLIM NManbLeM 1 BTYJIKOW BEPXHEN
rofIoBKU LWaTyHa 1 oTBepCTMs B 606bIlLke nopluHsa. Ecnv 3a3opbl 6onee
OONYCTUMbIX, OeTann 3aMeHSTCA U peMOHTUpYroTCA. PaspaboTaHHble
pyYby MOPLUHA NPOTaYMBaOTCA NOL PEMOHTHbLIW pa3mep Kosew. [lonycka-
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eTCsa yCTaHaBnNMBaTb Ha AM3€enb NOPLUHW, UMEKOLLME PUCKN HA HanpaBns-
towen Yactm rnybuHom o 1 mm, obwen nnowaabto He 6onee 50 MMZ,

PeMOHT NnpeLun3noHHbIX Nap TOMNIMBHOM annapatypbl AU3erns.
HeucnpaBHocTU: n3HOC. Hanbonbluemy M3HOCY B MNITYHXEPHOW nape
noaBepraeTcs 30/I0THUKOBAdA YacTb B 30HE MarblX U CpeaHux nogad Ton-
NMBa M BHYTPEHHASA NOBEPXHOCTb MI1b3bl BO3M€e OTCEYHOro Konbua. Npu-
YMHa U3HOCa — yXyaLleHne YCrnoBuMn CMasku, BbiI3BaHHOE BbICOKUMU TEM-
nepaTtypamu 1 NOBbILLEHHLIMWX 3a30pamMu, a Takke nonagaHnem abpasue-
HbIX YacTuul. MI3HOC onpeaenseTcs nsMmepeHnem guametpa niyHxepa u
rMMnNb3bl HA CTOMKE C ONTUKO-MEXaHNYECKOW rOSTOBKOW UMM KOCBEHHLIM MNYy-
TeM MO NAOTHOCTU NNYHXEPHOWN napbl. B ycnosuax geno npumeHseTcs
BTOpOu MeTof. [lageHne NOTHOCTU CyLeCTBEHHO yXyAllaeT napamMmeTpsbl
npoLecca BNpbICKMBaHUS TONNMBA, YTO, B CBOK OYepeb, Bbl3blBaeT yBe-
nnyeHne pacxoga Tonnumea, NoBbILLEHNE TeMNepaTypbl OTPabOTaHHbLIX ra-
30B U MOHMXeHMe MoLHOCTN ansens. [og NNOTHOCTLIO MOHMMAaEeTCH Bpe-
Ms1, B TEYEHNE KOTOPOro onpeaeneHHoe KonNnM4ecTBo ToNnnea nog onpe-
OENEHHbIM JaBrieHMEM NMPOCOYMTCS NOo 3a30py Mexay getansamu. Nnot-
HOCTb KOHTponupyeTtcs Ha cteHae Tuna A-53. Ina pemoHTa TP-3 nnot-
HOCTb NNyHXXepHoW napbl amM3ens [149 He gomkHa 6bITb MeHee 5 C.

N3HOC mrnbl 1 kopnyca pacnbinntens popcyHKM Takke onpenenseTcs
no NNoTHoCcTU Ha cTteHae A-106 nyTem onpeaeneHna BpeMeHu nageHnsd
aaeneHus ¢ 25 oo 20 Mla, koTopoe anga pemoHTa TP-3 OmKHO ObITb HE
MeHee 5 c. [1TNOTHOCTb NPELN3NOHHLIX Nap MOXHO BOCCTAHOBUTbL HECKOJ1b-
Knmm cnocobamu: nepekoMniekToBKON, 3aMeHON HErogHon aetanu HOBOW,
XPOMUPOBaAHNEM UMW OCTarIMBaHUEM.

Cnocob nepekoMnnekToBKkM AeTanen Hanbonee npocT, He TpebyeT
ocoboro obopyaoBaHUs 1 NO3TOMY €ro Yallle BCEro NPUMEHSIIOT B YCITOBU-
SX Aeno. Atum cnocobom MoXkHO BoccTaHoBUTbL 20+30% BCcero peMoHTHO-
ro poHaa. Cnocob nepekoMnnekToBKN 3aKN4vaeTcs B TOM, YTO U3HOLLEH-
Hble aeTanun noaseprarTcs BHavarne 4oBoAKe, T.e. BOCCTAHOBIIEHUIO Y HUX
LUUANHOPUYECKON (POPMBbI, @ 3aTeM — CriapuBaHuIo, T.€. MPUTUPKE AeTaneun
Apyr K apyry. Takasi nepekoMnneKkToBka BO3MOXHO, TaK Kak JOMyCK Ha aua-
METp AeTanemn npu ux n3rotoeneHnn konebnetcsa B npeagenax 50+20Mkm.
[10BOAKY NPOM3BOASAT KOSbLEBLIM NPUTUPOM Ha crneumarbHbIX CTaHKax C
NCNosib30BaHNEM COOTBETCTBYHOLLMX NacT. [loBoAOYHbIE onepauumn 3akaH-
YMBAKTCH, KOraa OBanibHOCTb M KOHYCHOCTb He npeBblwaeT 2+3 MKM. [e-
pen cnapuBaHueM getanun nogdbupatoT Takum obpasom, YTobbl NIyHXep
BXO4MN BO BTYMKY Ha 1/3 anuHbl. [locne 3Toro BHyTPEHHIOKW AeTarnb 3aXu-
MatoT B NATPOHE U C NPUMEHEHNEM nacTbl 4OBMBalOTCA TOro, YTobbI NyH-
Xep NONHOCTLIO Bowen BO BTYNKYy. CnapuBaHue getanen cumtaeTcs 3a-
KOHYEHHbIM, Korga nnyHxep, BblHyTbIM Ha 1/3 anuvHbl, 6yaeTt cBoboaHO
onyckaTbCs NoAd TSKEeCTb COOCTBEHHOrO Beca. epen npoBepkon getanu
TWaTeNbHO NPOMbIBAOT B KEPOCUHE W CIierka cMasbiBalOT MacsioM.

B kayecTBe NpUTUPOYHbBIX MACT UCNOMb3YIOT CrieayloLne:
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1. KOpyHOOBblE U U3 Kapbuga 6opa:

- cpegHne M-28, M-30, M-14 (kopuyHeByto) — AN npeaBapuTesicHON 0-
BOLKM NNyHXepa 1 pacnbintenen;

- ToHkne M-10, M-7 (cBeTNo-KoOpMYHEBYIO) — AS151 OKOHYaTENbHOW LOBOOKMY;
2. N3 OKUCU arntoOMUHUS:

- cpegHioto M-5 (cBeTno-cepyto) — aAns cnapuBaHus NNYHXEPHbIX nap u
pacnbinuTenen;

- TOHKYt0 M-3 (fIMNoBY0) — AN OKOHYaTENbHON UX MPUTUPKN.

9.3. TexHonorma pemMoHTa noABMXHbIX KOHYCHbIX COeAUHEHWUN.

Bce KOHYyCHble NoaBWXHbIE COeANHEHUS B 3aBUCUMOCTU OT LUMPUHDI
NPUTUPOYHON pacKku AendaTcs Ha aBe rpynnbl:

- 6bonee 0,5 MM (Hanpumep, KNanaH-KpbiLKa rasopacnpenenntesibHo-
ro MexaHuama gusens);

- meHee 0,5 MM (Hanpumep, nrna-kopnyc pacnbMTensa oOpCyHKu,

KnanaH-ceano SNeKTPonHEBMaTUYECKOro BEHTUSIS).

OCHOBHOW HEMCNPABHOCTbLIO 3TUX COEAMHEHUN ABMSAETCHA N3HOC KOH-
TaKTHOM MOBEPXHOCTU U, KaK CrieacTBue, noteps repmetuyHocTu. Mpuyn-
HOW M3HOCa ABNAITCA 6osblune JUHaMUYEeCKMe Harpysku, AencTByowme
Ha geTanun NOABWMKHbLIX KOHYCHbIX COEQMHEHUN B MOMEHT KOHTakTa. Kpome
9TOro, Ha U3HOC OKa3bIBAOT BIINAHNE BbICOKME Temnepartypbl (Hanpumep,
TeMnepaTypa oTpaboTaHHbIX ra3o coctaensieT 900+1200° C npu ckopo-
ctn 600 m/c, KoTopble BbI3bIBAOT W3HOC BbIMYCKHbLIX KIlarnaHoB), arpeccuB-
Hble XXMAKOCTU (HanpumMep, TONSIMBO — Ha U3HOC aeTanen opCcyHKM), ab-
pa3uBHble YacTuLUbl (Ha U3HOC AeTaneun afeKTponHEBMATUYECKOro BEHTU-
na).

PeMOHT coeanHeHNs KnanaH - KpbllWKa rasopacnpeaenuTtesibHOro
MexaHun3ma (Kpbliwka umnuHapa) ausens. OQusens 049.

KpblLwKka unnuHgpa nutasa n3rotoBrieHa 13 BbICOKOMPOYHOro YyryHa
BIM4Y-HM-T1. B KpblLKe yCTaHOBMNEHO ABa BNYCKHbIX N [Ba BbIMYCKHbIX Kra-
naHa. BbinyckHble KnanaHbl UMeIT HannaBkKy pacok KobanbToBbIM CTef-
nutom B3K, 4To noBbIwaeT ux xaponpoyHocTb. LLIToku knanaHoB xpomu-
PYIOT, YTO NpuaaeT BOnbLUY0 M3HOCOCTOMKOCTb Nape KnanaH — Hanpaenig-
towas BTyrnka. B mectax nocagku BbINyCKHbIX KNanaHoB B KPbILLKe yCTa-
HOBJEHbI NiaBatoLme cTanbHble ceana, 3akpensieHHble NPYXUHHbIMU
Konbuamu. Cefna v Konbua N3roToBEHbI U3 XapornpovHon ctanu. Kaxaas
napa KnanaHoB OTKpbIBaeTCHA OLHW pbldarom Yepes rugportonkarenu. [ma-
poTonKaTenu NMKBUAMPYHOT npu paboTe 3a30p Mexay pbl4aroM 1 knana-
HOM 1 TEM CaMbIM CHUXatOT WyM Npu paboTte ansens.

HencnpaBHOCTU KpPbILWKN: NOTEPA repMeTUYHOCTU. [loTepa repme-
TUYHOCTM BbI3bIBAETCSH HapyLLUeHWeM KadecTBa NPUTUPKM KnanaHa K cegny.
B cBoto oyepenb, Ka4ecTBO NPUTUPKN NPOBEPSIOT C NOMOLLIbIO KapaHaalla:
Ha ¢pacKy rHesga KpbILKN HAHOCAT MATKMM KapaH4awoM 6+8 nonepeyHbIx
pucok. BcTaBnsitoT B ceano knanaH v nosopauvsatot Ha 20 + 30°, npu xo-
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poLuen NPUTUPKN PUCKM OOIMKHBI CTepeTbCs. [lonyckaeTcsa NpoBepATh Ka-
4eCTBO NPUTUPKN HAaNMBOM KepocuHa. KnanaH JOSMKEH NPUXNMaTbCs K Kp-
bILLIKE 3a CYET CcBOero Beca. [lponyck kepocuHa no ncrevyeHnn 10 MuH ye-
pes KnanaH He gonyckaetcs. ['epMeTUYHOCTb BOCCTaHaBNMBalOT COB-
MECTHOM NPUTUPKON Ha CTaHKe UNu BpPYy4Hyto, npumeHss nacty FON-36
NN KOPYHOO0BLIM NOPOLLOK 3epHUCTOCTbIO 200, pasMeLLaHHbIX C AN3enb-
HbIM Macrom. [MpUTUPOYHBIN NOSACOK Ha pabounx hackax KrnanaHa u
KPbILLKM AOSDKEH BbITb HEMNPEPDLIBHBIM MO OKPYXXHOCTU WwnpuHon 1,0+1,5 mm
He3aBUCUMO OT TOro, rae OH pacnonaraeTca: B CpeHen, HKHEN Unu
BEpPXHEN YyacTaX MPUTUPOYHbLIX NOBEPXHOCTEMN.

MecCTHble BbIroOpaHusl, TPELLMHbI, PakoBWHbI, 3ab60UHbI, NONepeYHbIe
PUCKN Ha NMPUTUPOYHOM (hacKe Taperku KranaHa yCTPaHAT NMPOTOYKON Ha
CTaHKe C nocneayroLen nputnpkon. [lonyckaetcs oCTaBnsaTb Ha NPUTK-
POYHbIX MOBEPXHOCTAX KPbILLKM M KnanaHa KpyroBble pUCKW, PacrnosioXKeH-
Hble Ha 60° ANMHbBI OKPYXXHOCTU, HErNyBoKNe PakoBUHbI UMW NONepeYHbIe
PUCKN, pacnosioXXeHHble HE Ha NPUTUPOYHOM MOSICKE.

U3Hoc Tapenku knanaHa. Taperka knanaHa B pesyfibTaTe n3Hoca
YMEHbLLAETCS MO TOSILUMHE, KOTOPYH N3MEPSIIOT OT cepeanHbl NPUTUPOY-
HOro noscka Ao ThifibHOW YacTu (pa3mep C Ha puc. 1.25). pu Bbinycke 13
TP-3 TonuwmHa Tapenku BbIMyCKHOro KnanaHa gofmkHa bbiTb HEe MeHee 2,5
MM, @ BNYCKHOro — 2,8 MM. Y HOBbIX KrnanaHoB ToSWuMHa konebneTtcs y Bbl-
NyCcKHoro B npegenax 3,2 + 3,5 MM, a y BNyckHOro — 4,84 + 5.0 mm.

Puc. 1.25. lNpoBepka Tapenku KrnanaHa

N3HOC Tapenku knanaHa paspeLuaeTcs BOCCTaHaBNMBaTh HanmnaBKon
UNW HanblneHnem. TeXHOMorMsa HannaBku COCTOUT U3 CreayoLLmx one-
pauumin: MmexaHndyeckas ob6Touka Ans yaaneHus Haknena u HEpOBHOCTEN;
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HarpeB knanaHa B neum 4o Temnepatypbl 300 — 350° C; HannaBeka Ha
yctaHoBke YOAP-300 B cpege nHepTHbIX razoB Tokom 120 +140 A (B ka-
YecTBe NPUCafOYHOro MaTepuarna nUcrnonb3yeTcs KobanbToBbIA CTENNUT
@ 4 + 5 mm mapkm BOK); ocTbiBaHME B nNeyn ¢ HavanbHOW TeMnepaTypomu
300 + 350°C; mexaHuyeckast 06paboTka Ha TOKApHOM CTaHKe pe3Lamm
mMapku T-15K6. Nocne mexaHnyeckon obpaboTkm HeobxoamMmo nNpose-
pUTL: paguanbHoe bneHne paboyen NoBEPXHOCTU A OTHOCUTENBHO
Hanpasnsawwen b, kotopoe formkHO 6bITb He 6onee 0,05 mm; BepLumHa
KOHyCca [OfKHa COBMacTb C OCbIO KrnanaHa unv oteepcTus (tovka B Ha
puc. 1.27).

M3HOC KpbILWKM B MecTax nocaakm KnanaHa. [laHHada Hencnpas-
HOCTb onpegensieTca no rnybunHe ytonaHna HOBOro knanawa. Nog yrona-
HMeM NOHMMAaETCA 3a30p MEXAY Taperikon KnanaHa u QHULLEM KPbILLIKK
(pasmep Y Ha puc 1.26).

L L]
af
Puc. 1.26. lNpoBepka n3HOCa KPbILLKK

[Mpu pemoHTe TP-3 yTonaHne HOBOro BbIMYCKHOrO KfianaHa He O0SK-
HO NpeBbIWwaTb 2,2 MM, a BnyckHoro — 4,0 mm. Ecnu yTonaHne npesbilwaeT
A0NYCTUMYIO BEMMMYNHY 3TO 3HAYUTESNBHO CHUXKAET CTEMNEHb CXKaTU4, 4YTO
yxXyLlaeT npoLecc cropaHusi Tonsmea BO BTYSKe. YTONaHWe namMepsoT
rnybuHoMepoMm, a yCTpaHAT ANS BbiMYCKHOMO KranaHa 3aMeHon ceana, a
AOJ151 BMYCKHOIO KrianaHa — 3aMeHOWN KPbILLKW.

KpaTko oTmMeTnum gonyckaemble AeddeKTbl KPbILWK/A UunnHapa Aause-
na NA1 npy pemoHTte TP-3. Menkne pakoBuHbI, BbIrOpaHus, 3abovHbI, MNo-
nepeYvHble PUCKN Ha NPUTUPOYHOWN bacKe TapesioK KrianaHoB YyCTPaHAKT
00TOYKOWM Ha CTaHKe, Taperiku KnanaHoB NputupatoT. [NpUTUPOYHBIA NOSICOK
OOSDKEH BbITb HENPEPLIBHBIM LUMPUHOM HE MeHee 2 MM. TOnLWWHa Tapenku
KnanaHoB gofmkHa 6biTb B npegenax 8,0 + 5,8 Mm. YTonaHue knanaHa
OomkHa 6bITb B Npeaenax 2,8 + 5,2 mm. [JononHUTENbHO M3HOC NOCagou-
HOM NOBEPXHOCTW KPbILLKN ONpeaesnisitoT No BbICOTE BbICTYNaHUA KrnanaHa
OTHOCUTENbHO KPbILWKKU. [1N9 BbIMYCKHOrO KrnarnaHa BbIiCTynaHne OOSMKHO
6bITb B Npegenax 223,9 + 230,2 mm, Ang BAYCKHOro KnanaHa — 122,9 +
129,2 Mmm.

PeMOHT coeanHeHuAa urna-kopnyc pacnbinutens opcyHku. s-
HOC 3TOro coeaANHEHNS MPUBOAUT K NOTEPE rEPMETUYHOCTU. ITOT AedeKT
BbI3bIBAET 3aropaHne OTBEPCTUN pacnbliNUTENs, U Kak cneactene, noTe-
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PO MOLLHOCTY amsend. [epMeTUYHOCTb NpoBepsAloT Ha cTeHae A-106 cne-
aywmnm obpasoM. IaMeHsasa 3aTsHKKy NPY>XUHbI OOPCYHKN YyCTaHaBNMBatoT
pasrneHune Ha 1,0 + 1,5 MlNa Hwxe aaBneHus Bnpbicka (ons gusens 149 -
31 MMMa, a gna MA41 — 26 MlNa). 3To gaBneHne NogaepXmBatoT B TeHEHNE
10 c He Npoun3BOAs BMPbLICK ToNNMBa. Hannune noatekaHus Tonnmea CBU-
OeTenbCTBYET O NoTepe repMeTUYHOCTU. ['epMeTUYHOCTb BOCCTaHaBNMBa-
tOT COBMECTHOW NPUTUPKON MO crieayrolen TeXHOTOMu:

- 3aKpennsaT UMYy B NaTPOHE CTaHKa, yCTaHaBNuBatoT YacToTy 06opo-
ToB 120+240 06/MWH, NpoTupatoT nrny 6e3BopcHOM candeTkom N NOKpbI-
BalOT KOHYC TOHKMM cnoem cmecu nopotuka M-20 (akctpa 500) ¢ aBnamac-
oM, a UNSTMHOPUYECKYHO NOBEPXHOCTb — MacroMm;

- NPOMbIB KOPMyC pacnbIfIUTENS OCBETUTENbHBLIM KEPOCUHOM, YyCTaHaB-
NMBAtOT ero Ha Urny U NPUTUPaKT KOHNYECKME MOBEPXHOCTU C JTIErKUM
HaxaTuem (b6e3 noacTykmBaHMUA) 40 NONYyYEHNA HA KOHYCE POBHOM U YK-
CTOW NOBEPXHOCTM 6e3 rny0bOKNX PUCOK;

- CHSIB MACTy C KOHUYECKOW NOBEPXHOCTU UMbl U KOpMyca, Npu Bpalla-
towemncs nrne, Npon3BoaaT ganbHEWLWY NPUTUPKY C NPUCTYKMBAHNEM
Kopnyca K urne go obpasoBaHnsa HENPepPbIBHOIO nosicka bnecrswero upe-
Ta wupuHom 0,5 MM, pacnosioXkeHHOro 6rmke K OCHOBaHWUIO KOHYca.

9.4 TexHonorna pemMoHTa NasiHbIX COeAUHEHU.

PemMoHT paguaTtopoB xonogusnibHuKa. OCHOBHbIMW HEUCNPAaBHOCTS-
MU paguaTtopa (puc. 1.27.) ABnSTCA: 3arpsA3HEHNA HaPY>XHOW U BHYTPEH-
Hen noBepxHocTen Tpybok, 06pbIB TPyOOK, HApyLIEHNe nankn TpyoboK K
TpybHOM KOpOOBKe.

HeucnpaBHOCTb - 3arpA3HeHun Tpyo6ok. OnpenensoT Ha cTeHae
A598 no BpeMeHmn ncteyeHns Boasl. Mpu Temnepatype Boabl +20° C Bpe-
MSI UICTEYEHNA Yepes BOASHbIE paanaTopbl CEPUMHON ONUHLI — He bonee
65 c, yepes KopoTkne — He 6onee 45 c.

Puc. 1.27. Cxema pagnartopa: 1 — konnekTop; 2 — TpybHas kopobka; 3 —
ycunutenbHas gocka; 4 — Tpyoka; 5 — nnactuHa

TexHonorns o4YNCTKN paamaTopoB:

81



1. Oumnctka pagnaTtopoB Ha CTeHAE C HENPEpPbIBHOW LMPKYNSUUK pac-
TBOpa. OgHOBPEMEHHO oYMnLLaeTCs 6—Tb pagnaTopoOB Kak BHYTPU, Tak U
CHapyxu. BHyTpu pagunaTtopbl ounwatot pacteopamu MJ151, Jlabomug 101
nnm MC8 c Temnepatypoii 80-85°C B TeueHne 45-50 MuH. CHapyxu paau-
aTopbl ounLlaoT ropaden sogon nog gasnenvem 0,1 Mlla mn3 1320 conen.

2. Ounctka pagmaTtopoB 6e3 CbeMKM ¢ TeNIOBO3a rapoyaapom. [Ans
9TOro CHMMaKT KOPOTKUIM pagmaTop, BMECTO KOTOPOro NoacoeanHsoT na-
TPYOKM: K HIXKHEMY NOABOAAT BOAY AN 3anofHeHus 2/3 BbICOTbl KOPOTKMX
pagnaTopoB, Yepes BEPXHUI BblbpacbiBalOTCA 3arpsas3HeHus. [epekpbiBa-
0T KpaH K paclumpuTtenbHoMy Baky 1 yepes HMXKHUIM naTpybok nogarT Cx-
aTbl BO34yX OT Marnctpanu ¢ umnynscom rno 10 c.

3. OuuncTka komnnekcoHaMmn. Kak nokasanun nccrnegoBaHusi, OTNOXeHUs
B BOASIHOW CUCTEME COCTOSIT M3 XKENE30OKUCHBLIX COEOMHEHUI, a TaKKe Np-
OLYKTOB KOPPO3UM LIBETHLIX METASINIOB U CONEN Kanbumsa n marHms. Hamnbo-
nee aEKTUBHbIM METOAOM yaAaneHns 3TUX OTIIOXKEHNN ABNSETCA XUMUN-
Yyeckasd OuYUCTKa pacTBopaMn MUHepParnbHbIX, OPraHMYeCKNUX KUCAOT U KOM-
No3nUNAMN HA OCHOBE KOMIMIEKCOHOB. TpeboBaHNA K XMMUYECKON OYUCT-
Ke:

- 9o (peKTNBHOE pacTBOPEHNE OTNOXEHNN C OOAHOBPEMEHHON 3aLMNTON Me-
Tanna oT paspyLleHnda ¢ 0b6a3aTenbHbIM NCMONb30BaHMEM NHIMOUTOPA;

- NOSIHOE yaaneHne u3 CUcCTeMbl MPOMbIBOYHOIO pacTBopa 1 HepacTBO-
PUBLUMXCS YaCTUL, OTIIOXKEHWUN;

- HerMTpanusauusi OCTaTKOB KUCMOTbI;

- NPOMbIBKa BOAOM;

- OuYUCTKa oTpaboTaBLIMX pacTBOPOB nepen copocom B KaHanNM3auuto.

B ka4yecTBe KOMMNMAEKCOHOB MOIYT ObITb UCMOMNb30BaHbI:

- TpunoH b (5 +10 r/n) ¢ opraHn4Yeckom KMCNOTOM (NIMMOHHas, LWaBenbHas),
Mcnonb3yeTcsa Ang OYUCTKU CUCTEM OXNaXOeHUS;

- 0O3® ¢ uHrndutopom MNbB, ¢ ONM7 unn OMN10 — ANA OYNUCTKM CUCTEM
oxXnaxgeHus;

- NIMrHocynbdoHoOBas Kucnota ¢ nHrnbutopom K1 — ona ounctkmn pagma-
TOpPOB.

OumncTKy pagmaTopoB MOXHO NPOU3BOAUTb N BE3 CHATUS NX C TEMNOBO
3a NyTeM NpPOKayku pacTBopa Yepes BOASHY CUCTEMY Npu paboTatoLem
aunserne. Npon3BogaT NpUroToBreHMe pacTeopa: kKomnnekcoH tnuna O3 4d
— 2%, ANsi CHUXKEHUSI CKOPOCTM KOPPO3nn MeTansa B pacTBOp BBOAATCS
NHrMbUTOpBI: Kantakc — 0,02%, OMM-7 (Or-10) unu kanTuH - 0,1%. Pac-
TBOp nogorpesatoT Ao Temnepatypbl 70 — 80° C B Teyenne 2 — 3 u. Mocne
OYMCTKM NPOBOAAT MPOMbIBKY LMPKYNUPYHOLLIEN TOpSYEN BOOOW B TeYeHne
15 — 20 MuH.

PaboTHukamn kapegpbl «JTOKOMOTUBBLI 1 JTOKOMOTUBHOE XO3SIMCTBOY
MIYTIC (MUANT), OO0 «POMUT» n HUM OCYM paspaboTaHo TEXHUYe-
ckoe motouee cpeacteo (TMC), npeacrasnsatowee cobon nonndyHKLMOo-
HanbHOE coeaMHEHNE, codeTaloWwee B O4HOM MOMEKYNe KUCOTHbIE U KOM-
nnekcHoobpasyloLne xenaTHble CBOMCTBA. B COOTBETCTBUM C rMrMeHnye-
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cknm ceptudmnkatom Ne 69 TL 04.233.0.0964.C.98 ot 07.08. 98 r. pacTBO-
pbl 06n1agatoT BbICOKOW CTEMEHBID OYUCTKN U ABRSAIOTCH MMrneHn4eckun de-
3onacHbiMu. TMC mncnonb3yeTcst B3aMeH arpeCcCuBHbIX KUCIOT, OHO He 3a-
rPA3HSET NPOMbILLSIEHHbIE N ObITOBbIE CTOKN. OYMCTKa pagnaTtopoB Npomns-
BOOMTCS criegyowmm obpasom. MNpurotosnsatot pactBop TMC ¢ KOHUEH-
Tpauuen 5% un 3anueatoT B 6aK 4515 yCTaHOBKU C HENPEPbIBHOW LINPKYNA-
Luuen pacteopa. Pagmatopbl NpoMbiBanuch B TedeHne 12 MuH, nocrne aTo-
ro X NPOBEPUNU Ha UCTEYEHUE, BPEMS YMEHbLUMMOCL B 5 — 6 pas. [Ans
OYUCTKM BOASHOM cucTeMbl npurotoBnancs 6%-Hoin pactsop TMC n nm
3anpasnsncs TennoBo3s. Nocne 3anycka An3ens TemnepaTtypa pacteopa
noeoamnacb 4o 60 —65°C, a BPEMSI OYUCTKMU cocTaBnana 2 4 25 MuH.
[Mocne o4nMcTKM NPoOBOAUICA OCMOTP BHYTPEHHUX NOMNOCTEN An3ens, Tpy-
6onposoaoB 1 pagmatopoB. OCMOTpP nokasar, YTO BCe Y35ibl UMEIOT Y-
CTbI TYCKIO — BenbIv LUBET NPU OTCYTCTBUN KaKnMX — NINOGO OTIIOXEHWUN.

[Mpn o4ncTKe KoMnnekcoHamn Heobxoanumo cobngaTbe Mepbl Npeao-
ctopoxxHocTn: JICK — TokcuueH, OJ[]® — BbI3bIBaET pasgpakeHne abixa-
TenbHbIX NyTen, TPUNOH b — He TokcuyeH. Paboyee MecTo A0MKHO BbITb
obopyaoBaHO BEHTUNALMEN N HA HEM HE JOMyCKaeTcs NPUMEHEHME OT-
KpbITOrO OrHS..

HencnpaBHOCTb — TpewmHbI TPYOOK. TpELLUNHbLI HAPY>XHbIX TPYOOK
BbISIBMSAIOT ONPECCOBKON paanaTopa Bofoii ¢ Temnepatypont 60 +70° C noa
nasrnerHnem 0,8 MlMa — kopotkmne u 0,5 MlNa — cepunHble.

TpewuHbl BHYTPEHHUX TPYOOK BbIABNSAOT ONPECCOBKON BO34YXOM (puC.
1.28). [1nsa 4yero cHUMaKOT KOMSEKTOP, Cpe3aB CBAapHOW LLIOB Ha CTaHKe Unu
rasoBOW ropersikon, yCTaHaBIMBaKT KOXYX M HA OCTaBLUMCS KOMNSIEKTop -
3arnywky. Co CTOPOHbI CHATOrO KONeKkTopa 3annealT BO4Y Kak BHYTPb
TPYbOK, TaK U cHapyxu. Ecnn nosaBnaTca Ny3bIipbKn BO34yxa BHYTPU TPY-
BOK, TO CyLLEeCTBYHOT TPELLNHBbI B TPYOKE, €CIiv CHapyXu — nroxas navka
TPpYyOKM K TpyOHOM KOpObKe.

TpewuHbl HapYXHbIX TPYOOK ycTpaHsoT nankon npunoem MNOC-40 (30)
6e3 oTbeMKM KonnekTopa. HapyleHune namnkm Tpybok K TpyoHon kopobke
BoccTtaHasnueatoT npunoem NOC-40 vnn MM, npeaBapUTeSNibHO CHSB
KONseKTop.

TpewuHbl BHYTPEHHNX TPYOOK BOCCTAHaBMMBAKOT 3arfnyLUKON UX Npu-
noem MNOC-40 ¢ oboux KoHUOB. Pa3peluaetcs «rnywnTb» He 6onee ve-
Tbipex Tpyook. Ecnn Heobxoaumo «rnywmnTb» 6onee 4 —x TpyboK, TOoraa
pagvaTopbl BOCCTaHABNMBAKT NyTEM 3aMeHbl TPYOHOM KOpobKku B cnepy-
towemM nopsgke:
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Bopa

[IRRRNRNAN \47
Koxyx
Boaayx
P=0,1 Mla
N\ 7
3arnyLwka

Puc. 1.28. Cxema onpeccoBkn paguatopa

- OTpe3aloT TPYOHY KOPODBKY Ha pacCToAHUN 4+5 MM OT YCUIUTESTbHOM
pocku. [Npu aToM ocTaBwaacs AnuHa paguaTtopa AosmkHa bbiTb He MeHee
1145 mm (puc. 1.29);

- CHUMAaKT 5+6 MegHbIX NMacTuH;

- 00€eBaloT HOBYIO TPYOHYO KOPOBKY U COEQMHSIOT €€ C YCUINUTESTbHOM

O0CKOM (BblCOTa HOBOM TPYyBHOM KOPOBKM BornbLue CEPUNHON Ha 25 MM).

TpyOKkn Npm 3TOM OOMMKHbI BbICTyNaTh Ha 1,5+3,5 mm;

!
Yl |
* f A
Otpeska Hosas

TpyGHas
Kopobka

He meHee
1145
1356+0,7

A

J U

Puc.1.29. Cxema 3ameHbl TpyOHOM KOPOBKHM

- NpuBapusatoT TPYOKM K TpybHOM kKopobke npunoem NMNM® B cTporomn
nocnegoBatenebHocTH (puc. 1.30) nnun okyHaHmem B npunoe MNOC-30;
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Puc. 1.30 MNopsagok nanku Tpybok

- NpOn3BOAAT pasgady KOHUOB TPyOoK Ha rriyouHy 30 Mwm;

- NPOM3BOAAT OMNPECCOBKY BO34YXOM,;

- COeaQMHAIT TPYOHYIO KOPOBKY C KOMNIIEKTOPOM ra3oBOM CBaApKOM Npu-
noem NMLU-54 nnu natyHbto J1-62. Npn 3TOM HEO6XOANUMO BblAEPKATD
OJIMHY paguaTtopa B criegyowux npegenax: ans cepumHoix — 1356 + 0,7
MM, N9 KOPOTKMX — 686 £ 0,7 mm;

- NPOM3BOAT NMPOBEPKY pagmaTopa Ha BpeMA UCTEYEHUS.

PeMOHT BogoMacnsiHbIX TENSI000MEeHHUKOB. TennoobMeHHUK o4n-
LLIaeTCA Ha CTeHAe NPOKayYKou MOKLLLEro pacTBopa Yepes BHYTPEHHME No-
NOCTN C N3BMEHEHMEM HarnpaBiEHNSA NOTOKA XUAKOCTU He MeHee 4-x pa3 (B
KaXkgon nonoctn). FepMeTUYHOCTb NPOBEPSIETCS ONPECCOBKOW BOASHOM
nonoctu gasnexHnem 0,6 MlMa B TeyeHmne 15 MUH U MacnsaHon — AaBeHu-
em 1,5 MlNa B TedeHne 15 MnH. Teub TpyOOK B 30HE TPYOHbIX peLleTokK yc-
TpaHsaeTca nankon npunoem NMOCT-30. MNMpu Hann4yum Teun 6onee yem 20-
TV TPYOOK OxnaxgatoLmnm afieMeHT 3aMeHsIeTcH, Npu Teun meHee 20-Tn
TPY6OK UX rnywaT ¢ 06emx CTOPOH.

10.5. TexHonorust pemoHTa HeNOABMKHbBIX COEANHEHMNI

OCHOBHOWM HEMCNPABHOCTLIO 3TUX COeAMHEHNN sBNsSieTcs ocrnabnexve
nocagku getanen. MNpuiunHamm ee ABNAOTCS HapyLleHne TpeboBaHMn MO-
HTa)ka (nnoxasa NpUTUpPKa KOHYCHOro COEAVUHEHUS, HEAOCTaTOYHbIA HATHr),
ocnabneHune KpenneHns, NPUNoXeHne KpUTudecknx Harpysok. Ocnabne-
HWe nocagku getanen onpegenserca Bu3yarnbHo (No casury getanen, no
HaTepPTOCTU, NO HANMYUIO PXXaB4YnHbI); 06CTyKMBaHMeM (Ha ocnabneHune no-
cagku CBUOETENbCTBYET rNyxon, apebesxawmi 3ByK); N0 YCUNUO pacnec-
coBkM (Npu ocnabneHnn nocagkun getans cBOOOAHO unn OoT HeboMbLIOro
yCuUnuns ocBoboXXaaeTca OT CONPSPKEHUS); C MOMOLLIbIO MUKpomeTpaxa. Oc-
nabneHne nocagku paspellaeTcs yCTpaHsaTb OAHUM U3 CriedyroLmMX Cro-
cobo0B:

- 9NTIEKTPOMCKPOBbLIM, KOraa usHoc He npesbiwaeT 0,1 Mm;
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- XPOMUPOBAHMEM NN MeOHEHNEM, Koraa N3Hoc He npesbiwaeT 0,15 Mum;
- HaHeceHueM nneHku knesa 'OH-150B, korga nsHoc He 6onee 0,1 MMm;
- LMHKOBaHMEM UNM MeTannuaaunen, korga nsHoc He 6onee 0,3 mm;
- AaBreHnem, korga naHoc He 6onee 0,3 mm;
- ocTanMBaHWeM, HanmnaBkoW, NOCTAaHOBKOW 0DaBOYHOW AeTanu, Koraa us-
Hoc npesbliwaeT 0,3 MM. Hannaeka Banos, pabdoTatowmx npu 3Hakonepe-
MEHHOW Harpy3ku, paspeLlaeTcs TofbKO BUOpOoAYroBbIM METOAOM.
OpyruMmn HEMCNPaBHOCTAMWU 3TUX COEOMHEHUIN MOTYT ObITb U3NOMbI,
TPELLUUNHLI U 3aQMpbl paboyven NOBEPXHOCTU. TPELLNHbI BbI3bIBAKOTCS Ypes-
MEPHbLIM HaTArom, a 3agupbl — NPOBOPOTOM AeTanen n HekadyecTBEHHON
pa3bopkon. BbIABNAKOTCSA BM3yanbHO U C UCNOSIb30BaHMEM METOO0B He-
paspyLiaroLero KoHTposns. [Npu HannMum n3NomMoB 1 TPELUMH AeTanu noa-
nexar 3amMeHe.
[Mpouecc cOopKkM HENOABWXHBIX COEANHEHUI COCTOUT U3 HECKONbKNX
3Tanos:
- nogbop geTtanen no Hatary. Hatar uMNUHAPUYECKNX NOBEPXHOCTEN
onpegendeTca MUKPOMETPaXKOM. HaTar KOHYCHbIX NOBEPXHOCTEN onpeae-
naeTca No 0CeBOMy NepeMeLLEHMI0 OXBaTbiBaloLWeN geTanu (No BenuymHe
ee npocagkmn)

h=s/2tga (1.44)
roe h - oceBow HaTAr, MM; & - AMaMeTpanbHbIA HATAr, MM; « - Yron KOHyca

- NPUTUPKA CONPSKEHHbIX AeTarnen, MMeLWmx KOHYCHYI0 NOBEPXHOCTb.
[eTtanu nputuparoT Npu BEPTUKANbLHOM MOSIOXKEHUM Bara ¢ NPUMEHEHNEM
nacTt. KauecTBo npuneraHus npoBepsaoT no Kpacke. [Nnowaab npuneraHms
[OJKHA cocTaBnATb He meHee 70%;

- HarpeB OxBaTbIBalOLLLEN NN OXNaXXAeHne oxBaTbiBaeMon getanu. Npo-
LleCC HarpeBsa u oxnaxgeHus nogpobHo n3noxeH B nexkumm Ne 9,

9.6. TexHoNnorns pemMoHTa LUNULEBbLIX U LLUMOHOYHbIX COEANHEHNI

OCHOBHOWM HEMCNPABHOCTLID AAHHbIX COEOVMHEHUN SBAAETCS U3HOC MOo-
BEPXHOCTU COMPSXKEHHbIX AeTanen. lNpniunHamu nsHoca sBnsTCa Henpa-
BUNbHasA MpuUroHka, HebpexHasa pasbopka u cbopka, Aonyckaemble B 3KC-
nnyarauuu neperpysku.

CocTosiHME LUIMOHOYHOro CoeMHEHUSI NPOBEPSIOT BM3YyanbHO, N0 Hamnu-
YN0 HaTSAra Mexay LUMOHKOW M LUMOHOYHbLIM Na3oM UM MUKPOMETPaXKOM,
NCNONb3ys NIMCTOBbIE NPOOKN 1 LLIABMOHBI.

CocTosiHMe LWNMUEBOro CoeaMHEHN MOXHO MPOBEPUTb ABYMSI CMOCO-
Bbamu, T.e. koraa oHo cobpaHo 1 Korga pasobpaHo. B nepsom crnyyae Bun-
Ky O4eBaloT Ha Bas M yCTaHaBMMBAlOT B LieHTpa cTaHka unn npucnocobne-
HuA. NogBoaAT HOXKY MHAOMKATOPa K BUNKE U, NOBOpayMBas ee B O4HY U B
OPYryt0 CTOPOHY, MO OTKMAOHEHWUIO CTPESiKKU onpeaenstoT 60okoBoW 3a30p
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(pnc. 1.31). Ecnu HOXKa MHAMKaTOpa yCTaHOBSIEHaA B 30HE OenUTerlbHOW
OKPYXXHOCTU, TO NnokasaHue nHaukaTopa onpenensdetr UCTUHHYIO BENUYUHY
BbokoBoro 3asopa. Ecnn Hoxka nHAMKaTopa CMeLLeHa, TO UCTUHHYIO Benu-
4YnHy 6okoBoro 3aszopa Cg onpenenstoT Kak

Ce=Reall (1.45)

roe R — paguyc genuresibHOM OKPY)XHOCTU; L — pacCTOAHWE OT OCY [0 TOY-
KW KacaHMA HOXKN MHOMKaTopa; a — NokasaHne nHaukatopa

MHONKaTop

o8
s

Puc. 1.31. Cxema onpeaeneHnsa 60kOBOro 3asopa B LUNMLEBOM coeanHe-
HUK

BUIKa

[leTann WNOHOYHOro COeAMHEHUS, UMEIOLLIME CMATUE U N3HOC Na30B,
ocnabneHne nocagku nnu gedopMaLuio LLMOHKN, B3aMMHOE nepemeLle-
HWEe COYNIEHEHHbIX B y3ne getanemn, MOXXHO BOCCTaHOBUTbL OAHUM U3 Crie-
AYoLWnX cnocobos:

- 0bpaboTkoM Na3oB cnapmBaeMbix geTanemn (Py4HbIM U MEXaHNYECKUM
cnocoboM) A0 PEMOHTHbLIX pa3MepoB C MOCTAHOBKOW LUMNOHKM PEMOHTHOIO
pa3mepa;

- obpaboTkon Nasa ogHOM N3 geTanemn nog PEMOHTHLIM pa3Mep ¢ NocTa-
HOBKOW CTYMNEHYaTON LUMOHKW;

- ONEeKTPOoAYyroBOW HannaBkow Nasoe ¢ nocnegywowen obpaboTkon nog Ho-
MWHasTbHbIW pa3Mep C NOCTAaHOBKOW LLUMOHKM YePTEXHOro pasmepa;

- HaHeCceHMeM NMONUMEPHbIX KOMMNO3ULIMOHHbLIX MaTeprarnos;

- Hape3aHWeM HOBOro nasa y oxsaTtbliBatoLLen aetanu (CTynuubl) ¢ nocTa-
HOBKOW CTYNEHYaTOM LLMOHKM UMW LUNOHKN HOMUHAaNbLHOIO pa3mMepa,;

- 3aMEHON YacTu geTanu — NOCTaHOBKOW BTYIIKM B OTBEPCTUE OXBaTbIBaAO-
Len getanu, 3aMeHon LLUNOHOYHOM YacTu KOHLLA Bana v n3rotToBrneHnem
LLIMOHKN HOMUHANbHOro pasmMepa, Npyu 3TOM MeTans HOBbIX YacTeun AoSKeH
ObITb TOW XXe MapKu, YTO U PEMOHTUPYEMOK AeTann. HannasnaTb WNOHOY-
HbIW Na3 MOXHO TONbKO BUOPOAYroBObLIM METOAOM.
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HeTtanu wnunuesoro coegmHeHus nepeq pasbopkon HeobxoanMo oTme-
TUTb MEeTKamu, YTOObl COXpPaHNTb B3aUMHY OpUEHTaLMIo Wwmues B pabo-
4YyeM nonoXxeHuu. [letanu, UMetoLLmne OTKOMbI UNU TPELUMHBbI WNnUEB, 3a-
MEHSIOT, a UMeIoLNE N3HOC — BOCCTAHABIMBAKOT OAHUM U3 CrieayoLmnx
CnocoboB:

- HannaBKOW WMLEBOM YacTu BUOpoayrosbiM METOAOM NOL CroemM (rito-
ca U3HOCOCTOWMKOM MPOBOJSIOKON C NocneayroLen odbpaboTkon Wmues noa
HOMWHanNbHbLIN pasmep. Hannaeky BeayT BAONb WNnMLa B pa3buBky B ama-
MeTparbHO NPOTUBOMNONOXHOM Nopsiake. Hanpumep: Ans Bana C WeCTbio
wnuuamn: 1,4,2,5,3,6, a onga Bana ¢ gecatbto wnuuamu: 1,6,9,4,8,3,5,2,7.
Mepen HannaBko Ban cneayeT HarpeTb A0 TemnepaTypbl 250 + 300° C.
Ecnu wnuuesoe coegmHeHne paHee nogeepranochk 3akanke, To nepea
HansaBkon NPOM3BOAAT OTXKUI, a NOCe HannaBkn — TepMmoobpaboTky. Mpu
LUMPUHE Wnuua 4o 6 MM HannaensieTca BeCcb nas, a npu wupuHe 6onee 6
MM — TONbKO M3HOLLEHHas YacTb wnuua. O6bpaboTky WnNuueB BegyT Ha
lwnnuewnudoBarnbHbiX cTaHkax mogeneun 3451, 51-451 v gp., a wnues B
OTBEPCTUSX — AOPHOBAHNEM, IMEKTPOXMMUYECKMM KanmbpoBaHHbIM LLNKN-
dooBaHMEM U NPOTArMBaAHUNEM;

- 3aMEHOW YacTu Bana — LWNMLUEBOro KoHUa UM NoCTaHOBKOW PEMOHTHOM
BTYSKN BHYTPb OXBaTblBaloLWeN aeTanu (WnnueBon My@Tbl), NPy 3TOM HO-
Bble JeTanu U3rotTaBnnBaloTCs U3 MaTtepuana TOM Xe MapKu, YTO U PEMOH-
TMpyemas getanb;

- HaHEeCeHMeM NoNUMEpPHbIX KOMMO3ULIMOHHBLIX MaTepuanos Tvna Belzona.
B aTom cnyyae MoxHO nsbexatb nocneayowien mexaHmyeckon obpabot-
KW.

9.7. TexHonorus peMoHTa 3yb4aTbix Nnepeagad

OCHOBHbIMM HencnpaBHOCTAMM 3yb4aTbIX Nepeaay sBASOTCS U3MOMbl,
TpeLwmHbl, 3aeaHune 3ybbeB, NX U3HOC, NOBPEXAEHUE U BblKpallMBaHNe
NOBEPXHOCTU 3yObeB, KOHTAKTHast KOPPO3KS.

TpeLwuHbl B 3yObAX NOABSIOTCA Yallle BCEro OT HETOYHOCTU MOHTaXxa
N HEKaYeCTBEHHOro U3roTOBMEHUs WwecTepeH. MNonomMka Bbl3biBaeTCcs ycTa-
NOCTHbIMW TPEeLMHaMn y OCHOBaHUS 3y6a B MeCcTe KOHLEeHTpaunmn Hanpsi-
XeHuns narmbda. B cBoto ouepeab yCTanocTHble TPELLMHBI NOABNAOTCS Npu
MHOrOKpaTHOM NOBTOPEHUM HAarpy3kn B LLIECTEPHSX, OT KOTOPOWN B Tene
3ybbeB BO3HMKAIOT HANPSXKEHWs, NpeBbILIaloLWwme npeaen BbIHOCNIMBOCTHU
meTanna 3ybbes.

3aepaHue 3y6beB NpoOMCXOAUT B peayrnbTaTte UcTmpaHna paboumnx no-
BEPXHOCTEN Npu nonagaHne mexay 3yobeB BMeCcTe C MacinoM Mblfn, rpsau
N OpYyrmx KOMNoHeHToB. MakcmanbHbIM M3HOC HAbMN4AETCA HAa HOXKaXx v
rofioBkax 3ybbeB, rge npoucxoauT CKOMNbXeHne u TpeHne ogHoro 3yba no
apyromy. Npu 3Ha4YMTENBHOM U3HOCE UCKaXkaeTcs nNpodunb 1 ysennimea-
OTCS1 3a30pbl B 3yObsAX, YTO NPMBOAUT K MOSABIIEHUIO LLYMa U CTyKa nNpu pa-
boTe nepegaun.
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OTcnamBaHue MeTanna npoMcxoguT no NpuYMHe HekaveCTBEHHOM
TepmMoobpaboTkun 3ybbeB.

KoHTakTHasa Koppo3us (MUTTUHIN) Ha paboyen NoBePXHOCTN 3ybLeB B
BMOe Menkomn psibm nponcxoguT npu nonagaHum B CMasKy BOAbl UK TOM-
nuea.

TpewuHbl B 3yObsiX LLECTEPEH ONPeaenstoT MeTogamMm HepaspyLuato-
LLIEro KOHTPOSS, NPU HaNnU4nmn TpewmHbl UNn nanoma xotda 6ol ogHoro 3yba
LLUECTEPHS MOANEXNT 3ameHe. YCTPaHATb TPeLMHbI N1 N3Hoc 3yobLeB-
HanJslaBKkOM UMM CBapKOM 3anpeLjaeTcs.

3HOC 3yObeB KOCBEHHO ONpeaenstoT A0 pa3bopkn No OOKOBOMY 3a30-
py C MOMOLLIbIO MHAMKATOPHOro NPUCNocobneHuns, Wynom unm CBUHLOBOW
BbDKMMKOW. I3mepeHne 6G0KOBOro 3asopa Npon3BOAAT TaK Xe KakK U n3me-
peHne 3a3opa B WIMLUEBOM coeamHeHuu . [1pu namepeHmnm 60koBoro 3aso-
pa Wwynom noacynTbiBaoT HAbOp NNacTUH B 30HE AENUTE-NbHOW OKPY>KHO-
cTn ¢ 06enx cTopoH 3yda. Npun namepeHnn GOKOBOro 3asopa BbIXXKUMKOMN ee
nponyckarT Mexay 3yobsamMu ¢ nocneayowmm 3aMmepom nofyyYeHHon Ton-
LLIMHBI LUTAHIEHUMPKYNEM Unn MMKkpomeTpom. bokoBon 3a3op B 3ybbsix Ko-
HUYECKOW nepeaayn N3MepsoT Npu ABYX KPaNHUX NONOXEHUSAX 3aCTOmMNOo-
PEHHOro Bana: npu CABMHYTOM Barne B CTOPOHY NMapHbIX LLECTEPEH U Npn
pa3nBMHYTOM Barne B CTOPOHY OT NapHbIX wecTtepeH. [Nocne pa3bopku ns-
HOC LMNMNHOPUYECKMX LLECTEPEH ONPEAENSOT U3MEPEHMEM TONLLMHBLI 3y6a
LUTAHreH3yboMepoM unu AnuvHbl obLen Hopmanu - 3ybomepHom ckobown.
N3HOC 3yBbeB KOHMYECKNX Nepenad — KOCBEHHO MO XapakTepy paboTbl ne-
pegayn. (TexHonorna samepoB NOAPOBHO n3noxeHa B nabopaTopHbIX pa-
B6oTax no gaHHOMY Kypcy).

PaspewaeTcs npu pemoHTe TP-3 ocTtaBnaTb B paboTe 3yb4aTtble Kone-
ca (LecTtepHn):

- eCn BMSATUHbI, MENKNE PaKOBUHbLI B BUAE CbiNv 1 apyrne aoedekTbl uMme-
toT rnybuHy He 6onee 0,5 MM, a oTaenbHblE — A0 1 MM 1 nx obas nno-
lwanb He npesblwaeT 25% paboyen NoBepXHOCTU OAHOro 3y6a;

- C OTKONOM YacTu 3yba, ecrniv OTKOSMOBLUASACA YacTb, HA4YMHas OT Topua
3y6a, He npesbiwaeT 10% ero AnvHbl, OCTPbIE KPOMKM MecTa oTkona 3yba
CKPYrNSHOTCA.

Bonpocbl Ana camonpoBepku

1.Kak onpenensietca oBanbHOCTb U KOHYCHOCTb LLEEK?

1. Kakum obpasom ycTpaHsaTca AedekTbl LWEEK KoneH4yaToro sana?
3. Kak onpegenntb BrueHune week KoneHyaToro Bana?

4. Kak npoBepsAOT HECOOCHOCTb Noctenen amsens 1497

5. HazoBuTe NpunymHbl M3HOCaA aHTUAPUKLMOHHOIO Crnos BKragsiwa?

6.Kak onpegenutb CTyneH4YaTOCTb BKNaAbILEN KOPEHHbIX MOALNMNHMA-
KOB?

7. YTo nogpasymeBaeTcs nog HaTtarom Bknagbiwa?

8. Kak MOXXHO OLEHUTb BENUYNHY HaTsAra Bknagbiwa?
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9. Kakune npu4mHbl Bbl3blBalOT OBanNbHOCTb paboyen NoBEePXHOCTU BTY-

Kn?

10. Kakne npuymHbl Bbl3blBalOT KOHYCHOCTb paboyen MOBEPXHOCTU BTYI-
Kn?

11.KakoBbl IPUYMHbI TPELLUUH B AHULLE NOPLUHA?

12. K yemy npnBoguT M3HOC PYy4bsi MOPLUHA?

13.Kak onpegensieTcs n3HoC NpPeUn3noHHbIX nap?

14. Kakass oOCHOBHas HENCMPaBHOCTb MNOABMXHOIO KOHYCHOro coeanHe-

HUA?

15. Kak npoBepuTb repMeTUYHOCTb COEAMHEHMUS KIanaH - ceasio LUSnH-

APOBOW KPbILLKA?

16. Kak onpegennTb M3HOC NOCaA04YHOM NOBEPXHOCTU MO KnanaH un-

NMNHAPOBOW KPbILLKL?

17. Kak npoBepsieTcs 3arpa3HeEHHOCTb TPYDOOK pagmnaTopoB?

18. Kak oueHnBaeTca repMeTUYHOCTb TPYBOK pagmaTtopos?

19. Y10 Takoe KOMNIIEKCOHbI N ANSA YEro OHM UCMONb3YTCA?

20. Kaknmn meTogamm MOXXHO onpeaenuTb ocnabneHne nocagkm Herno-
OBWXHbIX COEANHEHNIN?

21. Kak BoccTaHaBnmBaeTCcsl NoTepd HaTdara HENOABMXKHbBIX COEANHEHNIN?

22. Kak paccuymTbiBaeTCs HaTAr KOHYCHOro HENOABWMXKHOIO COeANHEHUS?

23. Kakmm cnocobom MOHTUpYETCHA HENOABWXHOE COeaANHEHNE?

24. Kak onpegensieTcst M3HOC LWNLEBOro COeaNHEHNA?

25. Kak BocctaHaBnmMBaeTCs M3HOC LUNNLIEBOro COeaANHEHNNA?

PekomeHngyemas nutepatypa[ 1l -6, 10,14 ]. 3
Nekuma 10. TEXHONOIMNA PEMOHTA 3JIEKTPUYECKUX YACTEMU
OBOPYOOBAHUSA JTIOKOMOTUBOB

lNnaH nekymu:

10.1. KOHTPOSIb COCTOSIHUSA INIEKTPUYECKMX Lienen.

10.2. BoccTtaHOBNeHe U3onaumm nyTem O4YMUCTKM.

10.3. BoccTtaHoBneHne n3onaumm nytem rnponuTKu.

10.4. BoccTtaHOBNEHE N30NALMM NyTEM CYLLKW.

10.5. PEMOHT pasbeMHbIX CKOMNb3SALWMX KOHTAKTHbIX COe4UHEHUN.
10.6. PEMOHT akkymMynaToOpHbIX 6aTapen.

10.1. KOHTPOSNb COCTOSAHUSA SNEKTPUYECKUX YaCTEN

OCHOBHbIMM MOBPEXOEHUS INEKTPUYECKMX YaCTEN SABMSKOTCA CHU-
XXEHne conpoTUBNEHUS U3onauuun, nospexageHue (npobon) naonauumn, ob-
pbIB, HAOPbIB, HEYAOBNETBOPUTESbHbBIA KOHTAKT, MEXBUTKOBOE 3aMblKa-
Hue. MNpuYnHBLI HencnpaBHOCTEN:

- MOHWXKEHME CONPOTUBIIEHNSA N30MALMN NPOUCXOOUT B pesynbTaTte
YBNaXXHEHUS U 3arpA3HEHNE NOBEPXHOCTU U30NALUK UK ee CTapeHne npu
BO34eMCTBUMN BOMbLUNX TOKOB 1 TEMNepaTypbl;
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- NpoBon n3onNALMN Bbi3blBAETCA MEXAHUYECKMM pa3pyLLEHNEM B pe-
3ynbTate ocnabneHns KpenneHns n 4encTBna AMHaMNYECKUX Harpys3ok;

- 00pbIB, HA4PbIB, HApYLLUEHNE KOHTAKTa Bbl3blBaAtOTCA OONbLUNMN OUHa-
MUYECKUMWN Harpy3kamu, neperpeBoM U OKUCIIEHNEM KOHTaKTOB, HapyLue-
HMEM TEXHOMOMMKU Nankm n COOPKN ANEKTPUYECKUX Lienemn.

KoHTponb cocTtosiHua nsonsaumn. O coCTOSAHUN U30NALMN CYasT No
BEfIMYMHE ee COonpOTUBIIEHNA OTHOCUTENBLHO Kopnyca unn Mexay otaenb-
HbIMW OOMOTKaMu 1 N0 ANEKTPUYECKON MPOYHOCTMN.

NMpoBepka conpoTuBneHnsa nsonauuun. ConpotTmBneHme n3onauum
N3MepST MEraoMMeTpamMm, KOTopble OTNIMYaTCA BENMYMHON NogaBae-
mMoro HanpsibkeHus (500, 1000, 2500 B). (TexHonorust 3amepoB NoapobHO
n3noxeHa B nabopatopHbIx paboTax No AaHHOMY Kypcy).

MuHumanbHoe conpoTusneHne nsonaumum, MOM, HOBbIX 3NEKTPUHECKNX
MaLUMH OTHOCUTENBLHO Kopnyca npu paboyen TemnepaTtype oOMOTOK onpe-
aensoT no oopmyrne

R = U?/ (1000 « P + P / 100) (1.46)

roe U — HOMUHarnbHoe HanpsXXeHne MalluHbI, B; P — HOMnHanbHas MmoL-
HOCTb MaLUMHbI, KBT.

[onycTnmoe conpoTMBrEHNE U30NSALNN TATOBLIX SNEKTpoABUraTenen
(T3M) npun t = + 20° C gormkHO 6bITb He MeHee 20 MOM. CTeneHb yBnax-
HEeHUS N3oNALUK onNpeaensoT No KoadduumeHTy abcopbumm

K= R60/ R15 22 (147)

roe Reo , Ris — conpoTuBneHne nsonsauumn, namepeHHoe B TedeHne 60 n 15
CeKyHa.

N3onsaums cumtaeTcs Cyxom, ecnu oTHOLEHE paBHO unu bonbLue 2-X.
[lononHUTENBLHO CTeneHb YBNaXXHEHUA MOXHO OLEHUTbL C MOMOLLbIO
npubopa koHTpons BnaxHocTtu (MKB-5). (TexHonormus 3amepoB Nogpo6bHO

n3noxeHa B labopaTopHbIX paboTax No AaHHOMY Kypcy).

NMpoBepka npoyHOCTU uU3onAUUN. [1POYHOCTb U30NALUM ATIEKTPUYe-
CKMX MaLlunH npoBepsieTcs Ha cTteHae A-540 nepeMeHHbIM TOKOM BbICOKOro
HanpskeHust yactoton 50 Y. BenmynHy ncnbiTbiBaeMoro HanpskeHuss B
B ona anektpuyecknx mawimnH onpeaenstoT no goopmynam

[Mpn KanuTanbHOM PEMOHTE

Uyecn =2 U + 1000 (148)

roe U — HOMUHanbHoe HaripdaxeHne MallnHbl, B.
npun gernoBCKOM peMOHTE
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Uyen = 0,75 (2 U + 1000) (1.49)

Hanpumep, ana akopen TOM tvna 904118 Upcn = 2200B.

[MopsiAoK UCbITaHWUS:

- nogHumatoT HanpsbkeHme ao 1/3 Uycn, 3aTeM MeANEHHO, B TeYeHue

10+12 c po Uych;

- BblaepxuBatoT Uycn B Te4eHne 1 MUH;

-NfaBHO CHWXAaT HanpskeHne 0o 1/3 Uycn, a 3aTem 4o Hyn4.
30naumio UCNbITbIBAKOT HA NPOYHOCTbL €CNK €€ CONPOTUBIEHNE HAXO-

ONTCA B 4ONYCTUMbIX npeaenax.

BakHO npu oueHKM n3onauum 3HaTb HU TONbKO ee COCTOSHME Ha MO-
MEHT U3MepPEHUs], HO N NPOrHO3 Ha byayluee. Takum TpeboBaHnam obna-
paeT npubop «TaHreHc 2000», OCHOBaHHbIA HA NU3MEPEHUN TaHIeHca yr-
na AnanekTpu4ecknx noTepb.

OCHOBHbIE TEXHMYECKME XapPaKTEPUCTUKM u3Meputens «TaHreHc
2000» npuBeaeHbl B Tabnumue 1.10.

Tabnumuya 1.10

OCHOBHbIE TEXHUYECKME XapaKTepucTtmkn nameputens

«TaHreHc 2000»
-5
[InanasoH usmepeHws tg d 1107 - 1,000 (0,001 -
1000/4)
[MorpelwHOCTb n3mepeHus tg d +(2x107*+0,01xtgd,)
[lmanas3oH namepeHnsa emkocTtu, nd 10 - 340x10°
[MorpeLwHoCTb U3MepEHNT EMKOCTH 1(0,5 n®+0,005%C,)
[vanasoH ucnbiTaTenbHOro HanpshkeHns, B 1000 - 10000
[TorpelwHOCTb N3MepeHnNsa HanpsXXeHUs (1 B + 0,01xU,cn)

[abapuTHble pa3mMepbl, Macca, Kr:
- 6ok npeobpasoBaTens
- 610K ynpaBneHus

440x270x160 mm, 7
520x310x260 mm, 17

HdnanasoH paboynx Temnepatyp , °C oT muHyc 10 go 40

Bpemsa HenpepbiBHOW paboTbl 6510ka Npeob-
pasoBaTtenst OT BCTPOEHHOrO akKymMymnaTopa,
yac

He MeHee 8
(He meHee 150 namepeHnn)

[nvHa WwTaTtHOro n3mMepuTenbLHOro kabens, m 15
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[MpoBeaéHHble nccnegosaHna ydyeHoiMn BHUWMXKTa 4yétko obosHaumnm
3aBMCUMOCTW TaHreHca yrna 3 npyv pasfiMyHbIX NPUNOXKEHHbIX HarnpsKeHn-
AX K ucnbiTyeMomy obpasuy C pasnuyHbiMuM gedektamu usonauuu. B
anpoKCUMUPOBaAHHOM BWe 3TO MpeacTaBrieHO Ha pucyHke 1.32. U3 rpa-
dvka BMOHO, YTO YeM Bbile 3Ha4YeHue tg O TeM BnaxxHee N3onAums arnek-
Tpnyeckon MawwmHbel. BHUWMXKXT Ha 6ase MockoBCKOro fiokomMoTuBOpe-
MOHTHOIO 3aBoa MNPOBEN WUCMbITAHUA Ha BO3MOXHOCTb NMPUMEHEHUSA CU-
ctemMmbl «TaHreHc-2000» ANns OUEHKN TEXHUYECKOro COCTOSAHUA TAroBbIX
anekTpoaBuraTtenen NIOKOMOTUBOB, rae 1 Nonyyun noareepXxaatoline aax-
Hble 00 afeKBaTHOCTU K >Kene3HOLOPOXHOMY TPaHCMNOpPTYy AaHHOM 3Kche-
pUMEHTanNbLHON Moernw.

OcCHOBHbIe NpenmyLLiecTBa NPUMEHEHNS] aBTOMaTU3MPOBaHHON CUCTe-
Mbl KOHTPOMS TEXHWUYECKOro COCTOSAHUSA nsonaumm « TaHreHc-2000» - aTo
BO3MOXHOCTb onpeaeneHus passusatolierocs gedekra. [lonosiHeHne Bbl-
YyncnuTesribHoro 6oka NPorpaMmmMon NPOrHO3MPOBaHNA pa3BUBalOLLErocH
aedoekTa, BnosiHe BO3MOXXHO BBMAY OTIIMYHOW KOPPESAUMN AaHHbIX NOSy-
YeHHbIX B NpoLiecce AnarHoCTUPOBaHUS.

03 2P
0,25
0,2 —
0,15 ;__;}_
2
051 ____/
0,05 1
0 [ T T T
0 1 2 3 4 U, kB 5

Puc.1.32. OnpenenexHune kadectBa U30MnsUum ¢ UICNONb30BaHMEM MeToaa
yrna guanekTpuyecknx notepb: 1 -cyxada, HopMmanbHasa nsonauus; 2 -
n3ondauma, Haxogawaaca AnuTernibHoe BpeMs B SKcnyatauum; 3 - yBnax-

HEeHHast n3onaums

KoHTponb cocTtossHMA NpoBOAHMKOB. COCTOsIHME NPOBOAHNKOB MOX-
HO NPOBEPUTb U3MEPEHNEM OMMUYECKOrO CONPOTUBIEHNA, METOAOM Naje-
HUSA HANPS>KEHUS, UMNYNbCHOW YCTAaHOBKOW UMW UHAYKLUWNOHHLIM METOA0M.
OueHKa COCTOSAHUS NPOBOLHMKOB NyTEM U3MEPEHUST OMUYECKOro COMNpo-
TUBNEHNA NpuBegeHa B nabopaTopHbIx paboTax no JaHHOMY Kypcy.

MeToa nageHusa HanpskeHUs. IM oueHMBaeTCa COCTOSIHUE NPOBOA-
HUKOB OBMOTOK SAKOPS 3NIEKTPUYECKUX MALLMH NOCTOSIHHOIO TOKa. YTofb-
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Hble LETKN KOHOYKTOpa yCTaHaBMBAKOTCS Ha KOMNJIEKTOPE Ha pacCTOsIHUN
lwara obMOTKM No KonnekTopy (puc.1.33).
[MopsiAoK KOHTPONS OBMOTKM AKOPSI:

- U3MEPSAT MUNIMBOSNIbTMETPOM NaZEeHNe HaNPsKEHNS MeXay coceaHUMU

KONNEKTOPHbIMM NNIaCTUHAMMU;

- onpenenawT cpeaHue 3HadveHue nageHnsa HanpskeHus A Ucp.
_cpaBHuBaloT A U, A U3 n T.4. ¢ A Ucp. OTKNOHEHME AonycKkaeTcs
20%. Ecnn A U; > A Ucp, TO CyLLECTBYIOT HEUCNPABHOCTN — HAAPbIB UMK
nroxaqa navka netywkos, ecrim A U; < A Ucp — MEXBUTKOBOE 3aMblKa-
Hue. NMpenmyLLecTBo AaHHOro MeToaa — BO3MOXHOCTb onpeaeneHns
TOYHOro MecTa HeucnpaBHOCTU B 06MOTKe. HegocTtaTtok - Heobxoaun-
MOCTb NPOBEAEHMS MaTeMaTn4eckmx pacyeToB. B nabopatopHon pabo-
Te Ne 17 npuBoaguTca MeToamka UcnonbL3oBaHMa MeToga nageHus
HanpsbkeHust yctponctaomM tuna KIrMnaoM.

4-6 B 5-10 A

Puc. 1.33. Cxema ycTaHOBKM 4N NPOBEPKN AKOPS METOLOM NageHnd
HanpspkeHus: 1 — KOHAYKTOP; 2 — WeTKN; 3 — KONNeKTop; 4 - MUNSIMBOSb-
T™MeTp (15+45 mB)

B cooTtBeTcTBUE C TPEOGOBAHMAMM HOPMATUBHOM AOKYMEHTALMN Ha UCTIbI-
TaHWe KOMMNEKTOPHbIX ABUraTenemn NocToOsSHHOrO Toka, a Takke cneundukm pa-
BOTbI 1 OpraHn3aLUmnmn TEXHONOMMYECKOro NpoLecca Ha NpeanpuaTusiX TIOKOMO-
TUBHOrO X03aNCcTBa LEeHTPOM « TpaHcnopT» r Omck bbina paspabotaHa Mo-
BunbHaga cnuctema KOHTpons u anarHocTukm [Joktop-30zm, No3BosnsitoLLas
OLEHMBaTb Ka4eCTBO N30MSLMKN, CTEMEHD YBAXXHEHMS 1 HEOOHOPOAHOCTUN €€
CTPYKTYpbl, @ Takke Npon3BoauTb NoMcK 1 nokanusaumo MB3 B 06mMoTkax
SIKOpPS1, OCTOBA, OCHOBHbIX 1 A0H6aBOYHbIX NOMNOCOB. [1prnbop coaepXmT B CBO-
€M CocTaBe oaHOMMaTHbIN KOMMbKTEP, andaBnTHO-LMAPOBOW ANCNIEN OANS
oTobpakeHNa HopMaLmMm U KOMMNSIEKT U3MepUTENbHbIX Moaynen (Ldpo-
BOM MeraoMmeTp Ha 2500B ans namepeHnsi ConpoTMBEHNSA N30NALNK, KO-
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achduumneHTta abcopbumm, BO3BPaTHOrO HANPSHXKEHUS N U3MEPUTESb KOM-
MIEKCHOrO COMPOTUBIIEHUSA — Z-MEeTP AN U3MePEHUs MHOYKTUBHOCTU, 06-
POTHOCTW, TAHreHca yrra OUanekTpuyYecKknx notepnb).

KoHTponb fikopsi UMNyNbCHOM YCTaHOBKOW. lIMnyrbcHasa ycTaHOBKa
No3BONSAET onpeaenutb AedekTbl MPOBOAHMKOB OOMOTKN U MPOBEPUTL MEX-
BMTKOBYIO MPOYHOCTb M30MAumn. [na 9Ton NPOBEPKU UCMOSb3YHOT YCTaHOBKM
Tvna NY-80 unu NB-3. MaBHbIMM1 YacTaMMN MMNYNbCHOW YCTaHOBKN SIBNSAKOTCA
reHepaTtop UMNynbCcoB, 610K pa3BepTkM U ycunutenbs. 'eHepaTop UMNynbLCoB
— KOoHAeHcaTop 60NbLION EMKOCTU, KOTOPbIN 3apsbkaeTcs OT BbIMNPAMIIEHHOro
HanNPsHKEHUs1 N Yepe3 npubop paspsbkaeTcs Ha UCMbITbIBAEMYHO OBMOTKY.
[Mpnbop paboTtaeT no cxeme mocta (puc. 1.34), nnedamm KOTOporo SIBNsStOTCA
yyacTkM nposepsiemonn obmoTku. [Npyn nogade umnynbca BOSHbI BbICOKOMO
HaNPsYKEHMS1 pacnpoCTpaHATCA No obenm napansnenbHbiM BETBSIM OOUHAKO-
BO WU OAHOBPEMEHHO O0CTUraloT BGOKOBbIX 9MeKTpoaoB, O Yem byaet ceuie-
TEeNbCTBOBATL MpsiMasi JIMHUA Ha 3KpaHe. Ecnv e conpoTuBneHue BeTBeW
pasfnyHoO, TO paBHOBECKE MIley MOCTa HapyLlaeTCcH, BO3HUKaeT pa3HOCTb Mo-
TEeHUMarnos B AnaroHasne MocTa 1 Ha 3KpaHe BMECTO MPSIMON NOSBNAETCS Kpu-
Bas NMHUA. VICKYyCCTBEHHO 3aMblkas KOMMEKTOPHbIE MIIacTUHbI, MOXHO orpe-
aenvtb MecTo gedpekta. Ecnv npu 3amblkaHUy KpuBasi U3MEHUT MOSTOXKEHNE —
aedeKta HeT, a ecnmn He U3MEHUT — aedekT ecTb.

[MpenmyLiecTBa MMMYNbLCHOW YCTAHOBKMK: MPOCTasi TEXHOOMSA 1 Maroe
BpeMsi 1181 OLIEHKN COCTOSIHUA 0BMOTKM sikopsi. HeqocTaTknu: HEBO3MOXKHO
onpeaennTb Kakon MMEHHO AedekT MMeeT oBMOTKa 1 yCTaHOBKa TpebyeT
NoBbILLEHHbIX Mep 6e3onacHOCTU Npu ee 0bCnyXmMBaHuU, T.K. K HEN NOOBO-
anTca 6onbLLOe HanpsKeHue.

Puc. 1.34. Cxema uMnysibCHOW YCTAHOBKW.: 1 — UMMYJIbCHbIN reHepa-
TOp; 2 — ANEeKTPOHHO-Ny4YeBas Tpybka; 3 — weTka; 4 — obMoTKa sKops

KoHTponb 06MOTOK MHAYKLMOHHbLIM MeTOAOM. OTOT METO, OCHOBaH
Ha CO34aHUX NEePEMEHHOro MarHUTHOrO Nonsi B 0OMOTKE 3MeKTpUYeCcKon
MawmHbl (puc. 1.35). NpeaBapuTesibHO OLEHUTb COCTOSIHME OBMOTKN MOX-
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HO MeTannmyeckoun nnacTnHon. Ecnu oHa nputdarnBaeTca K xeneay akops,
oOMOTKa UMeeT MEXBUTKOBOE 3aMblkaHne. ToYHoe MecTo fgedbekTa onpe-
OenseTca C NOMOLLBIO LWyna, KOTOPbIM 3aMblKaeTCs ABe COCeHUX NacTu-
Hbl.

[Mpy HanNM4YUM HemMcnNpaBHOCTU B BUTKE, CTPerika amnepMeTpa OTKITOHS-
eTcq Ha aBa u bonee geneHun. Npu OTKNOHEHUN B MEHBLLYKO CTOPOHY —
MEXBUTKOBOE 3aMblKaHWe, Npu OTKIMOHEHUN B BonbLUY0 — HAApbIB, HapYy-
LLIEHWE ManKu.

@ ~220B

Puc. 1.35. Cxema MHOYKUNOHHOM YCTAHOBKM: | — 3NeKTpoMarHuT; 2 - HayLu-
HUK; 3 — KOJINEKTOP

OBMOTKY BO3BYXOEHMS NEKTPUYECKON MaLUMHbI HA Hann4ne Mex-
BUTKOBOIO 3aMblKaHUSI MOXXHO NPOBEPUTL METOLOM TpaHcdopmaTtopa
(pyc. 1.36). Ha ognH cepaeyHunK ycTaHaBNUBAIOT LUTATHYHO KaTyLUKy C aM-
nepmeTpom A, a Ha gpyron ogesatoT ucnblTbiBaeMyto. Ecnu npmn nogadve
HanNPsKEHMs1 Ha KaTyLKy 1 TOK ocTaeTcs NPEXHUM, 4To 1 6e3 KaTyLKu, To
aedoekta HeT. Ecnn e TOK yBennyunBaeTCs, TO B KaTyLlKe 2 — MEXBUTKO-
BOe 3amblkaHme. MeTog obnagaeT npoCTOTON U BbICOKOW TOYHOCTbLIO.

O 1 2 g —=©
220

T~ ~—
C ~ ~b>

Puc. 1.36. Cxema npoBepkn o6MOTKM MeTOAOM TpaHcdhopmaTtopa: 1 —
LUTaTHas KaTywka; 2 — ucnblTbiBaemMas KaTyLuka

11.2. BoccTtaHoBreHne n3onaumm nytem O4YUCTKU
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Cyxas nbifb, NEerko cayBaemasi € rnsiHUeBon NOBEPXHOCTU, Nonas B
TPELLUMHBI U gpyrne yrnybrneHns n nponuTasLLMCL Bfiaron U Macriom, Tpya-
HO yaanseTcsa ¢ TOKoBeaYyLMX YacTen. B oToenbHbIX 4eno BMECTO NOSIHOro
yaaneHus 3arpsi3HeHNA orpaHNYnBaroTCa 00TUPKON N30SIMPOBAHHbIX NO-
BEPXHOCTEN M TOSNbKO B AOCTYMHbIX MECTax C nocneayroLen npornmTKon.
Takon «MeToa» BOCCTAHOBIIEHUSI MOBEPXHOCTHOrO Crosi U3onaumm — ca-
MOe XyJLlee 13 Toro, YTo MOXXHO CAeNaTh, Tak Kak Crion TOKoBeayLLEN rps-
31, T.e. NyTb YTEYKM TOKA, OCTAETCA HETPOHYTbIM. TOK N0 HEMY ByaeT yxo-
ONTb TakK Xe, Kak U 40 OYUCTKKU, C TOW NULb pa3HULEN, YTO 3TOT NyTb OyaeT
CBepXy NPUKPbIT HOBOW NTaKOBOW MieHKOW. ToNbKO TwaTenbHast O4ncTKa
rpPSI3EBbIX OTMOXEHUM K Nocneayowas 3a 3TMM NponuTka MoryT BOCCTaHo-
BUTb NOBEPXHOCTHOMY CJI0H0 U30NALMN 3aLMTHOE CBOUCTBO OT NPOHUKHO-
BeHud Braru n macna.

OuncTKka nsonsauum CTPyUHbIM CNOCOBOM. DNeEKTpUYecKne MallnHbI
N UX YacTn oOMbIBAKOT B 2-X KaMepHbIX YCTaHOBKax. B nepBoin kamepe
NPOM3BOAUTCS OYMCTKA, @ BO BTOPOM — CyLlKa. TUNOBLIMU pacTBOpamu siB-
natTtcsa: llabomug -101, Ol — 10 (koHueHTpaumsa 30 r Ha 1 NnTp), C TEM-
nepatypoii 80+90° C, Bpems oumcTtku 15 muH. OgHaKo 3Tv pacTBOpbI 3Ha-
YNTENBbHO CHWXKAOT COMNPOTUBIIEHME N30MALUK, MOITOMY CTPYMHYHO OYUCT-
Ky MPUMEHSIOT B OCHOBHOM MpPU KannuTanbHOM PEMOHTE MaLUVH.

B cBoe Bpems LIT MINC pekomeHOoBano Ans 04YUCTKN SNEKTPUYECKUX
MaLUWH HOBble pacTBopbl: Tepmoc, MJ1-8, MJ1-7, Onea (cm. Tabn. 3). 3K
PacCTBOPbI HM TOSTbKO HE CHMXXAKOT COMPOTUBMEHNE M30MSAUNKN, HO HA0OOOPOT
nosbiwatoT ee. PactBop Tepmoc cogepXuTt Bronormyeckm Hepasnaraemoe
BELLLECTBO, KOTOPOE 3anpeLLeHo K copocy B kaHanusauuto 6e3 npeasapu-
TenbHoro obesspexmaHms. OcTanbHble CpeacTBa UMEIT psig Npenmy-
LLIeCTB:

- Hebonbwou pacxoq (B 2+5 pa3 MeHbLle pacxoga pacTeBopa Tepmoc: npu
0,1% - Hon KoHueHTpaumn — 80 r Ha TO[ n 20 r Ha AKopb);

- cpeacTBa beclenoyHble, OHU HE AatoT TOKONPOBOASALWMX OTHOXEHNN Ha
NOBEPXHOCTUN U30S1ALMN, YTO NO3BOSISET OTKaA3aTbCH OT repMeTmsaunm rnpm
oOmbIBKE. KpOoMe 3TOro, OHM He BbI3bIBAOT KOPPO3NIO MOALUNMHUKOBLIX Y3-
nos;

- ManoneHsunecs, Guonorn4yeckn Markne morLime cpeacrea. Mx pereHe-
paunsa npousBoaguUTCa NyTeM OTCTOA NpU TemnepaType 60° C B TeueHue
3+4 yacos;

- NPOMBILLUIEHHOCTb NPON3BOANT UX B BOMbLLOM KONUYECTBE.

B Tabn. 1.11. npuBoasTca pesynbTaTbl U3BMEPEHNSA CONPOTUBIEHNS
nsonsumm Ryz nocne obmbiBkM sikopen T Tennososos B Aeno Mypom cT-
PYMHBbIM CNOCOOOM 3TUMKM pacTBOPaMM.
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Tabnuua 1.11

Pe3yJ'IbTaTbI namepeHnsa Rys nocne 0bMbIBKM

Y3en T Rus 0o obmbiBKK, | Rys nocrne o6- Rz nocne npo-
MOwm MbIBKM N CYLLKN MNTKN U CYLLIKK,
npu t = 100°C, MOwm
MOm
Axopb Ne1 1,0 50 1000
Axopb No2 3.0 100 100
Axkopb Ne3 0 3 50
Axkopb Ne 4 0 100 100

[lonoNMHNTENBHO K BbILLENEPEYNCIEHHBIM  MOKWLWKMM CpeacTBaM  Ha
["OpbKOBCKOM X.4. CTann NpuMeHsiTb oTxoabl CvHTamuaga 5, kotopble 06-
nagaroT TEMU XXe CBOMCTBaMU, 4TO U pekomeHaoBaHbl LIT MIC, Ho 3Haun-
ynTenbHo gelwesne. Ero nonyyatoT B KayectBe NoGOYHOro Npoaykra npous-
BoacTBa npenapata «CuHTammnga 5», KOTOpbIA COCTOUT M3 MEXaHWUYECKOWN
cMmecu pocpopHoKkUCTbIX W yrnekucnbix conen ¢ 20 — 50% «CuHtammnga 5».
[na ounctkm sikopen ucnonbayetcs 0,5% BOAHBIM pacTBOP Npu Temnepartype
70 — 80°C v gaenenun 0,2 — 0,3 MMa. ConpoTnBnenne n3onsumm Bcex npo-
MbITbIX SKOPen C HyreBbIM 3HayeHnem BocctaHasnmeanochk 4o 30 — 50 Mlla.

OuucTtka napamu pacteBoputensi. CyLHOCTb 3TOro cnocoba coctonT
B crnegytowem. B napoBoe obnako pactBopuTensd nomMeLwlatT B NogseLle-
HHOM COCTOSIHUW SIKOPb 3NEKTPUYECKON MaLLnHbI (puc.1.37), KOTOpPbIN
ObICTPO NOKpbIBAeTCA KOHAEHCATOM pacTBoputens. lNocnegHnn pasbvena-
eT 3arpsA3HeHNd U BMeCTe C HAMU CTekaeT B nogaoH. [pouecc npogonxa-
eTCcsa O Tex Nop, Noka SsKOpb He HarpeeTcda Jo TemnepaTypbl napos. B ka-
YecTBE PaCcTBOPUTENS MUCMONbL3YITCA TpuxmnopaTtuneH (tk = 87° C) u nep-
xnopaTtuneH (tx = 121° C). >KenaTenbHO NPUMEHATL PaCcTBOPUTENM C ty >
100° C, Torga oTnagaeT Heo6XoaMMOCTb CYLLKM N30NALNU NOCNe OYUCTKMN.
MpenmyliecTBa gaHHoOro cnocoba: 6biCTpas U KadecTBEHHast O4MCTKA Kak
HapPY>XHbIX, TaK N BHYTPEHHUX NOSIOCTEN AKOPS; HET HEODXOANMMOCTM B
CyLLKe.

HepocTtaTtkn: HeobXoANMMO CTPOro KOHTPONMPOBaTL TEMMNEPATYPY pacTBopa
(Mpn 4Ype3mepHOM HarpeBaHUM MOXET MPOU3OMTI Pa3rfioXeHNe pacTBOpPU-
Tens n obpasoBaHne ONacHbIX XUMUYECKMUX COEOMHEHNI); BPEMS BbIAEPXK-
KN SIKOpsi B Kamepe OOMMKHO BbITb He 6orblle BpeMEHN pacTBOPEHUS 3a-
rpsA3HeHns (B NPOTUBHOM Cllyvyae U3onauus, N3roToBrieHHast U3 Kpem-
HUMOPraHMYeCKNX CoeANHEHNN, HAYHET pasnaraTbCs).
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XonogHas Boga

| PacTBopuTenb

Puc. 1.37. Cxema ycTaHOBKM A58 OYUCTKN AKOPS nNapamMu pacTBOpUTEns
11.3. BoccTtaHoBneHne n3onduumn nytem ee rnponuTkm

[MponuTka nsonsaumm Heobxoanma Ansi NOBbILLEHUS BfIAaroCTONKOCTU U
NnoslydeHus rmaHLEBON 3aLLMTHOW MOBEPXHOCTU, OT KOTOPOM XOPOLUO OTAe-
NAKTCA pasfnunyHble 3arpasHeHnd. [Npu nponuTke U3onaunm gocturaeTcd
MOHOSIMTHOCTb B COEANHEHUSIX MEXOY KOPMYyCOM U OOMOTKON, a Takke He-
CKOSNbKO yny4yLllaeTcs TENSIONPOBOAHOCTb TOKOBEQYLLINX YaCTEN.

[MponuTKy N3onaunmn SKOpen 3NeKTpUYECKMX MallnH NPon3BOAAT Ha
TP-3, CP u KP, ecnn npober oT npegbiaywen nponutkm 6onblue 360 ToiC.
KM. [TpONUTKY OCyLeCTBAOT B flakax:

- ®J1-98 (cuHTETUYECKMIN, TEPMOPEAKTUBHBIN, ANS U3onsaummn knacca E, B).
OH xopoLLo 3anonHAeT NycToTbl, MOMIHOCTLIO BbICbIXaeT B TOSICTOM Crloe,
MacCI1OCTOEK,;

- M3-933 (nonnadmpHO-aNoOKCMAHbIW, AN1s n3onauum knacca F).

[MponnTKka MOXET OCYLLLECTBIATLCS CReayrLwwmMmn cnocobammn: oKyHaHu-
eM, BaKyyMHO — HarHeTaTeNbHbIM U C MPUMEHEHMEM YIbTpa3sByKa.

NMponuTtka oKyHaHneM. AKOpb B BaHHY NOMELLLAOT BEPTUKANBHO, NpU
9TOM YPOBEHb JlaKka He OOJPKEH JOXOAUTb 4O NEeTYLLKOB KOSSIeKTopa Ha
15+20 MM, TemnepaTypa naka 20+50° C. MNponuTka B nake AnUTCA 40 Tex
nop rnoka He NPeKpaTUTLCS BbIXOL My3blPbKOB U3 Nnaka, HO He MeHee 15
MUH. locne 3Toro ocyLecTBNseTCs BblaepKka Hag 6akom B TedeHune 20
MUWH, 3aTEM — B HAKNOHHOM MOMOXEHUU B KaHTOBaTene B TeyeHne 45 MuH.
[Mocne 3TOro AKopb OYMLLIAIOT OT HaMMbIBOB, NPOTUPAIOT 1 NoABepratT
cyluke. Mpw nponutke B nake ®J1-98: Temneparypa 130+140° C B TeueHne
8 vac; npu nponuTke B nake MN3- 933: Temnepatypa 120+130° C B TeyeHne
3 u.

HepocTtaTkoMm NponuTKN ABSIETCA NIOX0e 3anosiHeHne NycToT U3-3a
HanM4na B N30NALMM BO34yXa N HAU3KOrO N30bITOYHOIO AaBfieHnS.

[aHHbIM MeTo NpUMeHseTCA Nocre BakyyMHO-HarHeTaTesibHOW npo-
NUTKe, C NOCTOSAHHLIMX BaHOaXaMWn Ha SIKOpe 3NEKTPUYECKON MaLUMHbI.
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BakyyMHo-HarHeTaTenbHaa nponuTtka. 3ta nponutka obecneynsaet
bonee agpPeKTUBHOE YNNOTHEHNE CEKLMN ODMOTKM SIKOP4, TaK Kak nepen
NPOMNUTKOMN NPOM3BOAUTCSA OTCOC BO34yXa M NPONUTKa NPOBOANTCA Mo U3-
ObITOYHbIM AaBneHneM. Nopsagok NPOnNUTKA:

- AKOpb NoMeLatoT B aBToknas (puc. 1.38), rae BblAepXUBaKOT B Bakyyme
0,08 MTla B TeyeHne 15+30 MnH. B aTOM criydae Bo3ayx, coaepKallmmncsa B
N30nauuMmn, paclumpsieTca n ygandaeTca n3 aBToknasa HaCoCOM;

- NogaeTcs nak B aBToknas 1 co3gaetca gasnenme 0,15+0,18 Mla B Te-
yeHue 1,5 v;

- NPOV3BOAMTCS CyLLKa B aBToknase npu t = 70+80° C B Bakyyme 650+750
MM.PT.CT B TeYEHVe 2 4, 3aTeM npu aTMmocepHOM AasneHun npu t = 150°
©B TeueHue 3 \;

- SIKOPb BbIHUMAIOT M3 aBTOKIaBa U cywart B neyn npu t = 100° C B Teue-
HUe 24 4; Nocne CyWwKW NOATAMMBAOT KOSNEKTopHble 60MThl, NPOBEPAIOT
COMNPOTMBEHME N30NALNUN N INEKTPUYECKYHO NPOYHOCTD.

[MponNUTOYHbIE NAaKM ObICTPO OKUCNAKTCS KNCNOPOAOM N OHU CTAaHOBAT-
CH HENPUroOHbIMK K AarbHeNLWeMy Ncnosib3oBaHnto. YTobbl nsbexaTb aTo-
ro, AaBfieHWe Ha Nak NepenaroT He CXKaTbiM BO34YXOM, a CKaTblM a30TOM
UIN YrNEeKNCbIM ra3om.

[Tocne nponuTKM anekTpuyeckas NPOYHOCTb U30NALMN YBENNYNBAETCS
Ha 1,5+4,0 kB.

Bosayx

Q

J'IaK‘S‘

Puc. 1.38. Cxema aBTOKNnaBa

B nocnegHee BpemMsi NOABUIIMCL HOBbIE MPOMNUTOYHbIE MaTepuarnbl 1
Crnocobbl NPONUTKM.

Mponutka KoMnayHaamu. WX NpenmMyLlecTBO: OTCyTCTBME BOMbLIOIo
cofepXaHus pacTBopuTenemn, YTo No3BONSAET YyudlnTb TEXHONOMMYECKUn
npouecc, T.K. KOMNayHObl HE TOKCUYHbI, Noxapobe3onacHbl U He 3arpsas-
HAKT OKpyXatoLlyto cpeny. B Toxe BpeMsa AKOpb ABSETCA PEMOHTHONPU-
FOAHLIM, T.K. MPY HarpeBaHum Ao t = 180+220° C cHbKaeTcs ero LeMeHTu-
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pyloLias cnocobHOCTb, YTO NO3BOSISIET NErko MpPomM3BeCcTU AeMOHTaX 06-
MOTKM 6e3 ywepba ana cepaoeyHuka. HecMmoTpsa Ha TO, YTO flak gellesne
KOMNayHOOoB, pacxop Jlaka B npouecce NponuTkn B 2-3 pasa Bbllle pacxo-
[a koMmnayHgaa. Bce 9TO B KOHEYHOM UTOre CHWXaeT 3atpaTtbl HA PEMOHT
SNEKTPUYECKMUX MALLVH.

Yccypumnckum nokoMoTuBopeMoHTHbIN 3aBog (YcJ1P3) B 2002 r Bbinon-
HUN nponuTtky 150 skopen TAOL 30118 komnayHaom KIM-98U[. MNpeTeH3nn
Ha COCTOAHWE 3reKTpoaBuraTernien He nocrynarno.

YnbTpasBykoBasi nponutka. Ha YcJIP3 BHegpeHa ynbTpasBykoBas
nponutka akopen T3M. OHa BbinonHAeTcs Ha 6a3e cTaHAapPTHOroO aBTo-
Knasa u KoMMsfekca ynbTpa3ssykoBoro obopygnosaHma tuna YM16[I1P. B He-
ro BXOAWUT KOMMAEKT 13 16-Tn Nnbe3okepamnuyeckmx nanydareneun, 6nok re-
HepaTopa HU3KNX YacToT U NynbT ynpasneHus. [penmyLLecTsom ynbTpa-
3BYKOBOMW MPOMUTKK SIBASIETCA CMOCOOHOCTL Naka nog BO34eNCTBUEM Yrlb-
TpasByKa MPOHUKATb B NOPbl 3@ CHET YCUNEHUS KanunnapHoro adpdekra n
BO3MOXHOCTb NPOU3BOAUTbL OAHOPA30BYH MPOMUTKY C MOCTOSAHHbLIMK BaH-
naxamun. BHeapeHue yCcTaHOBKM NO3BOSIUIO COKPATUTb BPEMS NMPOMUTKN U
TpynoeMkocTb Ha 30+40%. YnbTpasBykoBasi MpoOnuTKa No3BONdAeT yBesun-
YNTb aAre3nnHyro NPoYHoOCTb Nnaka Ha 50+60%, YTO CyLeCTBEHHO MNOBbI-
LIaeT CPOK CNyX6bl N30MUNN INEKTPUYECKON MALLVHDI.

B 1985-90 rr. Ha HekoTopbix npegnpusatuax MIMNC CCCP, 6bina BHeape-
Ha pe3oHaHCHasa ynbTpa3BykoBas TexHonorua nponutku (PY3Il), koto-
pasi N0 CBOMM TEXHMKO-3KOHOMWYECKMM MnoKasaTesiiM 3Ha4uTerbHO npe-
BOCXOoAMSla BaKyyMHO — HarHeTaTenbHYK MponuTky. HoBasi TexHomnorus
PY3I cywecTBeHHO yaeweBnseT TEXHOMNOrM4Yecknin npouecc, no3sonsaet
NPONUTKY NPOBOAUTbL B OOUH LMK U NPU 9TOM MNOBbLILLAET Ka4yeCTBO U30Is-
umn. B ocHoBe PY3IT - npyHUMnnanbHO HOBOW TEXHOMNOIMMN MPONUTKKM 0BMO-
TOK AKOpeu, UCMNONb3YTCS ABa ABNEHUS.

XnakocTb B paBHOBECHOM COCTOSIHMM UNU B Nokoe obnagaeTt CTPYKTy-
poOM N COOTBETCTBYHOLLEN 3TOMY COCTOSHUIO OnpeaenéHHONn BA3KOCTbIO.
[Mpy co3gaHMn BO3MYLLUEHUNA B XUOKOCTU paspyllaeTcsa CTPYKTypa, u4TO
BeJeT K 3HayuTeslbHOMY, B COTHM pa3 YMEHbLUEHUI0 BA3KOCTU
XNOKOCTWU, W, criegoBaTenbHO, K YBESTMYEHMIO CKOPOCTU NPONUTKK, rnybu-
Hbl NPOHUKHOBEHUS.

B TexHonorun PY3l1 MHCTpyMeHTOM, paspyLlalowmnm CTPYKTYpY faka,
SIBNSETCA ynbTpasByK C 4YacTOTOW, paBHOMW COBCTBEHHOW YacToTe MpPOonu-
TOYHOrO COCTaBa, ornpefeneHne KOTopou nNpeacrasnseT oTAenbHy 3aha-
4y,

BTopbiMm hbakTOpoMm, BAUSIOWIMM Ha CKOPOCTb M FNyOGUHY NPONUTKK
NOPUCTBLIX MaTepuanoB sBNseTcs obnuTepaunsa Kanunnapos, KoTopas 3a-
KNYaeTcs B YMEHbLUEHUN CKOPOCTU TEYEHUS XUOKOCTEN, OBUXYLLUXCA MO
Kanunngapam, 4o Ux NosiHoM ocTtaHoBku. OBnuTepaumio Kanunnsapos MOX-
HO TakKXXe CHATb C MOMOLLbIO yrbTpasByka, B gaHHOM cny4vae sBneHue
HEe HOCUT OCTPOPE30OHAHCHbIN XapaKTep KakK B Cly4yae CO CTPYKTypow
XWOKOCTMW.
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Takum obpas3om, UCNOMb30BaHNE PE30HAHCHOrO YrbTPa3BYKOBOIO
nons npu NponuTke obMOTOK SKOpeEN MPUBOLUT K MHOrOKpaTHOMY CHUXe-
HUIO BA3KOCTU NPONUTOYHOrO COCTaBa U CHAMAaeTCcAa ero obnurepaums, 4to
obecrneuymBaeT ObICTPOE M rryboKoe 3anofiHeHWe nop M Lwenen odbmMoToK
sakopen TexHonorusa PY3[1 obMOTOK anekTpuyeckux malwuH oTpaboTaHa,
npoLwuna nabopaTopHble N KCnnyaTauMoOHHbIE UCMbITaHWUA, 4OKa3aHo, YTo
No TEXHWKO-3KOHOMMYECKMM MoKaszaTenam oHa npesbiwaeT BHI1, 1 Obina
npuHATa K TupaxmposaHuno 8 MIMNC CCCP.

[Tocne NponUTKN SKOPSI ANEKTPUYECKNX MaLLMH NOKPbIBAKOT aMarnbto. s
9TOro MUX HarpesarwT o t = 70+80° C 1 HaHOCAT ABa crosi aManu nyrnbBe-
pU3aTopoM B df1EKTPOCTATUYECKOM Mnosie. 3aTeM AKOpb cywaTt npu t =
150+160° C B TeueHue 7 u. Cylka npogormkaeTcs 4o npekpalwleHsa oTnn-
na. ConpoTuBneHne n3onsuum nepen nokKpbITUEM 3Marnbio JOMKHO ObIThb
He meHee 2 MOm.

[ns1 NOKpbITUS UCNOMb3YHT aMarnu:

- AlM-91 (3nokcuaHo-nonMadmpHas, 3eneHoro ueeTa, NpUMEHSEeTCa ecnu
aKkopb nponuTaH nakamun ®J1-98 n M3-933). B HacTosLee BpeMs BblnycKa-
eTCs HOBasi TENSIOCTOMKAs KpeMHeopraHnyeckasi amarb neyHom cywwkmn KO
918, kpacHOBaTO-KOPUYHEBOIO LIBETA, KOTOpasi npeaHa3HavyeHa ang nso-
naumm knacca H;

- [®-92 (cepas, npegHa3HadeHa As1si MOBEPXHOCTHOW NOKPACKN OCTOBA;
KpacHasi — A4Sl NOKPacKy NEeHTOYHbIX BaHOaXXen MUKaHUTOBOrO KOHyca
AKops).

OaHUM 13 MeponpuATUA NO NOBLILLEHMIO HAAEXHOCTM n3onsaunm obmo-
TOK AIBMIIETCA UX repMeTn3aumsi KpeMHeopraHM4eckumMmn ariactoMepamm.
OTUM MaTepumanam npucyLla BbicOKkasd CTOMKOCTb K HarpeBsy 1 OENCTBUIO
anekTpuyeckoro nons. PacnpocTtpaHeHne nosyuYnnn cCUimnMKoHoBbIe ana-
CTOMEpbI, BblNyCKaeMble B 3aKpblTon Tape (Tybax). BynkaHunsauma nx npo-
NCXOOMUT 3a CYET B3aMMOAENCTBMA C Bflaron Bo3gyxa nocrie BbliaaBnnBa-
HUS 13 TyObl. MPOMBbILNEHHOCTBIO pa3paboTaHbl 1 BbINyCKalOTCA repMeTu-
kn Onactocun 11-01 n 11-06. ccnegoBaHus nokasanu, YTo COnpoTuBe-
HME N30MSALNKN N HAaNPSKEHUE SIKOPSA, NPU KOTOPOM NpoucxoauT npobon, He
CHMXXanucb Nnocre NMHTEHCUBHOIO yBnaxHeHnsa B TedeHne 70+120 y. lNo
aaHHbiM BHANYKTa BHeapeHue repmeTnsaumm obMOTOK NO3BOSNIUT CHU3UTL
nospexgaemocTtb TO/l BO BnaxHble nepuoabl roga B 2+3 pasa. C BHeape-
HUEM repMeTmn3aunmn NCKNKYaeTca NPonnTKa N3onsaunm npu cpegHem pe-
MOHTE.

11.4. BocctaHoBrieHne U3onaumm nytTemM ee CyLIKu

MpuynHbI yBRaxHeHusa nsonauuun. [lotepsa BraroCTonmkoCcTu Bbl3blBa-
€TCH BO3HMKHOBEHNEM TPELUNH B NOBEPXHOCTHOM Coe U30Maumnmn 1s-3a
pasfiMyHOro TENSI0BOrO paclUMpeHns Meam oBMOTKN U cTanun cepaeyHuka
saKkops. OnbITbl MOKa3anu, YTo Npu NPONyCcKaHUN Yepes3 0OMOTKY SKOps Toka
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paBHoro 70% OT HOMWHarIbHOro, MeAHble MPOBOAHUKN OBMOTKM YONNHS-
toTca Ha 0,35 mm BonbLue, YeM cepaeyvHuK SKops. 3awmnTHasa nakosas
nneHka TonwmHon 0,1+0,2 MM, HaHeceHHasi Ha NOBEPXHOCTb AKOPS, He
MOXET PacCTSHYTbCS Ha BESIMYUHY, JOCTATOYHYIO A4S KOMMNEHcaLmMmM OCEBO-
ro nepemeLleHnsa megn obMoTKM U CTann cepaeyHuka, n no3ToMy Tpecka-
eTcs. BHavane TpelwmHbl HOCAT NOBEPXHOCTHbIM XapakTep, a Npu onpeae-
NEHHbIX YCOBUSAX, AOCTUraloT BEPXHUX NPOBOAHMKOB 0O6MOTKN. Bnocnea-
CTBMM B 3TN TPELLMHbI MPOHMKAIOT BOAA U Macno, 3arpsi3HeHHbIe TOKOMpPo-
BOOSALMMM YacTULAMK, Yepe3 KOTopble NPOMCXOANT yTeyka Toka, KoTopas
B AanbHenweM npueoguT K npoboto nsonsumn.

YBrnaxHeHue nsonauumn, ocobeHHo y T3, nponcxoamt 6onbLien ya-
CTblO 3MMOMW, BCNeACTBUE UX OTNOTEBAHNSA NPU NOCTAHOBKE B CTOWMSIO B XO-
NogHOM COCTOsSIHMK. [pakTuka nokasarna, YTo Npu pasHOCTM TemnepaTypbl
HapY>XHOro Bo3ayxa M Bo3ayxa Ha peMoHTHom ctoine 30° C, Ha sikope 06-
pasyeTcs 2 Kr Bnaru.

TpeboBaHUA Ha CYLUKY U3ONALUN:
- HarpeB yana Npou3BOANTbL MocTeneHHo, co ckopocTbio 10° C B yac. B
NPOTMBHOM CIly4ae MHTEHCMBHOE BblAENeHne Bnarn NnpuBeaeT K paspyLue-
HWUIO N30NAUUK;
- BO BPEMSsI CYLLKM HEOBX0ANMMO U3MePATb TemnepaTypy t c v conpoTusne-
HWe nsonaunn Ryz obmMoTkn Yyepes kaxable 30 MYH N CTPOUTL KPUBbIE CYLL-
kn (puc. 1.39);

A
Rua,MOM

t,C

Puc. 1.39. KpuBble cywwkn nsonaumm

- HEMNb34 NpekpawaTtb CYLLKY Npu CHUXeHun Ry CHMXeHne conpoTuBe-
HUS U30MSUNN B HAYanbHbIN MOMEHT CYLLKWN Bbl3bIBAETCS MHTEHCUBHbBIM
BblAEeNeHnemM Bnaru;

- CYLLKa cyMTaeTcs 3aKOHYEHHON, ecnu t ¢ U Ry3 CTPEMSATCA K NOCTOSIHHOM
BENMYMHE B TEYEHME 2-X NOCEeJHNX YacoB;

- CYLLIKY 3MEKTPUYECKMM TOKOM MOXHO npoBoauTb ecnu Ryz = 0,05 MOw;

- Henb34 NpesblWwaTb JONYCTUMYIO t ¢ T.K. C NOBbLILEHMEM €€ Ha 10° C cko-
POCTb CTapeHust N30MaLUnn yBenninBaeTcsi BABOE.
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Cyuwka nsonsauum B nevax. B cylumnnbHbIX nevax NpomM3BoanTCs CcyLlka
N30nauMM MaLlLMH nocne mnx pasbopku, 4o 1 nocne NponuTkn. Bece neun
OEensaTcs no MeToay NoBbILWEeHUsl TemMnepaTypbl B HUX Ha: KanopudepHble,
aspoanHaMmnyeckmne, BakyyMHble, BbICOKOYACTOTHbIE, MHOYKUNOHHbIE. [eun
OOITKHbI ObITb 060pYya0BaHbI Npubdopamn Ans ANCTaHLMOHHOIO KOHTPONS-
Temnepartypbl N30M5LUUN U €€ CONPOTUBIIEHUS.

[ns nonyyeHMss MakcMMarnbHO Ka4yeCTBEHHbIX MoKa3aTenen napamer-
poB usonaumm UBHTUT «TpaHcnopt» r.Omck paspaboTaHa cneunanunsu-
poBaHHas cylwunbHaa kamepa «CyxoBen» C CUCTEMOM YNpaBneHus TeM-
nepatypon HarpeBa M HEMNpPepbIBHOrO KOHTPOSS NapameTpoB M30MSUNK
0oOMOTOK B npouecce cylku. NMpouecc CylKku aBTOMaTUYeCKN 3akaH4YuBa-
€TCA MMEHHO B TOT MOMEHT, KOorga napameTpbl U30nsumMm MakcMmanbHO
BbICOKM, T. €. 3aKOHYMICS NpPoLecc nonumepusauum naka, HO elle He
Hayancs npouecc ero UCKycCCTBEHHOro ctapeHusi. Cuctema cywku «Cyxo-
BEN» KOHTPONUPYET BCE OCHOBHbIE MOKasaTesnun, Xxapakrepuayowme Kade-
CTBO MPOMUTKU: CONPOTUBIIEHNE M30MAUNMNM OBMOTOK; KO3 dUUMEHT ab-
copbuunn; Bo3BpaTHoe HanpskeHne. KOHTporb 3a TEXHONTOrMYECKUMU Ore-
paunaMm OCYLLECTBNSIET KOHTPOSNEP, a NnapamMeTpbl MULLYTCA B AIEKTPOH-
Hyt0 6a3y, AaHHble U3 KOTOPOM MCMNOMb3YHTCA Npu POPMUPOBAHUN INEK-
TPOHHOro nacnopTa.

Cyuwka nsonauum TO[l Ha peMOHTHOM cTounne. B aTom cnyyae K rop-
nosuHam 3abopa Bosgyxa ans oxnaxageHus TOL nokomMoTMBa Noakntoya-
t0TCA NaTpyobKn, CoOeANHEHHbIE C UICTOYHNKOM ropsidero Bosgyxa (Temnepa-
Typa Bo3ayxa 90°C, pacxop Bosayxa 10+15 m*/mMun). Yepes 1,5 4 kanopu-
dep oTknovaT 1 obgysatoT TO XoNoAHbIM BO34YyXOM. Takon «pBaHbIn»
pexunm cokpaiuatoT Bpems cywku TIOL (puc.1.40).

Kanopudep

\ TennoBo3

Puc. 1.40 Cywka TO[l Ha peMOHTHOM cTomnne (nnaH)

Cyl.uxa ANeKTpn4yeCKMM TOKOM. CyLlJKa TOKOM 3J1EKTPUHECKNX MaLLNH
MOXeT OCYLLEeCTBINATbCA OT NMNOCTOPOHHEIO NCTOYHUKA UIMN B PEXXNME KO-
POTKOIro 3amMbIKaHUA. CyLLIKy TOKOM OT NOCTOPOHHEro NCTO4YHUKa nNpnMeH4-
IOT TOrga, Korga He npeacraBjidaeTcd BO3MOXXHOCTb BpallaTb AKOpb Mallu-
Hbl U UMeeTCA NUCTOYHUK NMOCTOAHHOIO TOKa HU3KOIro HanpA>XeHu4. I'Ipvl
9TOM Ha BpeMA CYLUKN CHUMAKT KPbILLKK KOJITTEKTOPHbIX KaMep 1N OTKPbI-
BalOT BEHTUITALMOHHbIE OTBEPCTUA INEKTPUHECKNX MALLNH O51A cBobogHO-
ro yoaneHud Bjiarm u3 MmallunHbl 1 0OMOTOK, a Takxke npoBopayvYnBaloT
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AAKopb. CyLLKY TOKOM KOPOTKOrO 3aMblkaHUs MPUMEHSIIOT B Cryyasx, koraa
BO3MOXHa paboTa MalLMHbI B Ka4ecTBe reHepartopa.

Cywka TtaroBoro reHepatopa (TIN). Cywky Tl ocywiecTBnAT OT NOCTO-
POHHEro UCTOYHKUKA (puc. 1.41), onsa 3TOro B Lenb Skopsa 1 4o06aBOYHbIX
NMOJIHOCOB MOAKHYAaT MCTOYHUK NOCTOAHHOroO Toka U = 45+50 B. YcrTa-
HaBNMBAIOT TOK reHepaTtopa Iy = 2000+2500 A (npu aTOM TOKe Temnepa-
TypaHarpesa o6moTok coctasut 70° C).

Mno
(%) ToreT
oan
n
2l Gy
45-50 B 6)
&

Puc. 1.41. Cxema nogksito4eHns TAroBoro reHepaTtopa Ans CyLKn n3ons-
LN OT NOCTOPOHHEro nctodHunka: OHB — obMoTKa He3aBUMCMMOro BO3-
6yxaeHus; OLIN — obmoTka obaBoyHbIX nontocos; O — nyckoBass 06MOT-
Ka

[Mpwn cyLKe M30NALUKN TOKOM KOPOTKOrO 3aMblkaHUS Lienb SKops U 0OMo-
TOK 406aBOYHbIX NOSIOCOB Yepes BblKMoYaTe b 3aMblKaloT HAKOPOTKO
(puc. 1.42). 3anuTbiBalOT HE3ABUCUMYO 0OMOTKY BO3DY>XAEHUS Yepes peo-
ctaTt 60sbLWOoro CONPOTUBNEHUS OT HE3AaBMCUMOIO UCTOYHMKA. BkntoyatoT
BO30OYXaeHue npu NOHMKEHHOW YacToTe BpaweHus akopsa TI, nocteneHHo
noBbILLasi ee n ysenuymeas Bo3dyxaeHune. CyliaT U3onauuio npu yacrtoTe
BpaLLeHns 6rn3Kon K HoMMHanNbHOW. Npn 3TOM TOK KOPOTKOro 3aMblKaHNS
He gosmkeH npesbiwaTtb 2800 A n reHepaTop He LOIMKEH UCKPUTD.

Yad,

nc
=—7)
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Puc. 1.42. Cxema nogkroveHust TAroBoro reHepaTtopa Ans CyLKN TOKOM
KopoTkoro 3amblkaHuns: OHB — obmoTka He3aBucnmoro Bo3byxaeHus; Ol
— obmoTka gobaBoyHbIX nontocos; 10 — nyckoBast obMoTKa

Cywika TAroBbiX anekrTpoasurateneun. [1pu cywke nsonaumm ot no-
CTOPOHHEr0 UCTOYHMKA LiENb SSIKOPS ¢ 0OMOTKOW rmaBHbIX 1 406aBOYHbIX
nositocoB NuTaeTcs HanpshkeHnem paBHbiM 0,1 Upyom (40+50 B), a Tok , He-
06X0AMMbIN ANS HarpeBa usonsaummn Ao Temnepatypbl 70° C, ycraHaBnu-
BatoT B npegenax 360+400 A. PaspeluaeTca B Ka4eCTBe NCTOYHMKA TOKa
ncnonb3osatb TI, Npu 3TOM TEMNIOBO3 3aTOPMaXMBaKOT N NEPUOANYECKU
(He pexe 2 pasa B 4ac) nepekaTblBatoT.

[Mepen nocTaHOBKOM TEMNOBO3a B AEMno B XONI0QHOE BpeMs roga, ans
nogorpesa TO[] Npon3BOAAT ero nepensmxeHne ¢ cobnogeHmem cneay-
towero pexuma: Py = 0,15 Mla, V = 3 km/vac, |y = 2000+2400 A. MNpwu
Temnepartype B NOMELLEHUMN +10°C, a Temnepartype aTMocepHOro BO3-
ayxa -20° C, Bpems nporpeBa cocTaBuT 50 MUH.

11.5. PeMOHT pPa3beEMHbIX CKOJIb3ALWNX KOHTAKTHbIX coeanHEHUN

Bce kOHTaKTHble coegUMHEHNA 3NEKTPUYECKNX YacTen JTOKOMOTUBOB
Knaccuuumpyrotcs cornacHo cxeme (puc.1.43).

KoHTaKkTHbIe

coeanHeHnsA
Pa3zbemHEBIC Pa3zbemHbIe
Paz6opHbie Hepaz6opasie
CKOJIB3SIIIINE CTBIKOBBIC
IOCKHE —»|  JIMHEWHbBIC

'

JINHEWHBIE TOUCYHEBIC

—»( KJIMHOBELIC

Puc. 1.43. Knaccndukaumsi KOHTaKTHbIX COEANHEHNI

PaccMOTprMM PEMOHT MNOCKUX CKOMb3ALWMX KOHTAKTHbIX COEAUHEHUN Ha
npuMepe KOsreKkTopa afekTpnuydeckon MalumHbl (OM) NOCTOAHHOro ToKa.

HeuncnpaBHOCTU: Nnoarap KOMSIEKTOPHbIX MacTUH, Neperpes, N3HOC
NnnacTuH, 3aelaHne 1 BbICTYyNaHWe NnacTuH, NPoXoru NNacTuH, 3aBoNakun-
BaHMe MeXIlaMesrnbHOro NpoCcTpaHCTBa, 3aanpbl N PUCKMN.
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Moarap KONNEKTOPHbIX NNAacTUH MOXET BbITb ABYX BUOOB: nograpaet
Kaxkgas TpeTbsl NnacTuHa n ocobeHHo Ta, KoTopada noacoeanHeHa K Kpaw-
HUM BUTKaM CeKLUN OOMOTKN SKOPS, MO NPUYNHE HAPYLLEHNA KOMMYTaLUuN;
nogropaeTt Kaxgada nnactuHa, noacoeanHeHHas K ypaBHUTENbHOW 0OMOT-
Ke, No NpUYnHe HENCNpPaBHOCTU B LENM rNaBHbIX NoftocoB (06pbIB, MeX-
BUTKOBOE 3aMblkaHue). Noarap BbIABNAKT BU3yasibHO.

MNMeperpeB BLI3biBaeTCs neperpyskon OM, HegoCTaTOYHbIM €€ oxna-
XaeHnem (ans tennoso3a cepun TO10 gaBneHne Bo3ayxa B KOMNIEKTOP-
Hon kamepe T3 AomMKHO ObITb paBHbIM 160 MM pT. cT. npn 850 06/MUH
KOfleH4YaToro Basna); NpPUMEeHEHUEM LLIETOK C NOBbILWEHHbIM KO3 MLUMEH-
TOM TPEHUS, a Takke HEKa4YeCTBEHHOW NanKOM KOHLLOB OBMOTKN C KOSfeK-
TopoMm. [pun neperpese KONNeKTop npuodpeTtaeT PUONETOBLIN OTTEHOK C
LBeTamu nobexanocTu, NPOUCXOANT YacTUYHaAsA UM NofHasa pacnavka ne-
TywkoB. Npu akcnnyataumm OM TemnepaTtypa Konnekropa He QOMmKHa
npesbilwaTh 95° C. Meperpes KoNnekTopa BbIABMNSETCS BU3yarnbHO.

MU3HoC nogpasgensietcs Ha MeXaHUYeCKUN U 3NeKTPUYeCcKnin (9posunm-
HbIN). MexaHn4yeCcKknun N3HOC Bbl3blBaeTCA NPUMEHEHMEM LLLETOK C NOBbI-
LUEHHBLIM KO3(PPULUMEHTOM TPEHUS, HEKAYECTBEHHOM OYNCTKOM OXnaxaa-
oLero Bo3ayxa, YpesMmepHbIM HaXkaTuem WeToK. HepaBHOMeEpPHOMY U3HO-
Cy BO MHOIMX criydasax ConyTCTBYIOT rneperpeB OTAENbHbIX MNAacTuH 1 bue-
HUEe KoMnseKkTopa, BCneacTtBne ero 9KCLEeHTPUYHOCTM OTHOCUTENBHO OCK
BpaLleHus. N3Hoc onpeaensaoT MUKpomeTpoMm, anst TP-3 oH He AOMmKeH
npesbiwatb 0,15 mM. AnekTpudeckun n3Hoc (Nnepebpoc ayrn) Bbi3biBaeTCA
HeyOoBMNeTBOPUTESIbHOM KOMMYTaUMen, T.e. Ype3MepPHbIM NCKPEHNEM LLie-
TOK. /IcKpeHne HepeaKo NepexoanT B KPYroBOW OrOHb MO KOMNEKTopy, npu-
BOOSLLMIM K NPOXOry W ONfaBneHuto NnacTyH, pacnarnke KoHLOB OOMOTKM B
neTyLLKax Konfekropa vu ApyrmmMm NoBpeXaeHUsIM. DNeKTpUYeCcknum n3Hoc
BbI3bIBAETCHA TaKXKe 3arpsA3HEHMEM KOJIekTopa U M3HOCOM MNacTUH, BblSIB-
nseTcs Bu3yarsibHO.

3anagaHue u BbiCTynaHue KOMNEKTOPHbIX MAAacTUH BbI3blBAlOTCA He-
yOoOBNeTBOpUTENBHON (POPMOBKOW KOSSIEKTOPA NPU NOCTPOMKE UM 3aBOA-
CKOM pEeMOHTEe; TeMnepaTypHbIMN gedopMaumnamMn, BO3HUKAOLWMMU NpU
nepmoanyeckoM HarpeBaHuM N OXIaxXgeHun; YpesmMepHbIM rneperpesom u
nograpomM oTAeSbHbIX FPYNn NNacTUH. 3TN HEUCNPABHOCTU BbISBNAKTCA
nyTem onpeneneHus bueHnsa KonnekTopa, KoTopoe gonyckaetcs npu TP-3
He 6onee 0,07 mm.

3aBosiakMBaHue MexsriaMmesibHOro NPOCTPaHCTBa BbI3bIBAETCA Ne-
perpeBoOM KOSIeKTopa, onpeaenseTcsa Bu3yasbHo.

3aaupbl U PUCKU BbI3bIBAKOTCS NafEHNEM Ha KOSIEKTOP KPpenexXHbIX
aetarnen oT WeTOYHOro annapara, BbIABISETCA BU3YyarbHO.

YcTtpaHeHue HencnpaBHocTen konnekrtopa. Ha TO un TP konnektop
ob6ayBaloT BO34YXOM 40O MOCTAHOBKN HA PEMOHTHOE CTOWMMO, a 3aTEM O4K-
LLIAKT OT YroNbHOM MbIfNN LWETKOW C NblNeCcocoM. 3ayceHubl, 3a3yOpuHbI 1
HebosnbLWoe 3aBoflakMBaHNE MeXnaMersibHOro NPOCTpPaHCTBa YCTPaHAOT
KanpoHOBOW WETKOM ¢ nocneayowen wnmudoBkon 6peseHToMm. [locne yero
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KONMeKTop NpoTupatoT candeTkon, CMoYeHHoW B B6eH3nHe. bpblaru meTtarn-
na oT NnepebpocoB MNU KPYroBOro OrHS Ha KONSiekTope 3ayumatoT 6e3
HapyLleHns ero oopMsbl C NocriegyroLen npoaopoXKon fiamenen.

Bce ocTtarnbHble HeMcnpaBHOCTU KONNeKTopa YCTPaHAT NyTemM ero ob-
TOYKkK. [MopagoK 0B6TOUKMK:
- AKOpb Nepe/ 06TouKoN HarpeBatoT Ao TemnepaTtypbl 70+80° C ¢ nocne-
AOYOLLEN NOATSXKKOM KONNEKTOPHbIX 60NTOB ANs hOPMOBKM KOSNEKTopPa;
- KonnekTop o6TaumBatoT anmMasHbiM pPe3uoM C MUHUMAarbHbIM CHATUEM
MeTanmna 4o noslyYeHust YUCTOM M FNagKon NOBEPXHOCTU, NP 3TOM HEOO-
XO0OMMO BblaepaTb AONYCTUMbIN AnameTp Konnekropa (ans T34 tuna
90118 oH He gomkeH ObITb MeHee 380 MM);
- NPOM3BOOAT MPOOOPOXKKY N CHATUE dhacok (puc.1.44);

0,5%45°

!

(

0,7-15

KonnekropHas
nnactumHa

MukaHut

Puc. 1.44. lNpogopoxka Kosinekropa

- KonnekTop wnngytoT abpasnsHbiM 6pyckom BKB 40x40x75. Pexum
lwnndoBaHus: YyactoTa BpalleHus skopsa 300+500 o6/MuH, NpoaosibHas
nogaya 0,2 mm/06. Mpwn oTcyTcTBUM BpyCcKOB paspeluaeTcsa wnudoBaTb
konnekTtop 6ymaron 1M 720x100 MNM215A 8-H MA, ykpenneHHown Ha aepe-
BAHHOW KOMNOAKE;
- NPOBEPSIOT COMNPOTUBIIEHME N30NALUKN, MPOYHOCTb U30MALNN U Hann4me
MEXBUTKOBOIO 3aMblKaHUA.

O6paboTKy KonnekTopa NPoM3BOAAT HA NOSTyaBTOMAaTUYECKOM CTaHKe
mapkn A-432-02.

3anpewaetcs obpabaTbiBaTb KONNEKTOP ecnn ero paboyasi noBepx-
HOCTb MMeeT HopMarnbHbIN BUA (rnagkasi, NoNnMpoBaHHasi ¢ pnoneToBo-
KpacHOBaTbIM UIN KallTaHOBbLIM OTTEHKOM), U3HOC N BueHne ero He npe-
BbILLAKOT JONYCTUMbIE BENNYNHBI, MPOXOrA KOMNNEKTOPHbIX NnacTuH 6onee
0,5 mMm. 3TO CcBAA3aHO C TEM YTO NpU ANUTENbHON paboTe NOBEPXHOCTb
MeOHOro KOsseKkTopa noKpbiBaeTCs TOHKOM OKCUAHOW NIEHKOW MNOBbILEH-
HOM TBEPLOCTU — NOSIUTYPON, yny4yLlatoLen KOMMyTauni MaLlvHbI.
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[MpoXorn KoNNeKTOPHbIX NIAacTUH rnybuHon o 0,5 MM ycTpaHsoT 06-
To4Ykon, a bonee 0,5 mm — 3anankon gedekTHoro mecta npunoem NMNOC-61
unn MNCp-2,5.

BblropeBLume y4acTku MUKaHMUTOBBIX NI1ACTUH BOCCTaHaBNUBAlOT 3a4er-
KO 9S1IEKTPOU30NALMOHHON NacTon. [1ns 3Toro nporopesLlee MecTo
yrnybnsawT dope3on nnu cBeprioM, yaanss noBpeXaeHHbIN crion. 3aTem
obe3xmpmBaloT 1 3anonHaT nacton (bP2 ¢ npobasneHnem 20+30% oT
obbema Yellyn4aTon cnrodbl) U XOpOLUO YNAOTHAT. 3aTeM SKOpb cyliaT
npu Temnepatype 70+80° C B Teuenne 10+15 4. MNMocne cyLuku noepe-
XOEHHOE MEeCTO NpPoaopaXMBatoT.

11.6. PeMOHT akkyMynsaTOpHbIX 6aTapen

KucnoTtHble akkymynaTopHble 6atapeu (32-TH-450). OnemMeHT kuc-
NOTHOW akkyMmynatopHon 6atapeun (AbB) cocTouT 13 NnacTuH pasbeanHeH-
HbIX cenapaTopoM: NOSNOXUTESbHbIE NIAaCTUHbI - N3 Ynctoro ceunHua (Pb),
a oTpuuartesnbHble — okucu cemHua (PbO,) [na nsonaumm ux yctaHaBnu-
BalOT Ha AepeBsAHHbIE onopsbl (puc. 1.45).

6 5
+ -
" |
N ] YpoBeHb
anekTponuTa
2
8

A

Puc. 1.45. OnemeHT KUCNOTHOW akKyMynsiTopHon 6aTapen
1

B kauecTBe anekTponurta ncnosib3yeTcs BOAHbIA pacTBOP CEPHOU KUC-
noThl.

HeuncnpaBHocTU: cynbaTauma nriacTtuH, KOPOTKoe 3aMblkaHne U ca-
mopsaspsagka. Cynbdataumsa nnacTtuH ecTb OTSIOXKEHME Ha nracTuHax
NSIOTHOrO CIIOS KPYNHO3EPHUCTOro cynbgaTa ceuHua (PbSO,), koTopbin
3aKynopuBaeT Nopbl aKTUBHOW MacChl NAAaCTUH, MeLlaeT NMPOHUKHOBEHMIO B
HUX 3IEKTPONNTa 1 HapyLllaeT TedeHne XMMNUYEeCKMUX NpoLeccoB BHYTPU
b6aHku. CynbaTtaums pesko rnosbiaeT BHYTPEHHEE CONpOTUBIIEHNE NIia-
CTVH, YTO BbI3blBaeT ux pasbyxaHue u kopobrneHue. NMpuunHbl cynbda-
Taumun. cuctemaTudeckue Hegosapsagbl Ab, rmybokne paspsaabl, 4nvTenb-
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Hoe npebbiBaHMe H6aTapeun B paspsiKEHHOM COCTOSIHUWN, 3arpA3HEeHne arek-
Tponuta BpeaHbIMn npumecamun. NMpusHaku cynbdartaunn: peskue Kone-
baHus HanpshkeHusa 6aHku npu 3apsgke Ab, 6aTtapes He npuHMMaeT 3aps-
Aa (Npy HU3KOW NSIOTHOCTU SNeKTponuTa 3apsagHbii TOK Mars); ObicTpas no-
Tepsi EMKOCTU U CHUXXEHNE HanpsiXeHus npu nycke amsens. MNpu cyneda-
Taumm oTpuuartenbHble NNacTUHbI MOKPbIBAKTCA 6enbiM KpUcTanimyecknm
HareToMm, a NonoXuTenbHble — MPUHUMAIOT APKO-KOPUYHEBYHO OKPACKY.

KopoTkoe 3amblikaHue nnacTtuH. NMpnymnHbl: paspyLlleHne cenaparo-
poB unu obpasoBaHue LWNama Mexay niacTuHaMmm ns-3a BblinagaHus ak-
TMBHOW Macchl NrnacTuH. NMpu3Haku KOPOTKOro 3aMblKaHUSA: 3HaUYUTENbHOE
NOHMXEeHMe NNOTHOCTK anekTponuta (go 1,15+1,05), peskoe nageHune
HanNpsH>KeHUs Npyu NPoBEpPKe Harpy3o4YHOW BUKOW, B KOHLE 3apaaKu arne-
MEHT cnabo «KMnT» UM COBCEM He «KUNUT». [locne 3apsakvm Hanpsxe-
HWe pe-3Ko nagaer.

Camopsaspsaaka — 9T0 MeanieHHas paspsiaka 6aHKu npu pasoMKHYTbIX
3axnmax. MpuUYmnHbI: yTeyka anekTponimta Yyepes TpeLUnHbl baHKkK, 3arpss-
HeHue noBepxHocTu 6aHkn. NMpu3HaKu camopAaAs3paaKkn: DYpHOe «KUNeHue»
anekTponuta Bo Bpems paspsakun unu 6esgenctena Ab.

Tpe6oBaHuA No yxoay 3a akKymynsatopHou 6atapeun. KoHTponb
NSIOTHOCTU 3NEeKTponuTa. Y HopMarbHO 3apaeHHou 6aTtapeun NoTHOCTb
9NEeKTPonuTa JOMkHa 6biTb He MeHee 1,24+1,25 r/cm® | 3umon —
1,26+1,27 r/ cm® npu TemnepaType anektponuta +30° C. MnoTHOCTb anek-
TponuTa n3MepsarT apeomeTpom. 1o BenuynHe NoTHOCTU CyasaT O cTene-
HU pa3pskeHHocTn Ab. HegonycTuma kKak BbliCOKagd, Tak U HA3Kasa nioT-
HOCTb. B nepBoM cnyyae npoucxoauT Bonee MHTEHCUBHAA CynbdaTaums
NNacTuH, BO BTOPOM — MOHWXKEHME eMKOCTU BaTapeu, a B 3MMHee BpeMs
BO3MOXHO 3aMep3aHue anekTponuTa. PasHuua nnoTHOCTU Mexay oTaenNb-
HbIMW 3fieMeHTaMun He gormkHa npesbiwaTts 0,005+0,0 1 rlcm®. Ee KOppekK-
TUpYT gobaBneHmem QUCTUNNMPOBAHHOW BOAbI UMW SeKTponuTa nnoT-
HocTblo 1,30+1,32 r/cm®. 3Ty onepaumio Heo6xoaMMO NPOBOANTL MPU 3a-
psgke Ab.

KoHTponb TeMmnepaTtypbl 3fieKTponuTa. Temnepartypa anekrponura
n3MepsieTcs TEPMOMETPOM U JOMKHa 6bITh B Npedenax +15 go + 45° C.
Mpu Temnepatype MeHee +15° C 3aTpyaHsSeTCS NPOHUKHOBEHWE 3MEKTPO-
nnTa B NOpbl aKTUBHOM MAacChl, YTO BbI3blBaeT HE03aPALKY U, KaK crejn-
cTBMe, cynbdaTtaumio. [Mpu Temnepatype 6onee + 45 ° C nosbiaeTcs
HanpskeHne KOHLA 3apsaku, YTo Be4EeT K nepesapsaake 6batapen u K pas-
pyLleHuto nnacTuH. PasHuua Temnepatyp mexay otaenbHbiMU BaHkaMmn He
[orkHa npesbiwaTh 5° C.

KoHTponb ypoBeHb anekTponuTta. HopmanbHbI YpOBEHb 9NEKTPONu-
Ta A0SMKeH BbITb Ha 15 MM BblIle ceTKU. MamepsaeTcs ypoOBEHb CTEKIISAHHOM
TpybKon. ECnin ypoBeHb Bbille HOPMbI, MPOUCXOAUT BbIMfECKUBAHNE 3S1EK-
TponuTa, YTO NPUBOAMUT K camopaspsaay 6atapeu. [pu NOHWXKEHHOM
YPOBHE MPOUCXOANUT OrofieHne niacTuH, X OKUCNEHWEe n, Kak pesyrnbTar, -
cynbdgarauyms.
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U3mepeHue HanpsxkeHnsa 6atapen. PabotocnocobHocTb AB unun oT-
OEeNbHOro afieMeHTa XxapakrepusyeTca CnoCOOHOCTbIO NoaaepXmuBaThb Mo-
CTOSIHHOE HanpshKEHWEe Ha 3aXKMMax Npu 3Ha4YNTENbHbIX Harpy3kax Bo
BHeLHen uenun. INoatomy HanpsxxeHne Ab Ha TennoBo3e N3MepAaoT Npu
Harpyske: BKITHOYEHHbIX MPOXEKTOPE M MacrionpokadnsatroLem Hacoce. Ec-
NN NpY 3TOM HanpshkeHne ByaeT B npeaenax 62+64 B, To Ab cuntaeTcs
paboTtocnocobHon. HanpsikeHne arniemMeHTa U3MepsitoT Harpy3o4YHon BUISI-
KOW. DNeMeHT cumTaeTcsa UcnpaBHbIM €CNKN €ro HanpsbkeHne éyaeT B npe-
nenax 1,8+2,4 B. Pe3koe nageHne HanpsXeHnsa B NepBble CEKYHObl U3Me-
peHns CBUAOETENbCTBYET O NOBbILLEHHOM BHYTPEHHEM cOnpoTuBreHun 6a-
Tapew, BbI3BaHHOM rnybokon cyrnbdaTtaumen nnm KOPoOTKMM 3aMblKaHUEM
nracTuH. Henb3sa anvrenbHoe BpeMsa gepXaTb BUSKY BO BKIHOYEHHOM MO-
NOXEHWW, TaK Kak npousongeT rnybokas paspsiaka afemMeHTa u3-3a npore-
KaHMA Yepes3 ConpOoTUBIIEHME BUIKN TOKa BOMbLION BENUYUHBLI. PasHuua B
HanpsbkeHUn oTaenbHbIX aneMmeHToB Ab gonyckaeTcs He 6onee 0,1 B.

N3mepeHune conpoTuBneHusa usonsauun. barapea gomkHa 6biTb O0-
CTaTOYHO XOPOLLO N30IMpOBaHa OT Kopnyca TensioBo3a, YTobbl He npouc-
Xo4uno yTeyku Toka. ConpoTmBneHme n3onauum N3MepsaroT MeraoMmmeT-
pom U = 500 B unu ¢ nomoubto BonbTMeTpa (puc.1.46).

Y, U,

S/ S S/

Puc. 1.46. Cxema noakrnoveHmsa BonbTMeTpa Kk Ab

BTopon meToa 3Ha4YNMTENBHO TOMHEE N NPOM3BOAMUTCS CreayoLwmnm 0o-
pa3oM: Mpu NOJSTHOCTLIO OTKITKOYEHHOW Harpy3ke N3MepsaioT HanpsXXeHne Ha
3axumax Ab, mexay NosIoXUTEeNbHbIM 3aXXMMOM U 3eMNeN U Mexay oTpu-
LaTenbHbIM 3aXXMMOM U 3emnen. [Nony4vyeHHble 3Ha4YeHna NoACTaBNAT B

dopmyny, Om
Ras =Rv{(U/ (U +U;) -1} (1.50)
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roe Ry — BHYTpeHHee conpoTuereHne BonbTMmeTpa; OMm, U — HanpsikeHue
mMexay 3axumamu, B; U; u U, — HanpsbkeHne Mexay niocoM 1 3eMnem 1
MeXay MUHYCOM U 3eMrien

MuHumanbHoe conpoTuBneHne nsonauum Ab npu Beinycke n3 TP-3
OOIMKHO ObITb HE MeHee 25 KOMm.

Pexum 3apsagku n paspsaaku Ab. Hanbonee nHteHcuBHo b6atapes
paspshkaeTcs B MOMEHT nycka An3ensa: npu npokayke macrna paboyen tem-
nepaTtypbl TOK pa3pagkm paseH lp = 500+800 A, npu Npokayke XONo4HOro
macna lp = 1000 A, npu nycke amsena lp = 1700+2100 A. Iyck xonogHoro
ON3ens unn NOBTOPHbIE NMYCKN Yepes3 KOPOTKME MHTepBanbl (MEHee 2 MUH)
NPUBOAAT K pe3kuMm paspsagam un rybutened ana Ab. B atom cnyyae npo-
NCXOOUT MHTEHCMBHAas cynbdaTtauns, KopobrneHne n BbinagaHue akTUBHOM
Macchl 1, Kak creacTane, KopoTkoe 3amMmblkaHue nnacTuH. ObbacHAeTcs
3TO TeM, YTO Npu BLICTPON paspsaKe XMMUYECKNE MPOLLECCHI MPOTEKaT
TONbKO Ha NOBEPXHOCTM NNacTuH 1 6onee rnybokne cnou akTMBHOW Macchl
B paboTe He y4acTBYylOT. He MeHee onacHa n cuctemartmnyeckasi Hegosa-
pagka 6atapen. OHa npoucxoanT Npu HapyLieHun perynuposkn BPH u ko-
roa Mexay nyckamu amsens He BblAepXKMBatoT HEO6XOAUMbIN MHTepBan
(15+20 muH) anga 3apagku. Tak e onacHo AnuMTenbHoe HaxoxaeHne Ab B
BesgencTBytoLEeM COCTOAHUN (Bonee 2-X CyTOK).

BoccTtaHoBuTenbHas noasapsaaka. [1pakTMkon yCTaHOBIEHO, YTO NS
nuKBMaaumm Hernyboknx cnoes cynbgaTtaumm HeobxoaMmo NPoOBOAMTL Ha
TP-1, npu npoctoe 6onee 2-x CyTOK BOCCTAHOBUTESbHYO NOA3apsaKY OT
CcTaumMoHapHOro UCToYHuKa. Nopsaok noa3apaaku:

- 3apsagKka TokoM Iz = 45 A 0o HanpsikeHust B anemeHTax 2,3+2,4 B;

- BblaepKKa B TeyeHne 1+2 4 B 6e30eNCTBYIOLLEM COCTOSIHUM;

- 3apagka Tokom Iz =20 A B TedeHue 1-ro yaca;

- BblaepKKa B TeyeHne 1+2 4 B 6e30eNCTBYIOLLEM COCTOSIHUM;

- 3apsigka Tokom 20 A 1 Bblaepkka B 6e30encTBYHOLLEM COCTOSIHUM NOBTO-
PAKTCA 40 TeX Nop, NOKa nocne BK4veHus He byaeT Habnogateca Oyp-
HOe «KUNeHue» anekTponuta (T.e. 4O KoHUA 3apagkn).

JleuebHasn nepesapsapka. [na yctpaHeHus cynbdaTtaumm B rinybokmnx
CNosix NfiacTuH Yyepes 5+6 mecsaueB akcnnyataumm Ha TP-2, TP-3 Bbinon-
HAOT NneyebHyto nepesapsaaky Ab, npegBapuTenbHO YCTAaHOBUB €€ B aKKy-
MYNATOPHOE oTaeneHue aeno. MNopagok nepesapanku:

- 3apsigka TokoM I3 = 35 A 0o KoHua 3apaakm (korga Ug M MNOTHOCTL 9NekK-
TPOSIMTa NOCTOSAHHbI B TeyeHne 1 Y);

- paspsigka TokoMm lp =45 A o HanpsxkeHna 1,8 B B 1+2 anemeHTax. [pu
aTom onpeaenatoT eMkocTb Ab: E = Ip « Tp. EMkocTb npn TP-2 n TP-3
AoJmKHa 6bITb HE meHee 70%;

- 3apsigka TokoM Iz = 65 A go HanpsibkeHus 2,3 B B 80% anemeHTax.;

- 3apsagKka TokoMm |z = 35 A 00 KoHUa 3apsaKu.

LLleno4yHble akkymynsatTopHble 6atapeun (46 TIMXKH-450 nnun 46
TMNKH-450). Weno4yHble AB MoryT ObITb Kene3o-HUKEBbIE U KagMNEBO-
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HUKeneBble. [1oNoXuTerbHble NAacTUHbI N3rOTOBIEHLI U3 OKUCIA HUKESS,
a oTpuuaTtesnbHble — N3 rybyaToro xenesa unu rybyatoro kKagMmuns. dnek-
TPOSIUT — PacTBOP €4KOro Kanu B guctunnmposaHHom Boge. OcobeHHo-
CTbO Weno4vHbIX Ab aBngeTcs To, YTO KOHLIEHTpaUnsa pacTBopa e4Koro Ka-
NN Npu paspsiake NocTosiHHA. [o3ToMy HanpsKeHne NOYTU He 3aBUCUT OT
NSIOTHOCTW 9NEKTPONNTa N onpeaensieTcs CTeneHblo OKUCNEHNST aKTUBHOM
macchbl. [Npun 3apagke Ha NOMOXUTENbHbIX MNacTUHaxX obpasyoTCa OKUCHbI
HUKeNs, Ha oTpuuaTenbHbIX — BOCCTaHaBNuBaeTcs rybyaToe xeneso (kaa-
MUI), a NpU pa3psae OKUCHbI HAKENS NEPEXOaAT B rMapaT OKUCK XKenesa.
[MOSTHOCTLIO 3apsKEHHbIN 3N1ieMeHT nmeeT HanpsbkeHue 1,45 B. MNpenmy-
LecTBa Wweno4vHbix Ab nepen kncnotHoeimn Ab:
- HE NpuMeHdaeTca AedULUUTHBIN CBUHEL,
- MEHbLLAast CKOPOCTb cCaMOpa3psaKu;
- Bbonbluag MexaHn4yeckasi MPOYHOCTb;
- MEHbLLAA YyBCTBUTENBHOCTL K Nepe3apsiake n Heaosapsaake;
- BonbLumin cpok cnyxbel (10 net, BMecTo 2+3 ner).

HepocTtaTku wenoyubix Ab:
- HM3kmn KIQd no sHeprum - 55+60 %;
- bonbLwmnin BEC.

HeuncnpaBHocTtu weno4yHom Ab. OCHOBHON HEMCNPABHOCTLIO LLIENOY-
Hou AB siBnaeTcs noteps eMKocTU. [puymHamMm aToro ABMSTCA Hakonse-
HUWe YrmeKNCnbIX CONeN B 3NIEKTPOSIUTE B NpOLIECCe SKCnyaTauum nnm xp-
aHeHus; anuTenbHas paboTa Npu NOHMXEHHOM YPOBHE 3NEKTPOnnTa; Cu-
cTeMaTU4eCcKUn Helo3apsa; 3apsiaka npu BbICOKOM TeMnepaType; 3arpas-
HEHME ANeKTponuTa BpeaHbIMM NPUMECSMU; NOBLILEHHbIM camopaspsa u
KOPOTKOE 3aMblKkaHWe BHYTPU 3rieMeHTa.

TpeboBaHuA No yxoay 3a akKyMyrnsaTOpHoOW 6aTtapen. YpoBEHb arek-
Tponuta gomkeH 6biTb 40+60 MM Bhile ceTkU. HopmManbHas ninoTHOCTb
anektponuta 1,19 — 1,21 r/cm®. HopmarnbHoe HanpskeHne Ha Knemmax
anemenTa 1,65 +1,70 B, muHnmansHoe 1,2 B. B 3umHee Bpema Ab ynnor-
HAOT, Tak Kak K[ 3apsga npy NOHWXEHHbIX TeMepaTypax HUXe, YeMm npu
HopMarsbHbIX. B 3MMHee BpeMa exxeMeca4Ho, a JIeETOM — OAWH pas B TpU
MecsiLa anekTponut 6epeTca Ha aHanusa Ha cogepkaHne KapboHaToB.

Mopsapok 3ameHbl anekTponuta. BocctaHoBneHne eMkocTu Ab nouTu
BO BCEX cryvasax TpebyeT CMeHbl 9NeKTponnTa, Bbl3biBaEMON B OCHOBHOM
3arpsa3HeHnsMmn ero kapboHaTamm Unn cMmeHon BpemeH roga. Ecnu konum-
4ecTBO kapboHaToB He npeBblwaeT 17 r /n, gonyckaeTcs YacTUYHas 3ame-
Ha 3nNeKTponnTa, ecnun NpeBbILLAET — NoSfiHas 3aMeHa.

TexHonornsa 3amMeHbl AfiekTponuTa:

- pa3psautb Ab Tokom 110 A go HanpsbkeHus 1,0 B B 4-x anemeHTax;

- CITUTb 3NEKTPONNT;

- 3annTb TENNyK ANCTUNNUPOBAHHYIO BOAY U OTCTOATb 1+2 4 (onepauunto
NOBTOPUTb ABaXabl);

- 3aNWUTb NEKTPONUT NMOTHOCTLIO 1,21+1,23 r/cm® 1 AaThb BbIAEPXKY B Te-
yeHune 6+12 y;
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- NpOBECTU NevebHO-TPEHNPOBOYHBIN LUKKIT: I3 =150 A, T =12 4; I, =110
A, 0o Uz =1,0 B B 4-x anemeHTax; I3 =150 A, T = 6 4 (4Na CHATUA KOH-
TponbHon emkocTn); lp=110 Apo U3 =1,0B;13=150 A, T =12 y;
- NPOBECTN KOPPEKTUPOBKY MNIIOTHOCTU N YPOBHS SIEKTPOSMTA.

Ha TO-3 u TP-1 npoBoanTca BoccTaHoBuUTemNbHas noasapsiaka Ab to-
kKom I3 =150 A, T =2+5 v,

Bonpocbl ana camonpoBepku

1. Kak oueHmBaeTcs COnpoTUBIIEHNS N30NALMNT?

2. Kakum cnocobom oLeHMBaeTcsa BNaXKHOCTb U30nAumMn?

3. Kak namepsiercs npo4yHOCTb U301AUNN?

4. B yem 3akntovaeTca npoBepka 0OMOTKN SKOpPSi METOAOM NageHus

HanpPs»XeHusa?;

6. B 4em 3akno4aeTca npoBepka 0OMOTKM SKOPS MMMYJIbCHOM YCTaHOB-
Kon?

7. Kakue mowLimne cpeacTtesa He CHUXKaKT CONPOTUBIIEHUS N30NALUNNTY

8. KakoBa uernb nponuTkn naonsaunumn?

9. B 4eM NpeumyLLeCTBa YIbTPa3BYyKOBOW NPOMUTKN?

10. YeM MOXXHO NOBbLICUTb HALAEXHOCTb U30NALUN BO BIIaXHble ne-
puoabl roga?

11. MNepeuncnute TpeboBaHUA Ha CyLLKY M30NSUNN7?

12. Kak ycTpaHsatTcs nsHoc 1 bueHmne konnekropa?

13. Uemy noasepratoT Konnektop nepen o6Tovkon?

14. Ha3oBuTe OCHOBHbIE NPUYKNHBLI CynbdaTaumm nnactmH Ab.

15. Kak onpegensieTcs nnoTHOCTb anektponuta Ab?

16. Kak nsmepsietca conpotmeneHne nonaumum Ab metogom Bosb-
TMeTpa

17. [Mpn Kaknx pexmmax nponssoauTca cywwka TO[ Ha peMOHTHOM
crovne?

18. HasoBuTte pexumebl cywikn TIT OT NOCTOPOHHEro UCTOYHUKA?

19. Kakvne HencnpaBHOCTM BO3HMKAIOT HA MOBEPXHOCTU KONIEKTO-
pa?

20. KakoBa TexHonorunsa nogsapsakm Ab?

21. KakoBa TexHonorus ne4yebHon nepesapsakm Ab?

PekomeHayemasn nutepatypa [1, 5, 6, 714 ]
Nexkuusa 11. KOMIMJIEKTOBAHUE OB BEKTA PEMOHTA

[naH nekyun:

11.1 KomnnekroBaHue NoALUMNHMUKOB KONeH4YaToro sana.
11.2 KomnnekroBaHue LWaTyHHO-MOPLUHEBOW rpynn gmsens.
11.3 KomnnekToBaHWe y3noB KOSIeCo-MOTOpPHOro 6s1oka.
11.4 KomnnekToBaHWe Y310B TENEXKN.

114



11.1. KomnnekroBaHne nogLwmnHUKOB KOSIEHYaToro Bana

KomnnekroBaHune ob6bekTa peMoHTa. KomnnekroBaHMeM Ha3blBaeTCsl
Komnnekc paboT No noaroToBke, Nnogdbopy U NpUroHke aetanen cbopoyHoON
eanHNLbl B COOTBETCTBMN C pasmMepamMmm B conpsixkeHusix. K komnnektoBa-
HUIO Takke OTHoCcATCS paboTkbl Mo nogdopy Aetanen nNo macce u GanaHcu-
pPOBKe OISl YCTPaHeHUs1 HeypaBHOBELLEHHOCTM Bpallarowmxea Yacten. MNpu
KOMMnNeKkToBaHnn c6opoYHbIX eANHUL, OCOBEHHO NPU TEKYLLIMX PEMOHTAX,
paHee paboTaBLune BMECTe geTanu, UMetoLme aonyCcTMmble pa3mepsbl, HE
006e3nmMumBaloT 1 yCTaHaBNMBAOT Ha NPeXHMe MecTa.

KomnnekroBaHne NoALNNHMKOB KOfNleHYaToro Bana gusens nponseoaun-
TCA Kak Npu eOUHUYHOW, TaK 1 NpU NOSHOW 3amMeHe BKaapiwen. [NonHas
3ameHa (Tak HasblBaeMas nepeyknagka) nponsBoanTcs, ecrn npu 3aMmeHe
bonee 50% pabounx Bkragbiwen HoBble TPEBYIOT YMEHbLUEHNA X TOSLWN-
Hbl (LWabpeHus). MNepeyknaaky BeayT Npy OTCOEANHEHHOM Barse TSAroBoro
reHepatopa. [Mpn KoMnnekToBaHUKU BKagbiwen criegyet obecneynTb crie-
ayloulee:

- MMHUMATsbHYIO CTYNeH4YaToCTb paboymx BKagpiwen Ans Toro, 4Todbl Ko-
PEHHbIE LLIENKN KONIEHYATOro Bana onnpanucb Ha BCe ornopbl No AfnHE Ba-
na;

- MMHMMAarbHbIE 3a30Pbl «Ha Macro» ¢ MMHMMaribHOW pasHULEen 3TUX 3a-
MepPOB Mo NOALIMMHMKAM O4HOro Bana Ans co3gaHus fNyyllmx yCroBum
CMa3Kkun TPyLUMXCA Nap 1 NpeoTBpaLLeHNsa Ype3MepHOm yTeUKN Macna ye-
pe3 NoALWUIMHUKN;

- HOMUHarnbHbIN HATAr BKNaAblLLEW;

- MMHUMaTsbHbIA 0CEBOW pa3ber KorieH4YaToro Bana B ONOPHO-YMNOPHOM
NOALLUNMHUKE;

- HOMMHanNbHOE NpuneraHne BkNaablllen K noctenam 6rnoka an3sens.

CTyneH4YaTOCTbIO Ha3biBaeTCA Pa3HOCTb MeXAay ToswmHaMmum padoumx
BKnagbiwen. Paboummm Bknagbillammy siBNAKOTCA BKagbIlWn, YCTaHOB-
NeHHble Ha aHe nodwmnnHuka. CTyneH4YaToCTb ONpeaenstoT He MEHEE YeM
no Tpem pabounm BKragbllam psaoM pacrnofioXeHHbIX onop. B cny4yae,
Korga BKnadbIln OTHOCATCA K pasfiiyHbiM PEMOHTHBIM rpagauusim, nepeq
pac4yeToM CTYNneH4YaTOCTU UX YCIOBHO NPMBOAAT K OQHOM rpagauuu, npe-
MMYLLIECTBEHHOW ANs BKNaablwen agaHHoro sana. MNMpumep (tabn. 1.12.).

Tabnuua 1.12
TonwmHa pabounx BKknagblLen

Homep noa- 1 2 3 4 5 6 7
LUMNHKUKA
TonwmHa 19,53 | 19,57 |19,60 |19,58 |19,55 |19.75 |19,78
BKNagblla
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Homep rpaga- 2 2 2 2 2 3 3
LK

[Mopsigok pelueHns:
- NPUBOANM YCITOBHO BKNaabIWn 6-1 1 7-11 oNop Ko 2-1 rpagauuu:
Ne6 19,75 - » =19,75 - 0,25 =19,50 mm, rae » = 0,25 mm — rpagaumon-
HbI MHTepBan; Ne7 19,78 — 0,25 = 19.53 mwm;
- BbIFIBNISIEM BKS1adbIlN, UMEOLLNE MaKCUMarbHY U MUHUMAaNbHYHO TOS-
lWnHy: Ne3 — 19,69, Ne6 — 19,50 mm;
- onpegensem genucTBuTenbHyto ctyneHyatocte C = 19,60 — 19, 50 = 0.10
MM;

TpeboBaHUA Ha KOMNNEKTOBaHUE NOALWMUNHUKOB KOJIeH4YaToro Ba-
na gusensa [149: TpeboBaHMs No CTyneH4YaToCcT pabounx BKragplen oT-
CYTCTBYET; MMHUMAarbHbIA 3a30p Ha Macro AosmkeH 6biTb 0,19 MM; HOMUK-
HanbHbIN HATAr BKNagbiwa B npucnocobneHnn anametpom 235H6+0,029
MM Npy NpunoxeHHon Harpyske 4900+98 krc gormkeH 6b1Tb 0,13 MM; oce-
BOW pasber Bana (OH onpenenaeTcs no 3a3opy B yNOPHOM NOALLUNMHUKE
mMexay nonykonbuamun n 6yptom) - 0,10+0,60 MM; HOMUHanNbHOE npunera-
HWe BKNagbllia Nno Kpacke K nogseckam 6rnoka gOmKHO ObiTb paBHOMEP-
HbIM, He MeHee 60% Ha agyre 120° B BepTUKaribHOW NSTIOCKOCTM.

TpeboBaHMA Ha KOMMNNEKTOBaHWE NOALMMHUKOB KOJIeHYaToro Bana
aunsensa NO1. MMHMManbHas CTyneH4YaTocTb paboymx Bknagpiwen He 60-
nee 0,04 MM; MMHMUManbHBLIW 3a30p «Ha Macno» AofmkeH 6biTb 0,12 MM, a
pa3HOCTb MX Ansa Bcex ornop He 6onee 0,10 MM; HOMUHAaNbHbLIN HATAr BKNa-
abiwa 0,11 mm; oceBon pasber Bana 0.24+0,38 mmMm; npuneraHne Bknagbl-
LA K KpbILWKe OOMMKHO ObiTb paBHOMEPHbIM U He MeHee 70% NOBEPXHOCTN.

11.2 KomnnekTtoBaHue LWaTyHHO-NOPLUHEBOW rpynnbl AN3ens

Aetanu watyHHo-nopwHesown rpynnbl (UMM koMnnekTyoT Taknm o6-
pa3oM, 4Tobbl ob6ecrneynTb MMHUMAarbHYIO pasHuLy No Mmacce gng oCcTu-
XEHUS ypaBHOBELLEHHOCTU BpaLlaroLmMxcs Yacten gusend. B kayectse
npumepa npmusenem nopagok komnnekrosanusa WM gusena 100100. Ons
An3ernen 3aToro TMna pasHuua B Macce getanen oTaenbHO NS HWKHUX U
OTAENbHO AN BEPXHUX KONEHYaTbIX BarioB He A0SMKHa bbiTb 6onee: ans
nopLHen B cbope — 250 r; ansa waTtyHoB B cbope (LaTyH C KPbILLKOM U C
lwaTyHHbIMK 6onTamu) ons HuxHero Bana — 300 r, BepxHero — 270 r, ang
Bcero komnnekTta — 500 r; npn 3ameHe kakon — NMbo ogHon getanu (NnopLu-
HSA UM BCTaBKM) BHOBb yCTaHaBNMBaemMas getanb He AOSDKHA OTNiMYaTbCs
no macce 6onee yem Ha 50 r. PerynupyeTcs macca getanen CHATMEM me-
Tanna B MecTax, yKa3aHHbIX Ha YepTexe, U1 NoCTaHOBKOM YTSXKeNnnTers
B MONOCTb nansua.

Mpn komnnektosaHun LM ansena 104100 4ONONHUTENBHO K 3TOMY
TpeboBaHnMio HeobxoaMmo obecnevnTb: HOMUHaNbLHOE PacCTosIHUE OT OCU

116




oTBepCTUN AN (POPCYHKM BO BTYSKE LMANHOPOB 40 FOSIOBKN HUXKHETO
MOPLLHSA NPW NOMNOXEHUN NOCNEeAHEro BO BHYTPEHHEN MEPTBOM TOYKe (pas-
mep 3,4*%%), koTopoe Heob6X0aMMO ANA CO3AaHUSA HAUMYYLLINX YCIOBUN
cMeceobpa3oBaHUA N CropaHns TONNMBA, U HOMUHAIbHYIO FIMHEVHYIO Be-
NNYMHY Kamepbl cxatus (pasmep 7,4 %), koTopasi Heobxoavma Ans go-
CTMXXEHUSI YCTAHOBMNEHHbIX BENUYMH AaBMEHNS 1 TEMNepaTypbl CKaToro
BO3ayxa BO BTynke (puc. 1.47).

Ocb bopCyHOYHOro

oTBECTUA il

Puc. 1.47. Cxema usmepeHnust pasmepos 3,494 n 7,4 04

ObGecneyveHne 3TUX BENUYMH OCYLLIECTBSIOT PErYNIMPOBKON AJTMHbI COOT-
BETCTBEHHO HWKHEro 1 BepXHEero nopLuHs ¢ waTyHoM. Heobxoaumyto Be-
NUYUHY B MM OMNPEAEnsoT C MOMOLLbIO KOMMIIeKTa NpucnocobneHun,
yCTaHaBNMBaeMbIX BO BTYNKY LUNMHAPOB, MO creaylowmmMm dopmMynam

ANS HWKHEro KoMmnnekTa

A = (750 + X) — 0,10 (1.51)
0514 BEPXHEro KoOMrJiekta
Ag = (650 £ X) — 0,10 (1.52)
rge X — OTKNOHEHne CTpeJyikn nHankKaTopa I'IpVICI'IOCO6J'IeHVIF| OT HYyNA WKa-

nbl; 0,10 MM — BENUYKMHA, y4UTbIBaOLLAA 3a30p MeXay MOpLUHEBLIM Nasib-
LeM 1 BTYNKOW BEPXHEN rONOBKN WaTyHa, MM; «+» - Korga cTpernka He [o-
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XOOWUT A0 HyNS WKanbl; «-« - Koraa cTpernka nepexoauT Hosb wWKanbl tHau-
KaTopa

[Mocne aToro onpenensatT akTUYECKYO ASIMHY MOPLUHA C LWAaTyHOM,
npegHasHa4YeHHOro ANs MOHTaXa B AaHHY BTYIKY, U, CpaBHUBas ee ¢ Ay
unu ¢ Ag, onpeaensaiT HeOOXoANMYO TOSMLWLMHY NPOKITaA0K Mexay BCTas-
KOW N BEPXHEN NIANTON NOPLUHSA. [laHHaa TEXHOSIOrMS KOMMIeKTOBaHUA
NO3BONSAET TOYHO YCTaHOBUTL pasmepbl 3,47°2 1 7,4 ** 6e3 noBTOPHOrO
aemMoHTaxa LUMMT.

TpeboBaHui Ha komnnektoBaHue WM ansens [149: pasHoBec WaTyHOB
no macce He 6onee 300 r, pasHoBec nopLuHen no macceHe donee 200 T,
pa3HOBEC KOMMsiekTa no macce He 6onee 500 r.

TpeboBaHus no komnnektosanuto UM ansens MNA-1: PasHoBec nopLu-
Hen No macce y ogHoro gmsens gorkeH 6uite He 6onee 200 r. MoaroHky
MacCCbl pa3peLuaeTcs OCYLLECTBNATbL NYTEM TOPLLOBKM HUXKHEN NOBEPXHO-
CTW NopLuHsa Ao pa3smepa 448 mm. PasHoBec WwaTyHOB No macce B cbope ¢
NOPLUHSMW M NOPLUHEBLIMW KOSbLlAMM Ha oAgHOM auserne - He bonee 400 r.
CHATMe MeTanna c Tena waTyHa paspeluaeTcd ¢ MecCT, YKa3aHHbIX Ha Yep-
Texe.

12.3 KomnnekToBaHme y30B KONeco-MOTOpHOro 6sioka

PaboTbl N0 KOMMMEKTOBAHWUIO Y3MOB Koneco-moTopHoro 6noka (KMB)
BKItOYatoT: Noabop 1 NOAroHKY BKNagbien MOTOPHO-0OCEBLIX MOALUMMHN-
koB (MOIT) ansa obecnevyeHns HopmarbHbIX 3a30P0OB «Ha MAcro», HaTAra,
npuneraHna Bknagpiwen kK octosy TOL n oceoro pasber TO[ Ha ocu Ko-
necHon napbl; Noadbop AeTanen TAroBoro peaykropa Ans Ao0CTMXKEHUs
HOpPManbHOro 3auenneHnsa sybyaTton nepegayu.

NMop6op BKNagbiwen MOTOPHO-OCEBbIX MNOALMUMHUKOB. 3anacHble
BKNaablWn noctasnsatoTcs B nonyobpabotaHHoM Buae (OTNMBKOW) Ans
BO3MOXHOCTM X NPUrOHKU MO LLenKe OCU KONECHOW Nnapbl U NOCTENAM
octoBa TO[. HapyXHyo 1 BHYyTPEHHIOK NOBEPXHOCTM NAaPHbIX BKNaablLLEN
obpabaTtbIiBalOT C O4HOW YCTAHOBKN U TakmMm o6pasom, 4Todbl 6bIn nony-
YeH MUHUManbHO AONYCTUMbIN 3a30p «Ha Macno» B MOI1, makcumansHo
ponyctumbln Hatar B 6ykce MOIT n MuHMManbHO gonyctumeln pasber TOL
Ha OCK KornecHon napbl. [1na 4OCTUMXEHUs 3TOro HeobxoaMmMo onpeaennTb
BHYTPEHHU N HAPYXXHbIN AMaMeTpbl NOALUMMHMKA B MM

Ae = O+ 3M (1.53)
An=[0n +H (1.54)

roe Ou — AnameTp Wwerkn ocu KonecHoun napbl; 3M — 3a30p «Ha Macnoy;
On — onameTp Bykebl (noctenn); H — HaTar nogwunnHuka (puc. 1.48).
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Puc. 1.48. Cxema onpeaeneHnsa pasamepoB MOTOPHO-OCEBbLIX MOALUNMHUKOB
TonwwuHa 6yptoB MOI onpegensaeTcs, Mm
bn, by = (T-P-H) /2 (1.55)

roe T — paccTodHue Mexay CTynuuamMm Koseca U WecTepHU KorecHoW na-
pbl; P — onnHa octoea T[] nog BHYTPEHHUE KPOMKM OYypTOB BKNagblLEN;
H — MymHMManbHO gonycTuMbln oceBon pasder T3 Ha ocu KonecHown na-
pbl; bn, by — TONWWHa GypTa NpaBoro n NeBOro BKNagbILLen.

NMopbop wecTtepeH TAroBoro peaykropa. PaHee paboTtaBlume B nape
LLIECTEPHN COXPAHSAIOT B y3ne, T.e. TOL coegmHAIT C TOM KONIECHOM napowu,
C KoTopow oH pabotan o pasbopku. Npn HEMCNPaABHOCTU LLUECTEPEH UMK
KosfiecHon napbl NoabopKy cTaporogHbiX 3yb4aTbiX KONec 1 WecTepeH np-
on3BoAAT ¢ Hanbornee 6nM3kMMKU NO BeNNYMHE M3HOcamKn 3ybbes. Komnn-
eKTOBaHWe HOBbIX 3y64yaTbiX KONec nNpom3BoAAT TOMbKO C HOBbIMWU UMK CTa-
POroAHbIMUN LLECTEPHAMU, UMEOLLMMUN N3HOC 3yObeB He Bonee 0,5 mm.

12.2. KomnneKkToBaHWe y3roB TENEXKM

[Mpn KOMNMAEKTOBaAHMM KOMECHbIMM Napamu pasHuua guameTpoB OaH-
Aaxewn No Kpyry KataHuMa y KOMMSieKTa KOSIECHbIX nap He OOSfMKHa npeBbl-
waTtb 10 mm. Mexay cekumsimm Tennoso3a PasHOCTb AMAaMETPOB KOMECHbIX
nap He perrnameHTUpyeTcA.

YentocTHasa Tenexka tennoBo3a TOM2. pu koMnnekToBaHUU y3MnoB

HeobxoanMO BblaepKaTb criegyowmne TpeboBaHms:
- MPY>XMHbI B CBO6OAHOM COCTOSIHUN AOSMKHbI UMETb BbLICOTY HE MeHee 225
MM, @ NoA Harpy3kom LOSMKHbl COOTBETCTBOBATbL TpeboBaHNAM, yKa3aHHbIM
B Tabnuue 1.13. Ha ogHy Tenexky nonbupatoT NpyXuHbl C pasHULIEN MO
BbICOTE MO CTaTU4eCKoW Harpyskom He Boriee 6 Mm;
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Tabnuua 1.13.
TpeboBaHus Ans UcnbiTaHNA NPYXUH NO4 Harpy3Komn

HanmeHoBaHMe nokasaTteneun BenunyunHbl

CrtaTuyeckas Harpy3aka, H (kI'c) 44,1 x 10° (4500)

BbicoTa nog ctaTu4eckom Harpy3kon, Mm 180 - 192

Harpy3aka npv ncnblTaHuM Ha ocTaTouHyto aecdopma- | 68,3 x 10° (6965)

yuto, H (klc)

OctaTo4Has ,u,eqaopmau,wﬂ Npn NCnNblTaHNMM Ha OCadKy He AOMNnyCcKaeTCA

- NINCTOBbIE PECCOPbI AOMKHbI ObITb OOHOM rPYMMbl XXECTKOCTY;
- NapHble 6anaHcupbl 4OMKHbBI BbITb NOA0BpPaHbI COrNacHO MapKUPOBKE.

BecuentoctHasa Ttenexka tennoso3a TI10M. [Ins nonyyeHna pas-
HOMEPHON pa3BeCKN MO OCHAM KOSMECHbIX Nnap TenmnoBo3a KOMMMEKTOBaHUIO
noaBeprarTcsa NPYXMHHbIE KOMMNIEKTbl TEMNEXKNU B crefyowen nocneno-
BaTESIbHOCTMU:

- UCNbITBIBAKOT MPY>XMHbI NOL NPECCOM A1 YCTaHOBIIEHUSE HOMepa rpynnbl
(Tabn. 1.14). Nocne 4ero Ha Kaxayto MpPy>XMHY BeLlarT COOTBETCTBYHOLLYHO
OMpKYy.
Tabnuua 1.14.
XapakTepucTukn NpyxuvH

pynna | ®opma | BbicoTa npy>XuHbl, MM, NoA4 4ENCTBUEM Harpysku, Kl'c
NPYXuHbl | BUpKK BHyTpeHHen, CpenHen, Hapy»xHow,
P = 565 P =1100 P = 3090
1 214 - 220 234 — 240 262 - 268
2 A 220 — 226 240 — 246 268 - 274
3 226 — 232 246 — 252 274 - 280
4 @) 208 — 214 228 — 234 256 - 262

[OAHBIMM CUYMTAKOTCA MPYXMHbI BbICOTA KOTOPbLIX MOA4 CTaTU4EeCKON
Harpy3kon He HWXe MWHUMarnbHOW OnA 4-OW rpynnbl, Npu 3TOM CTpena
npornba gosmkHa ObITb HE MeHee 114 MMm;

- (bopMMpPYIOT KOMMMEKTbI TaK, YTOObI HapyXXHble MPYXWUHbI OblIN OOHON
rpynnbl, BHYTPEHHUE MOTrYT OTNIMYaTbLCA OT HapY)XHOM He Oonee 4YyeM Ha
OLHY CMEXHYI0 Nno BbicoTe rpynny (cm. Tabn. 16).;

- noadupatoT KOMMNNEKTbl NO BbiCOTE. HOMUHAanNbHbLIA yPOBEHbL BbICOTbI Te-
NEXKN KOHCTPYKTUBHO BbIOpaH Ans npyXxuHsl 3-n rpynnel, T.e. ¢ Hanbonb-
LIen BbiCOTOW. [ANsa nogaep>aHnst Takoro ypoBHS BbICOTbI NMPY NPUMEHEHUN
HapPYXXHbIX NPYXWH OPYron rpynrbl, yCTaHaBAMBaKT MPOKMNaLKM COrflacHo
TpeboBaHuam Tabdn. 1.15;
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Tabnuua 1.15
["pynnbl NPY>XMH 1 TOMLLMHA NPOKaaokK

Homep rpynnbl ['pynna BHyTPEeHHEN TornwwmHa Bcex npokna-
HapYy>XHbIX NPYXUHbI A0K, MM/KOS-BO Npokna-
NPY>XWH AOK, LT.
1 4 mnn 1,2 12/4
2 1unm 2,3 6/2
3 2unnn 3 bes nnactuH
4 4 nn 1 18/6

- MCMbITbIBAKOT KOMMMEKTbl MPYXWH C NpoKnagkaMmu nog Harpyskon 4755
KI'C, Npn 9TOM BbICOTa KOMMSIEKTA NPYXUH A0MKHA BbITb HE MeHee 298 MM.
PasHuua KOMNIEKTOB NO BbICOTE AonyckaeTcs He 6onee 3 Mm.

[ononHutenbHO K noabopy NPYXWUH KOMMSEKTYOT pe3nHoMeTannmye-
CKMe 3rneMeHTbl OMOPHO-BO3BpaLLalLLNX YCTPONCTB: KOMIMIEKT 9f1IEMEHTOB
npoBepsT Ha npecce nog Harpyskon 11000 + 50 kl'c, npu aToM BbICcOTa
ero gomkHa 6bITb B npegenax 261 + 7 Mm. Ha ogHy Tenexky ycTaHasnu-
BalOT KOMMMEKTbl C pasHOCTbIO Mo pa3mepy K He Bonee 1 mm. Paspeluaet-
Csl BbICOTY perynupoBaTtb wwanbamu, ToNwuHa KOTOPbIX HE AO0SMKHa npe-
BbilaTb 7 MM.

BOI'IpOCbI Ans caMonpoBepKu

KakoBa uenb kKoMnnekToBaHus getanen cbopoyHon eanHULbI?

Kak onpegensietca ctyneH4yaTocTb pabounx BknaablLen?

UTO HasblBaeTCS CTyneH4YaToCTbO BKNaAbILWEN KorleH4YaToro sana?
Kak onpegensitoT CTyneH4YaToCTb BKMadbllen, MMEKLWMX pasHble
rpagaunmn?

Kak perynupyetcsa macca WM gusena?

Kak perynupyetcsa anvHa komnnekra WM gnsensa 1001007

Kak onpegensierca BHYTpeHHUN guameTp nogawumnHuka MOTM?

Kak onpegensietca HapyXHbl guameTp nogwmnHuka MOIM?

Kakas pasHuua AnameTpoB KOMECHbIX Nap OOnycKaeTcs Ha CeKkuuu
TennoBso3sa?

10. Kak nogbupatoT KOMMANEKT NPYXMH Anst 6ecyYentoCTHON TeNexKn?

hrownNPE

©ooNOo O

PekomeHayemas nutepatypa [ 1,5, 10 ]
Nekuuna 12. CBOPKA OB BbEKTA PEMOHTA

[NnaH nekymu:

12.1. Yknagka kornen4yaTtoro Bana aunsens [J49.

12.2. CBopka KoMNsiekTa Kpbllka+BTynka+ wnr gusens [149.
12.3. CHbopka TAroBoro anekrpoaBuraTensi.
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12.4. Cbopka Koneco-moTopHoro 6noka.
12.5. COopka Tenexex.

12.1. Yknagka koneH4artoro Bana gmsens 149

YKknagka korneHyartoro Bana gusend [149 npousBogutca B cneayoulen
nocrneagoBaTesibHOCTU:
-- 610K ycTaHaBNMBAKT NOCTENSAMU KOPEHHbIX NOALUNMHMUKOB BBEPX;
- yCTaHaBNMBalT B MOCTENM BEPXHME BKaAbILM COrflacHO KIenM n Tex
MECT, C KOTOPbIX OHU ObIfN CHATbI NpU pas3bopke U cMasblBalOT UX AK-
3enbHbIM Macrom;
- ONYCKaKT Ha BKabIlWKN KOMeH4yaTbIn Barl,
- yCTaHaBnMBalOT B MNOABECKAX HWXKHME BKMagbiwn u 6onTbl, npeasapu-
TenbHO cMa3aB UX AU3erbHbIM MaclioM;
- yCTaHaBnNuBalT cobpaHHble NoABECKN N0 MecTaM B BJ10K,;
-3aBOpayMBaloT rankun 60nToB NOABECKM MOMEHTOM WUIIA YCUIIMEM OLHOrO
YyerioBeka A0 OTKasa B Crefylouen nocrnenoBatefibHOCTU: ranky nepBoro
bonta — MOMeHTOM 37+38 KI'Ce M UNK KNtOYOM Ha nnede 450 MM ycunuem
OLHOro YyenoBeka OO0 OTKasa; ramky BTOporo 6omnta MOMEHTOM 74+76
K['Ce M nnin kritodoM Ha nriede 850 MM ycunuem ogHOro yenoseka 4O OTKa-
3a; raviky nepBoro 6onta 3aTarmBaloT MOMEHTOM 74+76 K[ 'Ce M MK KITHOYOM
Ha nnede 850 MM ycunuem OOHOro 4esioBeka 40 OTKasa. OTO MOSIOXKEHNe
CUNTAETCS OTNPABHON TOYKOM 3aTSKKMU;
- NMPOBEPSIOT LWYyNOM npuneraHne 60NToB K noaBeckam U Wwamnb K CTonkam.
MpoxoxaeHune wyna TonwmHon 0,03 Mm He gonyckaeTcs;
- MPON3BOAAT OKOHYATENbHYI 3aTSXKY ranku Ha 18 wnuy B 3+4 npuema,
Yyepenysa Mexay AByMS rakamum ogHOW onopbl. [[anku BbIHOCHOIO NOALUNI-
HUKa 3atarmealoT Ha 9 wnuu. [lonyckaeTcsa 3aTskka raek 4o coBnageHus
OTBEPCTUS NoA WNMMHT B 6onTe ¢ Nasom ranku;
- MPOBEPAIOT YKNaAKy KoreH4yaToro Bana: U3MepsrT 3a30p «Ha Macrio»
(0,14+0.34 mm) 1 npuneraHue («NpPoBUCAHME») LUEEK KorleH4yaToro Bana K
paboynm Bknagpiwam. Npn oTCoOeaMHEHHOM TATOBOM reHepaTope «MNpoBU-
caHue» Lwerkn gonyckaetca He 6onee 0,05 mm Ha rnybuHy He 6onee 10
MM Yy HECMEXHbIX onop. [NposepsitoT pasber konenvartoro Bana (0.10+0.60
MM).

13.2. Cbopka KoMnnekTa Kpbllka + BTynka + wnr ansens 049

Cbopka KomMmnnekTa Npon3BoAnTCS B criegytolen nocnegoBaTenbHOCTU:
- cobMpaloT KpbILLKY CO BTYIKOW, ANS1 YEro: ycTaHaBNMUBAKOT BTYNKY B Bep-
TUKanNbHOE MONOXEHWE BBEPX LWNUMbKaMK; yCTaHaBNMBAKOT HOBYK MNPO-
Knagky Ha OypT KPbILWKM U KPbILLKY Ha BTYIKY (KPbILWKY yCTaHaBNMBaTb Tak,
4yTOObLlI BMYCKHbIE KianaHbl pacrnonaranmcb CO CTOPOHblI ckoca «E» Ha
HWKHEM OypTe BTYnku, puc. 1.49.); Npon3BoasaT 3aTsKKy raek B Tpu npue-
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Ma AMHAMOMETPUYECKMM KITHOYOM B onpeneneHHom nocrneaoBaTenbHOCTH:
MOMeHTOM 152 kl'cem B nopsgke 1-4-2-5-6-3, momeHTOM 30x2 KlCeM B
nopsgke 6-3-5-2-4-1, momeHToM 4012 kl'ce M B nopsiake 2-5-3-6-1-4; ns-
MEpPSAIT OBafbHOCTb paboyent NOBEPXHOCTU BTYSIKM Ha paccTtosiHum 360
MM OT HWXHEro Topua, Kotopasi He gorkHa npesbiwaTtb 0,08 mm; onpecco-
BbIBalOT BOAOM BTYIIKY C KpbllKon gasneHnem 1,2 MlNa B TeyeHne 5 muH;

¢A no A

N

=

Puc. 1.49. Ockus BTYNKu unnmHapos ausensa 049

- cobupaloT KOMMMEKT C LUATyHHO-NOPLUHEBOW rpynnown: ycTaHaBnmBa-
IOT KOMMSIEKT BTYIIKOM BBEPX; CMa3blBalOT pabouvyro NOBEPXHOCTb BTYIKW,
NOPLUHSA N Komnew, Au3enbHbIM MacnoMm; obxas npucnocobrieHnem Kornbua,
OnycKatT NopLleHb BO BTYJIKY; YCTaHOBMB BO BTYIKYy npucnocobneHue,
yAepXxuBatoLLee nopLleHb BO BTYSKe, ONyCcKatoT KOMMMEKT B 610K ansens u
COEOVHSAIOT C LWAaTYHHbIMW LLENKaMM KONIEHYATOro Bana amsens.

12.3. Cbopka TAroBoro anekTpoasuraTens

PaccmoTtpum nopsagok cbopkn T3 B npouecce pemoHTa TP-3, npu Ko-
TOPOM MarHuTHasi cuctema (rnaBHble M gobaBoYHbIE Noftoca) He pas3du-
palTCs.

B rHesge noAWMNHMKOBBIX LWMTOB MOHTUPYIOT HapyXHble KOnbLa BMe-
cTe ¢ ponukamu, obecneymBas pagunarnbHbIi 3a30p AN Manoro noAawmn-
Huka 0,05+0,17 mm, a ansa 6onbloro — 0.09+0,22 mm. 3aTeEM MOHTUPYIOT
NOALNNHUKOBBIA LWMT NO MEeTKaM CnapeHHOCTW, nepen yCTaHOBKOW OCTOB
HarpeBaloT MHAYKLUMOHHLIM HarpeBaTenem Ao Temnepatype 120+140° C.
Mpwn ropmnsoHTansHon coopke TOL MOHTUPYIOT BOSbLIOM NOALLMITHUKOBBIN
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LLXT Ha Ban SIKOPS, Ha KOTOPLIW paHee yCTaHOBUNKU NTabUpUHTOBbIE YNoT-
HEHMS1 U BHYTPEHHIO 060KMMYy noAlunHMKa. HarpeBaroT OCTOB U MOHTU-
PYIOT SIKOPb BMECTE C NOALIMMHMKOBBLIM LMTOB NO METKaM CMNapeHHOCTMU.
KpenaTt B onpegeneHHon nocrnegoBaTtenibHOCTU 60NTOBbIE COEANHEHUS U
NPON3BOAAT KOHTPOSNb KadecTBa COOPKU: M3MEPSAIT pagnarnbHbIi 3a30p B
noaLnnHuKax, oceson pasber akopsi, NNOTHOCTb NOCaAKM NOALNMHUKOBBIX
LLINTOB B OCTOBE, 3a30p MEXAY KPbILWKOW NOALUMMHMKA U LMTOM, NpOBEpS-
IOT COCTOSIHME KOMNNEKTOPHO-LWETOYHOro y3na 1 3a3opbl Mexay nontcamm
N siKopem (TexHomnorns 3amepoB NoApOb6HO M3noXeHa B nabopaTopHbIX
paboTax No gaHHOMY Kypcy).

12.4. Cbopka Koneco-MoTopHOro 6sioka

[Mopsgok nogbopa n MOHTaXa BedyLlen LeCTEPHN Ha Ban siKOpA crie-
OYOLWNIA: NMPOBEPSIIOT MO Kpacke NMIOTHOCTb NMpureraHns conpsaraemblix no-
BepxHocTen Bana un wectepHn. Obwas nnowanb npuneraHnsa AorkHa
ObITb HE MeHee 75 % nnowagn KaXaonu U3 conpsaraembiXx NOBEPXHOCTEN.
[Mpn HegoCTaTOMHOM MpUeraHnuKn LLIECTEPHIO NPUTUPAIOT MO KOHYCY Bana,
npuv 3TOM NOCNEOHNN AOMMKEH HaXoOUTbCS B BEPTUKANbHOM MONOXEHUN.
[MpoBepsOT paccTossHME OT BHYTPEHHEN KPOMKWU B BbITOYKE LLUECTEPHU OO
Topua Bana, KoTopoe npu NioTHOW nocagke XOno4HOM LUEeCTEePHU OOSTHKHO
6bITb He MeHee 1,5 mm (puc. 1.50).

o 1.5

Puc. 1.50. lNocaaka wecTtepHn Ha Ban skops T3

Mepen NOcaaKow LLUECTEPHIO HarpeBaloT Ao Temnepatypbl 120+160° C.
[Mocne Hacagku WecTepHN NPoBEPAOT rMyOnHY ee nocagku OT HapyXHOro
TOpUA OO0 KPbILWKM SKOPHOro noaLwunnHmka, kotopas gomkHa obitb 150+155
MM. [1pn 9TOM HEOBXO0ANMMO BblAepKaTb OCEBOW HATAr LWECTEPHU B Npeae-
nax 1,3+1,5 mm.

T3[L yctanasnuBatoT Tak, 4ToOblI noctenn MOIT 6bIM pacnonoXeHobl
cBepxy. BbiTnpatoT candeTkon LLenKkn KoreCcHOW napbl, yCTaHaBnvBakT
BKNaabIWn, LINOHKX, CMasblBalOT BKNagbllv OCEBOW cMa3kon. Konechyto
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napy OnyckalT Ha BKMablluM U yCTaHaBNMBalOT B cCpefHee MNosioKeHue
(Ha oAnHaKoBOM pacCcTosiHMM OT Topua BKraabiwen). [NposepsoT 6OKOBOM
3a30p v npuneranune 3ybbes. MNpuneraHne fomkHO 6bITb He MeHee 70% o
anvHe n 40% no BbicoTe 3yba. CmasbiBalOT BepXHME BKMadbllv U yCTa-
HaBMMBAKOT MX MO METKaM CMnapeHHOCTU [O yrnopa B LUMOHKA FrOpPfTIOBUHLI
ocTtoBa. CTaBAT NbLIeBO3AYLHbIN KOXYX. MoHTUpyoT Kpbiwkn MOIT. A3-
MepSoT 3a30p «Ha macrno» B MOI' u oceBon pasber T3] Ha ocu kKonecHom
napbl (TexHoNorns 3amepoB NoApobHO m3noxeHa B nabopaTopHbIX pabo-
Tax nNo gaHHoOMy Kypcy). MoHTMpYOT NoSfbCTEpPHOE YCTPOUCTBO, NpeaBa-
pUTENBbHO NPONUTaB €ro B OCEBOM Macrie B TeyeHue 2+3 4 npu Temnepa-
Type 50+60°C. MOHTMpYIOT KOXYX 3y6uaTol nepegayv npu atom obecne-
YMBAKOT 3a30P MEXAY KOXYXOM U LIeCcTepHeEN He MeHee 6 MM Npu KpanHem
NOJSIOXKEHN KOJIECHOM Napbl.

12.5. Cbopka Tenexek

UTobbl ONyCTUTL paMy Temnexku Ha Korneco-moTopHble 6ok (KMB),
nocnegHue yctaHaesnuBalT Ha nogbemHuke A494 Tak, 4ToObl HOCUKM BUH-
TOB NOABbEMHMKA BOLUMM BO BNaguHbl NpunueoB kaxgoro TJAL. KonecHyto
napy ¢ o6enx CTopoH 3aknMHUBalOT. 3aTeEM BMHTAMM NOAbEMHMUKA NOBOpa-
ynsatoT TOL, BOKPYr oCen KOMNecHbIX nap Tak, YToObl HMKHAS MOBEPXHOCTb
ocToBa pacnonoxwunack nog yrnom 17+20° k ropusonTy. [Mocne aToro pa-
My TENEXKM C HaBeLleHHbIM PEeCCOPHbIM MOABELUMBAHNEM U TOPMO3HbLIM
obopynosaHuem onyckatoT Ha KMB go Tex nop, noka npyxvHHble noaBec-
KW, YCTAHOBJIEHHbIE HA pame, He CAOYT Ha HOCUKK nNpunneos octoBa TA/.
Mocne atoro onyckatoT pamy u TOL nogbeMHuKammn 0O TeX nop, rnoka pa-
Ma NOSTHOCTbIO HE cAAeT Ha OyKcbl. 3aTeM CTaBAT BO34YLUHbIE U NECOYHbIE
TPyObl, COEANHAIOT KOHLbI BbIBOAHbIX Kabenen TOL. Y 4entocTHbIX Tene-
XeK yCTaHaBfMBalOT COrfacHO MeTkam noadykcoBble CTPYHKW. lNaTpybku
neco4Hblx Tpy6 ycTtaHaBnuBaloT Tak, YTOObl OHM BbINM HanpaBneHbl BAOSb
penbCcoB, OTCTOSANN OT UX ronoBok Ha 50+60 MM 1 He kKacanucb GaHaaxen.

[Mpn cbopke GecHEnNtOCTHOM TENEXKN Ha ByKCbl yCTaHaBNMBAKOT KOM-
NMeKkTbl NPYuH. Nocne onyckaHna pamMmbl 3aBOAAT BEPXHME MOBOAKM B 3€-
Bbl BYKCbl U ycTaHaBnNuBalT 60nTbl. 3aTeM BbIBOPaYMBaKOT TEXHOMOMMYe-
ckne 60NTbl U3 NPYXUHHbIX NOABECOK N YCTAHABMMBAKOT HWXKHUE NMOBOLKMW.
Bontbl kpenar momeHToM 150 kl'cem. [Nocne cHbopkn nNpoBepsAIOT 3a30p
MeXOy XBOCTOBMKOM MOBOAKA M AHOM nasa, KOTOpbIn A0SMKEH ObITb B npe-
aenax 52 mw.

[ns HopManbHOro BNUCbIBAHUS TEMNOBO3a B KpuBLIE, 0b6ecneyYeHus
paBHOMEPHOro M3HOca rpebHen BaHgaxen Heobxoamma KorieCHble napsbl
pacnonaratb B Tenexke Tak, YTobbl cepeauHbl OCen cosnagann C¢ npo-
OONBbHOWM OCbHO paMbl TENEXKN, CBODOAHLIN pa3ber B Bykcax KpanHMX KO-
necHbIX nap coctasnan 3+1 MM, a anga cpegHmx — 28+1 MM, OCK KONECHbIX
nap Obinu NepneHauKynsipHbl OCU pamMbl Tenexku. MNopsgok perynmposa-
HWS1 OCEeBOro pasbera KonecHbIX nap YentoCTHON TENEXKN:
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- PerynupyroT CUMMETPUYHOCTb PAacrofoXKeHUs1 KONMECHbIX Mnap OTHOCU-
TENbHO OCK TENEXKWU, NyTem onpeaerneHust TONLMHbI MEYEHHbIX NMpokna-
ook Ky (npoknagku umetot asa oteepctust & 10 mm). [insa atoro casuratoT
OyKCbl KONECHbIX Nap Ao yrnopa B Topel ocu. C KaXaon CTOPOHbI KOMECHOM
napbl onpegensitoT pasmep A (puc. 1.51), T.e. paccTosiHue OT Y3KOro
Hann4yHuKa OyKcbl A0 BHYTPEHHEN rpaHu BaHaaxa, 3aTeM paccyMTbIBalOT
MEeY€eHHble NPOoKNaak1, Mm

Kuv = Auax — A mun (1.56)

MeueHHble NpoKagkn yCTaHaBMBaKT C TOWU CTOPOHbI, Y KOTOPOU Ayax;

- perynupytoT cBobogHbI pasber KonecHblx nap, nytem onpeaenieHus
TONWMWHBI PEerynupoBOYHbIX MPOKNagok Pc n Py, nomelleHHbIX mexay
KPbILLKOM 1 OCEBLIM YNOPOM, MM

AN cpedHuX KonecHbix nap Pc=28" —(a+b+c+d) (1.57)
AN KpalHux KonecHbix nap Px=3"- (a+b+c+d) (1.58)

roe a, b — 3asopbl Mexgy paboynmMm NOBEPXHOCTAMM Y3KUX HANUYHUKOB
OyKcbl 1 BYKCOBOro Bblpe3a pambl TESIEXKM COOTBETCTBEHHO C NpaBoun U
NEeBOW CTOPOHLI; C, d - 3a30pbl MEXOY OCEBbIM YNOpPOM ByKCbl U TOPLLOM
OCW KONEeCHOW napbl COOTBETCTBEHHO C MPaBOW U N1eBOW CTOPOHbI paMmbl;

- OKOHYaTenbHO OnpeaensoT TONWWHY PErynMpoBOYHbIX MPOKNagoK Y
npaBon 1 neson ByKC O4HOWN KONECHOW napbl 3a BbIMETOM TOMLWMUHbLI Me-
YEeHHbIX NPOKNagokK

Pn, Pn = (PC(K) - KM) /2 (159)

[onyckaemasi pa3HOCTb TOMNWWHLI Npoknagok He 6onee 0,5 mm. Me-
YeHHble NPOKNagku CTaBAT TONbKO Ha Ty OyKcy, rae oHu 6binNu yCcTaHoB-
NeHbl 4O perynupoBku cBOBGOAHOro nonepeyvHoro pasbera KonecHbIX nap.

OceBble pasbern konecHbix nap 6ecyentoCTHbIX Tenexek obecneuyun-
BalOTCS KOHCTPYKTUBHO M cneuunanbHO He perynupytotca. Ona KpanHux
KonecHbIx nap pasder gomkeH bbiTb B npegenax 3+4 MM, a Ans cpeaHux
- 28 mM. [1nga oTnnums Bykc Ha NX KpblKaxX HAHOCUTCA Mapkuposka KP u
CP BbicoTon 6ykB 10 Mmm.
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Puc. 1.51. PerynupoBka cBobogHoro pasbera konecHblx nap: 1 — pama
TEenexkun; 2 — kopnyc 6ykcel; 3 — npoknagku; 4- ynop; 5 — werka ocu

NMpoBepka KayecTBa COOPKWU YesIlOCTHOM Tenexku. KayecTtso
cbopKn peccopHOro NoaseLnBaHnsa KOHTPONMPYOT HA POBHOM U MPSIMOM
yyacTke penibCoBOro nyTu nocrie npeaBapuTesibHOM NPoKaTKM TenoBo3a
(pyc. 1.52). [Ona aToro M3MepsitoT paccTosiHUEe «B» MeXOy BEepPXOM KOH-
LEeBOW MOABECKN N paMoWn Tenexku. Y MNOSIHOCTbIO SKUNMPOBAHHOM Ten-
noBO3a OHO AOIMKHO ObITb HEe MeHee 35 mMm. [lpoBepsitoT pasmep «C»
MeXy apKon BYKCbl U pamMOK TENEXKN, KOTOPbIN AOMKEH BblTb HE MeHee
40 mm.

b 1 2 3 4
Ly C /T
a |
el i 71
E; _._:._. _O r O_ _._.;_.._ -
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Puc. 1.52. lNpoBepka kayecTBa COOPKN PEeCCOPHOro NoaBELLUMBAHUS Y Ye-
NIOCTHOM Tenexku: 1 — 6banaHcup; 2 — peccopHasa nogsecka; 3 — bykca; 4 —
pama Tenexku

KoHTponupytoT HenapannenbsHocTb 6anaHCMpoB OTHOCUTENBHO paMbl Te-
NEexXKn, KoTopas gonyckaetcs He bonee 5 MM, a MMHMManbHoe Paccros-
HUe Mexay HAMKU — He MeHee 4 MM. HenapannenbHOCTb NUCTOBLIX Peccop
gonyckaetcs He bonee 7 MMm.
PerynnpoBKy peccopHOro nogseLlLuMBaHns OCYLLECTBIISOT 3a CYET:
- U3MEHEHMUSI BbICOTbl OMOPHbLIX TOYEK OanaHCMpoB MyTEM MOCTAHOBKM
CMeHHbIX onop nog 6anaHcmpbl B Bykcax ¢ pas3fiMyHOM BbICOTOW FONTIOBOK
B npegenax ot 20 go 28 mwm;
- NMOCTAHOBKN MPOKNadoK (TonwuHon He 6onee 4 mMMm) mexay onopamu
NIMCTOBbIX PECCOP U KOPEHHBIMU NIUCTaMWU;
- NOCTAHOBKM KPYrnow Npoknagku TonwmHon He 6ornee 10 MM 1 He Mme-
Hee 4 MM MexXay Mpy>XMHaMn U OrMOPHbIMU NOBEPXHOCTAMM.
- perynupoBKa pecCOpHOro nogBelMBaHUA NyTeM U3MEHEeHUsA nrney
GanaHcupoB 3anpeLyaeTcs.

lNMpoBepka kayecTBa COOpPKU OGecUYertoCTHOW TereXKU. Y MOSHo-
CTblO SKUMNMUPOBAHHOIO TEMSIOBO3a Ha MPAMOM TOPU3OHTASIbHOM MyTH
npoBepstoT 3a3op «a» (puc. 1.53) mexay ronoBkon BepxHero 6ykcoBoro
noBogKa CO CTOPOHbI BYKCbl U pamMoOn TenexKn, KOTOpPbIN A0SMKEH BbiTb
He MeHee 40 mMm. 3a3op «B» MeXOy CTep)XHeM OyKCOBOro moBoAka U
KpblnioM BYKCbl, KOTOPbIN SOMKEH BbITb Ha paccTosHMM 240 MM HE MeHee
30 mmMm. [MpoBepsAOT 3a30p MeXAy XBOCTOBMKOM MOBOAKA M OHOM rasa
(37 mm).

240
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Puc. 1.53. lNpoBepka kavyecTBa cOopkn GecHentoCcTHOM Tenexku:1 — pama
TEenexku; 2 — NoBoAoK; 3 — Kpblfo ByKcbl

Bon pPocCbl Ansa camMmonoaroToBKu

Kak npoBepst0T Ka4yeCTBO YKNaaKyM KofieH4yaToro sana?

Kak MoHTMpyeTca akopb TOL npu ropnsoHTanbHon cbopke?

Kak npoBepsitoT kayecTBo COOPKM NOALWLMMAHUKOBOrO y3na T347?

Kak npoBepsitoT Ka4eCTBO NPUTUPKM LLECTEPHU HA Ban SKOPS?

Kak npoBepsitoT kadecTBo cbopkn KMB?

B kakom nopsigke MoHTUpyeTcs 6ecyentocTHas Tenexka Ha KMbB?

. [1ns Yyero npoBoaANTCSA perynupoBka 0CeBOro pasbera KonecHbIx nap?

Uem perynupyotT CMMMETPUYHOCTb PacrofioXeHWs1 KONECHbIX nap?

Kak perynnpytoT cBob6oaHbIN pasber konecHbIx nap?

10 UTO HY)XXHO M3MepUTb, YTOObLI NPOBEPUTL KadvecTBO COOpPKM peccop-
HOro NoABeLLMBaHNA YESTIOCTHON TEMNEXKN?

11.470 HYXXHO N3MepUTL, YTOOLI NPOBEPUTL Ka4ecTBO COOPKM PECCOPHO-

ro nogselmnBaHmsa 6ecHeNtOCTHON TENEXKN?

©CONOO_WDNE

PekomeHayemas nutepartypa [ 1, 7 ]
Nekumna 13. UCMNbITAHUE OB BEKTA PEMOHTA

[MnaH nekyun:
13.1. Llenb 1: 3agaym ncneltTaHus.
13.2 WcnblTaHna TAroBOro anekTpoasuraTens.
13.3. UcnbiTaHnsa Koneco-MoTOPHOro 6roka.
13.4. PeocTaTHble UCMbITaHUA TEMNOBO3OB

13.1. Llenb n:3agayun ncneitaHma

[Tocrne pemMoHTa OCHOBHblE arperaTtbl U TENOBO3 OOKaTbIBalOT, NPOBE-
PSAOT M UCMbITbIBAOT ANs TOro, 4Todbl NpMpaboTaTh TpyLMECs NOBEPXHO-
CTW geTanen; NpoBepuUTb KA4eCTBO PEMOHTa U COOPKK, a TakKe NPOBEPUTL
napameTpbl arperaTtoB; OTperynupoBaTb Y3rnbl W arperartbl; MPOBEPUTH
repMeTUYHOCTb CcoeaMHeHun TpybonpoBoAOB BOAbI, TOMMMBA, Macna wu
BO3[yXa; NpPOBEPUTb MYyCKOBble KadecTBa Au3ens. PasnnyaloT cTeHOoBble,
peocTaTHble N 0B6KaTOYHbIE UCTbITAHUS, KOTOPLIE BbINOSHAKT NMOCNe TekKy-
LUMX M KanuTanbHbIX PeMOHTOB. CTEHOOBLIM UCMbITAHMUSM NOABEPratoT y3-
Nbl O MO-HTa)a UX Ha ausenb unu Tennoso3s: gopcyHku, THBL, BoasaHble
M MacnsHble Hacocbkl, TypbokomMnpeccopbl, PeayKTOpbl, BEHTUNATOPSI,
3reKTpMYEeCKMe MallnHbI U T.4.

[Tocne peocTaTHbIX UCMbITAHUKW, TEMNSIOBO3 MNoaBepraeTcs obkaTtou-
HbIM UCMbITAHUSAM Ha TPaKUMOHHbBIX NYTAX JTOKOMOTUMBHOIO A4eno, C Lerbto
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NPOBEPKN: KayecTBa COOPKM IKUMAXKHOW YacTu, NpaBUibHOCTU MOLKMHO-
yeHus TOL npun OBWMXEHUM TEMNNOBO3a MO KaXKOOW rpynne C npoBEPKOn
y3na 6okcoBaHuA; paboTbl NECOYHUL, CUCTEMBI YNPaBrieHUs U CKOPOCTe-
mMepa.

OkoH4aTenbHO TENSIOBO3 NoaBepratT OOKaTKM Ha MarnctparbHbIX
nytsx OAO PX[ Ha paccTtosHun He meHee 40 km. ObkaTka NponM3BoauT-
CA C y4aCcTUeM NpueMLlmKa TOKOMOTUBOB, NPU 3TOM MPOBEPSETCA: MOLLL-
HocTb TI, cpabaTbiBaHWe pene nepexodos, ocriabneHne BO3GYyXOeHUs
T3, pabota TOpMO3HbIX NpuUbdopoB. HenocpeaCTBEHHO Mocre obKaTKu
N3MepaeTCca COnpOTMBIIEHNE U3onsauUMn cunoBblix (He meHeel MOM) u
BCcnomMmoraTtesibHbiX uenen (He meHee 0,5 MOM). Hwxke paccmoTpum
cTeHaoBble ucnbiTanna T3.

13.2. UcnbitaHna TOM nocne pemMoHTa

UcnbiTaHua Ha xonoctom xony. [lepen ucnbitanmem TO[L npose-
PSAKT COCTOsIHME paboyent NOBEPXHOCTU KOMMEKTopa, LLEeTOYHOro anna-
paTta, NpaBUNbHOCTb MApPKMPOBKU N PacnofioXXeHUs1 BbIBOAHbLIX kKabenen n
npoeoaoB. [MpoBopayunBaHMEM SIKOPSI BPYYHYKO ybexaarTca B cBoboa-
HOM €ro BpalleHUKN, HET NN KacaHns OOMOTOK O MOALUUMHMKOBLIN LLNT U
CTYKOB B MOALIUNHMKAX NPU KPANHEM MOSIOXEHUN SKOPS.

NcnbiTaHna nposBoadat Ha cteHge A 851. TO[Ll yctaHaBnmBatoT Ha pe-
3MHOBbLIN KOBPUK, kabenu A1 n K1 nogkntovatoT Kk ctenay, a A2 un K2 co-
eavHAT Mmexay cobon. OxnaxaeHue OCyLLEeCTBAETCA 3a CYeT ecTe-
CTBEHHOM NoJayn Bo3ayxa Npu OTKPbITbIX CMOTPOBLIX ftokax. B kayecTee
npumMmepa paccMmoTpum ucnoitanmsa T3 tuna 34118:

- NpoBOAAT NpMpPaboTKy WETOK Npu yacTtoTe BpaweHuna 585 o6/MuH, B
TeyeHue 30 MUH;
- MPOBEPSIOT YPOBEHb BMBpaLMKM HA NOOLUMMHUKOBBIX LLNMTAX CO CTOPOHBI
KONMeKTopa U LUECTEPHM B MMNOCKOCTU MNeprneHaunKynsapHONn Ocu Bpalle-
HUS. YpOBEHb BUOpaLnMKM HEe AOIMKEH NpeBbilaTb 4 MM /C;
- NpoBepsAT paboTy NOALUMMHMKOB Ha CryX C MOMOLLbK CTETOCKOMNOB
NN ANEKTPOHHbIX NPMBOPOB.;
- NPOBOAAT UCNbITAHME HA HarpeB OT TPEHMUS LETOK 1 paboTbl noaLwmn-
HMKOB MNPU MakCMManbHOW YacToTe BpalleHuss B TedeHne 1 4 6e3 noga-
4y oxnaxpgawouwero sosgyxa. [Npu aTom TemnepaTtypa Kosirektopa wu
NOALUMMHUKOB He AOMKHa npeBbiwath 95° C;
- rnocne ucnblTaHUM NPOBEPSAIOT KAYEeCTBO MPUTUPKN LLETOK. Y XOPOLIO
NPUTEPTON LLETKN KOHTaKTHasi NOBEPXHOCTb (He MeHee 75% nnowaaw)
OO0IMKHA NMeTb 6recTawmmn Bug ¢ NoYTU HE3aMETHLIMWU PUCKaMN.
Ucnbitanua TIO noa Harpy3kou. MchbiTbiBaTb 3MeKTpuyeckne ma-
LUMHbI NO4 Harpy3kon MOXXHO MeTo4amMu B3aMMHOW MUK HENOCPEeACTBEHHOM
Harpys3ku. [Npu nepBoM MeTode UCNbITAHUIO NoABepraTca ABe OOHOTUM-
Hble MalwuHbl (NpY 3TOM NOTPebnaeTcsa Manoe KOSIMYecTBO 3Heprum) u
OCYLLECTBMAETCHA MNPOCTOE PEerynimpoBaHME Harpy3ku u pexumma paboTbl
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MalMHbl. OTOT METOoAd, Kak MpaBuiio, UCMONb3ylT Apu uchibitaHum TIL
MoLHocTblo 6onee 100 kBT. lNMpu HeM OBe MexaHMYECKU COEeAUHEHHbIE
MaLUMHbI HarpyXatoT gpyr gpyra, npuyem ogHa u3 Hux paboTtaeT B pexnme
aBuratens, a gpyragd — B pexume reHepaTtopa. ONeKTPUYECKYo SHEPTUHO,
BblpabaTblBaeMyto reHepaTtopoM, NoTpedbnseT UCnbITyeMbln ABUraTesb, a
noTepy B MalUMHaX MOKPbIBAKOT 3a CYET BHELWHMX UCTOYHUKOB (paboTa
cTeHOa noapobHo m3noxeHa B nabopaTopHbIX paboTtax Nno gaHHOMY Kyp-
cy).

MeTon HenocpeaCTBEHHOW Harpys3ku NPUMEHSIOT AN UCNbITaHUS Ma-
LWMH MowHocTbo MeHee 100 kBT. Ero npenmyLLecTtBoM sIBNAKOTCA MPOCTO-
Ta KOHCTPYKUUM CTeHaa, Hanuyme ogHOro nuTarowero reHepartopa, BbICO-
Kag yCTOMYMBOCTb paboTbl cxeMbl. B Toxe Bpems oH TpebyeT 3HaumTenb-
HOro pacxoga 3JIEKTPO3HEPrMn, UCNOSb30BaHNA MUTAOWEro reHepartopa
OONbLION MOLLHOCTU M Harpy304HOro YCTPONCTBA, PacCYMTaHHOrO Ha nors-
HYI0 MOLLIHOCTb UCMbITYEMOW MaLUUHbI.

[MpnemocaaToyHble UCMbITAHUA 3NEKTPUYECKMX MalluH MpoBOAAT MO
cnegyroLwen nporpaMmme:

- NU3MEPSAIOT CONPOTUBIIEHNS OOMOTOK NPU NOCTOSSHHOM TOKE B XOSTO4HOM
COCTOSAHUY;

- NPOBOAAT UCMbITAHNE Ha HarpeBaHue;

- NPOBEPSIOT YAaCTOTY BpaLLEHUS U peBepPCUPOBaHNS;

- MPOBOAAT UCMbITAHNE Ha MOBBILLEHHYIO YacTOTY BpaLLEHUS;

- NPOBOAAT NATUMUHYTHOE UCMbITAHNE 3NEKTPUYECKON MPOYHOCTU MEX-
BUTKOBOW U30NALINK;

- IPOBEPSAT BUEeHMs KonnekTopa (Ha HarpeTon MalUnHe);

- NPOBEPSOT KOMMYTaLMIO;

- N3MEPSIOT CONPOTUBNEHNSA N30NALUM OBMOTOK B rOpsi4EM COCTOSIHUM;

- onpeaenslT OMUYEecKoe conpoTuBrieHne obMOTOK B ropsav4eM COCTOS-
HWW;

- NPOBOAAT UCMbITAHNE ANEKTPUYECKON NPOYHOCTU U30NALMN OOMOTOK.

Hwxe paccMOTpMM TEXHOMOrM BbIMOMTHEHUS OCHOBHbLIX ornepaunn Ha
npumepe T3 Tnna 30118.

N3mepeHne conpoTuBneHUAs OOMOTOK B XONIOA4HOM COCTOSHMM. K
N3MEPEHNIO CONPOTMBIEHNA OOMOTOK B XOSTOAHOM COCTOSIHMM NPUCTYNatoT
TOraga, Korga TemnepaTypa Bcex ee yacten He ByaeTt oTnuyaTbCs OT TeM-
nepaTypbl OKpyxarLlero Bosayxa 6onee yem Ha 3°. Omumueckoe conpo-
TUBMEHNE U3MEPAIOT MUMNIMOMMETPOM UM METOAOM amMnepmMeTpa-BoOib-
TMeTpa. Ecnu Temnepatypa Bo Bpems 3amepoB oTnuuaeTcs oT +20°C, To
HanWOeHHOEe COMpPOTUBIIEHNE NEPECUYUTLIBAIOT K 3afaHHOM TemnepaType no
dopmyrne, Om

R20 = RX[ 1+« (20 — tx)] (160)

roe R, — HageHHoe conpoTuBrieHne 0OMOTKM; tx — TemnepaTypa oOMoT-
Kn npun 3amepe
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Mpn BbiNycke M3 KanUTanbHOrO PeMOHTa COMPOTMBREHWE R,y He
OOJTHKHO OTNiMYaTbCa OT HOMUHarnbHoro 6onee yem Ha 10% B GonbLUyO UK
MEHbLLYH CTOPOHY.

UcnbiTaHne Ha HarpeBaHue. TO[l UCNbITbIBAKOT HA HarpeBaHWe B Te-
yeHue 1 4 6e3 BeHTUNAUumM Ha crnegyrowmx pexmvax: U =470 B, | =575 A
(no 30 muH B 060MX HanpaBfeHusix), NP 3TOM He AoMNycKaeTcs npesBbllle-
HUe TemnepaTypbl 06MoTok 6onee 140° C ans skops, 155° C ans rnasHbIX
nontocoB, 155° C gns go6aBouHbix nomntocos, 95° C ans Konnekropa w
100° C Ans noawwvnHuKoB. Jns onpepeneHus Temnepartypbl 0GMOTOK U3
BCEX M3BECTHbIX CcNocoboB Hambonbluee pacnpoCTpaHeHWe Monyyun me-
TOA COMPOTMBIIEHUS, KOTOPbIN SABNSEeTCSA Hanbonee NpocTbiM U NO3BONSET
C [OCTaTOYMHOW TOYHOCTbIK YCTAHOBWUTb CPEAHIo TemnepaTypy 0OMOTKW.
[MpeBbiweHne TemnepaTypbl OOMOTKM Had TeEMNepaTypon OKpyKatoLlewn
cpeabl paccuynTbiBaeTcs No gopmyne

A= (Ry—Ry) Rx](235 + t ) (1.61)

rae RH, Ry — conpoTtuBneHue OOMOTKM COOTBETCTBEHHO B HarpetTom mn Xo-
nogHoOM cocTodaHUAX; t x — TemnepaTtypa 0B6MOTKM B XONOAHOM COCTOSAHUM

Heobxoanmo y4ecTb, Y4TO NpU U3MEPEHUN CONPOTUBIIEHUS OOMOTKM
AKops Wynbl npubopa HeoBXoAMMO NOACOEAMHATb K TEM XE KOMNEeKTop-
HbIMW NNACTUHaM, Ha KOTOPbIX M3MEPSNIOCL UX CONPOTMBMNEHME B XONOa-
HOM COCTOSIHUW.

NMpoBepka CKOPOCTHbIX XapakTepucTtuk. [lpousBoaar B o0bowux
HanpaBneHusIX BpalLeHUs SIKops, NyTEM U3MEpPEHUs ero 4yacToThbl Bpalle-
HUS OUCTAHUMOHHLIM TaxOMEeTPOM MNpW  HOMMHASIbHOM MOWHOCTU. [ns
TOO 30118 vacTtoTa BpalleHusa OomkHa b6biTb B npegenax 585 o6/MuH,
OTKIMOHEHME He OOMKHO npeBbiwaTtbh * 4%. PasHOCTb Mexay 4acTtoTam
BpaLeHNa B O4HY U APYryto CTOPOHY AormKHa BbiTb He 6ornee 4%.

McnbiTaHMe Ha NOBbLIWEHHYK 4acTOTy BpaweHus. Llenb mncneita-
HUS — NpoBepKa MexaHM4YecKou MNPOYHOCTU 4YacTten gkopsd. McnbitaHve
NPOBOAAT Ha XONOCTOM XOA4Yy HarpeTon MalWHbl B TE€YEHME 2 MWH, Npu
obopoTax, npesBbllWakWwmnx MakcumarnbHble Ha 25 % (Ans NOCTOSIHHO CO-
enHeHHbIX nocneposatenbHo TOL — Ha 35%). lNocne wucnbiTaHUn He
OOSMKHO ObITb MOBpPEXAEHUn, NPEenaTCTBYIOLWMX HOPManbHOW 3KcnnyaTa-
LuKn: pa3MoTKn baHgaxa, ocrnabneHns KonnekTopHbIX NNacTuH 1 Ap.

McnbiTaHne 3neKTpM4ecKou MPOYHOCTU MEXBUTKOBOWU U3OSNALMUMN.
[aHHOEe ucnbiTaHMe NPoOBOAAT Ha ycTaHoBkax Tuna NY-57, NY-80, o6 atom
noapobHO pacckasblBanocb B pasgernie, NoCBALWEHHOM KOHTPOS COCTOSI-
HWS NPOBOAHMUKOB.

NMpoBepka 6ueHUA Konrnekropa. OTa onepauusi BbINOSHAETCA C MNo-
MOLLIbIO MHOMKATOpa 4acoBOro Tuna u oHa noapobHO M3noxeHa B nabopa-
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TopHOM paboTte Ne 11. [na Bcex TO[L OueHune konnektopa npu padoyen
Temnepartype He gosmkHa npesbiwaTtb 0.06 mm.

NMpoBepka kommyTauuun. lNposepky kKommyTaumm gna T3 npousBo-
OAT Ha Tpex pexunmax npu nosiHoM nosie u npu ocnabneHHom (Ha 36%), B
TeyeHne 30 Cc B Kaxayt CTOpOHY BpalleHusa. [Npun nameHeHMn BpalLeHuUs
ponyckaetca pabota T3 Ha xonoctom xoay B TeyeHne 5+15 MuH Ans
NPUTUPKN WeToK. OueHKY kayecTBa KOMMYyTauumM NpPoM3BOLAT NO CTEMNEHU
NCKpeHUst nog cberaroimm Kpaem LLUETKM C MOMOLLbI MHAMKATOpa MUCKpe-
Hua tuna -1 nnn BuayanbHo. CornacHo NOCT 2582-81 yctaHoBneHo
NATb CTEMNEHEN NCKPEHNS:

1 — UCKpEeHME OTCYTCTBYET (TEMHAsi KOMMYyTaLUS;

1 y
1Z - cnaboe ToyevHoe NckpeHue nog HebonbLUOW YacTblo WeTkn y 1/4

LLIETOK;
2 . .
1E - cnaboe uckpeHune noa GonbLue YacTbio LWETKN Y 1/2 LIETOK;

2 — CKpPEHME Nof BCEM KPaeM LLETKM Yy BCEX LLETOK;

3 — 3HAYMTENbHOE MUCKPEHME Mo BCEM KpaeM LWETKN C Hanndnem Kpyn-
HbIX U BblNeTatLWmnX NUCKP.

[Mpn nCnbITaHUAX HE OOMMKHO BO3HMKATb KPYroBOro OrHS UMK MexaHu4e-
CKMX NOBPEXOEHMN KONnekTopa v weTtkogepxartenen. Konnekrop OoSmkeH
ObITb NpurogeH Ans ganbHenwen pabdoTbl 6€3 OYNCTKM UK Kakoro-nmbo
peMoHTa. KoMmmyTaums MalluHbl cyMTaeTca yOoOBNEeTBOPUTENBHOW ecnn

1
CTeneHb UCKPEeHUs1 He MNpeBbIlLaeT 15. OOGbI4YHO NPY KOMMYyTaLMKN CTEMNEHM

2 Ha KonnekTope NOoSABMIATCSA Criefbl NOYEPHEHUS, HEeYyCTpaHSeMble Mpo-
TUpPaHMEM MOBEPXHOCTU Kosnrektopa 6eH3nHoM, a npu cteneHn 3 nodep-
HEeHWe KONmeKTopa CTaHOBUTCSA 3HAYUTESbHbIM W HabnogaeTca noarap u
paspywieHne weTtok. OCHOBHbIE NPUYUHBLI, HApyLlaLwme KOMMyTauumio, no-
APOOHO n3noxeHbl B nabopatopHon pabote Ne19. loaTomy ocTaHOBMMCA
Ha TOW, KOTOpad He paccMmaTpuBarnacb npw BbINOSIHEHMM paboThbl - onpe-
aerneHne 30Hbl 6e3bickpoBor paboThl.

3oHa 6e3bickpoBor paboTbl NPOBOAUTCA METOLOM NOAMUTKM U OTMUTKM
no6aBoYHbIX NontocoB. [Mpn npaBunbHO NOAOOPAHHBLIX 406ABOYHbLIX NOSO-
cax rpaHuubl 6e3bICKPOBON KOMMYyTaLMN OOMKHbI pacnonaraTbCs CUMMET-
PUYHO OTHOCUTESNBHO FOPU3OHTaNIbHOWM OCK Harpys3ku 3feKTpuyeckon Mma-
WwnHbl. MNopsagok onpeneneHnsa 30Hbl 6e3biCKpoBOKM pPaboThl CreayoLniA.
CobupatoT nocrnegoBaTenbHO 3MEKTPUYECKYHO LienNb U3 0OMOTKM SKOps U
OOMOTOK [00aBOYHbIX MOSIHOCOB WUCMbLITbIBAEMOW MaLUUHbI, amnepmeTpa
NMOCTOSIHHOrO TOKa C HyfneM B cepeainHe LWKanbl 1 Bblkntodatens (puc.1.54).
K obmoTKe ogHOro n3 ob6aBoYHbIX MOMKOCOB Yepes nepekntodaTesib, nos-
BONAIOLLNN N3MEHSATb HanpasfieHne Toka, NoAKMNIYaoT BCoMoraTesbHbIN
reHepatop 1, nocnegoBaTenbHO COEAMHEHHbBIN C aMNepPMeTPOM MOCTO-
SIHHOro ToKa. TOK NOANUTKM perynupyroT pe3ncTopoM, BKINHOYEHHbLIM MO-
cnefosaTenbHO B LieNb He3aBMCUMOM 06MOTKe BO36YXaeHUs BCoMora-
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TenbHOro reHeparopa '2. Tok NoAnNUTKM N3MEHSIOT A0 TEX NOP, NoKa He
ncyesHeT uckpeHue. Ecnu nckpeHmne ncuesaet npm NnoannTKe, TO MarHUT-
HbIW NOTOK J06aBOYHbIX MONKCOB Cnabdbln U 3a30p MeXAy HAMU N SKOPEM
cnegyeTt yMeHblWNTb. ECnn nckpeHne ncyesaet Npu oTnMTKe, TO 3a30p
cnegyeT yBennunTb.

®
[
L@

Puc. 1.54. Cxema onpegeneHnust 30Hbl 6e3bickpoBon pabotbl: 1, 2 - re-
HepaTtop; Ol — nobaBoyHble nontoca

Pac4yeT Heo6xoaMMoro 3asopa nNpousBoauTCs No dopmyrne
A=A /[1£(/15(Q/Q-1)] (1.62)

raoe Ay — HOBbIM 3a30p, MM; A — UMelOLKUICS 3a30p, MM; | — TOK OTNUT-
KN UnNn nognntky; lg— Tok sikops, A; Q — oTHOLWEHNE aMnep-BUTKOB

Q = Auwan/ A ws (1.63)

rae Awan. A ws - aMnep- BUTKM COOTBETCTBEHHO A06aBOYHbLIX MOMOCOB
N AKOpS

3Hak «+» OepeTca ecnv noMoraeT NoAnMTKa, 3HaK «-» €Crnn NMoMo-
raeTt oTnuTKa.

13.3. cnblTaHMe Koneco-MoTopHOro 6roka
UcnbiTaHne Ha xonoctom xopy. [lepen ucnbitaHmem kabenu T3
NOOKIYaT K UCMbITaTeNbHOW CTaHUUKM, MOTOPHO-OCEBble U OyKcOoBble

NOALUMMHUKL 3anofHAT cMaskon. McnbiTaHna npomnsBoasaT npu 4vacrtoTte
BpaweHna 350+450 o6/muH (5,8+6,6 1/c), B TedeHne 30 MUH B OOHY U OpY-
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ryto ctopoHy. KonecHasa napa gosikHa BpallaTbca 6e3 pbiBKOB 1 3aeaHni
3ybyaTton nepegavm, MOTOPHO-OCEBBLIX, SKOPHbIX WU OYKCOBbLIX MOALINMHK-
KoB. Bce nogwwmvnHuKoBble y3rbl AOSMDKHbI HarpeBaTbCs He Donee 4yem Ha
55° C BbilLe TemnepaTypbl okpyxatolen cpeapl. [ocne ucnbiTaHwii npo-
N3BOOMTCA NOJSIHas 3anpaBka KOXyXoB 3yb4aTton nepegayv.

UcnbiTaHua noa Harpyskou. VcnbiTaHne NpoBOAAT Ha crneynanbHOM
cTeHde, NOo3BOSIAIWEM co3aBaTb CTAaTUYECKYH0 Harpysky Ha OyKCbl KO-
necHoun napsl. MNMpogomkuteneHoCcTb 0bkatkm 1 4 (Mo 30 MMH B KaxXayto CT-
opoHy). O6katky KMB HaunHaloT ¢ ManbiX 4acToT BpawieHus dkopsa TO[
npw Harpyske Ha 6ykcy 10 kH, 3aTem 4yacToTy BpalleHUs NOCTENeHHO yBe-
nnumneatot oo 180 o6/muH (3,2+4,2 1/c), a Harpy3ky Ha OyKCbl 4OBOOAT A0
40 kH.

HecmoTpsi Ha To, YTo nocrne cOopKkN MHOTUE y3rbl U arperatbl NPOXoAsT
obKaTKy 1 PerynmpoBKy Ha CTeHAaX, KA4YeCTBO MX PEMOHTA, NPaBUINbHOCTb
PErynupoBKM M MOHTaxa Ha NTOKOMOTMBE, Kak NpaBWro, BbIMOMHSAT MNpu
paboTe B3aMMOCBSA3aHHbLIX 3reMEHTOB 000pYyaOoBaHUS Noa Harpyskoin. Ta-
Kasi Harpyska anst y3noB akunaxkHon Yactv n TO[L cosgaeTtcsa npy BegeHUn
noesaa. KysoBHoe o6opyaoBaHMe TENNOBO30B B PEXUME NOE3OHOW CryX-
Obl MOXXHO MCMbITaTb OT CTAUMOHapHOWM yCcTaHoBKM (puc. 1.55) unu ncnonb-
3ysl CONPOTMBINEHMS peocTaTHOro Topmo3a. B nepsom crnyyae Mcnonb3yoT
BOASIHOW peocTaT, cCo3aatoLLmii Harpy3Ky Ans TAroBoro reHepartopa.

o o [

b i I

Bopa (70-80°C)

Puc. 1.55. Cxema noakmnoyeHns TAroBoro reHepaTtopa K peoctaTHOW ycTa-
HoBKe:1 — Bak ¢ Bogow; 2 — NoABWXHbIE NnacTuHbl (5 WT); 3 - HEeNoO4BMX-
Hble NnacTuHbl (6 WT); 4 — Noe3aHble KOHTAKTopbl; 5 — AKOpb TATOBOrO re-
HepaTopa
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[Ans KayeCcTBEHHOM peryrnmpoBKM MOLLHOCTU Au3enb-reHepaTopHOU
ycTaHoBku (OY) nogBwxHbIe NNAacTUHbI UMEIT TPeYronbHy opmy, BOOY
B bake nogcanusatloT. PeocTtaTHble UCnbITaHUA OenATcs Ha ABa BUOA: KOH-
TPOnbHbIE U NMomHble. KOHTPOnbHbIE UCMbITaHUA NpoBogaT nocrie TP-1 unn
Npy peMOHTE UMW 3aMeHe KPYMHbIX Y3roB (Npy 3aMeHe OOHOro MOpLUHS,
BTYIIKM UUNMHOPOB, TypOOKOMMnpeccopa, TAroBoro reHepartopa u T.4.).
[MonHbIM UcnbITaHMSAM TENNOBO3bl NOABEPratoT nocrne pemoHToB TP-2, TP-
3, CP n KP. Llenb KOHTPOMbHbIX peocTaTHbIX UCMbITaHUA - NpOBEpPKa Ten-
NOBbLIX NMapamMeTpoB Ou3eris, BHELWHEN XapaKTepUCTUKU TAroBOro reHepa-
TOopa, paboTbl penie nepexoaos. Llenb NONHbIX peocTaTHbIX UCMbITaHUI: Ha
nepsBom 3Tane (obkaToyHOM) — B3aMMHas npupaboTka geTanen, OKoH4Ya-
TenbHas obkaTka perynupyembix y3noB An3ens, anekrpnyeckoro obopyno-
BaHWS W BCrOMOraTesibHbIX arperaToB, a Takke yCTpaHeHUe MeNKNX Heao-
Oeriok MOHTaxa. Ha BTOpom aTane (cgaTodHOM) — cBepka napameTpoB
ArY npu paboTte Ha MakcuMarnbHOW Harpyske ¢ 3ajaHHbIMU NapameTpamu,
a Takke cgaya OTPEMOHTMPOBAHHOMO TEMMOBO3a NPUEMLLUKY NOKOMOTHU-
BOB. Hmxe paccCMOTpUM TEXHOSTOrMIO0 NPOBEAEHUA PEOCTaTHbIX UCMNbITAHUN
Tennoso3a TA10 ¢ ansenem [49.

O6kaToyHble ucnbiTaHuA. [locre nogcoeguMHEHUA TennoBo3a K peo-
CTaTHOW YCTaHOBKE MPOBEPSOT  BENWYMHbI COMPOTUBIIEHUS U30NALUK
aeKTpuYecKkmx Lenen tennososa. [pn 3amepax conpoTUBEHUS N30MALUN
HeobxoaMmo:

-OTKNIOYNTb PYOUNBHUK pene 3a3eMIIeHNs;
-OTKNIOYNTb akKyMynaTopHyto 6atapeto pybunbHukom Bb, aBTOMaTbl
«OCBELLEeHMEeY, «JTOKOMOTUBHASA CUrHaNn3aunsay», «pagmoctaHuns»;

-OTKNIOYNTb annapaTtbl, cogepXallune nonynpoBOAHMKOBLIE MPUBOPHLI.
N3mepeHne conpoTMBNEHNA WU30MSUUMKM  NPOU3BOASAT MEroMMeTPOM
Hanps»xeHnem 500B.

ConpoTtusneHune n3onsaumnm OOJIMKHO COOTBETCTBOBATb
0OCT24.040.02 B X0rI0QHOM COCTOSIHUM TEMNSIOBO3a U 3NEKTPUYECKNX
MaLLWH:

-[NS BbICOKOBOSbTHbIX Lienen He MeHee 1.5 MOwm;
-uenemn Bo3byXaeHUs rnaBHOro reHepartopa 1.0 MOw;
-ANS HU3KOBOJSbTHbLIX Lienen 0.5 MOwm;

-MeXy BbICOKOBOJSIbTHON U HU3KOBOJSIbTHOW LiensMu 1.5 MOwm.

Ecnu obuiee conpotmBneHme ogHoM 13 Lenen Huxe NpuBeaEHHOrO,
TO Heobxoanma NoanemeHTHasa NpoBepKa Lenemn.

NMoaroTtoBKa K 3anycKy ausens. 3anyck ausensa. [lepen 3anyckom
ON3ernsi NpoBEPSILOT:
- YPOBEHb Macna B KapTepe Au3ens npu paboTatolemM macrnonpokadnsa-
loLEeM Hacoce, ypoBeHb A0MMKEH BbITb HE HMXe 20 — 30 MM BEPXHEN MET-
K1 MacroykasaTtens;
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- JaBneHMe Macna B CUCTEME MO NoKasaHuo Npubopos;
- YPOBEHb Macna B perynsarope ymcra obopoToB An3ens, KOTOPbIN AOSKeEH
ObITb NOCpeanHe macnoykasaTens UM ¢ OTKNoOHeHMeEM Ha 5 MM B Borib-
LLYHO CTOPOHY;
- YpOBEHb BOAbl B paclumputesisHoM 6ake No BOAOMEPHOMY CTEKIY, KO-
TOPbIN OOIMKEH ObITb HE MeHee 2/3 BbICOTbl BOAOMEPHOIO CTEKNA;
- HanM4Me OOCTaTOYHOro KonmnyecTsa Tonnmea B TONSIMBHOM bake;
- YPOBEHb Macna B KOMMpeccope, KOTOPbIN AOMKEH ObiTb HE BbILLE BEPX-
Heu PUCKM MacrioykasaTens,
- TeMnepaTypy BOAbl M Macna, kotTopas AomkHa 6biTb He MeHee + 8° C.
O6kaTtka ausens. [locne 3anycka gu3ensd nNpoBepsitoT U PerynmpyloT
cnegyowine napameTpbl:
- BENUYNHY paspshkeHns B KapTepe ausens no gudpdgepeHumnanbHoMy ma-
HomeTpy (100 mMm. BOg. CT.);
- MEXaHM3M OTKJTHOYEHNSA TOMNMMBHbBIX HACOCOB;
- faBneHust macrna Ha Bxoge B Ausenb (He meHee 0,18-0,29 MI1a);
- cpabaTbiBaHue Tepmopene Bogbl (95 + 1,5)°C 1 macna (87 + 1)°C;
- HanpsbkeHne BcnomMmoraTensHoro reHepartopa (75 B).
3aTeMm npomns3BoamTCs obkaTka WU HaCTpoMKa AM3ensa Ha pexmnmax, npu-
BeJeHHbIX B Tabn. 1.16.
Tabnuua 1.16

Pexxnmbl obkatku 'Y ¢ ansenem tuna 149

Mosnuus YacTtoTa Harpyska no npu- [MpoaomKNTENBHOCTb
KOHTpornsepa BpaLleHuns Bopam Harpy3o4Ho- | pexunma, MUH
MalUnHMCTa KOJ1. Bana, ro peocrarta, KBt
06/MUH
1 400 40 - 90 5
2 430 200 10
3 465 340 10
4 495 470 15
9 660 1160 20
12 775 1480 30
13 785 1600 30
14 820 1735 30
15 850 + 10 1785 — 1825 60

[Mocne obkaTkm Ha 4,9 n 14 —in NO3NUKUK KOHTpOMSepa MalnHUCTa an3enb
OCTaHaBNMBaKT 4119 OCMOTpPa TPYLLUMXCA YacTen, yCTpaHEHUA 3aMeYdeH-
HbIX HEMCNPaBHOCTEN U PEryrIMpPOBKMU.

Bpewms, 3aTpadeHHOe Ha ycTpaHeHne obHapy>XeHHbIX HEUCNPaBHOCTEMN,
B 0bKaTO4YHOE BpeMs He y4UTbIBaeTCS.
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[Mpy 0BKATOYHbLIX UCTMLITAHUSX OOSMKHbI ObITb NPOBEPEHLI U OTPErynupo-
BaHbI:

- YacToTa BpaLleHNsa KoreH4YaToro Bana;

- cpabaTtbiBaHMe npeaeribHOro perynatopa yactoThl BpaweHuna (980
06/MVH), Npn 9TOM JorKHa cpaboTaTtb M BO34yLUHAsA 3axI10mkKa;

- JaBneHue cxaTtus no UMnuHapam Ha HyneBOW Mo3nuum KOHTposnepa
MaLUMHUCTA, NPU OTKNKYEHHOW Nogayu Tonnuea, (7.36 Mlla), perynupyet-
CH BEJIMYMHOWN KaMepbl CXKaTus;

- Harpyska no uunumHgpam: Temnepartypa BblMyCKHbIX ra3oB Ha BbIXode
13 uMnuHapoB (He Bonee 580°C, a pasHuua He 6onee 100°C). MoBbIweHMe
TemnepaTypbl okpyxatowein cpeapl Ha 10° C no cpaBHEHMIO C HOPMOA
(+20° C) yBenuumBaeT TemnepaTypy BbIMyCKHbIX rasoB Ha 20 °C; makcu-
ManbHOE [aBrfieHne cropaHus B uunuvHapax (He 6onee 14 Mlla, pasHuua
He 6onee 1,0 Ml1a). lNoBbllWeHNE TemnepaTypbl OKpyXatowen cpeabl Ha
10° C noHwxaeT AaBneHve cropanust Ha 0,06 MIMa. TemnepaTypy Bbinyck-
HbIX ra3oB PEerysimpyroT M3MEHEHUEM MOSIOXEHUS PENKM TOMNSIMBHOIO Haco-
ca, a g4aBfieHne cropaHust — yriomMm onepexeHna nogaym Tonnmea;

- faBneHue Hagyso4vHoro Bosayxa (0,155 - 0,185 Mrlla);

- TemnepaTtypbl BOAbl, Macra u TonaMea Ha MakCMMasribHOM NO3vunKn n
npu MakcMManbHOM MOLLHOCTM TArOBOro reHepartopa;

- CTaTMYEeCKMn Hanop BO3dyxa Hapg Konnektopamu T3 npu makcu-
MasnibHOW MO3nL MM KOHTpOsiepa MallnHUCTA;

-cpabaTtbiBaHe TepMonepe;

- UCNPaBHOCTb CUCTEMbl aBapUMHOrO NUTaHUA AU3end TOMJIMBOM oA
Harpyskowu;

- BUbpaums TaroBoro reHeparopa u Typbokomnpeccopa.

PerynupoBka npuBegeHHon mowHoctu ArY. MowHoCcTb am3enst BO
MHOIOM 3aBWUCUT MPU NPOYMX paBHbIX YCrOBUAX OT AaBneHus Pg n Temne-
paTypbl aTMocdepHOro Bosayxa toc. 1o Mepe yBenuyeHuns toc U ymeHblLue-
HUA Pg BO3OyX CTAHOBUTCA pa3psiKeHHee, ero niioTHOCTb YMe-HbLLaeTCs W,
cnegoBaTernibHO, MeHblUe BO3dyxa MocTynaeT B UWIMHOPLbI Au3ena ans
CropaHus TOro Xe KonuyecTsa Tonnuea. YCTaHOBIIEHO, YTO Npu nogbeme
TennoBo3a Ha Kaxgble 100 M Hag ypoBHEM MOPS MOLWHO-CTb AM3ens na-
naet Ha 15 kBr. Noatomy, ecnn npu peoctaTHbIX UCMBITAHUAX HE YYUTbI-
BaTb BAunsHWE toc N Pg, 0cOBEHHO B neTHee Bpems, TO B dKCAnyaTauuu
npounsonaeTt neperpes amsens. Ytobbl 3TOro HE NPOM30LLNIO, HEOBXo4MMO
perynupoBaTb AM3€eSlb Ha NPUBEOEHHYHD MOLLHOCTb, T.€. HA MOLLHOCTb CO-
oTBeTCTBYOLWWY Pg 1 toc Ha yyacTke, roe Oyaet akcnnyaTtmpoBaTbCd Ten-
noso3. [lpnBegeHHYD MOLLHOCTb PerynupyroT M3MEHEeHMEM BHELLUHEN Xa-
PaKTEPUCTUKN TArOBOro reHeparopa, Kotopas BXOAUT COCTaBHOW 4acTblo B
perynmpoBKy anekTpuyeckoro obopyaoBaHuda. [Ona 3TOro npoBepsitoT U
HacTpamBatoT: paboty BPH Ha Bcex no3anuusax KoHTponnepa MaluHUCTA;
TOK 3apskv akKkymMynaTopHou 6aTtapen; BHELUHIO XapaKTepUCTUKY TAro-
BOr0 reHepartopa, aBapuUMHyl0 cCXemy BO30yXOEHUS U aBapUNHYIO CXEMY
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paboTbl TONAMBHOW CUCTEMbI; paboTy pene nepexogoB, CUCTEMbI aBTOMa-
TUKM XONOAUSNbHUKA N ero py4HOro yrnpasrieHus.

HacTtpoika BHellHEN XapaKTepUCTUKU TAroBoro reHeparopa.
CHa4vana HacTpauBalOT CEerleKTUBHYI XapaKTepUCTUKY TATOBOrO reHe-
patopa Ha 15-n no3numn (perynmpoBoYHYy0 0BMOTKY HEOBXOAMMO OT-
kntounTb). Mpun Toke 1800 — 2000 A n3ameHeHnem conpoTUBIIEHNA B Lie-
nn oBMOTKM ynpaBrieHNa amnnucTaTta perynmpyoT HaknoH CHUMaeMoun
XapaKkTepuUCTUKNM TakK, 4YTobbl OHa Oblia napannenbHa KpuBon 1
(pnc.1.56.) 3aTeM HacTpamBalOT BHELLHIOW XapaKTEPUCTUKY MPU BKIHO-
YEeHHOW perynupoBOYHON OOMOTKE amnnmcTata Ha 15-o1 no3numm KOH-
Tponnepa mawunHucta npu Toke 1800 — 2000 A n HanpsbkeHUn He 6o-
nee 750 B Tak, 4TobbI OHa BblNa NOXoXxe Ha KPUBYHO 2.

U,B

N
700 N\l  BHelWHss
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400 as \/\Z
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cenekTMBHas D\

300
200

100

1000 2000 3000 4000 5000

Puc. 1.56. xapakTepucTnkm TAroBoro reHeparopa

CaaTtoyHble ucnbiTaHnA. CaaToyHble NUCNbITaHUSA NPOU3BOAAT Ha
pexumax, ykasaHHbIx B Tabn. 1.17. Nepen Hayanom ucnblTaHuin Npo-
BEPSAOT NPOLAOIDKUTENBHOCTL Nycka Andens. AnuTtenbHOCTb Nycka He
aosmkHa npesblwatb 30 ¢ Npu nporpeTom gusene (C MOMeHTa BKIIoYe-
HWS NYCKOBbIX KOHTAKTOPOB).

Tabnuua 1.17
Pexumbl coaTouHbix ucnbitanmn Y ¢ ansenem 149

Mo3numa YacToTa Harpyska no Mpogomknternb-
KOHTponne- BpaLLe- npubopam HOCTb pexunma, MUH
pa HWA KOJ. Harpy3o4Ho-

MalLvHMCTa Bana, ro peocrara,

139




06/MWH KBT
9 660 1160 5
14 820 1735 15
15 850 1785 - 40
1825

MowHocTb AI'Y Ha 15 — o1 no3unumm KOHTporsiepa MalumHuCTa, npu

BCEX BKITIOYEHHbIX NOTPEOUTENAX HA MaKCUMarbHY MOLLHOCTb, COOT-
BeTCTBYeT paboTe ausens npv Temnepatype + 20° C u gasnenvm 101,3
Mlla.

B cinyyae, ecCJin BO BpeMA UITN MNMocre CaaToO4HbIX NCNbITaHUN npo-

“3BOAMNach 3ameHa AeTanen n y3nos An3erns, NPOBOAATCA NOBTOPHbIE
UCMbITaHWSA, MO pexumam, ykasaHHbiM B Pykosoactse no TO n TP ten-
nososos T310.

Bonpocbl ana camonpoBepku

1. Kaknm ncnbiTaHnam nogsepratoT 06bekTbl M TENNOBO3 NOCHEe PEMOH-
Ta?

UTto npoBepsitoT npu obkaTke TI Ha xonocTtom xoay?

. Kakne cyliectBytoT METOObI UCMbITAHUS ANEKTPUYECKNX MALLMH Mo,
Harpyskomn?

B 4em npenmyLLecTBa UCMbITaHUS ANEKTPUYECKNX MALLVH METOAOM
B3aUMHOW Harpyskm?

Kak namepsaT conpoTmBneHme obMoToK?

Kakum cnocobom onpeaensitoT TemnepaTtypy Harpeesa oOMOTOK?
Kakune CcyLecTBYHOT CTENEHN UCKPEHUS ANEKTPUYECKNX MALLNH?

Ha kakux pexumax ucnoitbiBatoT KMB Ha xonoctom xoay?

3a cueT yero obecneymBaeTcs Harpyska Ha OyKCbl MpU UCMbITAHUK
KMB?

SEN

B

©ooNoO O

10. KakoBa uernb peocTaTHbIX UCMNbITaHUW TENSTIOBO30B?

11. Kakve Bnabl peocTaTHbIX UCMbITAHUA MPUMEHSIIOT B FTIOKOMO-
TUBOPEMOHTHbIX NPeAnpUATUSX?

12. Kaknum obpasom nponssogutca Harpyxenune Oy ?

13. Kakne napameTpbl NpOBEPSAIOT U perynupyoT npu obkatoy-
HbIX UCMbITAHNAX?

14. Kak oueHnBaeTcs uMnmHapoBasi MOLWHOCTb NPy 0OKaTO4YHbIX
ncnblTaHUAX?

15. YTo Takoe npmBegeHHas mowHocTb OIY?
16. Kak HacTpanBaeTCsi BHELLUHSAS XxapakTepUcTuka TAroBoro re-
HepaTopa?
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17. KakoBa uenb caaToYHbIX UCMbITAHU TenoBo3a?

PekomeHayemas nutepartypa [ 1, 7, 10]
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3AKNIOYEHUE

B naHHOM Kypce npeacTaBneHbl Nekuun no gucuuniunHe «Mpous-
BOACTBO M PEMOHT MOABWXHOIO COCTaBa», KOTOPbI YATAETCA CTyAEHTaM
no cneuunansHoctn 190300.65 «MoaBmKHOM COCTaB XKene3HbIX A0pory B
TeyeHue 7-ro un 8-ro cemecTpoB. B ocHOBY nekuuin NonoXeH matepuman,
N3NOXeHHbIN B y4ebHuke goueHTa PaxmatynnuHa M.L. « TexHonorus pe-
MOHTa TENnoBo30B». B cBA3M € TeM, 4TO y4ebHuMK BbinyLieH B 1983 r., B
NEKUMSX UCMOMb30Bannchb CcBeAeHUs U3 eNCTBYIOLNMX HOPMATUBHbIX 40-
KYMEHTOB M HOBbIE TEXHOSTOMMM BOCCTAHOBIEHMSI U PEMOHTa AeTanen un

Yy3510B NoABMXHOIO COCTaBa, UCNoJib3dyeMble B PEMOHTHbIX NMPpeanpuAaTuax.

[lns Toro, 4To6bl CTYAEHT MOT MPOBEPUTL CBOW 3HAHUS MOCTIE KaXKOoW
NEeKUMN NPUBOAATCS BOMPOCHI Arsi CAMOMNPOBEPKM.
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