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Mertoauyeckue pexomenganuu no M/IK 03.01 Opranuszanus peMOHTHBIX padoT
110 MPOMBIIJICHHOMY 000PYA0BAHUIO
JlaGopaTopHnasi paéora Nel
Tema: «OnpenesieHne BUIA U XapaKTepa H3HOCA Pa3JIMYHBIX JieTajeiD).
Henb: npuBUTHE NPAKTUYECKUX HABBIKOB OINPECIICHHS BUAA U XapaKkTepa U3Hoca
JeTaJIel, yCTAaHOBJIEHHSI BEJIMUYMHBI H3HOCA.
1 MarepuanbHoe obecrieueHue
1.1 Habop pa3nuuHbIX aeTaneu
1.2 Nuctpyment: mukpomerpsl o I'OCT6507-90;
Hytpomep mukpomerpuueckuit no I'OCT10-88;
[ranrenzyoomep LI3-18 mo TY 2-034-601-80;
VYBenuuurensHoe crexio (Jlyma);
VYronehuk nosepounsii 90° mo I'OCT3749-77.
1.3 Yeprexu neraneit
1.4 CripaBo4Has U TEXHUYECKAs TUTEpATypa

2 Tlopsok BbIIOJHEHUS PabOTHI
2.1 «Pa30uThy» neTanu Ha TPYMIBI IO THUTIAM.
2.2 BBITIOIHATH OCMOTP JETalIel, pe3yJIbTaThl 3aHECTH B TAOIHUILY.
2.3 BpINOJHUTH U3MEPEHHUE U3HOIIEHHBIX TOBEPXHOCTEN, pE3yJIbTaThl 3aHECTU
B Ta0JIHUILy.

Tabnuna Pe3ynbTarhl OLIEHKH TEXHUYECKOTO COCTOSIHUS JeTanei

(medexrarym)
Ne /i | HaumenoBanue | Bun Xapaktep | KonTposmpyeMmele napameTpsl
neTanu W3HOCA | M3HOCA d D Eer, Ecs

Buawl u xapakrep u3Hoca aerasieii
Bumbl uW3HOCAa pa3aMYalOT B COOTBETCTBUM C CYIICCTBYIOIIMMH  BHIAMU
M3HAIIMBaHUA--MEXaHNYeCcKoe (abpa3suBHOE, YCTAIOCTHOE), KOPPO3UOHHOE H JIP.



MexaHuyeckuii H3HOC SIBJISICTCSl PE3yJbTaTOM JIEUCTBUS CUJI TPEHUS IIPH
CKOJBXEHHH OJHOM Jeranu 1o apyrou. I[lpm 3TOM BHAE H3HOCA NPOUCXOAUT
UCTUpPaHME (CPE3aHHE) MOBEPXHOCTHOTO CJIOS METAJIa U UCKAKEHUE T€OMETPUYECKUX
pa3MepoB y COBMECTHO padoTaromMx Jeraneil. M3HOoC 3Toro BuAa Yalle BCEro
BO3HMKAET MpU pabOTe TAKUX PACHPOCTPAHEHHBIX COMPSIKEHUN AeTalield, Kak Bal -
MOJIIUITHUK, CTAHUHA - CTOJI, MOPILIECHb - UMIMHAP U JIp. OH NOABISETCS U MPUTPEHUU
KAueHHsI MOBEPXHOCTEH, TaK KaK 3TOMY BHUIY TPEHHUS HEU30€KHO COMYyTCTBYET U
TPEHUE CKOJIBKEHHUSI, OJHAKO B TTOJIOOHBIX CIIydasiXx U3HOC ObIBAET OUYE€Hb HEOOJIBIIIUM.

CremneHpb U XapakTep MEXaHUYECKOIO U3HOCA JAETaJIel 3aBUCAT OT MHOTMX(AaKTOPOB:
(PU3HKO-MEXaHUYECKUX CBOMCTB BEPXHUX CJIOEB METa/lIa; YCIOBUM padOThl H
XapakTepa B3auMOJICHCTBHS COMPSITAEMBIX MOBEPXHOCTEW; JABJICHUS; OTHOCUTEIbHON
CKOPOCTH NEPEMEIIEHHUS; YCIOBUM CMa3bIBaHUs TPYLIMXCS MOBEPXHOCTEN; CTENEHU
HIEpOXOBATOCTU MocieAHuX U Jap. Hambonee paspymmrenbHoe NEeHCTBUE HA JETalIH
OKa3bIBaeT adpa3sMBHOE H3HALIMBAaHUE, KOTOpOE HAOJIOAETCS B TE€X CilydasiX, Koraa
TPYIIMECS TOBEPXHOCTH 3arps3HSIIOTCS MEITKUMH a0pa3suBHBIMU M METAJUTMYECKUMU
yacturiamMu. OOBIYHO TaKWe YacTHUIbl MOMAJAl0T HAa TPYIIMECS MOBEPXHOCTH MPH
00paboTKE Ha CTAaHKE JIUTBIX 3aroTOBOK, B pE3yJIbTaTe HW3HAIIMBAHUS CaMUX
MOBEPXHOCTEM, MOMaaaHus Nbid U JIp. OHU JIUTEIBHOE BPEMSI COXPAHSIOT CBOMU
peXyllue CBOWCTBa, OOpa3yloT Ha MOBEPXHOCTSAX JCTallel IapanvHbl, 3aTUpbl, a
TaK)Ke, CMEIINBASCh C TPSI3bI0, BBIMOIHSIIOT POJh a0pa3WBHOW MACThI, B pe3yJbTaTe
JEUCTBUSI KOTOPOM MPOUCXOJWT HWHTCHCUBHOE IMPUTUPAHUE U H3HALIMBAHUE
CONMpAraeMbIX MOBEPXHOCTEH. BzammonelicTBue moBepxXHOCTEW aAeraneld  0e3
OTHOCHUTENBHOTO TNEPEMEIICHUS BBI3BIBAET CMATHE METAIIA, YTO XapaKTEpHO IS
IIMOHOYHBIX, NIJIUILEBBIX, PE3bOOBBIX U APYTUX COCTUHEHUH.

MexaHn4ecKkuid HM3HOC MOJKET BBI3BIBATHCS W IJIOXUM  OOCITYy>KHBaHHEM
o00opyI0BaHUs, HAlPUMEP HAPYIICHUSAMH B IMOJa4€ CMa3KH, HEAOOPOKAYECTBEHHBIM
PEMOHTOM U HECOOJIIOICHUEM €r0 CPOKOB, MOLTHOCTHOM MEperpy3Koil u T. 1.

Bo. BpeMs paGoThl MHOTHE JIETAJI MAIIUH (BaJIbl, 3yObsl 3yOUaThIX KOJIEC, IIATYHBI,
OPY>KUHBI, TOAIIMITHUKKN) TOJBEPraloTCcs JIUTEIbHOMY JEHCTBUIO MEPEMEHHBIX
TUHAMUYECKAX HArpy30K, KOTOpbIe 0OJiee OTPHUIATEIHHO BIUSIOT Ha MPOYHOCTHBIE
CBOWMCTBA JI€TAJIM, YE€M HArpy3KM CTAaTUYECKHE. Y CTAJIOCTHBIA HW3HOC SIBIISIETCA
pe3yNbTaTOM JEHUCTBUS HA JETallb NMIEPEMEHHBIX HArpy30K, BBI3BIBAIOIINX YCTAJIOCTh
Marepuanga JEeTald W €ro paspylieHue. Banbl, NpyXUHbl W JpyTrHe JeTaau
pa3pyLIarOTCs BCIEACTBHE YCTAJIOCTU MaTepuaja B ONEPEeYHOM ceueHuu. 1Ipu saTtom
NIOJIy4aeTCs XapaKTEepHBIM BHUJ H3JI0OMa C JABYMS 30HAMH - 30HOW Pa3BUBAIOIINXCS
TPEUIUH U 30HOM, 10 KOTOPOW Ipou3o1iiell u3ioM. [IoBepXHOCTh EpBOM 30HBI IIAIKas,
a BTOPOM - C paKOBUHAMU, & MHOT /1A 3€PHUCTAs.

VYcranoctHele pa3pylieHHs Marepuaia JIeTaad He 00s3aTelbHO JTOJDKHBI Cpasy
IIPUBECTU K €€ IMOJOMKE. BO3MOXHO TakXke BO3HUKHOBEHUE YCTAJIOCTHBIX TPEIIMH,
HIETYIICHUS] U JPYTUX JePEKTOB, KOTOPhIE, OAHAKO, OMACHBI, TaK KaK BbI3BIBAIOT



YCKOPEHHBI WM3HOC JETad M MexXaHu3Ma. [l npenoTBpalieHus yCTajaOCTHOTO
paspyllieHHs Ba)XHO MPaBUIBHO BbIOpaTh (OpPMY MONMEPEYHOIO CEUEHUS BHOBb
W3TOTOBISIEMOW WM PEMOHTHPYEMOM JETAIIM: OHA HE JOJDKHA HMETh PE3KUX
NEPEexXo/I0B OT OJHOTO pa3Mepa K Apyromy. Criemyer Takxe MOMHHTb, YTO Tpyoo
o0paboTaHHas MOBEPXHOCTb, HAJIMYUE PHUCOK U LApanvuH MOTYT CTaTh NMPUYMHOU
BO3HUKHOBEHUS YCTAJOCTHBIX TPEIIHH.

N3HoC npu 3ae1aHUU BOSHUKAET B PE3YJIbTATE MPUIUTIAHUS («CXBAThIBAHUS») OJTHON
MOBEPXHOCTH K JIPyroil. OTO siBIeHUE HAOMr0JaeTcs NPU HEJOCTATOYHOM cMaske, a
TaKK€ 3HAYUTEIBHOM JABJICHUU, NPU KOTOPOM [BE€ CONPAracMble ITIOBEPXHOCTHU
COMMKAIOTCSI HACTOJBKO IUIOTHO, YTO MEXJAYy HHMMHM HA4YMHAIOT J€HCTBOBATH
MOJIEKYJISIPHBIE CHIIBL, IPUBOJAIINE K UX CXBATBIBAHUIO.

Koppo3noHHBIN H3HOC SBIAETCS PE3YyJAbTATOM H3HAIIMBAHUSA JETajed MAIMH M
YCTAHOBOK, HAXOISALIMXCS MOJ HEMOCPEICTBEHHBIM BO3JIEMCTBUEM BOJBI, BO31yXa,
XUMHUYECKUX BEUIECTB, KosieOaHuil Temmeparypbl. Hampumep, ecnu Temmneparypa
BO3/yXa B MPOU3BOJCTBEHHBIX NMOMENIEHUAX HEYCTOMYMBA, TO KAXKIbIA pa3 MpuU €e

IMOBBIICHUH COACPIKAIIHNCCA

Pucynok 1. XapakTep MeXaHH4eCKOI0 H3HOCA AeTaJIeH:

A - HampaBJISIOMIMX CTAHUHBI U CTOJA, O - BHYTPEHHUX MMOBEPXHOCTEN HWIMH/PA, B
- IOpUIHS, T, 1T - BaJia, €, X - 3yObeB KoJieca, 3 - pe3b0bl BUHTA U TalKH, U - TUCKOBOU
bpukimonHoit MydThI; 1 - cTo, 2 - cTaHuHa, 3 - 100Ka, 4 -- IepeMbIUKa, 5 - THUIIE, 6
- OTBepCTHE, 7 - MOAMIMITHUK, § - IIelKa Bana, 9 - 3a30p, 10 - BuHT, U - MecTa n3Hoca,
P -neiictByronue ycunus

B BO3/JyX€ BOJASHBIC Iaphl, COMPHUKACAICh C 00JIee XOJOJMHBIMH METATUNICCKUMU
NETaNISIMU, OCAKIAIOTCS HAa HUX B BUJIE KOHJICHCATa, YTO BBI3BIBAET KOPPO3HUIO, T. €.
pa3pylieHue MeTajljla BCIEICTBUE XMMHUUYECKHX U DJICKTPOXUMHYECKHX IPOIECCOB,
pPa3BUBAIOIIMXCA Ha €ro mnoBepxHocTu. [lon BiHMsSIHUEM KOPPO3UU B JETAISIX
o0pa3yroTcs TIIyOOKHE pa3zbelaHusl, TOBEPXHOCTh CTAHOBUTCA I'yOuyaToH, TepseT



MEXaHUYECKYI0 MPOYHOCTb. DTH SIBJICHHsS HAOJIOJAIOTCSA, B YACTHOCTH, Yy JeTayel
I'UIPABINYECKUX IPECCOB U MAPOBBIX MOJIOTOB, padOTAIOUIUX B CPEJIE Mapa WU BOJIBI.

OOBIYHO KOPPO3MOHHBIM H3HOC COMPOBOXKAACTCS M MEXAaHUYECKUM H3HOCOM
BCJICZICTBUE COMPSHKEHUS] OAHOW JeTanu ¢ Apyroid. B aTom ciyyae mpoucXomauT Tak
HA3bIBAEMbIH KOPPO3MOHHO-MEXAaHUUECKHE, T. €. KOMIUIEKCHBI U, U3HOC.

XapakTep MEXaHUMYECKOr0 H3HOCAa JeTaled. MeXaHWYeCKMid W3HOC JeTajen
000pyIOBaHUSI MOXKET OBITh MOJTHBIM, €CJIH MMOBPEXkKACHA BCS

MOBEPXHOCTh JAETAIA, WIM MECTHBIM, €CIM MOBPEXKIEH KAKOU-TMOO €€ y4acTOK
(pucyHoxk 1, a-n).

B pesynbpraTe M3HOCA HANPaBIAIOMIMX CTAHKOB HApYIIAKOTCS MX MJIOCKOCTHOCT,
NPSAMOJIMHEWHOCTh M TapajUIeIbHOCTh BCJEJICTBHE JCUCTBUSL HAa TOBEPXHOCTH
CKOJIbKEHHSI HEOJMHAKOBBIX Harpy3ok. Hanmpumep, npsiMmosmHelHbIe HalpaBisiolye
2 cranka (puc. 1, a) moj BIUSHHEM OOJIBIIIMX MECTHBIX HArpy30K HPHOOpETaroT
BOTHYTOCTh B CpeJHEH 4dacTu (MECTHBIM M3HOC), a CONpsraeMble C HUMH KOPOTKHE
HaIpaBJsitonMe 1 cToJIa CTAaHOBATCS BBITYKIIBIMH.

HunusAps! ¥ TUIB3BI MOPIIHENH B JABUTATENSIX, KOMIPECCOpax, MOJOTAaX U JIPYTUX
MaIlMHaX U3HAIINBAIOTCS TOXKE HepaBHOMEpHO (pucyHok 1,0). M3Hoc mpoucxoaut Ha
y4acTKe IBUYKEHUS MMOPIITHEBBIX KOJIEI] U MTPOSBIISETCS B BUAE BBIPAOOTKH BHYTPEHHUX
CTEHOK LMJIMHApa WiIM Twib3bl. Mckaxkaercs ¢opma oOTBepcTHs LMIUMHApA --
00pa3yroTcs OTKJIIOHEHHS OT UWJIMHIPUYHOCTH U KPYyriiocTu (00YKOOOPa3HOCTH),
BO3HUKAIOT L@panuHbl, 3aAUpbl * W Apyrue nedextsl. Y LUIUHAPOB JBUTATENEH
BHYTPEHHETO CropaHusi HauOOJbUIEMY H3HOCY MOJBEPraeTcs MX BEPXHAS YacTh,
UCIIBITHIBAIOIIAs CaMbl€ BBICOKME [aBJECHUS M HauOOJbIIME Temneparypsl. B
KY3HEYHOIIPECCOBOM O00OpYJ0BaHUU, HA0OOPOT, HAMOOJBIIUM H3HOC MOSIBISETCS B
HUKHEH 4acTH UWIMHApA - TaM, I€ HaXOJIUTCS MOPIIEHb BO BpeMs yaapoB. M3HOC
nopiuHs (pUCYHOK1, B) MpOSIBISETCA B MCTUPAHUM W 3aJUpax HaoOKe, U3JIoMe
nepemMbluek 4 MexJy KaHaBKamMu, MOSBJICHUHM TPEUIMH B JHUIIE 5 W pa3paboTke
oTBepcTHs 6 "'moa MOpIIHEBOM Mmasiell.

N3noc BanoB (pucyHok 1, r, JI) mposiBiseTcss BO3HUKHOBEHUEM Pa3TUYHBIX
Ne(EeKTOB: Bajibl CTAHOBATCS HM3OTHYTHIMH, CKPYYEHHBIMU, a TAKK€ H3JIOMaHHBIMU
BCIEACTBUME YCTAJIOCTM Marepuana; Ha HMX [Medkax o0pa3yrTcs 3aauphbl;
HWIMHIPUYECKUE IIEHKH CTAaHOBSITCS KOHYCHBIMH UM 604K000pa3HbIMU. OTKIIOHEHHUS
OT KPYIJIOCTH IPUOOPETAOT TAK)KE OTBEPCTHSI MOAIIMUITHUKOB CKOJIBKEHUS U BTYJIOK.
HepaBHOMEPHOCTh M3HOCA IIEEK BAJIOB U MOBEPXHOCTENW OTBEPCTHI BO BTYJIKAaX MPHU
BpAIlICHUH BaJla -- pE3yJIbTaT JEHUCTBUS PA3IMYHBIX HAIPY30K B Pa3HbIX HAIIPABICHUSX.
Ecnu Ha Banm BO Bpems BpallleHHsI IEUCTBYET TOJBKO CHJIA €r0 TSHKECTH, TO M3HOC
NOSIBJISIETCS B HUKHEN YacTH MOIIMITHUKA (CM. pUCYHOK 1, T, cieBa).

B 3y0uaThix nepenayax Hanbosee 4acTo U3HAIIMBAIOTCS 3yObsi: 00pa3yroTCs 3a1UpPHI,
3yObsi M3MEHSIOT CBOIO (GopMy, pa3Mepsl M BbUIaMbIBatoTcs. llomomka 3yObes,
MOSIBJICHUE TPEIIMH B CIHIAX, 000/l¢ U CTYIHUIE 3yOuUaThIX KOJIEC, MU3HOC



NIOCAI0YHBIX OTBEPCTUN M IIIIOHOK MPOUCXOAUT IO TPEM OCHOBHBIM IpUYMHAM: 1)
neperpys3-ka 3y0uaroi mnepeaaud; 2) mnonajgaHue B HEE MOCTOPOHHUX Tel; 3) He-
npaBuibHas cOOpKa (HampuMmep, KperieHue 3yOuaThIX KOJIEC HA Baly C MEPEKOCOM
oceit).

X0/10Bbl€ BUHTHI UMEIOT TpaNeLenJaIbHYIO WK MPSAMOYTOJbHYIO pe3p0y. Y BUHTA
W €ro TaliKyu M3HAIIMBACTCS pe3b0a, BUTKU CTAHOBSTCS TOHBIIE (pucyHok1, 3.). U3Hoc
pe3bObl Y BUHTOB, KaK MPaBHIIO, HEPABHO-

3agup - MOBPEXICHHE MOBEPXHOCTU TPEHUS B BHUJIC MIMPOKHUX H TIIyOOKHUX 60po3a
B HANpPaBJICHUHM CKOJBXEHUSA. MEPHBIM, TaK Kak MOJABIIAIONIAS 4YacTh JETajeH,
00pabaTbIBa€MbIX Ha CTAHKAX, MMEET MEHBIIYIO JITIMHY, YeM X0J0BOUM BUHT. CuiibHEE
M3HAIIMBAETCS Ta YacTh Pe3bObl, KOTOpast paboTaeT Oosblie. ["aiiku X0I0BBIX BUHTOB
M3HAILIMBAIOTCS ObICTpEe, YeM BUHTHIL. | [pUUMHBI 3TOTO TaKOBBI: pe3b0y TaeKHEYA00HO
OUMIIaTh OT 3arpsi3HEHUi; Tallku B psAe CIy4aeB HEYJOBJIECTBOPUTEIHHO
CMAa3bIBAIOTCS; Y TaillKu, CONMPSHKEHHON C BHH-TOM, YYacTBYIOT B paboTe BCe BUTKH
pe3bObl, TOT/Ia KaK y BUHTA OJIHO-BPEMEHHO pabOTaeT TOJIbKO HEOOJbIIAs 4acTh €ro
BUTKOB, paBHas YHUCIy BUTKOB T'ailKH.

VY nuckoBbIX My(T B pe3ylibTaTe AECUCTBUSA CUJI TPEHHUS HauOOJbLIEMYy H3HOCY
MOABEPraroTCsl TOPIbI JUCKOB (PUCYHOK 1, M); UX TOBEPXHOCTH UCTUPAOTCS, HA HUX
MOSIBJISIFOTCS LIAPANIMHBI, 33AUPbI, HAPYIIAETCA MIIOCKOCTHOCTD.

B pe3p00BBIX coeAMHEHUSX HamboJee 4acTo M3HaluBaercs Npoduiib pe3bObl, B
pe3ynbTaTe B HUX YBEIMYHUBAETCS 3a30pP. DTO Ha6moz[aeTc;[ B

Pucynok 2. U3H0C NOAIINITHAKOB KAYeHHUS:
a - BCIEACTBUE TIepeKoca, 0 - Mpu MPOBOPAUYMBAHUK BHYTPEHHETO KOJIbIA Ha BaTy, B
- U3-3a YPE3MEPHOIO HATATA, T - U3-3a HEUCIIPABHOTO cayibHUKA; W - mecTa n3Hoca

COIIPSDKEHUAX HE TOJIBKO XOJOBBIX, HO ¥ 3@)KMUMHBIX, HAIIPUMED 3a)KUMHBIX BUHTOB
YacTO OTBEPTHIBAEMBIX KpEIMexHbIX 00nTOB. M3HOC pEe3pOOBBIX COETUHEHUH -
pe3ynbTaT HEJOCTATOYHOW WIJIM, HA0OOPOT, UpPE3-MEPHOM 3aTSHKKM BUHTOB U TACK;
0COOEHHO HHTEHCHBEH H3HOC, €ClIM paboTamoliee COeAMHEHHE BOCIPUHUMAET
OonblllMe WM 3HAKONEPEMEHHbIE Harpy3ku: OONThl M BHHTHI PpACTSITHBAIOTCH,
MCKa)aloTCs 1Iar pe3b0bl U ee MpoQuiib, Tailka HaYUMHAET «3aeAaTb». B aTux cimydasx
BO3MOYKHBI aBapUIHbIE TOJIOMKH JeTallel COeIMHEHUA. ['paHl roJI0BOK OOJITOB U raek
yale BCEr0 W3HAIIMBAXOTCA IIOTOMY, UYTO UX OTBEPTHIBAIOT HECOOTBETCTBYHOLIMMU
KIIFOYaMU.



B MIITOHOYHBIX COEAMHEHNAX N3HAILIMBAIOTCS KaK IIITOHKH, TAK U IIIIOHOYHBIE 1a3bI.
Bo3MokHBIE TPHYMHBI 3TOrO SIBJICHHS - OCJIa0J€HHE MOCaJKH JeTald Ha Baly,
HEINpaBWIbHAS NOATOHKA IIIOHKH I10 THE3Y.

B nopmmnaukax kaueHus BCIIEACTBHE PA3IMUHBIX MPUYUH (PUCYHOK 2, a-T) U3HOCY
MOJIBEP>KEHbI paboure MOBEPXHOCTH - HA HUX MOSBISIOTCS OCHUHKH, HAOJIOHAeTCs
HICNYIIICHUE TOBEPXHOCTEH OEeroBbIx MOpokek u 1mapukoB. [loxg nmeilicTBuem
JVHAMUYECKUX HArpy30K IMPOUCXOIAUT UX YCTAJIOCTHOE Pa3pylICHHUE; MO BIMSHUEM
V3JIMIIHE IUIOTHBIX IMOCAJ0K MOJUIMITHUKOB Ha BAJI U B KOPIYC IIAPUKU U POJIMKH
3aIIEMIISIIOTCS. MEXY KOJBLAMM, B PE3YJIbTATE YE€TO BO3MOKHBI IEPEKOCHI KOJIEL ITPU
MOHTaX€ U JPYTUE HEKEIATEIbHBIC ITOCIEACTBHUS.

PaznuyHpie MOBEPXHOCTH CKOJIBKEHUS TaK)KE IOABEPKEHBI XapaKTEPHBIM BHUIAM
u3Hoca (pucyHok 3). B mporecce skcrutyatanuu 3yOuaThiX Iepefad BCIEACTBUE
KOHTaKTHOM YCTaJOCTH MaTepHrana paboyux MOBEpPXHOCTEH 3yObeB U MOJ IeHCTBUEM
KacaTeJbHbIX HANPS)KEHUH BO3HUKAET BBIKpAIIMBaHUE padO4YMX MOBEPXHOCTEH, T. €.
OTZIEJICHHE YaCTHI] MaTe-

Puc.3. XapakTepHble BUIbI H3HOCA MOBEPXHOCTEH CKOJIbKEHMS:

a - BBIKpaIIuBaHue, O - OTCIIauBaHUE, B - KOPPO3Us, T - SPO3us, 1 - LIApaNUHbI, € -
3aJIUPHI, K - HAJIUIAHUE, 3 - TIIYOMHHBINA BBIPBIB MaTepHaia U MepeHoc ero ¢ Apyrou
MOBEPXHOCTH TPEHUs pHalia, MPUBOJAILIECE K OOpPa30BaHUIO SIMOK Ha TOBEPXHOCTH
TpeHusi (pucyHok 3, a). Paspymienue pabouux NOBEPXHOCTEH 3yObeB BCIECACTBUE
MHTEHCUBHOTO BBbIKpallIMBaHUsi (PUCYHOK 3, 0) 4YacTo Ha3bIBAIOT OTCIAWBAHHEM
(IpOUCXOIUT OTAEICHHE OT MOBEPXHOCTH TPEHUSI MaTepHraia B (hopMe YelryeK).

Ha pucynke 3, B-moka3zaHa MOBEPXHOCTb, pa3pyllieHHass Koppo3ueil. [ToBepxHOCTH
YYyT'YHHOTO TMOPOIIKOBOTO KOJblIa (PUCYHOK 3, T) MOBPEXIECHA BCIEACTBUE
SPO3MOHHOTO HW3HAIIMBAHMS, KOTOPOE MPOUCXOAUT TMPU JBHKEHUU TIOPIIHS B
UUJIUHIPE OTHOCUTEIBHO >KUIKOCTU;, HAXOIAIIUECS B JKUAKOCTH MYy3bIPHKU Ta3a
JonaroTcsi BOJIM3U MOBEPXHOCTH MOPIIHS, YTO CO3AAET MECTHOE IMOBBIIICHUE JaBICHUS
VI TEMIIEpaTypbl U BBI3BIBACT H3HOC JeTasie. Ha MmoBepXHOCTH TOPMO3HOIO
O0apabana (puCyHOK 3, 1) TOKa3aHbl PUCKHU, KOTOPHIE MOSBIISIIOTCS MPU BO3ICUCTBUU Ha
Bpalaroluiics 6apadan TBEpAOro Tejla WM TBEPJbIX YaCTHII.



3anupsl (pucyHOK 3, €) o0pa3yloTcs B pe3ysbTaTe CXBAThIBAHUS MOBEPXHOCTEH MPHU
TPEHUU BCIICJICTBUE JCHCTBUSI MEXAY HUMH MOJEKYJApHbIX cuil. Ha pucynke 3, x
nokazaHa paboyas MOBEPXHOCTh JI€TAId C HAIMMIIMMU Ha HEE IMOCTOPOHHUMU
YaCTUIIAMHU, a Ha PUC. 3, 3- TOBEPXHOCTH JIETAJIU C U3HOCOM IIPU 3a€JaHUU B PE3yJIbTaTe
CXBaTbhIBaHMS - TIIyOMHHOI'O BHIPBIB MaTepHasa U MepeHoca ero ¢ Ipyroi moBepXHOCTH
TpEHUsI.



IIpakTuyeckoe 3ansaTue Nel
Tema: OnpenesseHne peMOHTHOM CJI0KHOCTH 32JaAHHOT0 000PY/10BAHMS

eab: npuobpeTeHne NPaKTUISCKUX HABBIKOB BBIMIOJHECHHS MTPAKTHUYECKUX PACUYETOB,
CBSI3aHHBIX C PEMOHTOM OOOPYJOBaHUS U PEMOHTHBIMH PabOTaMu, CaMOCTOSTEIIHLHOM
PabOThI C TEXHUYECKOW U CIPABOYHOM JTUTEPATYPOH.

1 MarepuaJjibHOe o0ecnieyeHune

1.1 MHCTpyKIIKA K IpaKTU4YEeCKoi paboTe

1.2Texunueckas u cripaBovYHas JIATEpATypa

1.2.1 Boponkun FO.H., [To3aaskor H.B. Metoabl npodunaktuku u pemonta [10-M.:
Axanemust 2010.(JI-1)

1.2.2 TumoBas cuctemMa TEXHUYECKOTO 00CTy>KMBaHUSI U PEMOHTA METaJlIO- U
nepeBooOpadarpiBatroiiero 06opyaopanus.-M.:MammHocTpoenue, 1988 (JI-2)

2 IopsiaoK BHINMOJHEHUS PA0OTHI

2.1 Coo011ieHHEe TeMBI, IJIaHa, TOCTAHOBKA 1IEJIM YPOKa

2.2V uauButyanbHOE 3a/1aHue JJISl BBITIOJTHEHUST PaOOTHI.

2.3.1TopsiI0K BBITIOJTHEHUS PACYETOB

2.3.1 OnpeneneHue peMOHTOCIOCOOHOCTH 33JJaHHOT0 000PYI0BaHUs MO TaOIHIIAM
(JI-2,¢.300...607)

Rml=

Rm2=

Rm3=

2.3.2 Onpenenenue cTpyKTypsl peMoHTHOTO 1ukia (JI-1,c13,1a6m.1) CraHok.
2.3.30mnpeneneHue Tpya0€MKOCTH PEMOHTa MEXaHUYECKOW YacTH MO BUJIaM padboT
115 Kakoro cranka (JI-1,c.15,1abn 2) CtaHok

HaumenoBanue Kanuranbubii Tekymuit OcMmotp | OcMmoTp nepen
pabor PEMOHT PEMOHT KaluTAJIbHBIM
PEMOHTOM

Ha usrorosnenune
3aMEHsIEMEBIX JeTanei

Ha BoccTanoBnenue
neTanen

Ha pa3pabortky,
cOOpKY MPUTOHKY U A.p.

Bcero




3 UnauBuUaYyaJbHOE 3a/IaHUE

Ha ygacTke MexaHndeckoi oOpaboTKH UMEETCs cieayrolee o0opyaoBaHue (CTaHKH)

Howmep no xxypnany Mopnenu cTaHKOB

1...5 16K20 1510 2620 2HS53 6H&2I'
6...10 16E20 1512 2b635 2]158 6580
11.. 1161 1553 2630 2M55 6H12I1




IIpakTyeckoe 3anaTHEe No2

Tema: Pa3padoTka TEXHOJOTHYEeCKOr0 MPoIecca BOCCTAHOBJIEHHMS JeTaJiei
MeXaHM4YeCKOil U cjIecapHoii 00padoTKOM

Heab: npuBUTHE MPAKTUYECKUX HABBIKOB PAOOTHI MO COCTABJICHUIO U BBIMOJIHEHUIO
TEXHOJIOTMYECKOTO  MpoIlecca  OTAENbHBIX  OMepalii  PEeMOHTHBIX  palborT;
CaMOCTOATENLHOM pabOThl C TEXHUYECKOU U CIIPABOYHOM JINTEPATYPOH.

1. MarepuajibHOe o0ecrnieyeHue

1.1. HHcTpyKuus K npakTHYECKOU padore.

1.2. TexHuyeckas u CipaBOYHas JIUTEPATypa

1.2.1. Boponkun FO.H. Ilozgusxo H.B. «Metonbl npodunaktukn u peMoHTa
TEXHOJIOTHYecKoro obopynosanus» - M.: Axkagemus 2010 roa.

1.2.2. T'ens0epr I'.b., Ilexenuc I'.JI. «PeMOHT IpOMBILIIIEHHOTO 000pYA0BaHUS - M.
Bricmas mkosa 1988rox.

1.2.3. Tanaii E.N., KaBepun B.B., Konsgko N.A. «MoOHTaxX M PEMOHT IOIBEMHO-
TPAHCIOPTHBIX MaluH» - M.: MockBa, Mammnoctpoenue 1991 ron.

2. ITopsiioK BBINOJIHEHHUS PA0OTHI

2.1.  CooOlmieHue TeMsbl, TIaHa TOCTaHOBKA IIEJIM YPOKaA.

2.2. KoHCHEKTUpOBAaHME BapUAHTOB TEXHOJOTHYECKOW  IOCJIEI0BATEIHLHOCTH
BOCCTAHOBJICHHS JIETAJICH CIIECAPHO-MEXaHMIECKIUM CIIOCOOOM.

2.3. 3apucoBaTh CXEMYy BBIIIOJHEHHs OIIEpallMM BOCCTAHOBIICHHS CJIECAPHO-
MEXaHUYECKUM CII0OCOOOM Ha pPa3uyHOM OOOpYJOBaHWHU, YCTAHOBKAX, pabodmXx
MeCTaX M BUJIaX BOCCTAHOBJICHUS, IUIACTHYECKOE AepopMHUpOBaHHE, MEXaHUUECKas
o0OpaboTka...).

2.4, «Pa30uTh» TEXHOJOTHUECKYIO IIOCJICIOBATEIILHOCTh BBHINIOJHEHHUS IIporiecca
BOCCTaHOBJICHHUSI CJIECAPHO-MEXaHMYECKHMM Crocob0amMyd Ha OMepalud COTJIACHO
pabourM MecTaM BBITIOJIHEHUS OTJEIBHBIX JJIEMEHTOB TMpollecca ClIeCapHO-
MEXaHUYECKUMHU CIIOCOO0aMHU.

2.5. 3anucarb TEXHOJOTHYECKHN IMPOILECC BOCCTAHOBICHHUSI JE€TAIM CJIECAPHO-
MEXaHUYECKUMHU criocobamu B cooTBeTcTBUE ¢ TpeOoBanue ECK]I, Beienss onepanuu
1 KpaTKOE€ UX COJIepKaHue.

3. BoccraHoBiieHHe JeTaau MeXaHMYEeCKOH 00padoTKOM



CymHOCTh 3TOro crocoda 3aKJI0o4yaeTcsi B TOM, YTO BOCCTAHaBIIMBAIOT
(MCpaBIIAIOT) TEOMETPUYECKYID (OPMY PEMOHTHPYEMOM CONpsSraeMod JeTaiu
CHSITUEM MUHUMAJIBHOTO CJI0S METaJlJIa C €€ U3HOLIEHHBIX TOBEPXHOCTEN 110 yAAJICHUS
CIIEZIOB M3HOCAa 0€3 COXpaHEHHs MEepPBOHAYAIBHBIX pa3MepoB netanu. CompspkeHue
JieTaieil 3aTeM BOCCTAaHABIMBAIOT BBEJECHUEM TOTOBOW WJIM M3TOTOBJIEHHOW 3aHOBO
JeTald KOMIIEHCaTopa, obOecrieurBas MEpBOHAYAJIbHbIE (HOMHHAJIbHBIE) MOCAIKH.
[IpyumeHeHne JaHHOTO METO/Aa BOCCTAHOBJIEHUS H3HOIICHHBIX JIE€Tajedl CBA3aHO C
IOHATUEM PEMOHTHOT'O pa3Mmepa.

PeMOHTHBIM Ha3BIBAIOT pa3Mep, 10 KOTOPOTO MPOU3BOAUTCS 00paboTKa
W3HOUIEHHOW MOBEPXHOCTHU MPU BOCCTAHOBJIEHUU JAeTanu. Pa3nuyaioT cBOOOIHBIE U
periiaMeHTUPOBAaHHbBIE PEMOHTHBIE pa3MephI.

CBOOOIHBIM Ha3bIBAIOT pa3Mep, BEJIMYMHA KOTOPOrO HE YCTAHABIMBAECTCS
3apaHee, a MOJY4YaeTcsl HEMOCPEACTBEHHO B Ipolecce 00paboTKu, T.€. HauOOJIbUIMA
JUIsl Baja W HAaWMEHBIIMK JUII OTBEPCTHS pa3Mep, IIPU KOTOPOM B pe3yJbTaTe
0o0paOOTKM clle[ibl H3HOCAa OKAa3bIBAIOTCSI YCTPAHEHHBIMHM, a (¢opMma JeTalu
BOCCTaHOBJIEHHOM. K mosmyuyeHHOMY CBOOOJHOMY PEMOHTHOMY pa3Mepy MOJATOHSIOT
COOTBETCTBYIOIIMM pa3MEp COMNPSIKEHHOW JETali METOAOM HHIUBUIYUIBHOU
npuronkd. HemoctaTkoM cuCTeMbl CBOOOJHBIX PEMOHTHBIX pPa3MEpPOB SIBISETCS
HEBO3MOXHOCTb 3apaHee U3TOTOBUTH B OKOHYATEIbHO 0OOPaOOTaHHOM BHJIE€ 3allaCHBIE
JETaJIH, KOTOPbIE MOKHO OBLIO OBl OBICTPO MOCTABUTH B MAIIMHY 0€3 MPUTOHOYHBIX
paborT.

PernamMeHTUpOBaHHBI PEMOHTHBI pasMep — 3TO 3apaHEe YCTaHOBJICHHBIN
pa3Mep, 0 KOTOpOro BeXyT oOpaOOTKYy H3HOILIEHHOM IIOBEPXHOCTU IIpU €€
ucnpasineHud. CucreMa perilaMeHTHPOBAaHHBIX PEMOHTHBIX pPa3MEpOB CO3LAECT
YCIJIOBUS JUIsl IPUMEHEHUS METO/1a B3aUMO3aMEHSEMOCTH IPU PEMOHTE HOOECTIEUNBAET
YCKOPEHME PEMOHTA. 3allaCHbIE I€TAIH B YCIOBUAX IPUMEHEHUS 3TOM CUCTEMBI MOKHO
U3rOTaBJIMBATh 3apaHee.

OCHOBHBIMM JaHHBIMM IIPM PAacuyeTe€ PEMOHTHBIX pPa3MEPOB U COCTaBICHUHU
MIKaJbl JUIS KOKJIOM mapbl CONPSTraeMbIX AETalIed CIIy>KaT BEJIMYHMHA JIOIyCTHUMOTO
U3HOCA 32 MEKXPEMOHTHBII NEPUOJ U MPUITYCK Ha 00paboTKy. KOHEUHBI peMOHTHBIH
pa3Mep YCTaHaBIMBAIOT MCXOJS M3 YCJIOBHM NIPOYHOCTH, JOITOBEYHOCTH U
KOHCTPYKTUBHBIX OCOOCHHOCTEN CONPATraeMbIX JETaIeH.

Hekoropsle netanu iy Ux 371€MEHThl HEBO3MOXXHO BOCCTAHOBUTD JI0 MTPEXKHHUX
pa3MepoB, a B psjJ€ Cly4aeB IMPOLIECC BOCCTAHOBJICHHUS HIKOHOMHYECKHU
HenenecooOpaszeH. [Ipu ATUX yCIOBUSAX PEMOHT OCYUIECTBISIOT METOJOM PEMOHTHBIX
pazMmepoB. Hare Bcero 3T0T METO IPUMEHSIOT JUJISl CONPATaeMbIX JIeTaleil TUIa Bajl—
BTyJIKa. B 23TOM ciydae M3 JABYX CONPSATraeMbIX JETAJICH PEMOHTUPYIOT OJHY
(IOpOroCTOSALIYI0 MM METAJUIOEMKYIO) APYTYH0 H3rOTaBIUBAIOT 3aHOBO. [lepeBon
PEMOHTHPYEMON JE€TaJli HAa PEMOHTHBIA pa3Mep B HEKOTOPBIX CIIydasX MOKHO
OCYLIECTBJIATh O YEThIpEX pa3. PEeMOHTHBIE pa3smepbl JUIsl 4aCTO PEMOHTUPYEMBIX
netaneil 0ObIYHO pacCUMTHIBAIOT 3apaHee WM B mponecce pemoHTa. [Ipu mepeBoje
JeTAJIe Ha CIECIYIOUIMKA PEMOHTHBIM pa3sMep AUaMETP PEMOHTHUPYEMOIO Baja



MOCTENIEHHO YMEHBIIAETCS, a JUaMeTp OTBEPCTUSI PEMOHTHUPYEMOW JeTalu
yBenunuuBaercs (puc. 1).

ouepeTHON PEMOHTHBIN pasmep dpn, (MM) PEMOHTUPYEMOT'O Bajia OMPEILIISIOT
o ¢hopmyiie

dpn = dn — 2ns(§+8),

rjie d, — HOMUHAJIBHBIN AUaMETp Bajla HOBOM JETalu, MM; Nz — IIOPSIKOBBIN HOMED
PEMOHTHOTO pa3Mepa Bana; §z— JOMYyCTHMBIH H3HOC Baja (Ha OJHY CTOPOHY) 3a
MEKPEMOHTHEBIHN IEPHO, MM; §, — IPUIIYCK HAa MEXaHHYECKYI0 00pabOTKyY Baa 3a
OJIMH PEMOHT (Ha OJHY CTOPOHY); MM.
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Puc. 30. Cxema peMOHTHBIX pa3MepOB:
1 — peMoHTHpYy€EMas JeTalb; 2 — U3roTaBiIuBaeMas JeTalb
PeMOHTHBIN MHTEpBAJ 14 IMaMETpa Baja
g = 2026y uu = 2(6%6"),
IIpu pacuere peMOHTHOIO pa3Mepa OTBEPCTUS CIEAYET YUYUTHIBATh, UTO MPHU
PEMOHTE JeTald OTBEpPCTHE yBenuuuBaercs. [loatomy dopmyna st onpeaeneHus
PEMOHTHOT'O pa3Mepa OTBEPCTHs OyI€T UMETh BUI:



Dpn = Dn — ngys,
rac Dn — HOMUHAJIbHBIN AUaMCTp OTBCPCTHA HOBOU Jcrajii, MM, MNg —

MOPSIKOBBIA HOMEP PEMOHTHOI'O pa3Mepa OTBEPCTHUS; s — PEMOHTHBIN UHTEPBAI IS
JIMaMETPa OTBEPCTUS, MM.

Uucno peMOHTHBIX pPa3MEpPOB  YCTAHABIMBAKOT HCXOAS W3 IPEIEIBHO

JIOMTYCTUMOTO pa3Mepa CONpsraéMbIX dJEMEHTOB JeTajed, T.e. MHUHHUMAJIbLHOTO
JTMaMeTpa PEMOHTHUPYEMOT0 Baia dmin © MAKCHUMAJIPHOTO JHAMETPa PEMOHTUPYEMOTO
oTBepCTUS Dmax. Bemmuuubl dmin © Dmax HaXOIAT aHATUTHYCCKUM TTYTEM UCXOJIS U3
pacyeTa Ha MPOYHOCTh M KOHCTPYKTUBHBIX OCOOCHHOCTEH JeTalu.

UYToOBI pacCcUMTATh YMUCIO PEMOHTHBIX Pa3MEPOB, UCIIONB3YIOT (DOPMYIIBI:

JJIs1 BaJjia ,
_ G~ dmin — 20,
np.B - _;

)4

/1€ Npp - PEMOHTHBIN UHTEPBAJl pa3MepOB JJIs Bajia, MM.
JUTSL OTBEPCTHS

Dn - Dmax - 26];

np.B == )
)4:
rac np_B — peMOHTHLII‘/'I HHTepBaJI pa3Mep0B JJIsL OTBepCTI/IH, MM.

Mexnay nepBoHavyasibHbIMU AuameTpamu Dy u dy 1 ipeiebHBIMU
muamMeTpamMy Dmax ¥ dmin YCTAaHABIUBAIOTCS MMPOMEKYTOYHBIC PEMOHTHBIE.

Tabnmuua 1 3aBUCHMOCTH ISl ONpPEACNICHUS MPOMEKYTOUHBIX PEMOHTHI

pa3sMeEpoB
Jns Bana Jlns orBepcTus
dpn:dn_yB Dpl :Dn_]/B
de == dn - 2]/]3 DpZ = Dn - 2]/13
dp3 = dn - 3)/3 Dp3 = Dn - 3)/3
dpn - dn - Tl]/B Dpn - Dn - Tl)/B
OTtuer

M0 MPAKTHYECKOMY 3aHATHIO No2
Pa3zpaboraTh TeXHOJOTHYECKHH NMPOLECC BOCCTAHOBJIEHUSI MEXAHUYECKOH
00padoTKOM M ciaecapHoil 00padoTKOI



1  KoHncmekTupoBaHue  BapHAaHTOB  TEXHOJOTMYECKOM  MOCIJIEIOBATEIBHOCTH
BOCCTAHOBJICHMSI JIeTaJIel ClIecapHO-MEXaHUYECKUMHU CIIOCOOAMHU.

2 DBBIIONHUTE CXEMy ONEpalMyd BOCCTAHOBIIEHUS CJIECAPHO-MEXAaHUYECKUMU
CIIOCOOAMH.

3 «Pa30uTh» TEXHOJOTMYECKYI0 TIOCIEAOBATENIbHOCTh BBINOJHEHUSA Ipoliecca
BOCCTAHOBJIEHUS CJIECAPHO-MEXaHUUECKUM CIIOCOOaMH Ha OIeparii.

4 Pa3paboraTh TEXHOJOTMYECKHI IPOLECC BOCCTAHOBJIEHUS JIETAINU CIIECApPHO-
MEXaHUYECKUMHU criocobamu B cooTBeTcTBHE ¢ TpeOoBanue ECKJ, Boiaenss onepauuu
U KPaTKO€E UX COJAEpKaHUE.

Tabnuna 1 TexHnomoruueckuii mpoiecc BOCCTAHOBJICHHE JIETaleH cliecapHo-
MEXaHUYECKUMHU CTIoco0aMu

Howmep HanmenoBanue u kpaTkoe O6opynoBanne, | I[Ipumeudanue
onepauuu COJIEp2KaHUE OIepanuu npucnocoOieHue,
UHCTPYMEHTHI




IIpakTnueckoe 3ansaTue Ne4
Tema: «Py4yHas 3JIeKTPOAYroBasi CBApPKa M HAILIABKA)

Lenp: npuBUTHE NPAKTUYECKUX HABBIKOB OINPEICICHUS MOATOTOBUTEIBHBIX
paboT Mpu py4YHOU AJIEKTPOIYTrOBOM CBapKe M HaIUIaBKe, BbIOOpa 00OpYyJIOBaHUS U
apamMeTpoOB PEKUMa CBAPKH M HATLJIABKH.

1 MarepuanbHoe obecrnieueHue

1.1 HMHcTpyKuMs K MpakTHYECKOU padore.
1.2 Yeprexu neraneil.

1.3  CrmpaBouHasi ¥ TEXHUYECKAS JTUTEpPATypa.

1.3.1 Opranuzanus 1 TpOBEAECHUE MOHTAKA U PEMOHTA TPOMBIILIEHHOTO
obopynoBanus B 2 4.Y.1: yueOHUK I CTY. yUpexAeHUI cpea. mpod. oOpa3zoBaHus
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzna., crep.-M.:
N3parenbcknil neHTp «Akanemus», 2017-272c.

1.3.2 Meroasl OpOoPUIAKTUKA W  PEMOHTAa  IPOMBIIUIEHHOIO
o0opynoBaHusL: : YUeOHUK JUIsl CTyA. yupexaeHui cpen. npod. Ob6pazoanus/[1O.H.
Bopoukun, H.B. [To3gusakoB.- 4-e uzn., crep.- M.: 3natenbckuil HEHTP
«Axanemus», 2010-240c.

2 [Topsiiok BbITIOJIHEHUS paOOThI

2.1 DBbINOJHUTH ONUCAHUE BOCCTAHOBIICHUS AETAIN PYYHOH DJIEKTPOAYTOBOM
CBapKOM M HAIJIABKOM.

2.2 OmnpenenuTh XapakTep MNOATOTOBUTEIBHBIX pPA0OT ISl CBapKU U
HaIlJIaBKHU.

2.3 BeiOpate o00OoOpymoBaHue JUisi PYyYHOW DIIEKTPOIAYTOBOM CBapKu U
HaIUIaBKH.

2.4 BriOpaTh napaMeTpbl pexuMa CBAPKU U HAIUIABKH.

3 Teopernueckue NPeaNOCHIIKA PAOOTHI

Py4Hasi 3J1eKTpOyroBasi CBapKa M HallJIaBKa

Oo6mwue ceenenusa. B 1802 r. pycckuit pusux B. B. IletpoB nepBeiM B Mupe
OTKpPBLI SIBIIEHUE JyTOBOTO pa3psla U BO3MOXKHOCTh HCIOJIb30BATh €ro JUis
pacraBienus metauia. B 1882 r. pycckuii umkenep H. H. benapaoc uzobpen cnoco6
IYyroBOW CBapkKd C TPUMEHEHHWEM YroJbHOTrO JjekTpoma. OAwH MPOBOA
AJIEKTPOCBAPOYHOHN IIETH MPHUCOSAUHICTCS K CBapMBaeMOMY METaJlTy, APYrod — K
JIepKaTeN0 C YrojbHbIM HEIJIaBAIUMCS 3JeKTpoaoM. YToOsl 00pa3oBaTh CBapHOM



1IOB WJIM HAIUIABJIEHHBIN CJIOW, B AYTY BBOJSAT MPUCATOYHBIN METAJUIMYECKUMN ITPYTOK.
Jns cBapKkW YroJIbHBIM SJEKTPOJOM TpeOyercsi TOJIbKO IOCTOSIHHBIA TOK U
MPUMEHEHUE MPUCATOYHOTO IPYTKA. DTO YCIOKHSIET MPOIECC, U OCOOCHHO IMIUPOKOTO
pacrpoCcTpaHeHusl TAKOM BUJ CBAPKH HE MOTy4ri. Ero MpuMEHSIIOT pu CBapKe YyTyHa,
[[BETHBIX METAJIJIOB, IIPU HAILJIABKE TBEPJILIMU CILJIABAMU U AJIEKTPOAYTOBOM pE3Ke.

B 1888 r. pycckuit umxenep H. I'. CrmaBsHOB H300pen IyroBylO CBapKy
MJIABAIIMMCS METAJUIMYECKUM 3JIEKTpoAoM. [Iporecc 3HaYUTENbHO YNPOCTUIICS, €T0
HAaYaJId TPUMEHATh Oojee mupoko. i TONydeHHUs DJIEKTPOCBAPOYHON JIyTH
UCIIOJIB3YIOT TIOCTOSIHHBIN M TIEPEMEHHBIN TOK. DTUM CIIOCOOOM MOXHO CBapuUBaTh U
HaIJIABIIATH YTJIEPOJUCTBIE U JIETUPOBAHHBIE CTAIM BCEX MApOK TOJIIMHON OT 1 M u
BBIIIE, YYT'YH U [IBETHBIC METAJIJIbI, a TAKKE HAIUJIABIIATH TBEP/AbIC CILJIABDI.

['openue n1060i CBapOYHOU JIyT'M COIMPOBOXKIAETCS BBIJACICHUEM OO0JBIIOTO
KOJIMYECTBA TEIUIOTHL. Temrieparypa AYrd Ha OCH Ta30BOTO CTOj0a JIOCTUTaeT
6000...7500 °C, Ha yd4acTKaXx IIOBEPXHOCTHU YIOJBHBIX OJJIEKTPOJOB (MSATHAX
anektpoaoB) — 3000... 4000 °C, crampHbix — 2200...2500 °C. Ilpu cBapke Ha
IIOCTOSIHHOM TOKE€ YT'OJIbBHBIMH 3JIEKTPOJIaMH TeMIepaTypa Iyrd Ha aHOJAE JIOCTUTaeT
4000°C u Ha katozae 3200 °C, npu UCMOJIb30BAHUHU CTAIBHBIX AJIEKTPOJIOB — HA aHOJIE
2600 °C, na xaroae 2400 °C. IloaTomMy mpu CBapK€ TOHKOI'O WJIM JIETKOIIJIABKOIO
MeTajjga, a TakKe UyBCTBUTEIBHBIX K TIEPErpeBy  BBICOKOYTJIEPOAUCTHIX,
HEPKABCIOIIUX M JIETMPOBAHHBIX CTaJ€d AJIEKTPUYECKYIO OYyry MUTAIOT TOKOM
00paTHO MOJISPHOCTH, TO €CTh MUHYC UCTOYHHMKA TOKA TIOJIKIIIOYAI0T K

U3JIENHIO.

Pucynok 1. Cxema cBapkm mo cnocody benapmoca H. H.:
1 — anexTpuyeckas ayra; 2 — NPUCANOYHBIN NPYTOK; 3 — YTOJBHBINA 3JEKTPOL; 4
— JIepKaTellb; S — CBAPUBAEMbIM METAJLI.

Temmeparypa Ayru 3aBUCHUT OT CWIBI TOKA, INPUXONSIIECHCS HA EOUHULLY
IUIOLIAAM MOTIEPEYHOTO CEYEHUs 3JIEKTPOAa, — IJIOTHOCTU TOKa. Uem oHa Ooublue,
TEM BbILIE TeMIIeparypa Ayru. [Ipu pyyHon AyroBoil CBapKe IIaBsIUMCs dJIEKTPOAOM
MI0THOCTH ToKa OoT 10 1o 20 A/MM2 u Hanpsikenue 18...20 B.

B peMOHTHOI mpakTHKE Al CBapOUYHBIX PA0OT MCMONb3YIOT MEPEMEHHBIN U
NOCTOSIHHBIM TOK. CBapouyHas Qyra Ha NEPEMEHHOM TOKE MajlOW INIOTHOCTH I'OPUT



HEYCTOIUNBO. YUTOOBI MOBBICUTH CTAOUIBHOCTD JYTH, YBEJIUUUBAIOT IIJIOTHOCTh TOKA.
[To »Toll mnpuuMHE NOpPU CBAPKE MEJKHX JeTajeid BO3PAcTaeT OIMACHOCTh MX
IPOKUTaHUS, OJJHAKO U3-3a MMPOCTOTHI HICTOYHUKOB MUTAaHUS CBAPKY HA NEPEMEHHOM
TOKE NMPUMEHSIOT JOCTATOYHO MKUPOKO. IIpyu cBapke Ha MOCTOSSHHOM TOKE J1yra TOPUT
CTaOMIIbHO. DTO MO3BOJISIET UCIOIB30BATh MAJIbIe TOKM M CBAPUBATh TOHKUE JETaNH, a
KpOME TOr0, MOKHO M3MEHATh MOJSIPHOCTh ToKa. Iloaromy, Hecmorps Ha Oonee
CIIOKHOE€ U JI0poroe oOOpYyJIOBaHWE HCTOYHUKOB IUTaHUSA, TMOCTOSHHBIA TOK
MPUMEHSIIOT B IPAKTUKE BCE IIUPE.

KosduureHT HamimaBku 3aBUCUT OT MPHUCATOYHOTO MaTepuasa, marepuana
3JIEKTPOJIOB U COCTABA UX MOKPBITHUS, POJIa U MOJSIPHOCTU TOKA, a TAKXKE OT MOTEPh IIPH
cBapke. i pa3uyHbIX yCIIOBUNA KOA(DPUIIMEHT HATUIABKX HAXOJIAT OMBITHBIM ITyTEM.
[Tpu pyuHoii cBapke OH Kosebsercs B npenenax ot 6 10 18 1/ (A ¢ 1) uiam cocraBisieT
B cpeaHeM 8...12 1/ (A- u).

ITox melicTBHEM BBICOKOM TEMIIEPATYPBI B 30HE CBAPKU MOJIEKYJIBI KUCIOPOAA U
a3oTa, IONAJAIOIIME W3 BO3JyXa, YAaCTUYHO pacnajaroTcs Ha aTtoMmbl. Kuciopon
o0Opa3yeT OKCHJIbl >Kejle3a U CHOCOOCTBYET BBITOPAHMIO IIEHHBIX JIETHPYIOLINX
AJIIEMEHTOB (MapraHua, KpeMHUs M Jp.), TEM CaMbIM pE3KO YXyjllas CBOWCTBa
HaIUIaBJIEHHOTO €J0s. A30T 00pa3yeT HUTPHUAbI, KOTOPbIE YBEIMYMBAIOT TBEPIOCTD,
CHI)KAIOT IUIACTUYHOCTh M CIIOCOOCTBYIOT OOpa30BAHMIO KOPOOJIEHHWS W TPEILIMH.
Bonopoa, momajaromuii B 30HYy CBapKM M3 BJIard W PXKABUYMHBI, CIIOCOOCTBYET
o0pa3oBaHMIO MOp W TpemuH. YUToObl yMEHBUIUTh BPEIHOE BO3JEHCTBUE ATHUX
AJIEMEHTOB, MECTO CBAapKM 3aUMIIAIOT, a 30HY CBAapKH 3alIUINAIOT HEUTpaTbHBIMHU
razamu " IUIaKaMu.

CBapouHasi TpOBOJIOKA U AJIEKTPoAbl. KauecTBO HaIIaBIEHHOTO Marepualia u
IIPOU3BOJIUTENLHOCTh MPOLECCAa CBAapPKM WJIM HAIJIaBKU BO MHOI'OM OIpPEIEISIOTCS
MaTepuajoM OJJIEKTPOJOB M HMX MOKpbITH. B 3aBucumoctu 0T crocoba cBapku
OPUMEHSIOT CBAapOYHYHO IPOBOJIOKY, IUIABSALIMECS WM HEIUIABSIIMECS 3JIEKTPOIHBIE
CTEpXHH, IJIACTUHBI U JeHTbl. Hanbonpliee mpuMeHEeHne B Ka4eCTBE 3JIEKTPOJHOTO
MaTepuala HAXOJMUT BBIIYCKAaeMas MPOMBIIUIEHHOCTBIO 3JEKTPOJHAs CBapOo4Has
poBoJioka. [Ipyn MexaHU3MpPOBaHHBIX CIOCO0AX CBAPKU €€ UCIIOJIb3YIOT 0€3 MOKPHITHS,
a Ui py4YHOU TyroBO#l CBapKU MPOBOJIOKY pyOAT HA cTepxHU JiiuHOo# 350...400 MM u
Ha X OBEPXHOCTh HAHOCAT MOKphITHE. [[naBsmuiics cTep:KeHb ¢ HAHECEHHBIM Ha €ro
MOBEPXHOCTh MOKPBITUEM HA3BIBAIOT CBAPOUYHBIM 3JIEKTPOIOM.

CranbHast cBapouYHasi MPOBOJIOKA M3roTaBiuBaercs auamerpom ot 0,3 go 12
MM. B 3aBUCHMOCTH OT XMMHYECKOIO COCTaBa CTAJIBHYI) CBAPOYHYIO IMPOBOJIOKY
pa3zeNnsaoT Ha HU3KOYIJIEPOAUCTYIO, JIETHPOBAHHYIO U BBICOKOJIETMPOBAHHYIO.

Huskoyrnepoaucteie npoBosioku Ce-08, CB-08A, CB-08T'A, CB-IOT'A u npyrue
— BCEro IIecTh MapoK, cojaepxkariue He 6omnee 0,12% yriepona, npeaHazHauYeHbI s
CBapKH MaJo- M CPEAHEYIVIEPOAMCTBIX, & TAKXKE HEKOTOPBIX HU3KOJETMPOBAaHHBIX
CTajen.

Jleruposannsie nposonoku CB-0812C, C-08XH2M, CB-08XI'CM®A uapyrue
BKJIIOYAIOT B c€0sl IO MIECTH JICTUPYIOUIMX 3JEMEHTOB C UX OOIIMM



cozepkanreM He Oosiee 6%. ITU TPOBOJOKU MPUMEHSIIOT JJI CBAPKH M HAIJIaBKH
YIJIEPOAMCTHIX U JierupoBaHHbIX ctaneil. [IpoBonoku mapok CB-15I'CTIOLA un Cs-
20I'CTHOA MOXHO HMCIIONB30BaTh ISl M3TOTOBJICHMS CTEPKHEHW M NMPUMEHATH IIPU
cBapke 0e3 JOMOJHUTEbHON 3aIUThI.

BricokosniernpoBannbie npoBojoku CB-12X13, C-06X19MOT u npyrue —
Bcero 41 mapka — cojiep’KaT B CBOEM COCTaBE€ JIETUPYIOIIUX AJIEeMEHTOB Oosee 6%.
OTHU TPOBOJIOKM MNPHUMEHSIOT MJI1 CBAPKU HEPKABEIOIIMX, KAPOCTOMKUX U APYTUX
CIICLIMAJIbHBIX CTAJIEH.

CBapouHbI€ 3JIEKTPOJIbI BBITYCKAIOTCS MPOMBIIUICHHOCTHIO KaK IJIABSIIIUECS,
TaK ¥ HEIUIABSLIMECs. YTOJbHbIC HEIUIABSIIMECS AJIEKTPOAbl U3TOTABIMBAIOT B BUJIC
crepxHent quuaon 10 300 mm u guameTpom oT 6 10 30 mm. [LnaBsmmecs 3J1€KTpOIbI,
3aHUMAIONINE BEAYIEE MECTO B CBAapKE, BBIMYCKAIOT MOKPBITHIMU Pa3IUYHbIMU
anemMeHTamMu [[ns 3amuThl 30HBI cBapkdh. [lo cBoeMy Ha3HAYEHUIO MOKPBITHUS
AEKTPOJIOB AT HA CTA0OMIN3UPYIONINE, WIK TOHKUE, U KAUeCTBEHHBIE, HJIU TOJICTHIE.

Crabunu3upyrome MOKPHITUS COJAEpk AT BELIECTBA, aTOMbI KOTOPBIX JIETKO
MOHU3UPYIOTCS U MOJICPKUBAIOT YCTOMUMBOE TOPEHUE IyTH, a TAKKE 00JIETHAIOT ee
BO30y)XKJIeHHe, OCOOCHHO TIpH CBapke Ha TepeMeHHOM Toke. Jlydimie Bcero
VMOHU3HUPYIOTCS Maphl KaJKs, a TAKKE KalblUs, KOTOPbIA BXOJUT B COCTAB Mpamopa 1
Mena B Buje yraekucioro kanbius CaCO3. Haubosee mpocToe U pacipocTpaHEHHOE
cTabum3upyromee MoKpeITHe—MenoBoe: Ha 15...20 gacteil mo macce HaTPOBOTO
XKuaKoro crekia oepyT 80...85 wacreit Mmena. [TokpbITHE HAHOCAT HA AIEKTPO]T TOHKUM
cioeM — 0,1.—0,3 MM, u oHO coctaBmger 1...2% oOT Maccel 3IeKTpoAa.
Crabunu3upyrolniye MOKpbITUST HE 3aIUINAI0T HAIMJIABISIEMbI METal OT KUCIOpOJa
U a30Ta BO3JyXa, IMOPTOMY CBApHOM IIOB MOJY4YaeTCsl CPAaBHUTEIHHO XPYIKUM, CO
MHOTUMU ITOCTOPOHHUMU BKIIOUECHUSIMU.

KauecTBeHHbBIC 3alIUTHBIE MOKPBITUS MPEAOXPAHSIIOT HAIUIABIECHHBIA CIIOM OT
KHCJIOPOJIa U a30Ta OKPY>KAIOLIEro BO3yXa, a JErUPYIOUIUE AJIEMEHTHI, BXOISIINE B
COCTaB IOKPBITUSA, I[O3BOJISIIOT TMOJYYUTh CBapHOM IIOB, HE YCTYHAlOUIUA [0
MEXaHUYECKUM CBOWCTBAM OCHOBHOMY, METAJULy, @ MHOT/Ia U MPEBOCXOJSIINI €ro.
OTH MOKPBITUS HAHOCAT Ha 2JIeKTpo cioem 0,7...2,5 MM, u oHu cocTtaBiisitoT 30...75%
Macchbl AIEKTPOA.

DNEKTPO/bl B 3aBUCUMOCTHU OT OTHOIIEHUS HAPYKHOTO Auamerpa D kauamerpy
ero crepxHsi d3 moapa3feNnsloT Ha HECKOJIBKO Tpymli: M — ¢ TOHKUM MHOKPBITHEM
(D:d3) " 1,2), C— co cpennum nokpsituem (D:d3 * 1,45), D — ¢ TOICTBIM HOKPBITHEM
(D:d3 * 1,80), ' — ¢ oco6o TosicteiM nokpsiTreM (D:d3 > 1,80).

3alUTHBIE KAUECTBEHHBIE TIOKPBITUS MO COCTaBY OCHOBHBIX BXOJAIINX B HHUX
BEILIECTB JIEJIAT HAa TPYIIbBI: A — C KUCJIBIM MTOKPBITHEM; b — C OCHOBHBIM MOKPBITHEM;
Il — ¢ uemtoa03HbpIM MOKPBITHEM; P — ¢ pyTuioBeiM nokpeiTHeM; [1
— C MOKPBITUEM MPOYUX BUJIOB.



B cootBerctBumn ¢ I'OCT 9467—75 35ekTpoabl A py4yHOR TyrOoBOM CBAapKU
MOAPA3ALIAIOT HA HECKOJILKO TUIIOB, B KaXK/IbII U3 KOTOPBIX BXOJAUT HECKOIBKO MapOK,
00ecreunBaOIINX OMPEAEICHHOE KaueCTBO CBAPOUYHOIO I1IBA.

Onexktpoasl Tuna 242, 342A, 346, 946A, 350 u 950A (mapxku AHO-1, AHO-
5, YOHU-13/45, YOHU-13/55 u np.) npeaHa3HAuCHBI JJIs CBAPKU YTIJIEPOJIUCTHIX U
HU3KOJETMPOBAHHBIX CTAJIE C BPEMEHHBIM CONPOTHBIEHUEM pa3pbiBy 10 S00 MIla.
bykBa A yka3pIBa€T Ha TO, YTO BJEKTPOJ J1a€T CBAPOYHBIN IIOB MOBBIIIEHHOTO
KauecTBa MO IUIACTUYHOCTU U YJAPHOU BA3KOCTH.

Onektponabl THna 255 u 260 (mapku YOHUM-13/55Y u YOHU-13/65)
WCMOJIB3YIOT JJIsi CBAPKU CTaj€d C BPEMEHHBIM CONPOTUBIEHHUEM pas3pbiBy 10 600
MITIa.

Onektpoasl tuma D70, 385, 3100 u D150 (mapku YOHU-13/85, HUAT- 3,
HUAT-3M u fip.) UCHIONB3YIOT [J1 CBAPKH CTaJIel BBICOKOW MPOYHOCTU C BPEMEHHBIM
CONPOTHUBIIEHUEM pa3phiBY cBbilie 600 MITa.

Onektpoasl  THna 2-09MX, D2-09X1IMD, DO-10X3M16d wu apyrue
NpeJHa3HaueHbl I CBApPKM  JIETUPOBAHHBIX  BBICOKOKAYECTBEHHBIX U
TEIUIOYCTOMUMBBIX cTajie. K 3TuM Tumnam otHocaT 31ekTpojibl Mapok 1JI-55, T1JI-20,
1JI-36, LIJI-26M u ap.

Onektpoasl Tuna I-1012, 3-121'4, 3-30I'2XM u apyrue (mapku O3H- 300V,
O3H-400Y wu gap.) HCHOJNB3YIOT NPEUMYIIECTBEHHO [Jid HaIlaBKu JeTalel,
paboTaOIMNX B TSHKENBIX YCIOBUSIX YIAPHBIX HATPY30K U TIOBBIIIIEHHOTO U3HOCA.

Bb160p 371€KTpo10B U pojia TOKA 3aBUCHUT OT TOJIIMHBI U XUMHUYECKOTO COCTaBa
CBapMBaeMOro  Marepuaia, OT  KOH(QUTypalluu  JeTalid,  PacloiO0KeHUs
HAKJIQJbIBAEMBIX IIBOB U Apyrux (aktopoB. [losToMy MapKy 3JeKTpoia B KaKIOM
KOHKPETHOM CJIy4ae JI0JKEH BHIOMPATh KBATU(UIIMPOBAHHBIN CIIEIUATUCT MOCBapKe.
OO0mue xe MOJOKEHHS 110 BEIOOPY 3JIEKTPOJIOB, CHIIBI M POJIa TOKa MOKHO CBECTH K
CIIEIYIOLIEMY.

JleTaniu TONIMUHOW Oojiee 5 MM XOpOIIO CBApWMBAaTh HA TEPEMEHHOM TOKE.
CrasnbHble IeTany TOJNIUHON MEHEee 5 MM, a TaKXKEe YYyT'YH U BETHbIE METAJIbLTYUIIEe
BapUTh HA TIOCTOSSHHOM TOKe. [Ipy cBapke Ha MOCTOSSHHOM TOKE CTaOWIILHO TOPECHHE
JyTU Ha MaJIbIX TOKaX U, KpOME TOT0, MOKHO MaHEBPUPOBATh MOISIPHOCTHIO ToKa. Ecnu
CBapUBAIOT TOHKHE JCTANIN, TO, YTOOBI N30€KATh MPOKOTa, MX MOJKIIOYAIOT K KaTOTy
(Ha MuUHYC), a JIEKTpol — K aHoAy (Ha ritoc). [Ipu cBapke TONCTBIX JeTajed aHOf
MOAKJIOYAIOT K JETaH, a KaToJ — K JIEKTPOY.

TonmuHy CcTepKHS 2JIEKTpOJa BBIOMPAIOT B 3aBUCUMOCTH OT TOJIIIUHBI
cBapuBaeMon jaeranu. Jlyig cBapku metaiia OOJbIIeH TOMIIMUHBI OEpyT DJIEKTPOA C
0oJiee TOJCTBIM CTEPKHEM M, HA0OOPOT, TOHKHUE JETAId CBAPUBAIOT 00JIe€ TOHKUM
CTEP>)KHEM DJJIEKTpOJa. B pEMOHTHOM MpaKTUKE HCHOJB3YIOT IMPEUMYLIECTBEHHO
ANEKTPOABI CO CTEPKHEM JUAMETPOM OT 2 710 5 MM.

AproHHo-1yroBasi cBapka — Pa3HOBUJHOCTh CBAapKM B HWHEPTHBIX Trasax.
CylIHOCTb €€ 3aKJII04YaeTCsl B TOM, YTO 30HY CBAPKH U AJIEKTPO/I 3allMIIAIOT OTBO3yXa
aproHoM, TeJIMEM UJIU UX cMecsiMU. IHepTHBIE ra3bl XOPOIIO MOHU3UPYIOTCS



U CO3JIal0T YCJIOBHS JUIsl YCTOMYMBOIO ropeHus Ayru. Tak Kak M3 MHEPTHBIX Ia3oB
HauOOJbLIEE PACIPOCTPAHEHUE MTOTYUYMII aprOH, CBAPKY HA3bIBAIOT APrOHHO-IYTOBOA.

[Ipenmy1iiecTBa Takoi CBapKu: HaJEKHAas 3allUTa 30HbI CBAPKU OT JEHCTBUS
KHCJIOPOJa M a30Ta OKPY’KAIOIIEro BO31yXa, 0ojiee BBICOKAs MPOU3BOAUTEIHHOCTH
CBapKH M3-3a 0OJIbLIEH TEMIOBOW MOLIHOCTH IYTH M, CAMOE IJIaBHOE, BO3MOXKHOCTh
CBApKM MHOTMX TpPYJHOCBApPUBAIOIIMXCS METAUIOB M CIUIABOB, B TOM YHCIIE
Pa3HOPOJIHBIX. DTUM CHOCOOOM CBapHUBAIOT HEPKABEIOIIME CTANM, ATIOMUHUNA U €ro
CIUIaBbl, MArHUTHBIE U KAPOIIPOUHBIE CIUIABBI, TUTAH, ME/lb, TaTyHb, OPOH3Y U JPYyTrUe
Metaiibl. [lpy  1aHHOW cBapke MCHOJB3YIOT HEIJIABSIIMECS W IUIaBSLIKECS
DIIEKTPO/IBL.

B kayecTBe HEMIABAIIMXCS 3IEKTPOJIOB MPUMEHSIOT BOJIb(PAMOBBIE CTEPHKHU
nuamerpom oT 0,8 70 6 MM WJIM TaKue K€ CTEP’KHU € 100aBKaMH OKCHJIa IUPKOHUS,
JaHTaHa WJIA TOpPHUs, KOTOpble OoJjiee CTOWKME, YeM 4YHUCTO BOJb(paMoOBHIE.
[Tpucanounslii MaTepral B BUAE MPOBOJOKU HAMPABIIAIOT B 30HY CBAPKHU BPYUHYIO WU
CIIEHHAIBHBIM MOJAIOIMM MeXaHu3MoM. CBapKy BeAyT Ha TMOCTOSIHHOM U
MEPEMEHHOM TOKE.

['openku pydHON aprOHHO-IYTOBOM CBApKH HEIIABAIUMCS BOJIb(PaMOBHIM
AJIEKTPOJIOM COCTOSIT M3 T'OJIOBKM U KOpIyca, K KOTOPOMY NPUCOEIUHEH Kaleib C
LNUIAHTOM [UJIl aprOHa M TOKOIIPOBOAOM BO3AYIIHOTO WJIM BOJSHOTO OXJAXICHUS.
BoabsppamoBelii  35ekTpon  3akpemieH 1nod  KoamakoMm. Comio  COyKMT IS
dopMHpOBaHHA MOTOKAa  3AlIMTHOrO Ta3a BOKPYr 30HBI  cBapku. llpwu
MEXaHU3UPOBAHHOM Mojauye MPUCaJ0YHOr0 Marepuasa MpoBOJIOKY B TMOKOM IJIAHTEe
KPEIAT K KOPITYCY FOPEJKH.

Pucynok 2. Topenka s aproHHO-IYyTOBOW CBapKd HE IUIABSIIUMCS
AIEKTPOJIOM:

1 — mpoBosoka; 2 — BOJIb(PPAMOBBIN IEKTPOA; 3 — COIIO; 4 — TOJOBKA; 5 —
KOJIMaK; 6 — KOpITyc.

JInst CBapKu LIBETHBIX METAJIOB U JIESTUPOBAHHBIX CTAJIEN TOJIIMHON A0 2,5 MM
HCNOJIB3YIOT ropenku I3P-3-66 ¢ €CTeCTBEHHBIM BO3AYILIHBIM OXJaXJIcHHEM. s
CBAPKHU KPYIHBIX JIETAJEH U3 UYyT'yHA U JISTUPOBAHHBIX CTAJIEH MPUMEHSIOT TOPEIIKH C
BOJISIHBIM oxJytaxxaeHuem tumna ['HP-160, T'HP-315 u np.



Hcrounnkn mnutaHus TOKOM. Ha pPEMOHTHBIX NPEANPHUATHSIX B KauyecCTBE
WCTOYHUKOB THMTAHUS TOKOM TMPH DJICKTPOIYTOBON CBapKe IIMPOKO HCIOJIB3YIOT
CBapouHbIe TpaHC(HOPMATOPHI, TPEOOPA30BATENN W BBHIMPSIMHUTEN. Bce MCTOUYHUKH
MUTaHUS CHA0KEHBI YCTPOUCTBOM JJIS PETYIUPOBKHU TOKA.

Capounbie TpaHc(hOpMATOpPHl HUCHOJB3YIOT IS MUTAHUS CBAPOYHOU yTH
nepeMeHHBIM TOKOM. Ilpumensitorcst tpancopmaropsr CTH-350, CTH-500, TCK-
300, TCM-500, TH-300 u TA-500. I{udper B mapke TpaHchopmaTopa yKa3bIBaOT
3HaUYE€HWE HOMHUHAIBHOTO TOKa. Jlyumme — TpaHchopMaTophl MOCISIHUX MOJeeH
tuna TJI. Oau MoryT paboTaTh B IBYX JAMAIMa30HAX MAJBIX TOKOB, HO C TIOBBIIIEHHBIM
HaIPSHKEHUEM XOJIOCTOTO XO/1a.

CBapounbie MmpeoOpa3oBaTeNd HCIOIL3YIOT I THUTAHWS CBAPOYHOU IyTH
NOCTOSHHBIM TOKOM. [IpeoOpa3zoBarenb wuaile BCEro COCTOMT U3 TeHeparopa
MOCTOSTHHOT'O TOKa M JJICKTPOJBUTATENsl, CMOHTUPOBAHHBIX Ha OJHOU pame. SAkopb
reHepaTopa U POTOp AJICKTPOABUTATENST OOBIYHO pa3MEIleHbl Ha OJHOM Baly U
CHA0KEHBI BEHTUJIATOPOM JIJIS OXJIKJICHHUS BO BpeMsl paOOThI.

IIpakTuyeckoe 3ansaTue NeS

Tema: «PyyHasi ra3oBasi CBApKa U HAIJIABKA»

[lenb: mpUBUTHE MPAKTUYECKUX HABBIKOB MMPUMEHEHUSI PyYHOU Ta30BOM CBapKu
Y HAIJIaBKU JJIsl IeTajel U3 pa3InyHbIX MaTEepHUaIOB, BRIOOPA MOIIHOCTH CBapOYHOM
ropenku u Quiroca.

1 MarepuanbHoe obecrieueHue

1.1 WMHCTpyKIMSA K MPAKTUYECKOMY 3aHATHIO.
1.2 Ueprexu neranei.
1.3 CnpaBouyHas ¥ TEXHHUECKas JTUTEepaTypa.

1.3.1 Opranumzanuss ¥ TPOBEICHHE MOHTaXa W PEMOHTA
MPOMBINIUICHHOTO oOopymoBanust B 2 4w.U.l: y4eOHUMK nis CTy.I.
yupexaeHut cpen. mnpod. obpazoBanus /[A.I. Cxuptinaaze, A.H.
®eodanos, B.I'. Mutpodanos u ap.| — 2-e u3za., crep.-M.:U3garenbckuit
neHTp «Axaagemusi», 2017-272c.

1.3.2 Meroasl npopuIaKTUKM M PEMOHTA MPOMBIIUIEHHOIO
obopynoBaHus: : YYEOHMK [JIsi CTYyH. YUpeXKIeHUM cpea. mpod.
O6pazoBanus/[FO.H. Bopoukun, H.B. [lo3ansikos.- 4-¢ u3zm., crep.- M.:
N3narenbckuii ueHTp «Axanemusi», 2010-240c.

2 IlopsaoK BBINOJHEHUS PabOThI
2.1 BBINOJHUTE ONMUCAHUE BOCCTAHOBJICHUSA JIETAIM PYYHOM Ta30BOMU
CBAPKOM U HAIUIABKOM.
2.2 BbiOpaTh MOUTHOCTH CBAPOYHOM FOPEIKHU.
2.3 BeiOparth npucagouHbiii MaTepual (¢uroc).



PYYHBIE JAYI'OBASA U TI'A30BASI CBAPKU U HAIIVIABKU I1IPU
PEMOHTE U BOCCTAHOBJIEHUU JETAJIEA

Knaccudpukanuss BumoB cBapku. CBapka — TMOJy4YeHHE HEPa3bEMHBIX
COCIMHEHUII  MOCPEACTBOM  YCTAaHOBJIEHUS  MEXKATOMHBIX  CBSI3eH  MEXIY
COCIMHSEMBIMM 4YacTSIMM TPd HMX HarpeBaHuu ¢ (WIM) IUIACTUYECKOM
nedopmupoBaanm» (I'OCT 2601—84).

HamnaBka — HaHeceHHe MOCPEJCTBOM CBApKH IUIABICHUEM CJIOS METajula Ha
noepxHocTh uzaenus (I'OCT 2601—84).

K TepmuueckomMy Kiaccy OTHOCSTCS BHUIBl CBAapKd, OCYIIECTBISIEMbIE
IUIaBJICHUEM C MCIIOJIb30BAaHUEM TeIIOBOM »Hepruu. OCHOBHBIMH HMCTOYHHKAMHU

TEIUIOTHI TIPY CBAapKe TUIABJICHUEM SIBISIFOTCS: AJCKTPUYECKas Jyra, ra3oBoe Iiams,
AJIEKTPOMATHUTHOE TI0JIe, JIy4eBble HCTOYHUKU dHEPTruH. VICTOYHUKU TEMIOTHl ATOTO
KJIacca CBapKH XapaKTepU3yI0TCsS HaMMEHbIIEH MIIONIaIblo HarpeBa (MATHO HarpeBa) u
HanOOoJIbIIEH TOBEPXHOCTHON MIIOTHOCTHIO MMOTOKA YHEPTUU B IMISATHE Harpena (Tadiaumna

1).

Tabmwuma 1
XapakTepUCTUKHA UCTOYHUKOB TEIJIOTHI TEPMHUYECKOT0 KJlacca CBapKu

Oxonuanue tadmunsl 3.2




nyu4 (J1azep)

K TepMoMexaHnuecKkOMy KJIACCy OTHOCSITCSA TaKHE BUIbI CBAPKH, MPU KOTOPHIX
WCITOJIB3YETCsI TEIJIOBAs SHEPTHS U IABJICHHE: AJICKTPOKOH- TaKkTHAs, MU dy3nOHHAS U
npeccoBas.

K wmexanumyeckoMmy KiacCy OTHOCSATCS BUJIBI CBAapKH, OCYILECTBIISIEMBIE C
WCIIOJIb30BAaHUEM MEXaHUYECKOM DJHEpPruM U JaBlieHus (TpEHUEM, B3PBIBOM,
JIaBJICHHEM ).

HauGomnbinee npuMeHeHne B PEMOHTHOM IIPOM3BOJCTBE MOJIyYHIIa CBapka
IUIaBJICHUEM 3JIEKTPUYECKOM AYroil M ra30BbIM IJIAMEHEM, TI03TOMY OoJiee MoApoOHO
paccMOTPUM 3TU BUbI CBAPKHU.

IIpu Bcex BUIax CBApKH M HAIUIABKHU IUIABJICHUEM B METAJLJIE IIBA MPOUCXOISAT
SBJICHUS, OTPULIATEIILHO BIUSIOIINE HA €T0 CBOMCTBA: U3MEHSAETCSI XUMUUECKUI COCTaB
MeTaljia, MPOUCXOMASIT M3MEHEHMs] €ro CTPYKTYphl, a Takxke aedopmanus aeranu
BCJIEJICTBUE 00pa30BaHUs BHYTPEHHUX HAIPSIKEHUU.

N3MeHeHne XMMUYECKOr0 COCTaBa METajljla IIBa MPOUCXOJUT B pPe3ysibTaTe
OKHCJICHUSI WJIU CTOpaHus OTIEJbHBIX KOMIIOHEHTOB MaTepuajia IIBa, HCHapEHUs
HEKOTOPBIX KOMIIOHEHTOB U MOTJIONIEHHUS Fa30B CBAPOYHOM BaHHOM.

OkucieHue MeTajula MpU CBapKe MPOUCXOJIUT BO BCEX CIlIydasix Harpena,
[JIAaBHBIM 00pa3oM 3a CUeT KHCJIOpojaa, uMeroIierocs B atmocdepe cBapku. [Ipu stom
B MEPBYIO OYEpE/b CrOpaloT T€ KOMIIOHEHTHI CIJIaBa, KOTOPhIE UMEIOT HauOOJbIIIee
XUMHYECKOE CPOJICTBO C KHUCIOpOAOM. B cransx, Hampumep, B NEPBYI OuYEpe.lb
OKHUCJISIIOTCSA YTIEpOJ, KPEeMHHI, MapraHell, XpoM M HEKOTOPBIE AJIEMEHTHI, Oosee
aKTUBHBIC 1O OTHOIICHUIO K KHUCIOPOMY, YEM XKeje30. ITO MPUBOJUT K 0OEITHEHUIO
Marepualia 1IBa JErupyrIMMU COCTABIAIONMMA U CHUKEHUIO €r0 MEXaHUYECKUX U
KOPPO3UOHHBIX CBOMCTB. C yBEIIMUEHHEM COJIEPKAHUS OKCHUJIOB MPEAENbl IPOUYHOCTH
U TEKy4eCTH, yJapHas BS3KOCTb, IUJIACTUYHOCTh, YCTAJIOCTHAasi MPOYHOCTh U
KOPpPO3UWOHHAsi CTOMKOCTh CHIJKAIOTCSA, Y IIBA TMOSBIISIIOTCS XJIAJHOJIOMKOCTh U
KPAaCHOJIOMKOCTb. EcClIM MpuU CropaHuu JETHPYIOIIMX 3JIEMEHTOB 00pa3yroTcs
razoo0pasznbie okcuanl (Hanmpumep, CO), TO MIOB MOTydaeTcst MopucThiM. Temneparypa
MJIAMEHU Ta30BOM ropesiku 10XoauT A0 3150°C, a anekTpruiecKkol 1yruu3MeHseTcsl OT
5000 go 15 000°C. TemnepaTypa CBApOYHOM BaHHBI KOJIEOJIETCS B IIUPOKUX MpeIeax:
OT TeMIlepaTyphl IUIABJICHUS CBapUBAEMbIX METAJJIOB 10 WX KurneHus. s cramum
Temneparypa BaHHbI yacTo npesbiaet 2000°C. Takastemneparypa XoTs U ACHCTBYET
KpPaTKOBPEMEHHO, MOKET IPUBECTHU K UCIIAPEHUI0 KOMIIOHEHTOB, KUIISIIIUX TP Oosiee
HU3KOHM TEMIIEpaType, 4eEM OCHOBA CIUIABA, BCIEACTBUE YErO CBAPOYHAS] BAHHA MOXKET
00€THATHCS JIETUPYIONMMHU dJIeMEHTaMu. B cTansx TakuMu KOMIOHEHTAMH SIBJISIOTCS
Maprasel, XpOM U B HEKOTOPOI CTEIEeHU
— KpPEMHHUM.

[TornoieHue raza MaTepranoM IIBa TAKKE UMEET CYIIECTBEHHOE 3HAUYCHHE MPU
CBapKe IUIaBJeHUEeM. B 0B monajaroT riaBHbIM 00pa3oM KUCIOPO/I, a30T U BOJIOPO/I.
Hanuuue xuciopona B MeTaiiie B BUJE TBEPAOTO pacTBOpA WU



MEXaHUYECKUX BKIIFOUEHUH, a TAK)KE B BUIE XUMHUUYECKUX COCTMHEHUN PE3KO CHUKAET
MEXaHUYECKUE CBOMCTBA IIBA — MPOYHOCTD, IJIACTUYHOCTh U YIAPHYIOBSI3KOCTb.

C yBenuuyeHueM cojepKaHUA a30Ta B CTald €€ MPOYHOCTh U TBEPAOCTH
BO3paCTalOT, a TUIACTUYECKHE CBOMCTBA (yUIMHEHHE, yJapHasi BSI3KOCTh), HA00OPOT,
CHUKAIOTCA.

Juddysus Bogopoaa co3gaeT HAMPSKEHHOE COCTOSHHE METalsla U BbI3bIBAET
MOSIBJICHUE B HEM MUKPOCKOITUYECKUX TPEIIUH.

HNcTouyHMKOM Ta30B IPU CBapKe MOTYT CIYXHUTh armocdepa, OKpyXk arolas
CBApOYHYIO BaHHY, a TAK)KE PA3JIMUHbIC XUMUYECKHUE PEAKIIUU, KOTOPbIE UMEIOT MECTO
IIpU CBapKe.

Crpykrypa MeTaula IIBa TNPU  CBapKe  HUBKOYTJEPOAMUCTBIX U
HU3KOJETUPOBAHHBIX CTajell MOXKET COCTOSITh M3 (eppuTa, mepiuTa, MapTCHCUTA,
OeilHMTa M oOcTaTOyHOro aycteHuTa. IlocienoBaTenbHOCTh CTPYKTYp JIS CTaJei,
conepxkamux 0,35% yriepona, MOXHO TPEICTABUTh KaK IOCIEI0BATEIbHOCTD
cleylomux y4acTkoB (pucyHok 3.13): nuToro (pacruiaBieHHOro) MeTasuia,
omtasnenus (1), meperpera (2), HopMmanuzaiuu (3), HermoaHO#M (da3oBoi
nepekpuctaizanuu (4), pekpucraiuzanuu (5) U CHHEIIOMKOCTH (6).

VYyacTok paciiaBieHHOTO METaJlJla UMEET XapaKTepHOE JEHIPUTHOE CTPOEHUE,
IPUYEM B BEPXHEH CpPENHEHM YACTU CBAPOYHOM BaHHBI €ro CTPYKTypa 3aMETHO
OKpYTJIsIeTCSI BCIIE/ICTBUE MeperpeBa. MexaHn4eckre CBOMCTBA TUTOI0 MeTajlia HU3KU
n3-3a Tpy003epHUCTON CTPYKTYphl. Hanuume ra3oBbIX MOp U MIJIAKOBBIX BKIIOUECHUH
(BcieACTBUE HApYIICHUN peKUMa CBapKH) JOMOTHUTEIBLHO CHUKAET MEXaHUYECKHE
CBOMCTBA IIIBA.

Ha yuactke pacmiaBieHusi MPOUCXOAUT YACTUYHOE pacCIUIaBJICHUE MeTajlia
netanu. MexaHu4eckre CBOMCTBA ATOM 30HBI HU3KHE, JIJIsl HEE XapaKTePHbI HAJTUYUE
BHYTPEHHMX HaIpPsHKEHUM. DTO y4acTOK MEPEXOHBIN OT pacIuIaBIEHHOI0 MeTallia K
ocHOBHOMY. Ha »TOM yuacTke mpoucxoauT oOpa3oBaHHME COCTUHEHUS U MPOXOIUT
rpaHulla CIUIABIIEHUS, OH TPEJICTaBIsAET cOO00M o4yeHb y3kyto oomnacts (0,1—0,4 mm)
OCHOBHOT'O METajlJla, HAarpeToro J0 YAaCTHMYHOIO pacIlIaBlICHUs 3€peH. 3/1ech
HAOJIOMAeTCsl 3HAYUTENBHBI POCT 3€pEH, CKOIUIGHHE NPHUMECEH, MO3TOMY 3STOT
y4acTOK OOBIYHO SBIIAETCS Hambojee cinabblIM MECTOM CBAapHOTO COCAMHEHHS C

MNOHM>)KEHHOW TPOYHOCTBIO M IUIACTUYHOCTBIO. TemmepaTypa ydacTKa COCTAaBIISIET
1530— 1470°C.
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Pucynok 1. TepaneCKm”l HHUKJ CBAPHOI'0 COeTUHEHUNA HU3KOYIJIEPOAMCTOMN
CTAJIH NPU OAHONPOXOJHOH CBapKe

VY4acTok neperpeBa 0XBaTbIBa€eT M0JIOCY METalla ¢ TEPMUYECKUM BIUSHUEM OT
temrneparypsl miasineHus q0 remnepatypsl 1000—1100°C. IIpu 3Tux Temmneparypax
MPOUCXOJUT WHTCHCHBHAsI COOMpaTenbHas pEKpUCTAUIM3AIUs ayCTEHUTAa, YTO
MPUBOJNT K BO3HUKHOBEHHIO TPYOO3EpHHUCTON (EPPUTHO-TIEPIUTHON CTPYKTYPHI.
MexaHudecKre CBOMCTBAa JTOM 30HBI TAKXKE HEIOCTATOYHO BBICOKH, OCOOEHHO
BSI3KOCTHBIEC XapPaKTEPUCTUKU. YHYAaCTOK HOPMAJIM3alUU B HATPETOM COCTOSIHUM UMEET
ayCTEHUTHYIO CTPYKTypy. [lpm oOXJIaXJIeHHMH OH CTaHOBUTCS MEIKOW (QeppUTHO-
IIEPJIUTHON cMechblo. Takas CTpyKTypa, XapakTepHas Uil HOPMaJIUW30BaHHOW CTajM,
MMEET XOPOIINE MEXaHUYECKUE CBOMCTBA.

VYyacTok HenoysHOM (a3oBol NEpeKpUCTAIU3AIMKA JIEKUT B HHTEpBale
dbepputHO-aycTeHUTHOTO TpeBpamienus. [Ipu 3TUX TemiepaTypax ayCTEHUTHOE
IpeBpallleHUe YCIeBaeT MPOUTH HE BeCh (DEPPUT, a UMb HEKOTOPYIO €ro 4acTh (Tem
MEHbIIIasi, YeM HIKe Temriepatypa). [lepaut ske mepexoAauT B ayCTEHUT MOJHOCTHIO
yXKe Ipu TemIieparype Hubke Tpanuuibl uHtepBania (727°C). Ilocnme oxnaxiaeHUs
CTPYKTypa CTalId UMEET PE3KYI0 HEOJJHOPOAHOCTH I10 pa3MepaM 3epeH. B To BpeMs Kak
oOpaTHBIN pacraj; ayCTeHUTa JaeT MEJIKO3EPHUCTYIO CTPYKTYpY, 3epHa depputa, He
MOJIBEPTraBIIMECS IPEBPALIECHUIO0 B XOJI€ HAarpeBa, BBIPACTAIOT 34 CYET



coOupaTeabHON PEKPUCTAJUIM3AIMK /10 3HAYUTENbHBIX pa3MepoB. HeomaHopoaHocTh
CTPYKTYpPbl IPUBOAUT K YXYIAUIEHUIO MEXAHUYECKHX CBOMCTB METAJUIa, B IEPBYIO
odepellb BI3KOCTHO-TUIACTHYECKUX.

Y4acTok peKpUCTaNIN3alud OXBATHIBAET TEMIIEPATYPHBIN UHTEpBal OT 450—
500 mo 727°C. B 3TOM cilydyae IpOUCXOAUT CHH>KEHUE MPOUYHOCTHBIX U IMOBBIIICHUE
BSI3KOCTHO-IUIACTUYECKUX XAPAKTEPUCTUK METAIIIA.

IIpy MeXaHMYECKMX MCIHBITAHUAX CBAPHBIX COCAMHEHUN pa3pylLICHUE
0e31epeKTHOr0 CBApHOIro IIBa MPOUCXOIUT, KaK MPABUJIO, MO YYacTKy HEIMOJIHOM
MIEPEKPUCTALIN3ALNNA, ITOCKOJIBKY ITOHWKEHHE MEXAHUYECKUX CBOWCTB JINTOU
CTPYKTYPBbl KOMIICHCUPYETCSL €€ YCUIIMEM 3a CUYET BAJIMKA HAIUIABJICHHOIO METajula.
[Ipy Hanuuuu pePeKTOB IMBa pa3pylIeHHE MPOUCXOIUT JUOO MO YYacTKy
pacIuIaBiIeHUs], TUOO MO Ta30BbIM U NUIAKOBBIM BKIIOUEHUSIM.

Hedbopmanuss getand MpU CBapKe MPOUCXOAUT BCIEACTBUE OOpa3oBaHUs
BHYTPEHHUX HamnpspkeHWM. lIpuunHamy HanpspKEHUR SBISIIOTCS MECTHBIM HAarpes
neTanu, pa3oBble MPEBPAIICHUS, TPOUCXOISIINE B METAILJIE IPU HATPEBAHUU, U YCaJIKa
HAaIUIABJICHHOI0 MeTasuia. B pe3ynbraTre HarpeBa NpoOMCXOAUT 3HAUUTEIBHOE MECTHOE
pacHiMpeHre MeTajljla, B TO BpeMs Kak OObeM XOJIOJHOW JeTalud OCTaeTcs
HEU3MEHHBIM. JTO MPUBOIUT K OOpa30BaHUIO BHYTPEHHUX HampspkeHuil. dazoBbie
IIPEBpALIEHHUs], TPOUCXOIAIINE B CBAPHOM IIIBE BCIECACTBUE BBICOKOW TEMIIEPATypBHI,
TaK)K€ MOTYT COIIPOBOXKJIaThCSl M3MEHEHHEM o0beMa MeTaia. Tak, B CTalsX mepexos
a-pacTBOpa B y-pacTBOp BbI3bIBAET yBeIHueHue o0beMa npuMepHo Ha 1%. [Tockonbky
3TO MU3MEHEHHE NPOUCXOJUT HAa HEOOJBUIOM Yy4YacTKE JETalld, OHO TaKXe BEIET K
00pa30BaHMIO BHYTPEHHUX HANPSKEHUU. YcaJka MeTalljla MPOUCXOIUT BCIEICTBHUE
YMEHBUIEHUSI 00bEMA KUIKOTO MPUCATOYHOIO METAJJIA MPHU 3aTBEpAEeBaHUU. Tak Kak
CBApKa CONPOBOXKAAETCs IUIABJICHUEM KPOMOK OCHOBHOIO MeETajljla, TO IPU €ro
3aTBEPACBAHUM IPOUCXOJNT YCAaJKa, TaKXKe CIy)Kallas NPUYMHOM BHYTPEHHHX
HaIPsKECHUH.

it 60ppOBI C OTPHULIATENILHBIMU SIBJICHUSMHU INPU CBapKe, B YaCTHOCTU IS
3aIIMTBI  OT BPEIHOIO BIHSAHUSA KHCIOPOJA, a30Ta M BOJOPOAA, IPUMEHSIOT
CTHEIMATIbHBIC TOKPBITUS 3JIEKTPOJIOB, (IIIOCHI, MOPOIIKOBBIE MPOBOJIOKH, 3AIIUTHBIC
ra3pl. OHM CO3/1aI0T IIJTAKOBYIO M Fa30BYIO 3aIUTY CBAPOYHON BAHHBI.

Jlns ymeHblIeHus nedopManny aeTaneil Mpu cBapke M HarlslaBKe MPUMEHSIOT
TaK Ha3bIBAEMOE ypaBHOBEIIMBaHUE 0Opa3yloIIUXCsl HanpskeHud. s 3Toro mecra
COEJIMHEHHUS JIEMEHTOB JIeTalu pa30MBaIOT Ha YYaCTKH, CBapKa KOTOPBIX BEIETCS B
NOCJIEIOBATENBHOCTH, OOecrneunBaronieii o0pa30BaHHUE HAINPSIKEHUM, PaBHBIX I10
3HAYEHUIO M TMPOTUBOMOJOXKHBIX IO HAMpaBIEHUIO, TaK HAa3bIBAEMbIM CIOCOOOM
oOpaTHocTyrneH4yaToil cBapku. KopobiieHne u3zienvs B JaHHOM Ciy4ae MOJydaeTcs
3HAYUTEIBHO MEHBIIE, TaK Kak JaepopManuyd KOPOTKHUX IIBOB HE B COCTOSHUH
BBI3bIBATh 3HAUUTENBHYIO Ae(POPMAIIIO BCErO U3/

[Ipu 3TOM cnocoGe Bech CBAPOYHBIM IIOB JENISAT HA PAaBHBIE YAaCTHU, KOTOPbIE
CBAPHBAIOT B MOCIIEIOBATEIBHOCTH, TOKA3aHHOM HA pUCYHKE 3.14.
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Pucynok 2. Pa30uBKa cBAapOYHOIO IIBA HA YYACTKH IIPU CBapKe

Jlis mpenotBpaiieHuss KOpoOJieHUsT JeTaliu TMPH HaIUTaBKe, HalpuUMep, Bala
METaJUl HAIUIaBJISIIOT B BHJAE TNPOAOJBHBIX BajdukoB JiauHo 40—50 MM B
MOCJIeI0BATEIbHOCTH, IOKa3aHHOM Ha pUcyHKe 3.15.
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Pucynok 3. HaHeceHHe HATJIABOYHBIX BAJIUKOB MPH BOCCTAHOBJICHHUN BaJjia
PYYHOH
HaIUTaBKOM

Ilocne HaruIaBKy NEpBOro BAJIMKA IETANIb TIOBOPAaYMBarOT HA 180° 1 HaIrIaBIsA0T
BTOPOIl BAJIUK U T.[I., IPH 3TOM BaJl 1epopMHUpyeTCs CHavyaa B OJHY CTOPOHY, 3aTEM B
oOpaTHYIO M, TaKUM 00pa3oM, ocTaercs MpsMoiduHEeHHbIM. CHuxaet qehopMaiuio
IIpEABAPUTEIIbHBIN HATPEB JETAIH IIEpE]] CBAPKOM U HAILJIaBKOM JoTemIiepaTypsl 150—
750°C, GoJiee BBICOKUN HArpeB JaeT 00abui 3P HEKT.

CHsTHE CBAapOYHBIX HANPSKEHUNA MOXKET OBITh JOCTUTHYTO MPOKOBKOM IIBA U
OKOJIOIIIOBHOM 30HBI B IIpoliecce OcThIBaHuUs Ipu Ttemneparypax 450°C u Bplle nuin
150°C u Hmxe. B untepBane temneparyp 200—400°C meTamn uMeeT MOHUKEHHYIO
IUIACTUYHOCTD, ITO3TOMY IIPH IIPOKOBKE B 3TOM TEMIIEPATYpHOM AUana3oHe



BO3MOXHO 0Opa3oBaHue TpemuH. [IpOKOBKY MOKHO OCYHIECTBISTh BPYYHYIO
MOJIOTKOM C 3aKpYyrJIeHHbIM OOWKOM WM, NPUMEHSAS HEOONbIINE YCUIIUA,
MMHEBMATUYECKUM  MOJOTOM. [IpoKOBKa CBapHOro COEJAMHEHUS  IOBBIIIAET
BBIHOCJIMBOCTh KOHCTPYKIIUU.

[TomHOE CHATHME CBapOYHBIX HANPSKEHUM OCYIIECTBISAECTCA TEPMUUYECKOU
00pabOTKOW — BBICOKUM OTITYCKOM B pEeKHUME 2—3 MHUH Ha | MM TOJIIMHBI MeTaJIa
nipu Temreparype 630—650°C u MeAJIeHHBIM OXJIakKICHUU.

CBapouHble MaTEepHUaibl U 3JIEKTPOIbl. [[71s1 o0ecrneueHus: BBICOKUX TEXHUUECKUX
TpeOOBaHUI, CHIXKEHUSI BPEIHOTO BO3/ICUCTBUS OTPULIATEIIbHBIX SBJICHUHN MIPU CBapKe
M HAIUIaBKE MX  BBINOJHSIOT  CHEHUAIBHBIMU  TOKPBITBIMH  DJIEKTPOJIAMHU,
MPEACTABISIONIMMU COO0M METaUIMYECKUM CTEP)KEHb C HAHECEHHBIM Ha HETO CJI0EM
oOMa3ku (MOKPBITUSI) WM TOPOIIKOBOM TMPOBOJIOKOM, MPEACTaBISAIONICH co00it
000JIOYKY M3 TOHKOM CTaJIbHOM JIEHTHI, 3aMI0JTHEHHOM MOPOIIKOM U3 CMECH Pa3IMYHbIX

MaTepHUasoB.
YcnoBHOe 0003HaUCHHE MApKHU TIPOBOJIOKH JJISI U3TOTOBJICHUS METANIMYECKOTO
CTepKHA BKJIOo4YaeT B cebs: CB — cBapodHas W CJCAyIOIMKE 3a HUM HHQPHI,

MOKAa3bIBAIOMINE COJCPKAHUE YIJIEpOJa B COTHIX JOJSX TMPOIIEHTa; OYKBEHHOE
o0o3HaueHue Jerupyronumx emMeHToB. [Ipu conepxanum nocnegHux menee 1 % —
upy, yKa3pIBAIONIYI0 Ha HAJTWYKE dJIEMEHTA B IEJBIX eIuHUIax mporeHTa. [udpa
nepeq CB o0Oo3HawaeT JAuamMeTrp MPOBOJIOKM, OykBa A B KOHIE MapkKu
HU3KOYTJICPOAUCTHIX U JISTUPOBAHHBIX MPOBOJIOK YKA3BIBAET HA MOBHIIICHHYIOYHCTOTY
MeTalla 1o cojepkaHuto ceppl U docdhopa. Takx, 2,5CBOSX3I2CMODA
pacmupoBBIBAIOT CIAEAYIONIMM 00pa3oM: TUAMETpP MPOBOJOKH 2,5 MM, CBapoyHas
npoBoJioka coaepxkut 0,08% yranepona, 3% xpoma, 2% mapranua, 1% kpemnus, 1%
MonubaeHa, 1% BaHaus, MOBBIIIIEHHO YUCTAas MO COJIEpIKaHUIO cephl U Pocdopa.



IIpakTHyeckoe 3anaTHE Ne6

Tema: «cBapka B cpejie YIJIEKUCJI0r0 raza

[lenb: mNpUBUTHE MPAKTUUYECKHX HABBIKOB MPHMEHEHHUS CBapKd B Cpelie
YIJIEKUCIIOTO Ta3a, BHIOOpa 000pyI0BaHMS U OCHACTKH.

1 MarepuanbHoe obecrieueHue

2.1 MHCcTpyKUMs K NPAKTUYECKOMY 3aHSTHIO.

2.2 Yeprexu neranen.

2.3 CnpaBouHas ¥ TEXHUYECKAs TUTEpaTypa.

1.3.1 Opranusanus 1 npoBEACHUE MOHTAKAa U PEMOHTA IPOMBIIIJIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A CTy. yupexaeHuil cpea. npod. odpaszoBaHus
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uza., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Meroapl npo(pHUIaKTUKA U PEMOHTA MPOMBIILIIEHHOTO 000pYIOBaHUS: :
y4eOHUK I CTYy[. yupexaenuit cpen. npod. Obpazosanus/[FO.H. Boponkun, H.B.
[To3nHskoB.- 4-e u3x., crep.- M.: M3natensckuil neHTp «Axagemusi», 2010-240c.

3 [Topsiiok BBITOJIHEHHS paOOThI

2.1 DBpINONMHUTE ONMCAHWE BOCCTAHOBJICHUS JI€Tald CBApKOM B Cpele
YIJIEKUCIIOTO rasa.

2.2 BBINOTHUTH CXEMY BOCCTAHOBJICHMS JIE€TaIM CBAPKOM B CpeJi€ YIIIEKUCIOTO
rasa.

2.3 BeiOpath 000py10BaHUE U OCHACTKY JIJISl CBAPKH B CPEJIe YIJIEKUCIIOTO rasa.

Caapka B cpejie YIJIEKHCJIOT0 ra3a

Capka B yrnekuciiom raze (capka B C0:) saBisiercss oJHUM M3 HaumbOoJjee
pacnpoCTpaHEHHBIX CIOCO00B cBapku. OHA SKOHOMHUYHA, 0OCCIICYMBACT JOCTATOYHO
BBICOKOE KaueCTBO IIBOB, 0COOCHHO IIPH CBAPKE HU3KOYTJICPOIUCTHIX CTajCH, TpeOyeT
0oJiee HU3KOM KBaIM(PUKAIIMK CBapIMKa, YeM pyYHas, IO3BOJISCT BHINIOJHSTH IIIBBI B
pPa3sTUYHBIX  TMPOCTPAHCTBEHHBIX  TOJNOXKEHHsX. B kadectBe 00OpyaOBaHUS
MCIIOJIB3YIOTCSI OOBIYHO MOTyaBTOMATHI, HO CBapKa MOXET OBITh U aBTOMATUYECKO. B
MEXIyHAPOJIHOU TPaKTHKE CIoco0 cokpameHHo HaszbiBaeTcs MAG (Metal Active
Gas).



Cxema nporiecca npuBesieHa Ha puc. 3.30. 3amuTHbIN ra3 /, BBIXOJA M3 COILIa
4, BBITECHSAET BO3JyX M3 30HBI ropeHus. CBapoyHass MPOBOJIOKA 2 TMOJAECTCS BHU3
ponukamu 3, KOTOpPBIE BpAIIAlOTCS JBUTA

Pucynok 1. Cxema mpoiecca CBapku B 3alllUTHBIX Ta3ax IJIABSIIAMCS
AJIIEKTPOJIOM

Ly |

) b, = y
<A ?-
I -.
TEJIOM MoJamIero mexanusma. [logBox CBapoOYHOro TOKAa K IPOBOJIOKE
OCYUIECTBIISIETCS YEPE3 CKONB3SAIIMNN KOHTAKT 3.
VYuuteiBas, uro C02 — aKTHUBHBIN a3 U MOXKET BCTyNaTh BO B3aUMOJICHCTBUE C
pacCIUIaBJICHHBIM METAJUIOM, CBapKa UMEET Psii 0COOCHHOCTEH.

B 30HE nyru yriaekucnsii ra3 IucCOUUUpYeT:
2004 200+ 05,

O6pa3oBaBHIMICA KUCIOPOJ B3aUMOJEHCTBYET C PACILIABIICHHBIM METAJIIOM
CBApOYHOI BaHHBI ¢ 00pa30BaHUEM OKCHJIA JKele3a:

2Fe + O, = 2FeO.

OxucieHre CBapOYHOM BaHHBI YXYJAIIAET MEXaHUYECKHE CBOMCTBA IIBA U B
IIEPBYIO O4YEPEAb €ro IUIACTUYHOCTh. /[l mpemoTBpalieHuss 3TOro mpolecca B
CBAPOYHYIO BAHHY BBOJAT JIEMEHTBI-PACKUCIUTEH, XOPOLIO B3aUMOACHCTBYIOIIUE C
kuciopogoM. OOBIYHO 3TO MapraHel U KpeMHHil. PackuciuTenn BBIBOAST B ILIAK
M30BITOK KHCIIOPOJA U Ha YYacTKax CBAPOUYHOM BAHHbBI, UMEIOIIMX MOHUKEHHYIO




TEMIICpaTypy, BOCCTAaHABJIMBAIOT JKEJIC30 u3

2FeO + Si = 2Fe + Si0O,,
FeO + Mn = Fe + MnQO,
2Mn + O, = 2MnO,

| Si + 0, = Si0,.
OKCHIOB:

BBenenue packucnuTeneid B CBapOUHYIO0 BaHHY OOBIYHO OCYILIECTBIISIETCS Yepes
npoBoJioKy. Iloatomy mnpu cBapke B CO2 ucnosib3yercs CBapoO4YHas IPOBOJIOKA,
JerupoBaHHas MapraieM u kpeMHueMm. [Ipu cBapke HU3KOYIIIEpOIUCTBIX CTalIE AT0
o0braHO npoBosioka mapku CBO8I 2C, comepxkarias 0,08 % C,2 % Mnu 1 % 81 (TOCT
2246-70), nwnu npoosiokn C38I1, 04811, cocraB kotopsix npuseneH B 180 14341-
2010.

Opnako, HECMOTpSs Ha  BBEJACHUE  PACKUCIUTENEH, XapaKTEPUCTHUKU
IUTACTUYHOCTH 1BA MOJIYYAIOTCS HMXKE, YeM MpPH CBapKe Moj (IrocoM WIH PYy4YHOU
CBapKe OJJIEKTPOJaMU C OCHOBHbIM TOKpbiTHEeM. [losaTomy cBapky B CO02 He
PEKOMEHYIOT HCIONb30BaTh Il OTBETCTBEHHBIX KOHCTPYKIIHMM, paboTaromux mnpu
HU3KUX TEMIEepaTypax B yCIOBUSIX MEPEMEHHBIX U yJIapHBIX HATPY30K.

HNmeer cBOM OCOOEHHOCTH M TEPEHOC DJIEKTPOJHOTO METalsla MPU CBapKe B
CO0,, 9TO CBsI3aHO CO CHEeNU(PUUECKUMHU CBOWCTBAMH YTJIEKHCIOTO ra3a - BBICOKOM
TEIJIONPOBOJHOCTHIO B 00JIACTH TEMIIEpaTyp CBAPOUYHOM TyTH U OOJIBIIMMU 3aTpaTaMu
TEIUIOTHI HA TUCCOLMALINI0 MHOTOATOMHOTO ra3a C0z. DTo NpuBOJUT K UHTEHCUBHOMY
oTOOpy TeIa ¢ TMOBEPXHOCTM JAYTM M €€ CKaTho. BcenenctBue cxarus
PaBHOJICUCTBYIOIIAS CUJIa, TPUJIOKEHHAS K KaIljIe SJIEKTPOHOTO METallIa, HallpaBJieHa
BBEPX M NPEMATCTBYET €€ MEPEHOCY B CBAapOuHylO BaHHY. Ilpu 3TOM co3naroTcs
YCIJIOBHSI JUIsl POCTA KaIlJId U €€ ACUMMETPUYHOTO PACIIOIOAKEHUS M0 OTHOLIEHUIO K OCH
AIEKTPOAA, YTO YaCTO MPUBOJUT K BEIHOCY KaIlIM U3 30HBI JyTH.

[lepeHOC 7EKTPOAHOIO MeETajla MOXKET OCYLIECTBISATHCA KOPOTKUMU
3aMblKaHUsIMU. [lpu yBennYeHHHM CUJIBI TOKAa OH NEPEXOAUT B KPYIHOKAIEIbHBIN.
PaccmoTpum mpouecc noapobHee. [lepeHoc oHOM Kariu pacilaBI€eHHOTO MeTajia
MOXHO pa3Ie/INTh Ha IMIEeCTh cTaaui (pucyHok 3.31).

IlepBas craausi — Havallo TUIABJICHUS MPOBOJIOKK M 00pa3oBanue karuiu. [lo
Mepe pocTa KalulM mepejgada TeIula OT OyTH K MpoBoJioke yxyamaercs. CKopocTb
IJIaBJIEHUS TPOBOJIOKH (L) IPU 3TOM yMeHbIIaeTcsl. CKOPOCTB ke MoAaqu MPOBOJIOKH
(nn) ocTaercss mpexHeid. Ha KOpOTKHIA MPOMEXKYTOK BPEMEHH Oy n CTAHOBUTCS
OoJbIIE 111 U Karulsl npuonmkaercd K uzaenuto. Cuiia ToKa MpU 3TOM JIOCTATOYHO
ctabwibHa (pucyHok 3.31, a).

Bropas cragus — kacaHue Kaiuid CBapO4YHOW BaHHBL. HaumHaercs pexum
KOPOTKOTO 3aMbIKaHus, TOK pacTeT. Karuist B Mecte ee kacaHus



Pucynok 2. Cragum mepeHoca OAHOW Karlld AJIEKTPOJHOTO MeTauia (8) u
U3MEHEHHE CUJIbI TOKa TpPHU HEYNpaBISIEMOM MEpPEHOCE (a) W TpHU YIpaBiIsieMOM
nepenoce no cucreme STT (6)

CBApOYHON BaHHBI BCIICJICTBHUE OOJBIINON IJIOTHOCTA TOKA TEPETpeBaeTcs, B
PEe3yIbTATE Yero MPOUCXOAUT BEIOPOC OPBI3T.

Tpetbst cTagmst — peXUM KOPOTKOTO 3aMBIKaHUS, yra TaCHET, CBAPOYHBIN TOK
MaKCHMaJIbHBIN, Karulsl MAaKCHMaJIBHO HarpeTa, YMEHBIIIAFOTCS CHITBI TTIOBEPXHOCTHOTO
HATSDKEHUS,  YIACP)KHMBAIONIME €€  Ha  KOHIIC  IPOBOJIOKH,  BO3PACTAIOT
IEKTPOTUHAMUYECKHUE CHJIBI.

Bcenencreue 3Toro mporecca Ha 4E€TBEPTOM CTAAUMM MEXIY IPOBOJIOKOU U
Karied oOpa3yeTcsi mepeMbluKa, MIIOTHOCTh TOKa B KOTOPOM BO3pacTaeT M KOTOpas
paspbIBaeTcsi ¢ BBHIOpOCOM OpbI3r (msTas cranus). JJiMHa Ayru BOCCTaHABIMBAETCH,
BOCCTAaHABJIMBAETCA CHUJIa TOKa, KaIllsi MEPeXOAUT B CBAPOUHYIO BaHHY (Iecrtas
cTaausl). 3aTeM IUKII IEPEHOCa KAl OBTOPSIETCS.

Bpems mnepenoca oaHoi karmiu coctaBisger 0,01...0,002 ¢, T.e. 3a 1 ¢
nepeHocutca 100...500 kanenb (B 3aBUCHUMOCTH OT pexuma cBapku). I[losTomy
CBapIIMK HE 3aMEYaeT MOMEHTOB KOPOTKOTO 3aMbIKaHUS W BOCTIPUHHMACT OYTY Kak
TOPSITYIO TIOCTOSTHHO.



Pucynok 3. IIpouecc 3a:kuranusi Iyrd ¥ MepeHoca KA 3JeKTPOIHOI0

MeTaJa

[Tpu yBenu4yeHUM CHJIbI CBAPOYHOI'O TOKA KaIlIsi MOKET OTPHIBATHCS paHbIIIE,
4yeM KOCHETCsI BaHHBL. B 3TOM cilydae nepeHoCc KOPOTKUMH 3aMbIKaHUSMU TEPEXOIUT
B KpYIIHOKAIEJIbHBIN, TP KOTOPOM OpBI3TU JOMOIHUTEIBHO 00pa3yoTCs P NaJeHUN
Kalll B CBAPOUYHYIO BaHHY, a TAaKKe€ MPU BO3MOXKHOM BBIIYBaHHH Kallsld U3 30HBI
CBapKHU.

Paznuunbie cTaauu mpoliecca MepeHoca Karjyd MPUBEICHbl Ha pucyHke 3.32.
Buu3y nokaszana ocuuiiorpaMMa M3MEHEHUsl CUJIbI TOKA 3a BpeMs MepeHoca OJIHON
karut. [Iuku Toka COOTBETCTBYIOT KOPOTKHM 3aMBIKAHUSM.

OnucaHHBIl TpoOLIECC TO3BOJSET TMOHATh MEXaHM3M  pa30pbI3TUBAHUS
3NEKTPOJHOTO METaIa.

OCHOBHBIMH NPUYMHAMHU OPBI3T ABJSIOTCS: IEPETPEB HUKHEN YaCcTH KaIlIu pU
ee KacaHWU CBapOYHOW BAaHHBI; PAa3pbIB MEPEMBIUKM MEXIY Karuled W MpOBOJIOKOM,
BbIJIyBaHHE KAl U3 30HbI CBapKH; pacIyIECKMBaHUE CBApOYHOU BaHHBI. HexoTopskie
U3 ONMCAaHHBIX SBJICHUI MpeIcTaBiIeHbl Ha pucyHke 3.33.

Bo3moxxHO o0Opa3zoBaHue OpbBI3T M MpPU HAPYLICHUSX TEXHOJIOIMYECKOIO
npouecca cBapku. Harpumep, npu HaIu4uy Ha MIPOBOJIOKE PKABUMUHBI, YTO MPUBOIUT
K YacThIM B3pbIBaM KPYMHBIX Kalelb, MPU HEMPAaBHJIBHOM COOTHOLICHHH MEXIY
napaMeTpamMu pexuma CBapKH, KOTJa MPOBOJIOKA BHIOPACHIBAETCS U3 30HBI CBapKH
HEPACIIJIaBUBLIMMHUCS YacTSIMHU. AHAJIOTUYHBIE BHIOPOCHI BO3MOKHBI 1 BHaYaJle CBAPKH
[PH TUIOXUX JUHAMAYECKUX XapaKTePUCTUKAX UCTOUYHUKA TUTAHUS TyTH.

Ha puc. 3.34 npuBeneHa 3aBUCHMOCTH MOTEPh HAa pa3OpbI3rUBAHUE OT CHIIBI
CBapOYHOI'0 TOKA JIJIsl pA3IUYHBIX JHAMETPOB CBAPOUHOI MPO-



i

Pucynok 4. IlocnenoBaTenbHOCTh NEPEHOCA KaIUIM AJEKTPOJHOIO MeTajuia:
a — C pacIUIeCKMBAaHUEM CBAPOYHOU BaHHBI; 6 — C BBIIyBaHUEM KAl U3 30HBI

CBapKH
BOJIOKH. J[J1s1 Ka)KJ0ro quamMeTpa MPOBOJIOKH CYIIECTBYET 00JIACTh TOKOB, MPH
KOTOPBIX  Pa30OpBI3THBAaHME MAKCUMAJIbHO — 3Ta 00JacTb COOTBETCTBYET

KPYTHOKAIIEIbHOMY MEPEHOCY. YBEINYUBACTCS pa3OpbI3TMBaHUE U MPU yBEIUYECHUU
JaMeTpa IPOBOJIOKH.

[ToBrimenHoe paszOpsi3ruBanue, koropoe nocturaer 10..15 % ot maccel
IIPOBOJIOKH, SIBJISIETCS CYIIECTBEHHBIM HEJOCTaTKOM CBapKH



[Ipaktrueckoe 3ansarue Ne7/

Tema: « AproHHoO-IyroBasi CBapKa 1 HaIlJIaBKa

I{enb: mpuBHUTHE MPAKTUYECKUX HABBIKOB IPUMEHEHUS apTOHHO-IyTOBOWCBapKU
Y HaIJIaBKH, BEIOOP 000pyI0BaHUS U IMapaMeTpa pekuMa aproHHO-TyTOBOM CBapKH U
HaIlJIABKHU.

1 MarepuanpHOe oOecrieueHne

3.1 MHcTpyKuMs K NPAKTUYECKOMY 3aHSITHIO.

3.2 Ueprexu neranei.

3.3  CmpaBouHasi U TEXHHUYECKAs JIUTEpaTypa.

1.3.1 Opranuzanus ¥ NpoBEAEHUE MOHTAaXKa U PEMOHTA MPOMBIILICHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A1 CTY. yupexaeHuil cpea. npod. oopa3zoBaHus
/[A.T". Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u np.] — 2-e uzz., crep.-M.:
N3narenbckuil HeHTp «Akanemus», 2017-272c.

1.3.2 Meroasl npo(pHIaKTUKA U PEMOHTa MPOMBIIUIEHHOTO 000PYI0BAHUS: :
y4eOHUK I CTYyI. yupexaenuii cpen. mpod. O6pazoanus/[FO.H. Boponkun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: U3narensckuid neHTp «Akagemusi», 2010-240c.

4 [TopsiioK BBITTOIHEHHS pa0OThI

2.1 DBbINOJHUTE ONWCAaHUE BOCCTAHOBJICHUS JI€TAIM APTOHHO-IYTOBOMU
CBAPKOM W HAIUIaBKOM.

2.2 Beibpath 000py0BaHuE ISl aprOHHO-AYTOBOM CBAPKHU M HAIUIaBKH.

2.3 BeiOpath mapaMmeTpbl pekrMa aproHHO-yTOBOM CBapKH U HAIJIaBKH.

AproHHo-ayroBsasi CBapKa u HanjiaBka

Mpn aproHHO-AyroBON CBapKe W HamniaBKe B Ka4yeCTBE 3alUMTHOro rasa
MCNONb3YETCS aproH - UHEPTHbIM a3, HAIEXHO 3aLUMLLAIOLNN 30HY CBapKu
OT Kucnopoaa u a3oTta Bo3ayxa. B psae cnyyaeB ans yCcTtomuMBOCTU FOpPEHMS]
AYrM K QproHy [06aBnsitoT pas/uyHble akTMBHble rasbl. OpHako Ans
BOCCTAHOB/IEHUS aBTOMOOW/IbHLIX [€eTaneil cBapka B CMECU WHEPTHbIX U
aKTUBHbIX Ta30B MpPaKTUYECKM MpuUMeHsieTcs. bnarogaps oveHb HaAeXHOW
3aluMTe pacniaBfleHHOro MeTanfia OT BPEAHOro BO3JENCTBMA BO3ayxa Npw
aproHHO-AyroBoW cBapke NOSIBNAOTCS LUMPOKME BO3MOXXHOCTH
BOCCTaHOB/IEHUSI AEeTanel w3 TpyAHOCBAPMBAEMbIX METa//IOB U CM/aBoOB
(antoMUHUS 1 €ro CrniaBoB - BPOH3bI, NTAaTYHU, HEPXKABEKLUMX CTaNlen- TUTaHa
n ap.). B aBTOpeMOHTHOM NPOM3BOACTBE aproOHHO-AYroBasi CBapka WHanaBka
NPUMEHSIETCS Hanbonee LWMPOKO ANt BOCCTAHOBNEHUS AeTanen us



anioMUHNSA ero cnnasoB (ronoBku 6510KOB, KOPNYCOB pacnpeaBasnos, 6eH30- n
Mac/n0 HacoCOB, PeAYKTOPOB pyneBoro ynpasseHus, NoAAOHOB U T.4.).

AproHHo-gyroBass CBapkKa OCYLLECTBNASETCA  HEeMIaBsaWMMCa UK
NNaBsWMMCa 3neKTpoaamMn. HennaBsawmMMcs 31eKTpoAoM O6bIYHO SIBSIeTCS
npyTok avameTtpoMm 1...5 MM u3 Bonbgpama, KOTOpbIM 06MadaeT BbICOKOM
MEXaHMYECKON MPOYHOCTbIO, HEO6XOAMMOM 3M1EKTPONPOBOAHOCTLIO U BbICOKOM
TemMnepaTypou nnaBneHusi, paBHon 3377°C. SnekTpoabl U3roTaBIMBaOTCA U3
NOpOLLKa BosbppamMa NpeCccoBaHMEM, CNIEKAHMEM U MOCNEAYHOLLEN NMPOKOBKOWN.
Ana obneryeHus BO3OYXAEHUS AYyrM HEMNNABMSIOWMNCS 3NM1EKTPOA AO/MKEH
cogepkaTb BelWecTBa C ManouM paboToM BbIXOAA 3SMEKTPOHOB. TaKuM
BELLEeCTBOM OObIYHO CNy>XUT ABYOKUCb Topus ThO,, koTopas gobasnsiercs B
NOpOWOK BoNbgdpamMa nepen npeccoBaHnem B kKonundectee 1,5...2%.
TopupoBaHHble .3NeKTpoabl Mapku BT-15 kpome Toro 6onee cToMkue NpoTuB
onnasfieHns Topua.

MNpy 3aXuraHnm [Jyrn CTpeMsiTC WCK/IOUYUTL KOHTAKT 271ekTpoda C
U3nenMeM NMbo 3a CYET 3aXKMraHusl Ayrn Ha AOMNOSHUTENbHOW rpadUTOBOM
N1acTUHe, MO0 HaNOXEHMEM B MOMEHT 3a)XWraHusl OyrM Ha OyroBow
NPOMEXYTOK BbICOKOrO HanpsKeHUsi 60NbLIOM 4acCTOThbl, BbI3bIBAKOLLErO
Npo6oi MeX3neKkTpoAHOro NpoMeXxyTka 6e3 KOHTaKTa.

B kayecTBe npucafoyHOro matepuana NpuUMEHSIOT NPOBOJIOKY, MPYTKK
WM MONOCbI M3 TOrO XX€ MaTepvana, 4To U MaTepvan CBapvBaeMOW WU
HanaBNSEMON AETalMu.

AproHHO-yroBasi CBapka MpPUMEHATCS NP PEMOHTE aBToOMobunen ans
BOCCTaHOBNEHUS 6510KOB UMAMHAPOB W3 allOMUHWMEBLIX Cr/j1laBOB, KapTepa
CLIENNIEHUS! TONIOBOK 6/IOKOB, MOPLUHEN, KPbILLEK U ApYrnx AeTanen. MNpu 3Tom
MOIyT YCTPaHATbCS Kak MpoOOWHbI, TPEewWwWuHbl M 0610Mbl, TaKk U WU3HOCHI C
nocneaytowler 06paboTkoM Noa HOMUHasbHbLIE Ppa3Mepbl.

docTonHcTBa cnocoba:

- BbICOKOE Ka4yeCTBO LLIBa 3@ CYET HAAEXXHOWN 3alUUTbl OT BO3yXa;

- BbICOKasi Npou3BoAUTENbHOCTb npouecca (B 3...4 pa3a Bbllle, 4YeM
KMCNOPOAHO-aLEeTUNEHOBAs CBapKa);

- BO3MOXHOCTb CBapkKu TOHKOCTEHHbIX AE€Tanen v AeTanen v3 CrnjiaBoB
AKTUBHbIX METANoB, TPYAHOCBApPMBAEMbIX APYrMMKM Crnocobamm CBapku
(cnna.bl aNIOMUHKUSL, MarHUS U TUTaHa, HepXXaBetowmne CTanun, YyryH);

- CHMKEHME WHTEHCMBHOCTU m3ny4deHuns ayrn (B 4...8 pa3 HMXeE, 4eM
Npy 0b6bIYHOM AYroBOW CBapKke). OTO AaeT BO3MOXHOCTb MPUMEHSTb Honee
CBET/Ible 3allMTHble CTekna, 4YTo obneryaet cBapwmky HabnoaeHwe 3a
NpOLIECCOM CBapKM.



HepocraTtku:

- JIOpOroBM3Ha npouecca, 0O6ycnoBneHHast BbICOKOM CTOMMOCTbIO
3NEKTPOAOB U3 BoNb(dpama, aproHa 1 060py10BaHNS;

- HeobxoaMma TWATESbHAasi OYMCTKA 3alWMTHOro rasa (aproHa) oT
Kncnopopaa, a3oTa NapoB BOAbl U APYrnX ra3os..

TexHonorus aproHHOM CBapKu

B ObITy aproHHyroo cBapKy Mbl Yalle BCEro MOXEM BCTPETUTh IPHU PEMOHTE
JTUCKOB JTIOOMMOI1 JTaCTOYKH.

Apronsasi cBapka JIUCKOB, TP YCTPaHEHUU HEOOJBINUX TPEIIMH Ha JaHHOU
JeTanu, SIBISETCS TIONMPOCTY — He3aMEeHUMOHN (0Oe3yClIOBHO, BBIMOJHEHHAs Ha
npodeccruoHaTbHOM OCHAIIEHUU npu PUMEHEHUU MHHOBAIIMOHHBIX
BBICOKOKAQYECTBEHHBIX MAaTEPUAJIOB).

TexHoOrust aproHHOM CBapKU HE UMEET MPAKTUUYECKU HUUYEro OOIIEero ¢ TaKuM
YCTPOMCTBOM Kak TNasyIbHUK. OCHOBHOM 3JEMEHT TOpelKh — BOJb()pPaMOBBII
anektpo. [loscHuM, BosibhpaM SBISIETCS UCKITIOYUTEIBHO TYTOILIABKUM METAJIOM.

Ecnu paccmarpuBaTh B JaHHOM aclekTe BOJIb(PaMOBBIEC JEKTPOIbI, KOTOPbHIE
JIETUPOBAHbl OKCHUJIAMU PEJIKO3EMENbHBIX 3JIEMEHTOB, TO OHHU OTJIMYAIOTCA eIle
0O0JIbIIIEeH CTOMKOCTBIO.

CeronHsi, pBIHOK Tpeajaraer »JeKTpoabl U3 BoJb(dpama, oOnagarouue
HIMPOYANIIIAM IUANa30HOM XUMCOCTaBa.

K npumepy, He ceKpeT, 4TO B YHCTHIN BOJIb(paM C 1EbI0 YIyUIIEHUS] CBApOYHO-
TEXHOJIOTUYECKNX W CBAPOYHBIX XapaKTEPUCTUK JOOABISIOT pa3HbIE OKUCIBI
pPEIKO3EMETbHBIX METAJIOB.

OTO0 MOXET OBITh U IIEPH, U JIAHTAH, U UTTPHUM, U TOPHUH, U TUpKOoHMIA. Kakoii
Obl He OBLT BBIOPAH 3JIEKTPO/I, OH, KaK MPAaBUIIO0, OKPYIKAETCS KEPAMUYECKUM COILIIOM,
a IpY CBapKe U3 HEro BbIIyBAETCS aproH (MHEPTHBIN Ta3).

YTO4HUM, 4YTO TIEpBbIE MOMBITKH CBAPUTHh AJTIOMHUHHUI 0€3 ydacTusl aproHa,
3aKaHYMBAJINCh TEM, YTO METa/Ul HAuYMHAl TOpPETh, MOKPBIBAJICS OKHCICHUEM, a
AIEKTPOYra HEMEJIEHHO MPEPHIBATIACK.

Yero e cMorim J0OUThCA U300peTaTesu, U UTO MPEACTABIISIET aprOHHAs CBapKa
QTFOMHUHUS HA CETOTHSIIHUHN JCHB?

VYrpomieHHo Tmpolecc BBHIVISIAWT TakuM oOpasom. CHavajga Ha JeTaib
MOCPEJICTBOM CIIEII000pYAOBaHMS (CBAPOUYHOTO armapara) MoJaT «Maccy», TaK XKe
KaK ¥ IIpU 0OBIYHOM 3JIEKTPOCBAPKE.

AproHoayroBasi CBapka HEIUIaBAIIUMCS 3JIEKTPOJIOM MPOUCXOJUT CIAEAYIOIUM
CIOCOOOM: «Macca» TOJaeTcs Ha CBapUBaeMyl JeTalb IOJO0OHO OOBIYHOM
AIEKTPOCBAPKE.

Caapiuuk, eciid MmojJpa3yMeBaeTcs pydHas aproHOAyroBas CBapKa, B MpaBOM
PYKE JEp>KUT TOPENKY, a B IEBOM — MPOBOJIOKY (MPUCATIKY ).



[Tpouecc aproHHOM CBapKU

HennaeAwMWCs 31eKTPOL,

AproH /
/ [openka
_ Ocupnnarop
Oyra nnu =
CBapusaemoe -._ \ MpucagouHbIA
n3genme St MaTtepwan

IIpouiecc aproHHOM CBapKu — cXeMa

[Tpu cBapke anrOMHUHHS, €CTECTBEHHO, OEpETCs alFOMUHUEBHIN aHAJIOT WU JKe
CHellMaJIbHBIE CIIIaBbl. BKItoyaeTcs ropenika HaKaTUEM KHOIKH, Jjajiee MOAAeTCs TOK
U ras.

Mex KOHUMKOM J3JeKTpoAa (HEIUIaBAILIEerocsi) W JETalbl0 BO3HHUKAET
anekTpoayra. OHa M MCIIONHSET POJib OCHOBHOTO MHCTPYMEHTA, U JIeTajlb IUIaBUT, U
IPUCATOYHYIO POBOJIOKY.

CoOCTBEHHO OHa OIUIABISAET U Kpall HEOOXOIMMOW [eTalH, U NPHCATOYHYIO
IPOBOJIOKY, TEM CaMbIM, (opMUpPYs cBapouHblii moB. [lo cyTu, mocie OKOHYaHUSA
paboThI 2 OJIOBUHBI JIETAIU MPEBPAILIAIOTCS B OJHO LIETIOE.



[TpakTueckoe 3anstue Ne§

Tema: «CBapka 1 HamIaBKa MOPOIIKOBOM TPOBOJIOKOM

Lenb: npuBUTHE NPAKTUYECKUX HABBIKOB IMPUMEHEHUS CBapKU WM HAaIJIaBKU
MOPOIIKOBOM TMPOBOJIOKOM, BHIOOP 000OpYIOBaHUS M MapaMeTpa pekuMa CBAPKHUU
HAIUIABKU ITOPOIIKOBOU MPOBOJIOKOM.

1 MarepuanbHoe oOecrieueHue

4.1 HMHCTpyKUMS K IPAKTUYECKOMY 3aHITHIO.

4.2  Yeprexu netanei.

4.3  CnpaBoyHas U TEXHUYECKAs JTUTEPATYpA.

1.3.1 Opranuzanus ¥ NpoBEAECHUE MOHTAaXXa U PEMOHTA MPOMBIIIJIEHHOTO
obopynoBanus B 2 4.Y.1: yueOHUK AJis CTYyJ. yupexaeHuil cpea. npod. oopa3oBaHus
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzn., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Meroapl npoHUIaKTHKKA U PEMOHTA MPOMBIIIIEHHOTO 000pYIOBaHUS: :
y4eOHUK I CTy. yupexnaenuit cpen. mpod. Obpazosanus/[FO.H. Boponkun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: M3narensckuii ueHtp «Axkagemus», 2010-240c.

5 [Topsinok BeITIOIHEHUS PaOOTHI

5.1 BpINONMHUTH ONMCAHUE BOCCTAHOBJICHUS JETAIIM CBAPKOW M HAIUIaBKOM
IIOPOIIKOBOU IIPOBOJIOKOM.

5.2 BniOpars o0OopyaoBaHue i CBapKM M HAIUIaBKU  OPOIIKOBOM
IIPOBOJIOKOU.

5.3 BriOparb mnapaMmeTpbl peXUMa CBapKd W HaIJaBKU TOPOIIKOBOM
ITPOBOJIOKOM .

HanuiaBka noa ¢JirocoM, B 3alIIMTHHIX Ia3aX U NOPOILIKOBOM MPOBOJIOKOM

MexaHnu3zupoBaHHasi HaruiaBka MoJ (JIIOCOM IUIMHAPUYECKUX U TUIOCKHX
JeTasei SBISETCS pa3BUTUEM CIIOCOOOB PYYHOU HAMIIABKHU AJIEKTPOJIAMU C TOJICTHIMU
KaueCTBEHHBIMU TOKPBITUAMH. DTOT CHOCO0 ObLT pa3paboTaH KOJUICKTUBOM I10]]
pykoBojactBoMm akaaemuka E.O. Ilatona B 1938-1939 rr. CymHocTs cnoco0a
3aKJII0YAeTCsl B TOM, YTO CBApOYHAs Ayra rOPUT MEXIY JIEKTPOAOM (IIPOBOJIOKOI) U
u3aenueM moA ciaoem TommuHOW 10...40 MM cyXoro rpaHyJHpOBaHHOTO (iroca ¢
pasmepamu 3epeH 0,5...3,5 mm (pucyHok 1).

B xauectBe (piiroca BRICTYMAIOT HEMETAJUTMYECKUE TPAHYJIUPOBAHHbBIC TOPOIIKH,
[0 COCTaBY CXOXHE C AJIEKTPOJAHBIMU MOKPBITUSIMU, U B OOILIEM CIIy4ae BBIMOJHSIOT
Takue ke QyHKIMHU, KaK U TOKPBITHUS, @ UMEHHO:



. 00€ecreynBaT NUIAKOBYIO M Ta30BYIO 3aLIUTy CBApOYHOU BaHHBI U
HAIUIaBJIEHHOI'O BAJIMKA OT BO3/IEUCTBUS OKPYKAIOLIEH CPEJIbI;

. JIETUPYIOT ¥ PACKUCIISIIOT HATUIABJICHHBIA METaII;

. CIIOCOOCTBYIOT YCTOMYMBOMY TOPEHHMIO JyrM 3a CYET HWOHHU3aLUu
JlyTOBOTO IPOMEKYTKA IIPU TUCCOLUAIIMN KOMITIOHEHTOB (PIrOCa;

. padUHUPYIOT HAIIaBJIICHHBINA METaILI.

Jlis ocyniecTBiIeHUs] aBTOMAaTUYECKOM HAIJIaBKU JeTalleld TpeOyeTcsl KOMILIEKC
MalIuH, MEXaHU3MOB U MPUCIIOCOOJIEHUH, B 1I€JIOM COCTABIISAIOIINX aBTOMATHYECKYIO
YCTAHOBKY. YCTpOWMCTBO, MPOU3BOJAIIEE 3a)KUTAHWE AYTH, IOJa4yy 3JIEKTPOIHOU
MPOBOJIOKK [0 Mepe IUIaBJIEHUs U O0ecrnevyuBarollee yCTOMYMBOE TOpPEHHE MIYTH,
Ha3bIBAa€TCA aBTOMATHUYECKON TOJIOBKOM [JIsi JyrOBOM CBApKM W HAIUIaBKW, WIIU
IyroBbIM aBTOMaTtoM. Hanbosee BakHOE MPOMBIIUIEHHOE 3HAYEHUE IS PEMOHTHO-
BOCCTAHOBUTEIBHON HAIUIaBKM HMMEIOT aBTOMAThl C IUIABSALIMMCS METAJNIMYECKUM
AIEKTPOJOM — IIPOBOJIOKOU WUJIU JIEHTOH.
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Pucynok 1. Cxema MeXaHM3MPOBAHHOI HAIJIABKU MeTaJLJIa MOJ CJI0eM
daroca: I — mokonoosooswue Konooku, 2 — nooarowue poauxu, 3 — 31eKmpoOHas
npPOB0JI0KA, 4 — clloti winaka, 5 — caoti cyxo2o ¢aroca, 6 —unaxkoeas Kopka, 7 — c8apHoll
woe (Hannaenenuwvil memanin), 8 — ocHosnou memann;, 9 — ceapounasn eanua, 10 —
aneKkmpuyeckas oyaa

Ilpeumywiecmea mexanuzupo6anno2o cnNocoda HaNJIABKH

1. [ToBbIlIeHHE TTPOU3BOAUTENBHOCTU TpyJa B 6...8 pa3 Mo CpaBHEHHUIO C
PYYHOM AYyTrOBOM HAIJIABKOM.



2. CHikeHue pacxo/ia 3JEKTPOIHEPIUH B JIBa pasa 3a cu€t 0osiee BHICOKOTO
tepmudeckoro KII/I.

3. BbicOkOe KadecTBO HAIUIABJIEHHOIO MeTajyia Ojarojaps HaJIeKHOH
3alIUTEe HAIUIABJICHHOTO CJIOS OT BO3JAEHUCTBHUS OKPYKAIOIIECH CPEbl.

4. B03MOXHOCTB MOTyUYEHHs HAIJIaBICHHBIX CI0EB TOJIIMHOM Oosiee 2 MM.

5. Menpinii pacxo IpUCcaJI0YHOr0 MaTeprualia B pe3yibTaTe UCKIIOYECHUS
NOTEepPb Ha Pa30PbI3TMBAHUE U YMEHBIIEHUE yrapa 3JeKTPOJHOr0 MeTasia.

6. JIlyumme ycnoBus Tpyda omeparopa 3a CU4E€T MEXaHU3allMH Ipolecca U
OTCYTCTBUS OTKPBITON IyTH.

Heoocmamku

1. bonbioe BiOKEHHME TEIIa B MaTepuaj IETald, 4TO YBEIUYUBAET 30HY

TEPMUYECKOTO BIUSHUS M HM3MEHSET pe3yJbTaThl MPEIbIAYIIeH TepMooOpabOTKU
JIETAJIN.

2. [Tocne nammaBku TpeOyeTcss TepMooOpadOTKa HAIIABIIEHHOTO CJOS WU
BCEU JIETAIIN.

3. TpynHOCTH yJiepaHUs BAHHBI PACILIaBICHHOTO METalJIa Ha TOBEPXHOCTHU
UUJTUHIPUYECKON JIeTanu (AeTanu AuaMeTpoM MeHbline S0 MM He HAIIaBJISIOT).

4. YMenblieHue ycTtanoctHo npouHoctu neranud Ha 20...40 % 3a cuer
OCTaTOYHBIX HAIPSHKEHUM, MOPUCTOCTU U CTPYKTYPHOU HEOJTHOPOIHOCTHU CIIOSI.

5. [TosiBnenue mpu 3arpys3ke ¢uiroca B OyHKEp U €ro MpOCEUBAHUU IOCTE

HCTIOJIb30BAHUS CUJIMKATHOW MBLUIH, BPEIHOM JJI1 OPTaHU3Ma YEJIOBEKA.

HanuaBka noa puirocom nejibHOMETAVIHYECKOM MPOBOJIOKOM

HannaBnenHeli MeTajul JIETUPYIOT TyTEM NPUMEHEHUS JIETUPOBAHHOU
IPOBOJIOKH, JIETMPOBAHHBIX (IIOCOB WM JO3UPOBAHHOM 3aCHIKHU JIETUPYIOUIUX
[IpUMECEN Ha IIOBEPXHOCTh HAIUIABIIsIEMOM AeTainu. MIHOT1a HanlaBJIeHHbIM METaJLIHE
IIOJBEPracTCsl JIETUPOBAHUIO, W HAIUIaBKa IIPECIIEAYET Lelb — BOCCTAHOBJICHUE
HEOOXOIUMBIX TEOMETPUUECKUX Pa3MepOB U (DOPMBI JICTAIIH.

Jyist aBTOMaTUUeCKOW HATUTABKH MMPUMEHSIOT IJIABIICHBIE (DITFOCHI:

. BBICOKOKpeMHUCThIE MapranieBbie Mapok AH-348A, OCH-45, AH-60;

. HU3KOKpeMHUCThIe Mapraniuesbsie Mapok AH-10, AH-16, AH-22;

. BBICOKOKpEMHHUCTBIE Oe3mapranineBbie Mapok AH-20, AH-28,48-O®d-6.
JInss  HamiaBKM  BBICOKOJIETMPOBAHHBIX  CTAJEM W CIUIABOB  HCHOJIB3YIOT
HU3KOKPEMHUCTBIC MapraHIleBbIe U Oe3MapraHIieBbie (Ir0Chl, 00IaIaroNe MEHbIIEH
OKHCIIMTENILHOM cnocoOHocThIO, — AH-30, 48-Od-6.

ABTOMATHYECKONM HAIUIAaBKOM 4Yallle BCEro BOCCTAHABJIMBAIOTCS JIETAIIU
uuauHapudeckor hopmbl. HarmmapmistoTcst Takue aeTaiu, Kak MpaBuiio, 0 BUHTOBOM
muauu. Och  BpallleHuss — TOpU3OHTalbHas. Takoil cmocod obecrieunBaeT
HEIMPEPHIBHOCTH MPOIIecca U BHICOKOE KaueCTBO padOThl, CHAMMETPUYHOCTHOCTATOUHBIX
HaANPsHKEHUH MO OTHOILIEHUIO K ocu AeTaid. OJHAKO MpHU 3TOM CIOCO0e 3aTPyIHEHO
yaepxanue (roca 1 )KUIKOTO METalljia B 30HE HATUTABKU.



Hns ynepxkanust Quiroca TPUMEHSIOT CIENHAIbHOE  (DITI0COYIePKUBAIOIIIEE
MPUCTIOCOOJICHHE B BUIC HACAKA-BOPOTHHUKA CIICIUATLHON (DOPMBI, pacIionoKEeHHON
BOKPYT MYH/IITYKa TOPEIIKH.

C menpio yAep)KaHus PACIUIABIEHHOTO MeETajlyla BaHHBI M SKHJAKOTO IUIaKa
HaIUIaBOYHAs TOJIOBKA aBTOMAaTa YCTAaHABIMBAETCS C HEKOTOPHIM CMEIEHHWEM KOHIIA
AJIIEKTPOJAHON MPOBOJIOKHU € 3€HUTA (PUCYHOK 2).
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Pucynok 2. HamiiaBka HUWIMHAPHYECKOH JeTajau mox cjaoeMm duiroca: [/ —
uzoenue; 2 — oyukep ¢ gaiocom; 3 — 31eKMPOOHAsi NPOBOJIOKA, 4 — pacniasieHHblll
@roc (wnax), 5 — ceapounasn dyea,; 6 — HanIAGNEHHbIU CLOU,; 7 — WIAKOBASL KOPKA

Benuuuna cMmemieHust «e» 3aBUCUT OT JAMAaMeTpa HaIUIaBIseMOM JeTanu u
napamMeTpoB peXKMMa HaIulaBku W npuHumaercs oT 10 MM um OGonee. OkpyskHas
ckopocTb Beioupaercs ot 10 1o 50 m/4. YeM MeHbIIe JUaMeTp JIEKTPOIa, TEM MEHbBIIIE
cielyeT BbIOMpaTh ckopocTh HamaBku. Lllar HamnaBku onpenensercs B3aBUCHMOCTH
OT JKEJIATEJIbHOM TOJILIMHEI CJI0S1, TOKA U HaIlpsDKEHUs B npeaenax ot 3 1o 12 mm. Cuna
TOKa JJI HAIUIaBKU M JUaMETP DJIEKTPOJHOM IPOBOJIOKH YCTAaHABIIMBAKOTCSA B
3aBUCUMOCTH OT JIMAMETPa HaILJIABJISIEMOM J1€Tau.



[TpakTueckoe 3ansitue Ne9

Tema: «OnexTpoayroBas HarulaBKa MO CIOeM (IIFOCaY.

ens: mpuBUTHE NPAKTHUECKUX HABBIKOB OMPENEICHUS MOATOTOBUTEIHHBIX
paboT Mpu SJEKTPOAYrOBON HAIMIIaBKE MOJ cioeM ¢uiroca, BIOOpa 000pyI0BaHUS U
napameTpa pexxuma 3JIeKTPOAYTOBOM HAIIABKH MO/ cioeM (irroca.

1 MarepuanbpHoe oOecrieueHue

1.1  HMHcTpyKuMs K NPaKTUYECKOMY 3aHSITHIO.

1.2 Yeprexu neraneil.

1.3 CropaBouHasi U TEXHUYECKAs JTUTEpaTypa.

1.3.1 Opranuzanus ¥ NpoBEAECHUE MOHTAaXXa U PEMOHTA MPOMBIIIJIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A CTY. yupexaeHuil cpea. npod. oopazoBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanor u ap.] — 2-e uza., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Meroasl npoPUIAKTAKH U PEMOHTA MPOMBIIIIICHHOTO
o0opynoBaHus: : YUeOHUK ISl CTyA. yupexaeHui cpen. npod. O6pazosanus/[HO.H.
Boponkun, H.B. Ilo3nusAkoB.- 4-¢ uzn., crep.- M.: M3naTrensckuil LIEHTP
«Axanemus», 2010-240c.

2 [Topsiiok BBITIOIHEHHS paOOTHI

2.1 BBINIOTHUTH ONUCAHUE BOCCTAHOBIICHUS JIETAIM  JJIEKTPOAYTOBOM
HaIJIaBKOM 101 ciioeM (pirrocom.

2.2  BBINOJHUTH CXEMY JIEKTPOIYTOBOI HAMIaBKU MO (DIIFOCOM.

2.3  BpiOpaTh 000py10BaHUE ISl JIEKTPOAYTOBOM HAIUIABKU IOJ CIOEM
bmarocom.

2.4  BpiOpaTh napaMeTpbl pexxuMa Jisl 3JIEKTPOIYTrOBOM HAIJIaBKU MO/ CIIOEM
darocom.

HanuiaBka nmoa caoem ¢uiroca

HamutaBkoyi MeTasuia Ha3pIBalOT IPOLIECC, BO BPEMs BBIIIOJIHEHUSI KOTOPOro Ha
MOBEPXHOCTh 3arOTOBKM IPH MOMOIIM CBApOYHOrO OOOpPYAOBaHUS HAHOCHUTCS CIION
MeTajuIa.

CymiecTByeT HECKOJIBKO BHAOB HAIUIABKM METAJUIA, PA3IMYAEMBIX MO CBOUM
TEXHUYECKUM XapaKTEPUCTUKAM:

. MO CTENEeHM MEXaHMU3alMu Ipollecca HarllaBKa MOXET ObITh PYYHOMH,
MEXaHU3UPOBAHHOW, aBTOMAaTU3UPOBAHHOW U AaBTOMATUYECKOM;



. 0 TOMY CIOCO0Y, KOTOPBIM METaJUI B IIPOIIECCe HATUIABKU 3alUIIACTCS,
BBIJICISIETCS HAIUIaBKa TMOJ cioeMm (¢Jiroca, HamIaBKa TMOJ MpeABapUTEIbHO
PACILUIABJICHHBIM TOKPBITUEM JJIEKTPOJA, KOTOpas, B CBOK OYEPEOb, MOKET
MIPOU3BOJUTHCS B BAKYYME UJIM B CPEJIE€ 3AUTHOTO rasa.

. 0 CaMOMY XapakTepy MpoIlecca HarllaBKa MOXKET OBITh HETPEpPBhIBHOU
WJIA TIPEPBIBUCTOM.

CymHoCTh HAIUIABKHU MOJ cJioeM duiroca.

Hamnnaeka nox cioem ¢uiroca mpejacTanisieT co0oi mpoliiecc, BO BpeMsi KOTOPOTo
CBapoOYHasi Jyra MeEXJy CBapOYHBIM OJJICKTPOJAOM M METAUIMYECKOW JIeTAIIbIO
3aIMINAETCS C MIOMOIIBIO CJIOS MPEIBAPUTEIIBHO PaCIIaBICHHOTO (IFoca - TOJIIUHA
CJI0S TIPU ATOM MOKeT KoJiebaTbest oT 20 10 40 MummumMeTpoB. CTOUTOTMETHTD, UTO JI0
PaCILIaBIICHHOTO COCTOSIHUS (PIIFOC JOBOJMTCS IIPU ITOMOIIM TOM KECBAPOUYHOU JTyTH.
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Taxkas 3amuTa HEOOX0IMMA JI TOTO, YTOOBI OTPATUTh METAUT OT BO3ACHCTBUS
OKPYKAIOIIEro Bo3ayxa, MpeaoTBpaIias, TakuM o0pa3oM, BOSHUKHOBEHUE OKHMCIICHHUS
MeTauia KuciaopoaoM. Kpome Toro, cioit hIrocaBBITIONHSIET U €IIe OJHY 3aJa9y — OH
HE MO3BOJISIET PACIUIABICHHOMY METAJLTY pa3OpbI3TUBATHCS U COXPAHSET TEIJI0. Takum
oOpazoMm, (aroc TO3BOJIIET JOOUTHCS SKOHOMUM MeETaJlla M TOBBIIIACT
MIPOU3BOANTEILHOCTh TPY/a CBAPIIHKA.

[Ipu mpoBeneHMM HAIUIABKH TOJ clloeM (iroca, Kak TPaBHIIO, B KayeCTBE
AJIGKTPOJIa BBICTYIAeT CBApOYHAsl IPOBOJIOKA, HE HMMEIOMIAs MOKpBITUA. [luamerp
IIPOBOJIOKH BBIOMPAETCS B 3aBUCHMOCTH OT 3aJa4, ITOCTABJICHHBIX TIEPE]T CBAPIIUKOM,
¥ MOXET BapbUPOBATHCS OT 1 10 6 MIJIITIMETPOB.



UYro kacaeTcs BUAA TOKA, UCTIOIB3YEMOTO MPHU HAIIaBKe MO/ clioeM (itoca, To
yare BCEro 3/1eCh MPUMEHSIETCS TOK C 00OpATHOM MOJIIPHOCTHIO — IIJIFOC OT UCTOYHHUKA
AIEKTPUYECKOT0 TOKA IIOJAETCS Ha CBapOYHYHI IIPOBOJIOKY, & MHHYC — Ha
HAIUIABJISIEMYIO0 TTOBEPXHOCTh m3aenus. Jljis Toro, 4ToObI emie OOoJbIlie MOBHICUTH
MPOU3BOIUTEIILHOCTh 3TOT0 METO/a, YaCTO UCMOJIb3YIOT JIEHTOYHBIC DJICKTPOJIbI WU
nojgady cpa3dy JBYX TMPOBOJOK B 30HY HAIUlaBKM € TOMOIIBI  JIBYX
MOJTyaBTOMATUYECKUX MPUCTIOCOOTICHUH.

I[MpeumyuiecTBa HAMVIABKHU MO cJ10eM ¢uiroca.

JlyroBasi HaruiaBKa 1mo/Ji pJIF0OCOM 3aHMMAET JUAUPYIOLIUE TTO3UIIMU CPEAN BCEX
BUJIOB HAILJIABKU MeTaju1a, 6J1aroiapsi TeM MperuMyIecTBaM, KOTOPHIMU OHa 00Ja/1aerT.
K 0CHOBHBIM TOCTOMHCTBAM HAIUIABKH MO/ CI0eM (DITF0ca MOKHO OTHECTH:

. BBICOKYIO MPOU3BOAMUTEIBHOCTh Tpyna. (OcCOOEHHO XOpoIo  3TO
JIOCTOMHCTBO TMpPOSIBIIIETCS. B TE€X ClIy4yasix, KOrja IPOU3BOJUTCS HAIlJIaBKa Ha
OOJBIIYIO IUIOLIAAbL IMOBEPXHOCTU H3AENHs, OO0JaJAIOIIEro JOCTATOYHO MPOCTOM
(bopmoii;

. HEBBICOKYIO CJIOKHOCTh npouecca. HamnmaBka mon cioeMm (uiroca He
TpeOyeT BHICOKON KBaJM(PUKAIIMU OT CBApIIMKA, TOITOMY JUIsl €€ MPOU3BOJACTBA HE
TpeOyeTCsl MCKaTh CIEIUaINCTa, 00J1alatoIIero OOJBIINM OMBITOM MMEHHO B 3TOM
CIIEKTPE CBAPOUYHBIX padoT;

. BBICOKOE KauecTBO paboThl. [IpyM mpuMeHeHHHM HaIIaBKU MO/ CJIOEM
¢daroca BHEIIHWM BHUJ BajJMKa W3 HAIUIABICHHOIO MeTajla 00JaJaeT OTIMYHBIMU
ACTETUYECKUMHU XapaKTEPUCTUKAMM, YTO MMEET OOJIbIIOE 3HAUEHHUE JIJISi BHEIIHETO
BUJIa Bcelt netanu. Kpome Toro, momy4yaemsblil B pe3yJibTaTe HAIJIaBKK BaJIMK 00Ja1aeT
BBICOKOM TPOYHOCTBIO M HAJEKHOCTHIO M MPEKPACHO MPOSBISIET ce0s BXOC
JTAJIbHEUIIEH SKCIUTyaTalluy U31eIIHs;

. BBICOKYIO 0€30macHOCTh paboThl cBapiiuKka. COKpPHITHE CBAPOYHOU IyTH
o cioeM (uiroca mo3BoJisieT U30ekaTh pa30opPbI3TUBAHUS PACIUIABICHHOTO METAaJLa,
YTO 3HAUYUTEJILHO MOBHIIIAET 0€30MacHOCTh padoyero, MpeaoTBpailias BO3MOKHOCTh
MOJTyY€HHUSI O3KOTOB.

Henocrarku HatIaBKM 1Mo ¢jioeM (iroca.

BwmecTte ¢ HecOMHEHHBIMH JJOCTOMHCTBAMHM HaIUTaBKa METaJIJIa IO/ CII0eM (Iroca
UMEET ¥ OIpe/IeTICHHBIC HEAOCTAaTKU. M OCHOBHBIMH MHHYCaMH ATOTO BHJIa HAILJIABKU
MO>KHO CUUTATh:

. BBICOKYIO CTOMMOCTh 0OopyaoBanus. Kak mpaBuio, o00opyaoBaHmHeE,
MPUMEHSEMOE B X0J1€ HATUTABKHU TI0]T CJIoeM (IIF0Ca, CTOUT IOPOXKE, YeEM 000pyAOBAHHE
JUISL PYYHOW JYroBOM HAIUIABKA C TPUMEHEHHEM CTEP)KHEBBIX JJIEKTPOJOB C
MOKPBITUEM;

. OOJIBITYI0 30HY HArpeBa, U3-3a 4ero 3TOT BUJ HAIJIABKH HE MOXKET OBIThH
MPUMEHEH B TEX CIIy4asx, KOT/a TpeOyeTcs HallaBKa METajula Ha MEJIKHE W3eIus,
0COOEHHO, B TOM CJTy4ae, €CJIM ATH U3ENHsI 00JIaal0T JOCTATOYHO CIIOXKHOM (popmoii;



. KpOME TOT0, YaCTO K HEJIOCTAaTKaM 3TOT0 BHJIa HAIUIABKH OTHOCAT U TOT
(akT, 4TO OH CHMXKAET YCTAJIOCTHYIO MPOUYHOCTh META/UIMUYECKON JeTaiu, MpUYeM,
MOKA3aTelb CHIXKEHUS MPOYHOCTH METAJIA MOYKET B HEKOTOPBIX CIy4asiX JOCTUTATh
40%.

Ob6opynoBanmne Jjisi ABTOMATHYECKOW HAIVIABKM M O0COOEHHOCTH €ro
IKCILIYyATAIUU

[Ipu o0OpaboTKe IMUWIMHAPUYECKON MOBEPXHOCTH (HAIpHMEp, Balia) W3JETUe
MOHTHPYETCS Ha IEHTpax JHOO B MaTpOHE OOBIYHOTO TOKAPHOTO CTAHKA, KOTOPBIH
OTIpEICTICHHBIM 00pa30oM MOIU(DUIIMPYIOT TaK, YTOOBI HA €r0 CYMIIOPTE MOKHO OBLIO
pa3sMecTUTh YCTPOWMCTBO Uil HarulaBku. HammaBouHbI anmapar pacmnosaraer
CIIELIMAJIbHONM KAaCCETOW, U3 KOTOPOU K 3JIEKTPOIYyre MOJAETCA CBapOYHask MPOBOJIOKA.
[Tomaya cTaHOBUTCS BO3MOKHOM 3a CUET HAJIMUMSA MMOJAOIIEr0 MEXaHU3MA.

IIpu BpamieHuy Bajia TPOBOJOKA HAYMHAET NEpPEMENaTbCsl BAOJb IIBa, a
CYHNIIOPT, MEPEABUTasICh B MPOJOJBHOM HAIMPABICHUM, MEPEMEIIACT SJIECKTPOJ IO
JTUIMHE Jetand. Menkuil cpiyduit Quiroc mpu 3ToM mojgaeTcs u3 OyHKepa B 00J1acTh
rOpeHus, TAE€ MPOUCXOJUT IUIABJICHUE HEKOTOPOM €ro 4YacTdh, 4TO MNPUBOIUT K
CO3/IaHUIO DJIACTUYHON 000JIOUYKH BOKPYT CBAPOUYHOM ayTH. JJIst TOTO YTOOBI KUJIKUI
METaJlJI HE OTEKall, IPOBOJIOKY CJIErKa CMENIAI0T B CTOPOHY, KOTOpasl SIBJIAETCS IO
OTHOIIEHUIO K BPALLEHWIO Barna NpoTUBOMOMOXHOW.

U Bce xe, HECMOTpPsI Ha BCE HEJIOCTATKH, HAIJIaBKa MeTasuia Mo cioem Quiroca
MPOJIOIKAET OCTaBaThCsl CaMbIM PACIPOCTPAHEHHBIM CIIOCOOOM HAIUIaBKU, TaK Kak
MO3BOJISIET CYIIECTBEHHO AKOHOMHUTH PECYpPChl — U HE TOJIBKO caM METall, HO M
AHEPreTUYECKUE PECYPCHI MPEANPUATHS, UTO, B CBOIO OUEPE/ib, IPUBOAUT K CHUKEHUIO
CTOMMOCTH TIOJly9aeMbIX B pe3yJbTaTe MPUMEHEHHS JTOTO crocoba HaIulaBKu
WU30CIUM.



[TpakTuueckoe 3ansitue NelQ

Tema: «DnekTpoayroBasi HaIlJIaBKa B yJIbTPA3BYKOBOM IOJIE»

Ilenb: NpUBUTHE NPAKTUYECKUX HABBIKOB OIPEACICHUS MOATOTOBUTEIIBHBIX
paboT Tmpu DIEKTPOAYrOBOM HaIJIaBKE B  YJIBTPA3BYKOBOM Tiojie, BbIOOpa
o0opy0BaHUs, MapaMeTpa pekuMa 3JIEKTPOJAYroBOM HAIUIaBKaW B YJIbTPa3BYKOBOM
oJIe.

1 MarepuanbHoe obecrieueHme

5.4 HHcTpyKuus K MpakTHUYECKOMY 3aHATHIO.

5.5 UYeprexu neraneu.

5.6  CrmpaBoyHas U TEXHUYECKAs JIUTEPATYpA.

1.3.1 Opranuzanus ¥ NpoBEAEHUE MOHTaXXa U PEMOHTA MPOMBIIIJIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A CTY. yupexaeHuil cpea. npod. oopa3zoBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanor u ap.] — 2-¢ uza., crep.-M.:
Nz narensckuit neHTp «Axagemus», 2017-272c.

1.3.2 Meroapl npopHUIaKTHKKA U PEMOHTA MPOMBIIIIEHHOTO 000pYIOBaHUS: :
Y4eOHUK I CTyH. yupexaeHui cpen. npod. Obpazosanus/[FO.H. Bopoukun, H.B.
[lo3nHsKOB.- 4-€ u3x., crep.- M.: U3narensckuil neHTp «Axagemus», 2010-240c.

6 [Topsanox BbIMONHEHUS PAOOTHI

6.1 BpIOAHWUTH OMNUCAHME BOCCTAHOBJICHUS J€TAIM  DJICKTPOAYTOBOM
HAIlJIAaBKU B YJIBTPa3ByKOBOM IIOJIE.

6.2  BBIIOIHUTE CXEMY JIEKTPOIYTOBOU HAIUIaBKHU B YJIBTPA3BYKOBOM IOJIE.

6.3 BriOpats oOoOpymoBaHuE mJisi  DJIEKTPOIYTOBOM HaIJIaBKU B
yJIBTPa3ByKOBOM MOJIE.
6.4 BrbiOpath mnDapameTpbl peXUMa  BJIEKTPOILYTOBOM HaIUIaBKU B

YJIBTPa3ByKOBOM I10JIE

IJEKTPOAYI'OBAS CBAPKA B YJIBTPA3BYKOBOM I1OJIE

OOBIYHO TIPH DJICKTPOAYTOBOM CBapKe MPOYHOCTH CBAPHOTO IIIBA COCTABIISICT
85...90 % oT mpOoYHOCTH OCHOBHOTO MeTajuia. JJisi MOBBIIEHUSI POYHOCTH CBAPHOTO
IBAa B METAJUIOKOHCTPYKIHUAX HCIOJB3YIOT YJIBTPA3BYKOBBIE KOJICOAHUS TIPHU
HEMOCPE/ICTBEHHONW cBapke. [lpm KOMOMHMpPOBAHHBIX TIPOIIECCaX CBapKH B
yJIBTPa3ByKOBOM II0JIE 0CO0O€ MECTO 3aHMMAIOT SIBJICHUS, MPOHUCXOMAIIUE TPHU
KPUCTAJUTM3AIIMN  PACIUIABIICHHOTO MeTaula. YJIbTPa3BYKOBBIE TIONS BBICOKOH
WHTEHCUBHOCTH, BBOJIMMBIE B KPUCTAIUTU3YIOMUNACS METAIIJI, CO3AI0T 0COOBIC



YCIOBHS JUIsl NPOTEKaHUs IIpolecca Kpucraumsauuu. K HUM MOXHO OTHECTH
HEeJIUHEHbIe 3(PPEKThI U CBOMCTBA PACIUIABOB: aKyCTUUYECKUE MTOTOKH, PAIUALIUOHHOE
JaBJICHUE, KaBUTALUsI U CUJIBI BSI3KOro TpeHus. Bo3aeiicTBue yapTpa3ByKa NPUBOAUT
K CJIEIYIOIIUM HM3MEHEHHUSM CTPYKTYPhl: YMEHBUIEHUIO CPEIHEH BEJIMYMHBI 3€pHA;
YCTPAHEHHUIO CTOJOYATOM CTPYKTYphl M OOpa30BaHUIO PABHOBECHOTO 3€pHA;
MOBBIIICHUIO OJHOPOJHOCTH CBAapHOTO I1IBA, YMEHBLIEHUIO CTENEHH Pa3BUTHS
JIMKBALIMOHHBIX ITPOLIECCOB; 00JIee pABHOMEPHOMY PacHpeIeICHUI0 HEMETAINTMYECKUX
BKJIFOUEHUI 110 BceMy 00bEMY CBApHOTO 1IBA.

Xapaktep oOpa3syroleics B CBAPHOM IIBE CTPYKTYpPbl OMPEIEISIETCS TaKUMHU
(dakTopamu, Kak MHTEHCHUBHOCTb MepeMeluBaHus H KodpduuueHt auddy3uu
npuMeceil B MeTaie, CKOPOCTh KPUCTAJUIM3ALMU, TPAJAUECHT TEMIEPATYp U CTENEHb
NepeoxNaKaeHus nepes GpoHTOM KpucTaum3auuu. M3MeHss 3TH mapameTpbl IpH
BBEJICHUM B pacCIUIaB yJIbTPa3ByKa, MOXHO TOJIYYUTh MKEJIAEMYyK PaBHOBECHYIO
CTPYKTYpy. VI3MenbueHue CTpyKTypbl IPU 3TOM 0OBSACHSAETCS B OCHOBHOM I1OSIBJIEHUEM
00JIBILIOTO YHMCIIA LUEHTPOB KpHUCTaUIM3alMU. PaauannoHHOE AaBiieHUE YJbTpa3ByKa
BBIHOCUT OOJIOMKH KPHCTaUIOB B O0OBEM pacijiaBa, Iie OHM MOTYT CTaThbLIEHTPaMH
Kpuctaumzauuu. Kpucramwmmsanus yiydiiaercs TakKe 3a CYET MEepEeMEIINBAHUS
pacmiiaBa, KOTOpO€ BEeAET K BBIPAaBHMBAHHMIO TEMIIEpATypbl MO BCEMY 00bEMY, YTO
CIOCOOCTBYET OOBEMHOM KPUCTAIIIU3ALIHH.

[Ipu 3nexkTpoayroBoii CBapKke BBEJIECHUE YJbTpPa3ByKa MOXHO JOCTHYb IyTEM
NPUMEHEHHUS MOJAKIAJOYHBIX YCTPOUCTB. DD (PEeKTUBHOCTH Mpoliecca OJHOCTOPOHHEH
CBapKH B YJIbTPa3BYKOBOM I10JI€, €r0 CTAOMIBHOCTh M KQUE€CTBO IMOJIyYaeMbIX CBAPHBIX
IIBOB 3HAYUTEIBHO 3aBUCAT OT TEXHOJOTMUYECKHX XapaKTEPUCTUK MOJKIATOUYHBIX
ycTpoicTB. Hanbonee mupokoe npuMeHEeHHEe MpU aBTOMATHYECKOM OJIHOCTOPOHHEHN
CBapKe€ HalUIM TMOJKJIAJAOYHbIE YCTpPOWCTBa B BHUAE (IIIOCOBBIX MOJYLIEK,
(roCOMETHBIX, KEPAMUYECKUX U MEAHBIX JBMXKYLIMXCA NoakIanok. Kepamuueckue u
MEJHbIE TOJKIAIAKU IMO3BOJIAIOT BBOJAWUTH YJIBTPa3ByK B CBapOYHYIO BaHHY Yepes3
CKOJIB3SIIIMH KOHTAKT C paciuiaBiieHHbIM MeTaiioM. KoneOaHus, npoxozsiuue yepes
KepaMUYEeCKHe MOJKIAAKHA, HE OKAa3bplBalOT CYLIECTBEHHOTO BIMUSHHA HaA
pacIulaBI€HHBIA MeETall CBAapOYHOM BaHHBI, ITOCKOJIBKY TE€PMOM3OJISILIMOHHbBIE
MaTepuallbl - IUIOXUE IMPOBOJHUKHU YJIbTPa3ByKa, MO3TOMY IPOUCXOIHUT 3aTyXaHHE
KOoJie0aHU U OBICTPOE pa3pyIlIeHHE KEPAMUUECKOM MIaCTUHBI.

Bo30yxaenue konebaHuii B CBApOYHOW BaHHE C MPUMEHEHHEM IMOAKIAI0K U3
MEAM NPHUBOJUT K H3MEIBUYEHMIO CTPYKTypbl IwiBa. llpu BBOAE ynbpTpa3Byka B
CBApOYHYIO BaHHY Ye€pe3 CKOJB3AIIMH KOHTAaKT OOECHEeUMBAETCA IOCTOSHHBIM
CKBO3HOM MPOBap W MCKIIOYAETCS Tepenada Koiaebanuii OCHOBHOMY MmeTamty. M3-3a
OTCYTCTBHSI CKBO3HOI'O IPOBAapa HAPYIIAETCS KOHTAKT MOJAKIIAJIKHU C pacIlIaBICHHBIM
METAJJIOM CBApOYHOM BaHHBI. O3ByYMBaHHE OCHOBHOI'O METAJJIa MOKET IPUBECTH K
HOSIBJICHUIO B ILIBE TOPAYUX TPELIUH. Y BEJIMYCHHE BPEMEHH 00pabOTKU YIbTPa3ByKOM
MeTaJljla CBApOYHOI BaHHBI B CKOJIB3SLIUX MOAKIAIKaX MO3BOISETIOBBICUTh KAYECTBO
CBapHbIX IIBOB. ECIM yMEHBIIUTH TEIJIOOTBOJ OT



PaCIUIaBJICHHOTO0 METajllla CBapOYHOW BaHHBI B TOJKJIAJIKY, CBapOYHasi BaHHA OyJeT
JIOJIbILIE HAXOJIUThCA B PACIUIABJIEHHOM COCTOSSHUM W TOJBEPraThCs BO3IECUCTBUIO
yJIbTpa3ByKa.

Cxema moakiaaku, OOECIEeYMBAIOIICH YBEIWYEHUE BpEMEHU 00pabOTKU
yJIBTPa3ByKOM CBApOYHOW BaHHBI, NMokazaHa Ha Pucynke 1. B mpomecce capku
yJIBTPA3BYKOBBIE KOJEOAHWS OT MAarHUTOCTPHUKIIMOHHOTO TMpeoOpa3oBaTeis dYepe3
BUOPATOp 2 M JKECTKO 3aKPETUICHHBIN ¢ HUM (DOPMUPYIOIINNA IEMEHT 3 mepeqatoTcs
pacIlIaBIICHHOMY METAJITy CBapOYHOM BaHHBI 5, B pe3yJIbTAaTE YETO B HEM MPOUCXOIAT
MPOILIECCHI JieTa3alluy, MePEMEIIUBAHUS U U3MEIbUYCHUS CTPYKTYpbl. DOpMUPYIOIIHIT
AJIEMEHT 3 ¢ KaHaBKOM 4 yCTaHOBJIEH B 000iMe 6, BCTPOEHHOM B KOPIYC MOAKIAAKH 1
C KaHaJIaMU JJIs1 OXJIAXKICHUS 7. AKyCTHUECKHE CBOMCTBA TEPMOCTOMKOIO MaTepuaia,
U3 KOTOPOIro U3rOTOBJIEHA 00oiiMa 6 U GOpPMHUPYIOLIETro AJIeMeHTa 3 pa3iInudaroTcs, a
KOd(DPUIIUEHT TeMIepaTypHOr0 pACIIUPEHHs MeHbIe, 4YeM KO3 UIIMEHT
TEMIIEpaTypHOTO paclIMpeHuss marepuana (OpMHUPYIOLIEro s3JeMeHTa. biaromaps
Pa3IUYMI0 aKyCTUYECKUX CBOMCTB MaTepHalIOB (CKOPOCTh 3BYKa, JIJIMHA BOJHBI) B
000 TOYKE TTOBEPXHOCTH COIPSDKEHUsT 000MMBI U BUOpaTopa ¢aszbl KojaeOaHui s
COCIMHSIEMBIX JeTalel Pa3HyYHbI, TO3TOMY B KaXKJOW TOYKE KOHTAKTa MPOUCXOIUT
OTHOCUTEJIbHOE JBUKEHUE COMPHUKACAIOIIUXCS JeTaleil, BBI3bIBAIOIIEE BbIJCICHHUE
TEIJIa 32 CUET TPEHUSL.

BcnenctBue Gosee BBICOKOTO KOA(pUIMEHTa TEMIIEPaTypPHOI'O pacIIUpEeHHs
MaTepuasia, 3 KOTOPOro M3TOTOBIIEH BOJIHOBOJ, MOCJCIHUA pacIIMpseTcs OoJiblie,
YeM OXBaThIBAIOLasi €ro o0oiiMa M3 TEPMOCTOMKOrO0 Marepuaia, 4TO MPUBOJIUT K
YBEIMYECHHUIO [ABJIEHUS IO CONPATa€MbIM IOBEPXHOCTSAM M TEIUIOBBIICICHUIO B
KOHTaKTe. 3-3a BbliesIeHns Temia B MECTE COIPUKOCHOBEHUS TUIACTUHBI M BOJIHOBOJA
YMEHBIIAETCs TETIO0TBO/] OT PACIUIABIEHHOTO METAJJIa CBAPOYHON BaHHBI K KaHaIam
JUTSL OXJIQKJIEHUS, CBapOYHAasi BAaHHA JIOJIbIlI€ HAXOAUTCS B PACIUIABIEHHOM COCTOSIHUU
Y yBEJIMYMUBAETCS BpEMs BO3ACHCTBUS yIbTPAa3BYKOBBIX KOJI€OaHUI HA paCIIIIaBJIECHHBIHI
MeTaul. B mpoiiecce cBapku MOJKIIAKa IEPEMEIIAETCA B MPOIECCe KPUCTATIA3AIUN
00paboTaHHOTO YJIBTPa3BYKOM MeTalia
104 cBapouHoii BaHHBI. POPMUPYIOIIMN 3JIEMEHT 3 COJEPKUT KaHaBKy 4, depe3
KOTOPYIO B BO3JIYIIHBIE 3a30Pbl MEK/Iy CBAPUBAEMBIM METAILIOM U MOJIKJIAIKOI MOKET
BBITEKATh PACIUIABJICHHBI MeETajul, BCJIEACTBHE YEro OOpa3ylOTCS HaIUIbIBBI U
HEIPOBAPUBIIHMECS YYAaCTKH. YCTPAHUTh 3TO MOYKHO C IMOMOUIBIO (POKYCHUPOBKH
YJIbTPa3BYKOBBIX KOJEOAHUH B LIEHTPE CEYEHUS AeTalIN



en

Pucynok 1. YcrpoiicTBo A popMupoBaHusi: a - 00paTHas CTOPOHA CBApHOIO 11Ba; O
- (dopmupyromas kaHaBka: R - pagmyc dopmupyromeii kaHaBKH; S - TOJIIMHA
cBapuBaeMbIX fetainei; F - hokycHoe paccrosHue

[IpumeHeHne yIbTPa3BYKOBBIX KOJCOAHWA TMPH AJIEKTPOAYTOBOH CBapKe
TUTABIICHUEM TPUBOJUT K TOBBIMICHUIO KAauyecTBAa M YJIYUYIICHUIO MEXaHUYECKUX
XapaKTEepPUCTUK HAIUIaBJIEHHOTro MeTaia. OJHAKO yJIbTpa3ByKOBBIE KOJIEOAHUS elle
MaJIo MPUMEHSIOTCS B CBAPOYHOM MPOM3BOJACTBE BBUY OTCYTCTBHS PallMOHAIbHBIX
K0JIeOATEeNbHBIX CHUCTEM, KOTOpPhIE MOTYT CTA0WJIBHO pabOTaTh MPH OMPEICICHHBIX
MEXaHUYECKUX U TEIUIOBBIX HArpys3Kkax, a TakkKe palMOHaJbHBIX CIIOCOOOB BBEIACHHUS
YJIbTPa3ByKa B CBAPOUHYIO BAHHY.



[TpakTueckoe 3ansitue Nel 1

Tema: «BubpoayroBas HamiaBka JaeTaiei»

lleap: mnpuUBUTHE TNPAKTHUECKUX HABBIKOB MPUMEHEHUsS BUOPOIYyTrOBOM
HaIUIaBKH, BEIOOpA 000pyA0BaHUs, TapaMeTpa pexxumMa BUOPOIyTOBOM HATUIABKHU.

1 MarepuanbHOe obecrieueHre

6.5 HHcTpyKUHS K TPAKTHYECKOMY 3aHATHIO.

6.6 Ueprexu neranei.

6.7  CrhpaBoyHas U TEXHUYECKAs JIUTEPATYpA.

1.3.1 Opranuszanus ¥ OPOBEAEHUE MOHTAKA M PEMOHTA IMPOMBIIUIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK AJIs CTY. yUpexaeHui cpea. npod. oopazoBaHus
/[A.T". Cxuptnamze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-¢ u3a., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Metoasl nTpopHIAKTUKA U PEMOHTA MPOMBIIUIEHHOIO 000pYI0BaHUS: :
y4eOHUK Ui CTYH. yupexaeHuil cpen. npod. O6pazosanus/[F0.H. Bopoukun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: U3narensckuid neHTp «Akagemus», 2010-240c.

7 [Topsiiok BbITTOJIHEHHS paOOThI

7.1 DBBbIIOTHUTH OMUCAHWUE BOCCTAHOBICHHUS  JETalud  BUOPOAYTOBOM
HaIJIaBKOM JE€TaJIN.

7.2  BBINOIHUTH CXeMY BUOPOIYTrOBOIl HAIJIABKHU JAETAJIH.

7.3  BpiOpaTh 000py10BaHUE JIJI1 BUOPOyTOBOM HAILJIABKH.

7.4  BwiOpaTh mapaMmeTphl pexxumMa BUOPOIyTOBOM HATUIABKHU.

Buopoayrosas HamiaBka

HannaBka BHOPOAYIrOHBIM CIIOCOOOM SIBJISIETCSI PA3HOBHAHOCTHIO aB-
TOMATHYECKON M OTJIMYAETCH OT Hee TeM, YTO JJIEKTPOJ BO BpeMsl HAIIABKH
NMOCTOSIHHO BUOpuUpyeT. BuOpanus 3jexkrpoaa odJerdaer 3aKMraHue Ayrd W
AeJjiaeT MPoUecC HAIVIAaBKHM 0oJiee yCTOMYMBBIM. B mponecce HamiaBku J€TAb
HarpeBaeTcsl He3HAYUTEIbHO, TTOATOMY JeQOopMallui €€ MaJbl U, CIEAOBATEIbHO, HE
HapyIIaeTcsl TepMUYecKast 00paboTKa Ha ydacTKax JeTaidu BOJIM3M MECTa HAIIABKH.
Iocse HanIaBku He TpedyeTcss TepMHuYecKasi o0padoTKa JeTajil, TAK KaK B
npouecce HAIVIABKUA IO [eiiCTBHEM OXJIAXKAAKOMIeHd KUIKOCTH IPOUCXOIAUT
3aKaJIKa HAIUIABJEHHOTO ¢JI0sl. TONIMHY ClI0S HAIUIaBKM MOYHO PEryJIMpOBaTh B
npegenax or 0,5 mo 2 mMm Ha cTopoHy. [[ns MOBBILIEHHS W3- HOCOCTOMKOCTH
HAIUTABJICHHOTO CJIOS MCHOJB3YIOT Jerupytomniue (atocsl. OCHOBHOE MPEUMYIIECTBO
BUOPOIYTOBOM HAIIABKU 3aKJIIOYACTCS B BO3MOYKHOCTH HAJS)KHOTO HAIUIABICHUS
TOHKMX CJIIOEB Ha MW3HOLICHHbIE MecTa. [lpy 3HAYMTENBHBIX W3HOCAX JIydlle
WCIIOJIB30BATh OOBIYHBIE CTIOCOOBI HAIJIABKH.



BubponyroBas HaruiaBka (puCyHOK 4.5) OTIMYAEeTCs OT JIPYTUX CBAPOYHBIX
MPOIIECCOB HATUYUEM KoJieOaHUM 3JIeKTpOIHOM MpoBosiokU ¢ yactotor 50-100 I'u u
HU3KUM HAMNpsDKEHUEM HCTOYHUKA CBAPOYHOro Toka. [[MKI HamjgaBKU COCTOMUT U3
NepeHoca MeTajyla 3JIEKTPOAHOW MPOBOJIOKM Ha JETalb 3a CYET 4YepeIOBaHMS
AJIEKTPUUYECKUX PA3PsAI0B U KOPOTKUX 3aMbIKaHUM 11enu. BBeeHre MHAYKTUBHOCTH B
LEeMb JyT 00€CIeYnBACT HAKOTUICHUE YJICKTPUUYECKON IHEPTUM B UHIYKTUBHOCTU BO
BpeMsI Pa30MKHYTOI'O COCTOSIHUSI 1I€TMH, CIBUT (a3 TOKA U HANPSHKEHUS, MOITOMY
nepexo/] TOKa yepe3 HyJIb MPOUCXOAUT MPU HATMYUH HATTPSHDKCHUS] KICTOYHHUKA TUTAHUS
¥ BO3HUKHOBEHUHU DJICKTPOABUKYILEH CHIIbI CAMOMHIYKIIMU, KOTOPAsi COBMAIAET IO
HAIPaBJICHUIO C HAIPSKEHUEM HMCTOYHHMKA MUTAHUA. DTO 00eCcredynBaeT MOBTOPHOE
BO3HUKHOBEHHUE JTYyTOBOTO pa3psija MOCjie pa3pbiBa CBAPOYHON IEMU U YCTONYMBOE
TOPEHHE IyTH.

DnekTpoa M JeTalb OIUIABIISIOTCS BO BPEMs JYyroBOro pa3psiaa, IpH 3TOM Ha
KOHIIE 3JIEKTpoAa oOpa3yercsl Karulsl mMeTaiia. MelKokaneabHbI MepeHoc MeTajia
Ha JIeTallb MPOUCXOJMUT TMPEUMYIIECTBEHHO BO BpeMs KOPOTKOTO 3aMbIKAHMSL.
JIMUTENBHOCTh CYIIECTBOBAHUS AYru cocTaBisieT 20 % BpeMEHM LMKJIA, MO3TOMY
IpOBap OCHOBHOI'O MeTalljla HErTyOOKWH, ¢ HEOOJBIION 30HOM TEPMHUYECKOTO
BITUSTHUAL.

Pucynok 1. Cxema BUOpOyTrOBOI HaIlIaBKU:

[ - xacceTa Jy1sl MPOBOJIOKU; 2 — MOJAIOIINE POJIUKH; 3 — KavyarolNica MyH/I-
IITYK; 4 — CUCTEMa MOJAYN PACTBOPA; 5 — HAIUIABJICHHBIN CJIOW; 6 — BOCCTaHaB-
JMBaeMas JeTallb; /— €MKOCTb; 8 — MHIYKTUBHOE COIPOTUBIICHUE.

BuOponyroByro HamiaBKy HPUMEHSIOT ISl BOCCTAHOBJIEHHS HW3HOLIEHHBIX
MOBEPXHOCTEN CTAJIbHBIX U UYT'YHHBIX JI€TaJ€d JOBOJBHO IIMUPOKONH HOMEHKIATYPHI.



B coctaB o0opynoBanus iy BUOPOIYroBOM HAIUIABKHA BXOJAMT MEPEoOOPYTI0BAHHBIH
TOKapHBIM CTaHOK, 0OECleurBaONIMil MEJICHHOE BpAllleHHE JETalv, HallJaBOYHAas
rOJIOBKA U UCTOYHUK CBAPOYHOI'O TOKA.

B kauecTBe HaIJIaBOYHBIX FOJIOBOK MCHOJIB3YIOT TE€ K€ MEXAHU3MBbI, UTO U MPHU
aBTOMATUYECKOM HarulaBKe Mmoj ciioeM ¢iroca. B HUX U3MeHeHa TOJIbKO KOHCTPYKIIHS
MYHJIIITYKa U OTCYTCTBYET YCTPOUCTBO JUIsl oAauu ¢uiroca.

OnHOM U3 HOBBIX Pa3pabOTOK AJisi BUOPOAYTOBOM HAIJIAaBKU SIBIISIETCS] TOJIOBKA
OKC-6569M T'OCHUTU. VYcrpoicTBO MNpelHA3HAYEHO [JIs HAIUIABKHU JeTaneil
nuameTpom Oonee 15 mm, umeromux uzHoc ot 0,5 1o 3 mM. HarmnmaBka npou3sBoauTcst
B Cpele XUAKOCTH WM YIJI€ KHUCJIOrOo Tra3a IPOBOJOKOW CIIOIIHOIO CEYEHMS
nuaMmeTpoM oT 1,2 1o 3 mm. ['ooBKa mpuroaHa TakKe sl HAIUIABKA MOPOIIKOBOU
npoBosiokoii. [Ipu ucnons3oBanum criennanbHOM poBoJIOKH CB-15 HamaBky BeayT
MIpU OTKJIFOUEHHOM BUOpaTOpe.

B kadecTBe HCTOYHMKOB CBapOYHOIO TOKa INpHU BHOPOIYTOBOM HAarUIaBKe
UCTIOJB3YIOT TO ke 000pyJOBaHUE, YTO M MPHU aBTOMATUYECKOM HarlIaBKe IMOJ CJIOEM
daroca. Mapky 37eKTpOAHON MPOBOJIOKH BBIOMPAIOT B 3aBUCUMOCTH OT TpPeOyeMBbIX
MEXaHUYECKUX CBOMCTB HaIUIaBJI€HHOro MeTamia. [Ilpm HamiaBke CTanbHBIX M
YyTYHHBIX JeTajed i noyiydeHus cnos Teeppoctu 51—56 HRC mpumensior
npososioky Hi-65, Hi-80. [t monmydenus tBepnoctu 37—41 HRC nannasky BenyT
npososiokoii Hi-30XI'CA, a tBepnoctu 180—240 HB — npososiokoir CB-08. [Ins
HAIUTaBKU CJI0Sl TOJMIMIMHOW 0 1 MM OepyT mpoBosioky auamerpom 1,0—1,6 mwm,
TONMMHON 10 2 MM — 1,6—2,0 mM. I[Ipu HarutaBke 3aroTOBOK U3 CEPOT0 UyryHa BEAYT
JBYXCJIOMHYIO HaIlJIaBKy poBoJiokoi CB-08, mpu 3TOM pacxol KHIAKOCTU COCTABIISAET
0,02 a/mMuH.

[IpuMepHBIe peXXUMBI HATUTABKH: TOK 0OpaTHOM mosisipHOCTH cuiion 70—75 A,
Hanpsbkerauem 12—30 B, nuametp mpoBosoku 1,6 MM, miar HaraBku 2,3—2,7 MM/00
(MM/IIB. XOJ), yroJ TOABOJA MPOBOJOKKM K Jeranu 15—30°, ckopocTh Mojadyu
poBOJIOKH MeHee 1,65 m/muH, ckopocth HarmtaBku 0,50—0,65 m/muH. Ilpu TOokKax
Menee 100 A B CBapOUYHYIO LIEMb MOCIIEI0BATENBHO ¢ UICTOYHUKOM MTUTAHUS BKIFOYAIOT
JOTIOJIHUTENbHYI0 HUHAYKTUBHOCTB 0,4—0,7 MIH.

[Ipu moaroToBke eraneil MOBEPXHOCTh, MOJIEkKaIash HallJIaBKe, JOJDKHA ObITh
3aUMIIEHa A0 METAJUIMYECKOro Osecka. 3a4MCTKy JAeNal0T HEMOCPEACTBEHHO IMepe.
HaIUIaBKOW MpU MOMOLIM HUTM(GOBATBHOM MIKYPKHU MPHU TEX K€ 4acTOTaxX BpalleHHs
JeTalld, YTO W TNpHU €€ HalulaBKe. bueHue HamiaBiasieMoil MOBEPXHOCTH HE JOJIKHO
npesbimath 0,5 mm. [Ipu GonbiieM u3rnbe eranu ee nepes HariaBKo HeoOX0IUMMO
BBINIPABUTH JTMO0 00padoTaTh Ha cTaHke. [loBpex1eHHbIe pe3b00BbIE OTBEPCTHS MEPE
HarIaBKOH He00X0auMO 00paboTaTh 0 MOJTHOTO YIAIECHHS CTapOil pe3bObl.

BuOponyropyto HaruiaBky OCYIIECTBISIIOT Ha MOCTOSHHOM TOKE OOpaTHOU
nossipHocTy. ONTUMaIbHOE HaNpshKeHUe npu HarutaBke 17 — 20 B.

Jnsa oxnaxkaeHus Aetand NpuMeHsIoT 3—4 % pacTBOp KaJIbLMHUPOBAHHOU
cogpl i 10—20 % pactBOp TexHHYECKOro riunepuHa KonmdecTBo KUIKOCTH,
M0/1aBa€MOI B 30HY HAIUIaBKH, PETYJIHUPYIOT KPaHOM, YCTaHOBJIEHHBIM Ha



HATUIaBOYHOH rojioBKe. CTpys ®KHUAKOCTU HE JOJDKHA MOMaNaTh B CTOJIO AYTH, TaK KakK
3TO HapyIIaeT POLECC HAILJIABKU.

ToJMHa HAIUIABIIIEMOTO CJIOS 3aBUCHT OT COOTHOLIEHUS CKOPOCTEN MOJadu
AIEKTPOJHON TMPOBOJIOKM M OKPYKHOM CKOPOCTH BpAILlEHUS JETalu: YyeM OOJble
CKOPOCTb MO/IaYM MPOBOJOKU U MEHBIIE OKPYKHasi CKOPOCTh BPAILCHUS JETaIH, TEM
ToJe OyaeT HarulaBieHHbINH cioi. C yBeNTnYeHUEM OKPY>KHOM CKOPOCTH BpalleHUs
JIeTajIy HAIUIABJISIEMbIN BAJIMK METAJLIA IPU POYMX PABHBIX YCIOBUSAX HAILJIAaBKU CTa-
HOBUTCS TOHBIIIE U yke. [Ipy 3TOM eciiu ToJMHA HAIUTABICHHOTO CIIOS I0JKHA ObITh
MUHUMAJILHOM, TO IPUMEHSIOT TOHKYIO MPOBOJIOKY, a €CJIM TpeOyeTcs MoMydYuTh 6ojiee
TOJICTBIN CJIOH, TO IPUMEHSIOT ITPOBOJIOKY OOJIBIIIETO TMaMeTpa.

CrabuibHOCTD MpoIiecca HAIIaBKU KOHTPOJIUPYIOT 110 TOKA3aHUAM aMIIEpMETpa
Y 110 PAaBHOMEPHOCTH M3/1aBaeMoro 3Byka. [Ipu HopMaJlbBHOM XOJ€ Ipolecca CTpeika
amMIepMeTpa MOYTH HE KOJIeOJIeTCsl M CHBIIIEH PAaBHOMEPHBIA XapaKTEepPHBIM 3BYK
TuIaBsiieicst mpoBoJoku. [1pu HenpaBUIBbHO BRIOPAHHBIX PEKUMaX HAIJIABKH IPOIECC
UIET TpPU HENPEPBIBHOM pE3KOM IOTPECKMBAHHMM, CTpPEJKa aMIEpPMETpa pe3KO
K0J1€0JIeTCS, II0B MOIYYaeTCsl IPEPHIBUCTHIM.

KauecTBO moiyyeHHOro ci0s HAaIUIaBKU 3aBUCUT OT psija NpUYMH. boibluas
IIOPUCTOCTh HAIUIABJIEHHOTO METAJJIA YKa3bIBAET HA 3arpsI3HEHHOCTh OXJIAKIAIOLIEN
KHUIKOCTH JTMO0 HETOCTATOYHO XOPOIIIYIO0 OYUCTKY MOBEPXHOCTE OCHOBHOI'O METaJljia
¥ IpoBOJIoKH. [Tpu ciuikoM O0JbIION OKPY>KHOM CKOPOCTHU JIETaIM B HAILJIaBJICHHOM
MeTaiie oopaszyercs 00JIbIIoe KOJIUYECTBO PAKOBUH.

[Tocne  pnurenbHOM  pabOTHl  HAIMIABOYHOM  TOJIOBKM  WM3HAIIMBAIOTCSA
HanpasJsiomas TpyOka MyHIIITyKa, pUGIICHHUS MOJAIOUIEr0 POJMKAa B MEXaHHU3ME
MoJIa4l MPOBOJIOKU, OCIa0eBaeT 3aTsbKKa KOHYCHOro OoJiTa IIaTyHa HAIJIaBOYHOM
roJOBKM M Tp. Bce 3T HeMcnpaBHOCTH NMPUBOAST K HApPYIIEHUIO CTaOMIBHOCTH
npoiiecca U 00pa3oBaHUIO JIePEKTOB HAIIABKU, TO3ITOMY HEOOXOAUMO MPOU3BOIUTH
CBOEBPEMEHHOE 00CITYKUBAHUE YCTAHOBKH.

CBoiicTBa MOKPBHITHI MPH BUOPOIYTOBOW HAIUIABKE MOTYT OBITh YIyYIIEHBI
OPUMEHEHUEM 3alUTHBIX cpell (AMoKCcuaa yraepoa, (pyrocos, BOASHOrO mnapa, neHbl),
WCII0JIb30BaHUEM TOPOIIKOBBIX MPOBOJIOK, MOCIEAYIOMIEH TepMHUUECKON00pabOTKOM
U3JIeINi, 0OKaTKOW POJMKAMU WJIM YJIbTPA3BYKOBBIM YIIPOUHEHHUEM.

[Ipn pa3paboTke TEXHOJOTMYECKHX MPOIECCOB BUOPOAYTOBOM HAIUIABKU
YUUTBIBAIOT pAll ocoOeHHocTell. [lepBblii M TOCHENHUN BaJMKU HAIUIABJISIOT Ha
UUJIMHIPUYECKUE TOBEPXHOCTH IMpU OTKIKOYEeHHONW mnonade. I[lpu KoOHCOIbHOM
3aKpeIJICHUH JIeTald HAlJIaBKy BEIyT OT CBOOOJHOTO KOHIA K MaTpoHy. [amrenu
JI€TAJIA HAILJIABJISIOT B ITOCJIEIHIOK OYEPEb.

Pe3b00BbIe OBEPXHOCTH HAIUIABIISAIOT 0€3 MOJa4yM OXJIaKIAroIe >KUIKOCTH.
[Ipu mare pe3pObl Gonee 1,5 MM IIar HamjgaBKU YCTAHABIMBAETCSl PaBHBIM Ilary
pE3bOBL.

JUIsi HamjgaBKU 3KCUEHTPUKOB HMCIOJB3YIOT KONMPHBIE YCTPOMCTBA, @ BBUIET
AIEKTPOAOB Ha3HA4yaloT Ha 2—3 MM OOJIbllle BEIUYMHBI dKCUEHTpUucUTET. [Inuibt
riyouHoit menee 1,5—2,0 MM HaruIaBJISIOT PU BPAIICHUH JIE€TaH, a 00Jiee KpyIHbIe



HUIMIBI — C MOJa4yedl TOJIOBKM BJOJb OCU JeTanu. B mocienHem ciydae mociie
HAIUIABKU KAXKJIOT0 BaJIUKa JETallb MIOBOPAYMBAIOT TPUMEPHO HA 180° OTHOCHUTENBHO
€€ OCH Y HAIUIABJISIIOT a3 Ha MPOTUBOMOJIOKHOMN cTopoHe aetaiu. [Ipuem uckitroyaer
nedopMaIuu IeTaH.

Jlsist BUOPOAYTOBOM HAIUTABKU TMPUMEHSIOT MCTOYHUKH TUTAHUS C JKECTKOU
BHelTHeH xapakrepuctukoit: reneparopsl AJ[H-500/250, seimmpsmurenu BC-300, BC-
600, npeoodpazosatenu [1J1-305, [ICT-500, a Takxke apoccenu tuna A-780 umu A-855
KOHCTpyKIuu MHctutyta snekrpocBapku uMm. E.O. Ilatona, npoccenun PCTI-24 unu
PCT3-34 or cBapounsix TpaHchopmaropoB CTDO-24, CTD-34 mnu apoccenbHyro
oomoTky Tpanchopmaropa CTH-500. [Ipu ncnions30BaHny yKa3aHHBIX IpOCCEEH s
MOJTYUYEHHUS HY>KHOTO 3HAUYCHHSI UHIYKTUBHOCTH CJIEAYET ClIeNIaTh OTBOJIbI OTBEPXHETO
psia OOMOTKY Yepe3 OJMH-/IBa BUTKA JIJIS MOCTIEAYIOMEH NX KOMMYTAaIlUH.

Pazpaboransl cnennanusupoBannbie ycranoBku Y J[-144. V]I-209, V]I-283, V]I-
284, OKC-27414, OKC-27508, nannaBounsie ctanku Y/J[-143, OKC-11336
I'OCHUTH, B TOM unciie yHUBEPCAIbHbBIN cTaHOK ¥Y-653. CrieruanbHbICHAIIABOYHBIE
rosioBku OKC-6569M u OKC-1252 o6ecnieunBaroT 1mojiayy HaIrjIaBOUYHON MPOBOJIOKH
u ee BuOpamuio. ['0J0BKM MOryT padoTaTh TakKe B PEKMME HAIUIABKU B Cpele
3alIUTHOTO Ta3a W MOJ clioeM (uiroca MpU HAHECEHWH TMOKPBHITHI HaHAPYKHBIE U
BHYTPEHHHE MOBEPXHOCTH. CKOPOCTh MOAAYM SJIEKTPOJHOM MPOBOJIOKH COCTABISET
0,52-4,5 m/mun. I"'abaputhsie pa3zmepsl yerpoiicTB 730x300x700 MM, macca 60 Kr.

Henocrarku npouecca cienyrouue:

— CHI)KEHHUE YCTAIOCTHOM TpouHocT A0 60 % u3-3a 00pa3oBaHus 3aKaJI0UHbBIX
CTPYKTYp B  MaTepuayie, BbI3BIBAIOIIMX  PACTATHUBAIONIME  HANPSOKCHUS U
HEOJHOPOJHOCTh TBEPAOCTH (B MECTax MEPEeKPBITHS TOYEK CBAPKU B pE3yJbTare
OTIYCKa TBEPJIOCTh CHUYKAETCS);

- HJIMYKME TIOp B TOKPBITUU IO TMPUYUHE OBICTPOro Mepexojila MeTajlia U3
KUJKOTO COCTOSIHUS B TBEPJIOE.



[TpakTueckoe 3ansitue Nel2

Tema: «DIEeKTpoOIILIaKOBasl HAaIJIABKa»

Ilenb: npUBUTHE NPAKTHUYECKUX HABBIKOB MPUMEHEHHS 3JIEKTPOILIAKOBOU
HaIUIaBKH, BEIOOpa 000pYI0BaHUS U ITapaMeTpa PeKrumMa JIEKTPOILTAKOBOM HAIIJIaBKH.

1 MarepuanbHoe o0ecrieueHue

1.1  HMHCcTpyKuMs K NPaKTUYECKOMY 3aHSITHIO.

1.2 Yeprexu neraneil.

1.3 CropaBouHasi U TEXHUYECKAs JIUTEpaTypa.

1.3.1 Opranuzaiuss ¥ IPOBEACHUE MOHTaXa M PEMOHTA IPOMBIIUIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK aJisl CTyJ. yupexaeHuil cpen. npod. oopa3oBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzn., crep.-M.:
W3narensckuil neHTp «Axagemus», 2017-272c.

1.3.2 Meroapl npopHUIaKTHKA U PEMOHTA MPOMBIILIEHHOTO 000pYOBaHUS: :
y4eOHUK I CTy. yupexnaenuit cpen. mpod. Obpazosanus/[FO.H. Boponkun, H.B.
[lo3nHsKOB.- 4-€ u3x., crep.- M.: U3natensckuit neHTp «Axagemus», 2010-240c.

2 [Topsiiok BbITIOJIHEHUS paOOThI

2.1 BbINOTHUTH ONUCAHUE BOCCTAHOBJIECHHS JETAIM JJIEKTPOILIAKOBOU
HAIUIaBKOW.

2.2  DBBINOJHUTH CXEMY AJIEKTPOIIAKOBOM HAILJIABKHU.

2.3  BriOpaTh 000pya0oBaHUE JIJIS 3JIEKTPOILIAKOBOW HAIJIABKH.

2.4  BpIOpaTh mapaMeTphl peKUMa s SJIEKTPOIIAKOBON HAIJIABKHU.

DJIeKTPONLIAKOBAS HAIJIABKA

Anexmpouinaxkosasn uannaeka (DUIH) — mporecc HamiaBky, MpU KOTOPOM
MCTOYHHUKOM TEIUIOTHI JIS IJIABJIEHUSI OCHOBHOT'O U MPUCAJOYHOTO METAJIOB CITYKUT
[IUIAKOBasi BaHHA, pa3orpeBaeMasl MPOXOJSALIUM 4Yepe3 Hee DJIEKTPUUYECKUM TOKOM.
CywmHOCTh mpolecca 3JIEKTPOLULIAKOBOM HAIUIABKU MOSICHAET pucynke 2.27. B
IPOCTPAHCTBE, OOpPA30BAHHOM IUIOCKOCTBIO  HAIUIABIsieMOro wu3aenus [ U
(GOpMHPYIOIIUM KPUCTAILTU3ATOPOM 6, CO3JAaETCsl BaHHA pacIUIaBICHHOro 1UIakKa 5, B
KOTOPYIO MOJaeTcst AekTpol 4. Tok, mpoxoas Mexay 3JIEKTPOJIOM U HU3JIETHUEM,
HarpeBaeT LUJIAKOBYHO BaHHY 10 Temmneparypbl cBbimie 2000°C, B pe3ysbTrare 4ero



AJIEKTPOJIHBIM U OCHOBHOM METaJUIbl OIUIABISIOTCS, 00pa3ys METaJUIMYECKYIO BaHHY
3, TOpHU 3aTBEPAECBAHUM KOTOPOW CO3JAETCA HAIulaBJIeHHbIM Metawun 2. [na
OCYIIECTBJICHUS TAKOT'0 IPOLiecca HEOOX0AUMa JOBOJIBHO INIyOOKas IIUIAKOBAasi BAHHA,
NOJIy4eHHE KOTOPOM IPOILE BCEro MPU BEPTUKAIBHOMN HAIJIaBKE.

. 3

. 2

Pucynok 1. Cxema npoiecca 3J1eKTPOLLIAKOBOH HAMJIABKH

Psn ocobennocreit DI1IH BpIroAHO OTIMYAIOT €€ OT APYTHX CIIOCOOOB HATIABKU:
IPU YCTAaHOBUBIIEMCSI DJIEKTPOIIIAKOBOM TPOIIECCEe PAa30OpBI3TUBAHKME OTCYTCTBYET,
[UTaK HAAEKHO 3alUIIAET KUJIKYI0 METAUIMYECKYIO BAHHY OT BPEAHOTO BO3JEHCTBUS
BO3MlyXa, pacxon (moca Ha o0pa3oBaHWE NUIAKOBOW KOPKH HA MOBEPXHOCTH
HaIJIaBJIIeMOTO MeTauia He npesbimaer 5% ero maccel. [lpu OUIH pacxon
anekTposHeprun B 1,5—2 pasa, a gmroca — B 20 pa3 MeHbIIE, YeM TPU TYyTOBOM
nporiecce. [Ipu BepTHKaIbHOM MOJIOKEHUH HAIUIABJISIEMON MOBEPXHOCTHOOIEr4aeTCst
BCIUIBIBAHUE FA30BBIX MYy3bIPHKOB, YACTHI IIIJIAKa U yJajdeHue ux u3 Mmeraia. [loatomy
npu DIIH ckmoHHOCTH K 00pa30BaHUIO MOP M JIPYTUX HEMJIOTHOCTEH 3HAYUTEIHLHO
HUKE, YeM TMpu AyroBoil. BcneacTBue OnarompusTHOrO HaAMpaBJICHHUS pOCTa
KpPUCTAJVIOB B HAIIABIICHHOM METAJlJIe, MOJIYYEHHOM AJIEKTPOILUIAKOBBIM CIIOCOOOM,
3HAYUTEIHHO CHUXKAETCSA CKIIOHHOCTh K 00Pa30BaHUIO KPUCTAUIM3AIIMOHHBIX TPEUIUH.
OToMy Takke CHOCOOCTBYIOT 0ojiee HH3KHE CKOPOCTHM HarpeBa U OXJIaXICHHS
OKOJIOLIOBHOW 30HBI, KPUCTA/UIM3aLUH BaHHBI KUJKOTO METajlla, YeM IpU JTYTrOBOMH
HaIlJIaBKe.



Juts DIIH moryt ObiTh priMeHeHbl VT NOCTOSHHOTO M NEPEMEHHOT0 TOKa C
KECTKMMU BHEIIIHUMU XapaKTEPUCTUKAMH.

DnekmpouLnakoeas HAnIaeKa 31eKmMpOOHbIMU NPOBOJOKAMU U HIACMUHAMU
(pucyHok 2.27) xapakTepu3yeTcsi BbICOKMM Kaye€CTBOM HAIUIABJIEHHOIO MeTalljia U
3HAYUTEIBHON MPOU3BOIUTENHHOCTHIO.

JIns moJydeHHs] HAIUIaBJICHHOTO Ciosi MHUpuHOM A0 40 MM HIPUMEHSIOT
onHoanekrpoanyto JOIIH. C yBennueHneM MMPUHBI HAIUIABKU DJIEKTPOAY MPUIIAFOT
KoJeOaTeNnbHbIe JBW)KCHHUS TapajUleIbHO HAIUIaBIsSEMON TMOBEPXHOCTH  JIHOO
YBEIIMYUBAIOT YUCIO 3JEKTpoAoB. MHoroasnekTpoanas JOIIIH nmaer BO3MOXKHOCTH B
IIMPOKUX MpeJesiax JIETUPOBATh HAIUIABISIEMbIA METall 32 CYET MCIOJIb30BAHMS
AJIEKTPOJHBIX ITPOBOJIOK PA3IMYHOIO XMMUYECKOTO COCTABA.

[Ipu HamiaBKke TPSMOJIMHEMHBIX BEPTHKAIBHBIX MOBEPXHOCTEH HEOOBIION
BbICOTHI (1,0—1,5 M) OpUMEHSIOT TIUIACTUHYATBIE OJJIEKTPOJAbI, YTO MO3BOJISET
UCII0JIb30BaTh TAKME MaTEPUAIIbl, KaK YyT'YH, U3 KOTOPBIX HEb3s1 WM 3aTPYJHUTEIHLHO
U3rOTOBUTH MPOBOJIOKY.

DekmpouLnakosas Han1asKka NaasAWUMCs MYHOUMYKOM 00BEAUHIETCIIOCOOBI
HaIUIaBKM TPOBOJOYHBIM M IUIACTMHYATBIM AnekTpojgamu. [lpm  3Ttom cnocobe
ANIEKTPOJHBIE MPOBOJOKM MOJAIOTCS dYepe3 TPYyOKM WM Ma3bl B HEMOJBHXKHO
YCTaHOBJICHHOM IUIaCTUHE (TIaBAIEMCS MYHJIINTYKE), CIIyXKalleil sl HarmpaBieHUs
ANEKTPOAHBIX MPOBOJOK M NOABOAA K HUM DJIEKTpUYECKOro Toka. B mponecce
HAIUTaBKU MYHJIITYK OIUIABII€TCS B IIUIAKOBOM BaHHE, oOpa3zys BMeECTe C
ANEKTPOAHBIMHU IPOBOJIOKAMU HAIJIABJICHHBIA METAJLIL.

INeKMpouLIaKoeas Han1a8Kka 3epHUCmuviM npucadounvim mamepuaiom (31IM)
BO3MOKHA C PacXoJlyeMbIM HJIM HEPACXOyEMBIM 3JeKTpoaoM. Ha pucyHnke 2.28 nana
cxema OIIIH pacxoayemMblMH »3JEKTpOJaMU C OJHOBpeMEHHOW mnomaudeit 3IIM.
[logaBaemble C 3aJaHHON CKOPOCTBIO B LIAKOBYIO BaHHY 3JIEKTPOJHBIE ITPOBOJIOKH,
IUIABSICh, CO3/IAl0T CIUIAB- CBA3KY, 0Opa3yIoIIyt0 MaTpHIy (OCHOBY) HAIUIABIISIEMOIO
MeTtauia. B mporecce HamnaBku A03upoBaHHO nogaror 31IM, Hanpumep kapOubl
BOJIb()pama, KOTOPbIM B IIJJAKOBOM BaHHE MOBEPXHOCTHO OYMILAETCS, HArpeBaeTcs W,
HE CIUIaBJISSACh, BHEAPSAETCS B METAJUIMYECKYIO0 BaHHY, 00pa3ysi M3HOCOCTOWMKHUI
KOMITO3UIIMOHHBIH CIIaB.



Pucynok 2. Cxema J1IIIH 3epHUCTHIM NPUCATOYHBIM METAIOM:

[ — HanIaBJIEHHBIA METAILT; 2 — XKUJIKasg METAUIMYECKAs BaHHA; 3 —IIJIAKOBAsI
BAaHHA; 4 — KPUCTAIIU3ATOP; 5 — BJIEKTPOIHASA POBOJIOKA; 6 — MUTATENb-103aTOP

IIpu OIIH 3epHUCTBIM NOPHUCAJAOYHBIM MATEPHAIOM C HEPACXOIYEMBIM
AIEKTPOAOM MOCIIEIHHUI CIYKHUT I MOJBOJA TOKA K IUIAKOBOM BaHHE. 3€PHUCTHII
NpUCAJOYHBIM MaTepual MOAAalT B IUIAKOBYIO BaHHY, TpeOyemas Temrmeparypa
KOTOpOH OoOecreynBaeTcs MPOXOJSIIUM 4Yepe3 Hee TOKOM; Chjla TOKa 3aBUCHUT OT
CeUeHMsI Hepacxojyemoro aektpoja. IliaBace B makoBoi BanHe, 3IIM kamisMu
CTEKAaeT Ha OIUIABJICHHYIO MOBEPXHOCTh W3JAENHS, CO3/1aBas METAIIMYECKYIO BaHHY,
KOTOpasi, 3aTBep/IeBasi, 00pa3yeT HaIJIaBIECHHBIN METaJlI.

DNeKmpouwiaKoeas HanIaeKka 08yMs NApaIIeIbHbIMU JeHmMamMu MOSICHAETCS Ha
pucynke 2.29. DIEKTpOAHBIE JIEHTHI 3 C 3a30pOM, YCTAHABIMBAEMBIM C IHOMOILIBIO
KJIMHA 2, TOAar0T K ocHoBHOMY Metamty /.ITocpenctBoM nByX BOpOHOK 4 (hitoc 5 ¢
M30BITKOM TOAAIOT HAa KXyl JIGHTY. MexIy JeHTaMH M OCHOBHBIM METAJJIOM
BO30YKIAIOT JIEKTPUUECKYIO AYTY, TIOJT IEUCTBUEM TEIUIOTHI KOTOPOH (ptocTIaBUTCH,
CO3[1aBas IUIAKOBYIO BaHHY 6. B CBA3M ¢ TeM, 4TO B 3a30p MEXKIy JIECHTaMU



XOJIOJHBINA (JIFOC TOYTH HE MONAAAET, KUIKUHN [IUIAK Pa3orpeBaeTcsl, IIyHTUPYET TOK
IyTHM W HACTYNAeT 3JIEKTPOLLIAKOBBIM mpouecc. [lox neicTBueM CKUMAIOMUX CHII,
OKa3bIBAEMBbIX JIEKTPUUECKHM TOKOM (MUHY-3((PEKT), KUK IUTAK B 3a30p€ MEKY
JIEHTAMU TIOJJHUMAETCS HAJl MOBEPXHOCTBKO OCHOBHOro meraima Ha 20—30 mm,
co3/laBasg yCTOMYMBYIO IIUIAKOBYIO BaHHY. OJIEKTPOAHBIA METall IUIABUTCS B
IJIAKOBOM BaHHE W B BUJIE MEJIKHUX Karellb CTEKAaeT Ha OCHOBHOM MeTaJlJl, CIUIaBJISISICh
C HUM U 00pa3ysl HariaBlieHHbIH MeTaul 7. CTaOUIIbHBIN 3JIEKTPOIUIAKOBBINA MPOIIECC
MOJIYYaroT IpH 3a30pe Mexay JeHTaMu 0,1 — 1 mupuHbI JICHTHI ¥ IPY UCIIOJIB30BAHUHT
HU3KOKpeMHueBbIX (itocoB (AH-26m u 48-O®d-10). Hannaska nentamu pazmepom 60
x 0,8 mm (/= 1600 A; //= 32—34 B) obecrnieurBaeT MPOU3BOIUTEIBHOCTH MpOIecca
cBblie 40 Kr/4 mpu 10j1€ OCHOBHOTO MeTauia 5S— 8%.

Ha MNpaBJIcHHUC P <L %
HarJlaBKH o -
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Pucynok 3. Cxema JIIH nByms napa/uielbHbIMHU JIECHTAMHU



[TpakTueckoe 3ansitue Nel3

Tema: «HarutaBka moBEpXHOCTEN TPEHUS TBEPABIMU CILIABAMMY

[lenp: mpuBUTHE MPAKTUUYECKUX HABBIKOB OMPEEICHHUS IMOArOTOBUTEIBHBIX
paboT mpu HamjaBKe TBEPABIMU CIUIaBaMH, BbIOOpa 0OOpyJOBaHUS W IMapamerpa
peXruMa HarIaBKU TBEPABIMU CILJIABAMH.

1 MarepuanbpHoe oOecrieueHue

1.1  HMHcTpyKuMs K NPaKTUYECKOMY 3aHSITHIO.

1.2 Yeprexu neraneil.

1.3 CropaBouHasi U TEXHUYECKAs JIUTEpaTypa.

1.3.1 Opranuzanusi ¥ MPOBEACHHUE MOHTaXa M PEMOHTA MPOMBIIIJICHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK aJis CTyJ. yupexaeHuil cpea. npod. oopa3oBaHus
/[A.I". Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzn., crep.-M.:
N3narenbckuil HeHTp «Akagemus», 2017-272c.

1.3.2 Mertoasl npo(HIaKTUKA U PEMOHTA MPOMBIIIEHHOTO 000PYIOBaHUSA: :
y4eOHUK Ui CTyH. yupexaeHuil cpen. npod. O6pazosanus/[FO.H. Bopoukun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: U3narensckuid neHTp «Akagemus», 2010-240c.

2 [Topsiok BbITIOTHEHUS paOOTHI

2.1 DBbINOJHUTH ONMCAaHUE BOCCTAHOBJICHUS JECTAIM HAIIABKOM TBEPABIMHU
CIJIaBaMH.

2.2 OnpenenuTh XapakTep TMOJATOTOBUTEIBHBIX pabOT sl HaIJIaBKH
TBEPIBIMHU CILIABAMU.

2.3 BwiOpaTh 000pyAOBaHHE ISl HATJIABKY TBEPABIMU CIIJIaBAMHU.

2.4  BriOpaTh napaMmeTpsl pexxuMa HaruiaBKy TBEPABIMU CIIJIaBAMHU.

HannaBka noBepxHocTedl TpeHUs TBEPABIMH CIJIABAMU

MHorue ObICTPOU3HAILIMBAIOIIUECS JETaIu 000pyI0BaHUSI UMEIOT OOJIBIIION BeC,
XOTsI B pabOTe Y4acTBYET TOJbKO MX TOHKHUU HAPYKHBIN CJIOM, BEC KOTOPOTO YacTo He
npesbimaer 10—15 % oobmero Beca. Takue neTanu 3KOHOMHUYECKH I1€JIECO00Pa3HO
BOCCTAHABJIMBATh HATUIABKOW M3HOIICHHBIX MTOBEPXHOCTEH DJICKTPOJaMH U CILJIaBaMU
C TIOBBIIIIEHHON TBEPAOCTHIO.

Cnenuanbnbie j1ekTpoabl mapok O3H-250, O3H-300, O3H-350, O3H-400 u
VY-340 (Ta61.28) mpUMEHSIOTCS JIJIs TIOJIyYSHHUS HAIlJIaBKU CPETHEH TBEPOCTH JieTalei
W3 YIJIEPOJMCTHIX U CPeHENIETUPOBAHHBIX cTaiel (LudpOoBbIE HHACKCHI ITOKA3bIBAIOT
CPEIHIOI TBEPIAOCTh TPETHETO CJIOS HAIIaBKHU 110 bpuHesio).



3amanHasi TBEPAOCTh HAIUIABKH JOCTUTAE€TCSl BBEICHUEM B HAIUIaBICHHBIN
METaJl 4epe3 MOKPBITHE OJTHOTO WJIM HECKOJIBKUX Jerupyromux snemenTos (Mn, Cr,
Si u ap.). 910 cOCOOCTBYET OOPA30BAHUIO 3aKAJOUYHBIX CTPYKTYP U YIPOUYHEHUIO
(deppura. IlokpbiTHEe HAHOCHUTCS Ha OOBIYHYIO CBApOUYHYIO MPOBOJIOKY. YTJIEpOJ B
TaKHX 3JIEKTPOJaxX He SIBJISETCS BEAYILIUM JIETUPYIOIIMM 3JeMeHToM. B 3aBucuMocTu
OT MapKu 3JIEKTpoJa COAEepKaHUEe YriepoJa B HAIUIABIIEHHOM MeTalljie KoJieOieTcs B
npenenax 0,12—0,3 %.

IlombITKM HKCMONB30BaTh YIJIEPOJ KAaK OCHOBHOM BEAYIIMH JIETUPYIOLIUN
aneMeHT (yBeNWYEHUE coJiepkaHus ero B HaruiaBke Ooniee 0,3 %) mpuBoawiu K
00pa30BaHUIO TPEUIUH U MOP B HAIUIABJIEHHOM METAaJLJIe.

M3HOCOCTOMKOCTh 3aKaJ€HHOTO METajula, HaIIaBJIEHHOro aiekrpoaom O3H-
300, B 1,5 pa3a Bsimie, yeM 3akaneHHoil craim Mapku 40X. Dnexkrpoast O3H-300 u
O3H-250 cnexyer pekoMeHIOBaTh [JIsi HAIUIaBKWA 3aKaJ€HHBIX JeTalle U3
cpeaHeyriepoaAucThix ctaiei Mapok 40 u 45, u3 xpomucteix ctaneid Mapok 30X,35X,
40X u 1p. DTH JIEKTPOIbI IPUMEHUMBI JJIsI HATUIABKU JIETAJIEH U3 MAJIOYTJIEPOAUCTBIX
ctajneit u craiei mapok 35 u 40.

Mertann, wnamnaBiaeHHbld snektponamu O3H-250, xopomo obpabareiBaercs
PEXYIIMMU HHCTpYMEHTaMH. TBEpIOCTh MeTalIa, HallIaBiIeHHOro 3iekTpogom O3H-
300 u ap., MOKET OBITh CHIXKEHA OT)KUIoM Ipu 850° 1 OXJ1aKI€HUEM BMECTE C MEUbIO.

ITpu 3akanke HamIaBIeHHbIA MeTaul focturaeT TBepaoctu HB 400—460.

Mapra | Pexomennyemerii XHMHYECKHIT COCTAR HAMMABNEHHOTO MeTa/na, %
3."'IEH1]]D-| PO ToKa |_ - e = % — — —
__a ] o C Mn Si | Cr | Tl B
O3H-250 noctosunsti, obpathas nonspHocts 0,13—0,16 2,326 caeas - — —_
NepeMeHHBIH

O3H-300 1o e 0,13—0,17 3,035 TO He — — —
O3H-350 » 0,16—0,20 3,5—4.0 » - — —_
OFH-400 » 0,18—0,22 4,0—4.6 » — — —
V-340 nocroannei, obpathas momsproets 0,15—0,17 26—29 0305 — — —_
T-540 MOCTOAHHBIH M MepeMeHHbIi 1,5—1.7 - - —9 0,2—0.4 —
T-590 TO We 34—38 — o 24—26 — 1,2—1,4
T-620 » _ 4,8—5,0 — — 19—=22 0,55—0,60 1,0—1,2

Tabmmum 1. DnexTpoas! 111 HATUIABKU CPETHEN TBEPAOCTH

Onextpomamu T-540, T-590 u T-620 (cm. Tabn. 9.1) mist modydeHUs BBICOKOMH
TBEP/IOCTU HATUIABJISIOT AETAIH, U3TOTOBJICHHBIE U3 IEMEHTUPYEMBIX U 3aKaJTUBAEMBbIX
cTajel, a Takxke JAeTanu paboyux OpraHoB JOPOKHBIX MAIIUH.

BBuay oTCyTCTBUS NEPBUYHBIX KAPOUIOB U CPABHUTEIHLHO HEBBICOKOW CTENEHU
JIETUPOBAHUS ayCTEHUTA XPOMOM M TUTAHOM METAaJlJI, HallJIaBJIEHHBIN 31ekTpoioM T-
540, cHmKaeT TBEPAOCTh MPU OTKHUIEe M JOMYCKAeT MEXaHMYECKYH0 00paboTKy
pe3anueM.  TBepaocTb  MeTaiia,  HAIUIABIEHHOTO  3JekTpogamu  T-540,
HEIMOCPEACTBEHHO Mocie HarmiaBku paBHa 35—45 HRC; nocne orxura npu 900—
950° ona cHmxkaercs no 24—28 HRC, a nocnie 3akajiku IIpu TOM K€ TeMIleparype u



ornycke npu 200—250° cocraBusier 57—60 HRC. Otum 371€KTpOIOM MOKHO
HAIJIaBJISATh U3HOIICHHBIC 3yObs IIIECTEPEH.

Merann, HamiaBineHHbIM dnekrpogamu T-590 um T-620, xapakrepusyercs
MOBBIIIIEHHON XPYIKOCThIO U CKJIIOHHOCTBIO K OOpa30BaHUIO TPEIIMH, MTOATOMY MpHU
OOJBIIOM H3HOCE PEKOMEHIYETCS HAIUIABIATH TOJIBKO BEpXHUE padodHe CIIOM.
HuxHue cion HamapisioT 0oJiee MATKMMU dJIeKTpoAamMu. PexomenayemMbie cpeHue
3HAYEHUS AJIEKTPUYECKOTO TOKa: Il AuaMmeTpa snekrpoaa 4 mm — 200—20 a, ans
nuametrpa S Mm — 250—270 a.

YKa3aHHBIMU AJIEKTPOIAMU MOKHO HAILIABJIATH IEKH U BAJIKU KaMHEAPOOMIIOK,
3yObsi KOBIIIOB YKCKaBAaTOPOB U JIP.

CTOMKOCTD IIeK KaMHEAPOOMIOK YBEIHMUYUBACTCS MOCIE HAIJIABKHU AJIEKTPOIOM
T-590 B 2 pa3a.

CTaJaMHUT — NOPOIIKOOOpa3HbIN CIUIaB, KOTOPBIM PACIUIABIISAETCA YIOJbHBIM
WU CTAJIbHBIM JJEKTPOJOM Ha IOCTOSIHHOM TOKE MpU NPSMOM MOJSAPHOCTU U
HAHOCHTCS Ha JleTaib cioeM 3—4 MM. B kadecTBe duroca mpumensiercs Oypa.

CTaJIuHUT MOHO 3aMENIMBaTh Ha YKUJKOM CTEKJIC M B BHUJE MAaCThl HAHOCUTh
Ha MIOBEPXHOCTh JIETAJIM, PACIIABIIASA €r0 T.B.Y.

BcnenctBrue BBICOKOrO CoAepKaHUs yriepoia B HaIUIaBKE OXJIaXJaTh AETallb
cienyer MemjeHHo. HecMmoTps Ha 3TO, HalulaBJI€HHAs IIOBEPXHOCTb HMEET
3HAYUTEIBbHOE KOJIMYECTBO HETTTyOOKHUX TPEIIUH U TOP.

Jist  ymeHbIIeHUsT 00pa30BaHUS TPEUIMH MPUMEHSIOT HAIUIaBKy IIHUXThI
CTaJIBHBIM DJIEKTPOJIOM WJIM 3aMEHSIOT TopolikooOpasHy muxty 0,65—0,80 mwm,
HAIOJIHEHHYIO MOPOIIKOOOpa3HOM CMEChl0 M3 (peppoMapraniia, CTaJuHUTA WIH JIp.
COCTaBOB.

BcenencTBue Manoro 35eKTpUYecKoro COmpoOTUBIICHUSI TPYOKH BECh CBApOYHBIN
TOK MPAKTUYECKH HJET MO HEH, U Ayra BO30YKIAeTCsl MEXIy TPYOKOW U JIEeTajblo.
TpyOka pacmiaBisieTcs OT HEMOCPEICTBEHHOTO JEHUCTBUSI AIEKTPUUYECKOW Oyru, a
nopoImkooOpa3Hasi cMecb BHYTPM HE€ IUIABUTCS IOJ BO3JACHCTBHEM H3ITydaeMOi
TEIUIOTHI IyTH.

Temneparypa miaBiaeHuss ¢eppomapraniia — okoigo 1 250°, mostomy
MOPOIIKOOOpa3Hasi CMeCh B 3JIEKTpojie ObICTPO paciuiaBisieTcs. TpyOka Ha KOHIIE
AIEKTPOAA 3alIMUIACT IUIABALIMICS MOPOLIOK OT OKHUCIUTEIBbHOIO JEHCTBUS
HApY>KHOTO BO3/yXa, YTO OOECHEYMBAET BBITOJHOE HCIOJb30BAHUE JICTUPYIOIIUX
aneMeHToB. 3 mopoikoodpa3Hoii cMecu B HariaBky nepexoast 80—~85 Y%maprania,
90 % yrnepona u 90 % xpoma.

Hpyroii, Gonee cinaboi 3amMTON SIBISIETCS SJEKTPOJHAS HapyKHas oOMaska
toauHaon 0,6—0,8 MM, KOTOpasi HOHU3UPYET DJICKTPUUECKYIO AYTY.

['my6okwuit mpoBap, HEOOXOIUMBIN MPU CBApPKE, TPUHOCUT BPE MPU HAIUIABKE,
TaK Kak BbI3BIBACT JIMIIHUM pPacxoJl Maprasiia, XpomMa M APYrUX JETHPYIOIINX
JIIEMEHTOB. [l JOCTH>KEHHMsSI NMPOYHOM CBSA3M HAIUIABIEHHOIO CJIOSA C JIETABIO
J0CTaTOYHO MMETh TiyOuny mposapa 0,1—0,2 MM, HO Takoil Majblii TPOBap



MOJY4YuTh TPYAHO. OOBIUHO NPU PYUYHOU HAILJIABKE TPyOUATHIM 3JIEKTPOJOM IIyOnHa
npoBapa cocranisier 0,7—1,0 Mm.

TpyOuarble 37eKTPO/Ibl U3TOTOBIISIIOT U3 MSTKOW CTaIbHOM JIeHThI Mapku 10 u 08
¢ conepxanneM yriepoaa 0,1 %. [IpuMeHsI0T 2J1eKTpOIbl ABYX IUAMETPOB: 6,2— 6,3
MM M3 JICHTBI IUPUHON 18 MM u 8,2— 8,4 u3 JIeHTHI IUPUHOU 24 MM.

Henocrarkom BBICOKOXpPOMHUCTOM HAIlJIaBKM SBJISIETCSI €€ Maiasl yjaapHas
BA3KOCTh (B 2—3 pa3a MeHbllas, 4eM y MapraHiioBUCTON HaruiaBku). Hanecenue Ha
MapraHilOBUCTYIO CTallb M UYYT'YH BBICOKOXPOMHUCTOM  HAIUIABKU  SIBJISICTCS
3aTpyAHUTEIbHBIM.

B pe3ynbrare MHOTOYMCIEHHBIX OIBITOB M IPOBEPKHM Ha MPOU3BOACTBE
YCTaHOBJICHO, YTO HAWBBITOAHEHIIIUM COCTABOM MApraHIIOBUCTOW HAIJIaBKU SBJISIETCS
TOT, B KOTOpoM coaepxkutcs 1,9—2.3 % yrnepona u 19—23 % mapranuna. [Ipu s3tom
BaXHO, 4TOOBI KapOuibl 3annManu He menee 20 % u ne 6onee 35 % ot obmero oobema
HaIlJIaBKHU.

CopeprxaHue yriiepojia B HAaIUIABKE BBITOJHO YBEJIMYUBATH O ONPEAECIIEHHOIO
npejena; eciu yriepoaa Oyaet 6ombiie 2,3 %, To gaxe npu cogepxkanuu 20—23 %
Maprasiia B HarjIaBKe BBIJIEISIOTCS 3epHa JieneOyputa, coaepxamue 4,2 % yriaepona,
TBEPAOCTH KOTOPhIX paBHa 800—1000 kI'/MM?, B TO Bpems Kak TBEPIOCThH
KOMIUIEKCHBIX KapOuI0B jkeye3a—maprania coctasiser 1200—1600 k[ /MM2.

Kpome mpeunmyiiecTB, MapraiiioBUCTbIe HAIJIaBKH HUMEIOT M HEJOCTATOK: MX
koa(huieHT pacmupeHus B 2,5 paza 0oJblie, 4YeM y MajoyrJIepoJAUCTON CTaju.
[ToaTOMY npu OCTHIBAHUM B HAIUUIABKE BOZHUKAIOT TPEILIUHBI, KOTOPBIC JaKe Ha IIEKax
KaMHEIPOOMIIOK HE MPUBOJAT K OTCIOCHHUIO HATUIABKA M HE OTPAXKAIOTCS HAa CPOKE
CiIykObl J1eTanu. B HEKOTOpBIX Cilydasx, HAampUMep NPHU HAIUTaBKE TOJIOC ISl JIE3BUMA
HOEH, 3TH TPEIIUHBI MOYKHO MOJHOCTHIO YCTPAHUTb.

JlJ1s1 BOCCTaHOBJIEHHSI LIEK KAMHEIPOOUIIOK IPUMEHSIOT TPyOUaThIe JJIEKTPOBL,
HATIOJTHEHHBIE JOMEHHBIM (peppoMapraniieM WId JOMEHHBIM (eppoMapraHieM C
HukeneM. [lleku nas npoOseHus U3BECTHSAKA WIM JPYTUX MOPOJ MaJIOM MPOYHOCTH
HaIUIaBJISIOT TPYOUaThIMU 3JIEKTPOIAMH, HAITOJTHEHHBIMUCTAIMHUTOM.

[Ipu HammaBke HIEK BO3MOXHO UX KOpoOjeHue (puynok. 78 a) B pesyibTare
OONBIION yCaKM HAIUIaBIEHHOro Metamia. lloaromy ciienyer OJIHOBPEMEHHO
IPOU3BOIUTH HAIIAaBKy 3—4 €K KOPOTKMMHU y4acTKaMu, MOCTENEHHO Mepexos OT
OJIHOM IIEKHU K IPYToil, 4TOOBI 32 ATO BpeMsl YCIIEBaJl OCTBITh YYaCTOK, HAIJIABJICHHBIH
nepBeIM (PUCYHOK 78 6 — 1udpbl HA PUCYHKE YKa3bIBAIOT IOCJIEI0BATEIHLHOCTD
HaIUIaBKU OTAEJIbHBIX YYaCTKOB P OJHOBPEMEHHOW HAIIABKE TPEX ILIEK).

st yMeHbIIeHHs] KOPOOJEHUS MEXIy HAIUIaBICHHBIMU YyYacTKaMu pedep
CJIEIyeT OCTaBJISITh HE3alOJIHEHHBbIE MPOMEKYTKH, 3aIUIaBIIsSIsl UX TOCIIE OKOHYAHUS
HaIUJIaBKH W TIOJHOTO OCTBHIBaHUS IEKH, HO HE BCE MOAPSJ, a COrjacHo Iudpam,
0003HAaYEHHBIM Ha pUCYHKE 78 6, 9TOOBI IIEKa yCIeBaia OCTHIBATh.

Hlexu ciemyeT yKIaabIBaTh JUIs HAIJIABKU TakK, YTOOBI UX BEC CIIOCOOCTBOBAI
YMEHBLIEHUIO KOopoOneHus (pucynok78,6). OnHako naxe nNpu cOOIIOJIEHUH BCEX



HEPEYUCIIEHHBIX MEP MPEIOCTOPOHKHOCTHU BCE K€ MPOUCXOTUT HEKOTOPOE KOPOOIIeHHE,
JUI YCTPAaHEHHUs KOTOPOTO Ha OOpaTHOM CTOPOHE IIEKU HAIUIABISIOT YCHUIIMBAIOIINE
pebpa (pucynok78,2). IloBepXHOCTh IIEK MPOBEPSIOT JIMHEHKaMU MO pedpaMm U MO
JTMarOHAJISIM.

Tonmmua cnos, HamaaBIsieMOro Ha JpoOsmue pedpa 3a OJAWH TPOXOJ], He
JOJDKHA TIpeBbIaTh 6 MM. [lpu HamiaBke KaKIOTO CIEAYIOMIETO CJOS CIEIyeT
TIIATEJIBHO yAAJSATh IIAK.

dopMmy HaIUIaBIEHHBIX peldep MpoBepsroT mabioHoM (pucyHok78,0). Pebpa
HEMpaBWILHOW (PopMBI, MOAOOHO ociabieHHOMY pedpy, OBICTPO W3HAITUBAIOTCS.
HepomycTuMbl BOAAWHBI, KOTOPHIE JODKHBI OBITh OO0S3aTENBHO 3allIaBJICHBI.
HeoOxoaumMo 0COOEHHO THIATEIHHO OYMIIATH OT MUIaKa MECcTa, MOJJIeKaIIne
HaTUIaBKe.
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[TpakTueckoe 3ansitue Nel4

Tema: «I'a3orurameHHOE HanbUIEHHE. [ a30MOPOIIKOBas HATJIABKA)

[lens: npuBUTHE NPAKTUUYECKUX HABBIKOB IPUMEHECHHUS Ta30ILIAMEHHOTO
HaIbUJICHUS, Ta30MOPOIIKOBOM HAIUIaBKHM, BBIOOpa 00OpyJOBaHUS W THapameTpa
peXuMa ra3orIaMeHHOTO HaIlbLJICHUS, Ta30MOPOIIKOBOM HAIIIABKH.

3 MarepuanbpHoe oOecrieueHue

3.1 HHcTpyKUHs K IPaKTHYECKOMY 3aHATHIO.

3.2 Ueprexu aeraneil.

3.3 ChopaBouHasi U TEXHHUYECKAs JIUTEpaTypa.

1.3.1 Opranuzanusi ¥ TMPOBEJACHHE MOHTaXa M PEMOHTA MPOMBIIIJIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK aJis CTyJ. yupexaeHuil cpea. npod. oopa3oBaHus
/[A.I". Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzn., crep.-M.:
N3narenbckuil HeHTp «Akagemus», 2017-272c.

1.3.2 Meroapl npo(pHUIaKTHKKA U PEMOHTA MPOMBIILIIEHHOTO 000pYOBaHUS: :
y4eOHUK I CTYyA. yupexnaeHuil cpen. npod. Obpaszosanus/[HO.H. Boponkun, H.B.
[lo3nHsKOB.- 4-€ u3x., crep.- M.: U3narensckuit neHTp «Axagemus», 2010-240c.

4 [Topsiiok BeITIOIHEHUS PaOOTHI

4.1 BbINOAHUTH ONHMCAHUE MPUMEHEHUS Ta30ILUIAMEHHOTO HAaNbUICHUS U
ra3ornopoIIKOBOM HAIIaBKHU.

4.2  BBINOJHUTH CXE€MY Ta30IUIAMEHHOTO HANbUICHUS W Ta30MOPOIIKOBOM
HaIUIaBKH.

43 BeiOpate o0OopyqoBaHuE I  Ta30IUIAMEHHOTO  HAmNbUICHUS U
ra3onopOIIKOBOM HAILUIABKH.

4.4 BpiOpaTh mnapaMmeTpbl pexuMa JJs Ta30IUIAMEHHOTO HamlbUICHUS |
ra3onopoOIIKOBOM HAIUIABKHU.

I'azoBast Ham1aBKa

l'azo06as nannaéxa — HaIIaBKa, MPU KOTOPOM B KaU€CTBE UCTOUYHUKA TETUIOTHI
HCIIOJIB3YIOT Ta30BOE MJIaMsl, TTOJTy4aeMoe MPU CHKUTaHUU ra3000pa3HbIX MPOJTYKTOB B
Kucioposie. ['a30BBIM TIJIaMEHEM  CHEUHMAIBHBIX TOPEJIOK MOKHO IPOU3BOJIUTH
HAIUIaBKY W HaIbUICHHE MOKPBITUM, a TaK)Ke MX OIUIaBiieHHe. B kauecTBe roprovero
raza yaiie BCEro INPUMEHSIOT alleTUJIeH, MaKCuMajbHas TemIeparypa IUIaMeHu
KOTOpOTro B cMecu ¢ kuciopogom coctasiser 2900°C, a Takxke npomnaH-OyTaHOBYIO
cMech. ['a30Byr0 HaIIaBKy IIMPOKO MPUMEHSIOT B IMPOMBINLIEHHOCTH. Ee MOXKHO
MOAPA3AEIUTh HA Ta30BYI0 HAIUIABKY C MPHUCAAKON MPYTKOB WM MPOBOJIOKH,



ra3onopoIIKOBYI0 U Ta30IUIaMEHHOE HAIbUIEHUE C MOCIEIYIOIIUM OILJIABJICHUEM.
TexHon0THS HAaHECEHUS MOKPBITHI YTUMHU CITIOCOOAMU MTPOCTA U JOCTYITHA.

l'azo6yr0 Hannaexy ¢ npucadkou NPYmKos8 uiu npoeoJIOKU BHITIOIHSIOT BPYUYHYIO,
[JIABHBIM 00pa3oM aleTUICHOBBIMU TOpPEIKaMH THUIA «3BE310YKaY,

«3Bezpa», I'C-2, I'C-3, I'C-4 u gp. IlpuHuMn uX yCTpOWCTBAa OJWHAKOB, OHHU
pazIMYaloTCa MOIIHOCTBIO ¥ Ta0apUTHBIMU Pa3MEpPaAMHU.

Takyr HamiaBKy MNPUMEHSIOT B OCHOBHOM JJISI HAHECEHUS M3HOCOCTOMKHX
CIUIABOB THUIIA CTEJUIATA, COpMaiiTa u Ap. IIpu HamIaBke 3TUX MaTeprUaioB UCIIOIb3YIOT
dbarocel Ha OCHOBE Oyphl M OOpHOW KHCIOTHL. Jletasn HEOONBIIUX pa3MEpPoB
HAIUIABJISIOT 0€3 MpeABapUTENIbHOTO TOJOTPEBa, KPYMHOTaOapUTHBIE JETaIH
nogorpeBatoT 10 500—700°C. Ilpu »sToM cmocobe NPUMEHSIOT TpyOuaThie
HAIUIAaBOYHBIE MaTepuaibl, MPEJCTABISAIONIME COOOM CTalbHBIE WM HHUKEJICBBIC
TpyOKH, 3aMOJIHEHHBIE MOPOIIKOM, Hampumep kapOumoMm Bodb(pama. B mponecce
HAIUTABKH Ta30KUCIOPOAHBIM TUTAMEHEM TpyOKa pacIutaBisieTcsl, a M3HOCOCTOWKHIA
HaIOJIHUTETh MOTpyXKaeTcs B pacIlIaBJICHHBIN MeTai, o0Opazys
BBICOKOM3HOCOCTOMKUN KOMIIO3UIIMOHHBIN CILJIAB.

['a30By10 HamiIaBKy C MNPUCAIKON MPYTKOB WM MPOBOJIOKH HCIOJB3YIOT B
CEJILCKOM XO3SIUCTBE, TOPOKHOM CTPOUTENIBCTBE JJIsl YIPOUHEHUSI pabOUnuX OpPraHoB
MalIlKH.

l'azonopowkosass Hannaéka TO3BOJSIET  YHNPOYHATH  JETANM  CIIOAKHOM
KOH(urypauuu cioeM MuHUMaabHOW Tommuubl (0,1—0,3 mMM) 06e3 paszbaBieHus
OCHOBHBIM METAJVIOM, TaK Kak 30Ha nepexonaa cocrapigeT Bcero 100—120 mxm. [dns
HaIlJIaBKA HMCTOJIB3YIOT CHeluaabHble Topenku (puc. 2.26). Kucmopon mo tpyOke
MOCTYTIaeT uepe3 UHKeKTop /0B kamepy cMenieHus 9. AnietuseH o TpyOke 7 mojgaeTcs
B KaHaJl 0,0KpYy KAl WHXKEKTOp. M3 KaHama 6 aleTuieH WHXKEKTUPYETCSACTpYyeH
KHCJIOPO/Ia, BBITEKAIOIIETO W3 WHXKEKTOpa, B Kamepy cMmemeHus 9, rae rasbl
CMEIINBAIOTCS, TIO TPYOKE 5 MOCTyNaroT B MyHAIITYK / M, BEIXOJS U3 HETO, CTOPAIOT,
oOpa3ys cBapouHoe tuiams 2. [lociie yctaHOBIEHUS HEOOXOUMOTO COCTaBa TUIAMECHH
U pa3zorpena JeTald OTKPBIBAIOT OTCEKaTeNb Mmopoiika (Ha puc. 2.26 He nokazan). 13
OyHkepa [3MOPOIIOK TOJA JIEUCTBMEM COOCTBEHHOTO Beca M HWHKEKTHUPYIOIIETO
JNEUCTBUS KHCIOPOJHOW CTPYHM, BBIXOASAIIEHM W3 MHXKEKTOpa [2, momajaer B
CMECUTEIIbHYI0 Kamepy /[, rae cMemmuBaeTcs ¢ KuciopoaoM. [IoTok KHCIOpoaHO-
MOPOIIKOBOM CMECH MOCTYIAaeT B MHXEKTOp (), o0ecriedynBas MHKEKIUIO TOPIOYEro
raza — auetrwieHa. Ha BbIxoe U3 MyHAIITYKa alleTUJICHO-KUCIOPOAHAs CMECh TOPUT
B BHUJC IUIAMEHHU, KOTOpPOE OOECnedYrBaeT HEOOXOIUMBIM HArpeB HaIlIaBIsEMO
MMOBEPXHOCTH 4 W YaCTHI] MOPOIIIKA, CO3/1aBasi OOIIYI0 CBAPOYHYIO BaHHY 3.

HamnaBky BenyT rpaHyJIMpOBAaHHBIM CaMOMIIIOCYIOIIUMCS TOPOIIKOM CUCTEMBI
«xpoMm — 060p — HuKenb». Pacxox mopomika pocturaer 2,7 kr/d4. PekoMeHyembie
pa3mepsl yactul nopomka 40—100 MxM. ['a300pOIIKOBYIO HAIIABKY UCIIOIB3YIOT B
OCHOBHOM MpH PEMOHTHBIX paboTax [jisi BOCCTAHOBJEHUS U YIPOUYHEHHS
aBTOTPAKTOPHBIX  JETajeil, IITaMIOB MW  MaTpull, TOJOBOK pEIbCOB B



JKEJIE3HOJOPOKHOM TPAHCIIOPTE U Jpyrux jeraneil. Hepocratok 3toro cnocodba —
HU3KO€ HUCTIOIb30BaHNUE HAILJIABOYHBIX MaTepuaioB (60-80%).
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Pucynok 1. I'opesika qJisi ra3onopoimKkoBOd HAMJIABKHA

l'azonnamennoe HanvileHue ¢ NOCIEOVIOWUM  ONjadgleHuemM (Haniaska
HanvlileHuem) TO3BOJSET HAHOCUTh TOHKUM M3HOCOCTOMKUM cliol 0e3 nedopmaruu
U3JIeTUSl U OCHOBAaH Ha MPUMEHEHUH CILJIABOB «HUKEIIb — XPOM — KPEMHUI — Oop»
B BHJIE€ MOPOIIKOB ¢ Temieparypoil muasienus 1020— 1080°C. JlanHble cIuiaBbl
ABIIAIOTCS CaMOQIIOCYIONUMUCS, TaK Kak MpU TUIABICHUH OOpa3yloT 3allluTHHIE
cTeks1000pa3Hble NUIaKU. TeXHOJIOTHYecKHu crnocod COCTOUT M3 JBYX IMPOLIECCOB —
HaIbUIEHUs TOKPBITHS W €ro omuiaBieHud. lIpoliecc ra3zoniaMeHHOro HalbUIEHUS
BKJIFOYAET B ce0sl HarpeB MaTepuaia 10 )KUJKOIO COCTOSIHUSA, €r0 paclbUIEHHE Fa30BOM
CTpyel u HaHECEHHUE ¢ OOJBIION CKOPOCTHIO Ha 00pabaThIBaeMyI0 TOBEPXHOCTE. [Ipu
yJape 4YacTULIbI COETUHAIOTCS MKy COOOM U C MOBEPXHOCTHIO, 00pa3yst HAbIIICHHBIH
cinor. IloBepxHOCTH H3HENMSA TNEpen HAIbUIEHUEM NOABEPTAIOT NECKOCTPYHHON
oOpaboTke. /{1 HaNbUIEHHsS] MCHOJB3YIOT Ta30IJIAMEHHBIE TOPEJIKH MOPOIIKOBOTO
THUIIA, B YACTHOCTHU T€, KOTOPbIE MPUMEHSIOT JJIs Fa30I0POIIKOBOI HAMJIaBKH.

[Iponecc omnaBiaeHUs OCYUIECTBISIIOT TEMHU K€ TOPEJIKaMU, YTO U HAINbLICHUE,
a TakKe MHIYKIMOHHBIM, TIEYHBIM WJIH TUIa3MEHHBIM criocobamu. [Ipu orutaBienuu
HaIBUICHHYIO MMOBEPXHOCTh HArPEBAIOT J0 TE€X IMOp, MOKa OHAa He 3a0JIECTUT U B HEl
HE OTPa3UTCs IUIaMsl, IPU STOM MPOUCXOJUT CIUIABIICHHE OIUIABJIEHHOIO CJIOS C



OCHOBHBIM METAJUIOM. B CBSI3M ¢ T€M, YTO OIUIABJIEHUIO HOKPBITUS MPEIIIECTBYET
npeaBapuTeNbHblil onorpeB aeranu Ao temmneparypbsl 800—900°C, stoTr cmnocob
NPUMEHSIOT JJI1 CPABHUTEIBHO HEOONBIINX U3IENIHM, Macca U popMa KOTOPBIX JAIOT
BO3MO>KHOCTh HarpeBaTh UX 10 TpeOyeMbIX TeMiiepatyp 0e3 3aTpyIHeHusI.

['a3ormiaMeHHBIM HANBUIEHUEM C IOCIEIYIOIIUM OIUIABICHUEM YIIPOYHSIIOT
IUTYHKEPBI, JIONTATKU BEHTWISITOPOB, JIEMEXH IUIYTOB, IITAMIIBI U T.II.



[TpakTuueckoe 3ansitue NelS

Tema: «/lyroBoe u BEICOKOYaCTOTHOE HanbuieHUE. [l1a3MeHHOE HANIBIIICHUE).

[lens: mnpuBUTHE  NPAKTUYECKUX  HABBIKOB  MPUMEHEHUA  JyrOBOIO,
BBICOKOYACTOTHOTO U IJIA3MEHHOT'0 HAIlbUICHUS, BEIOOpa 000PYI0BaHMS U ITapaMeTpa
peXuMa IyroBOro, BBICOKOYAaCTOTHOT'O Y IUIA3MEHHOTO HAIIbUICHUS.

5 MarepuanbpHoe oOecrieueHue

5.1 HHcTpyKuHs K IpakTHYECKOMY 3aHATHIO.

5.2 Ueprexu aeraneil.

5.3  CnpaBouHasi ¥ TEXHUYECKAs TUTEpaTypa.

1.3.1 Opranuzanusi ¥ TMPOBEJACHHE MOHTaXa M PEMOHTA MPOMBIIIJIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK aJis CTyJ. yupexaeHuil cpea. npod. oopa3oBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzn., crep.-M.:
N3narenbckuil neHTp «Akagemus», 2017-272c.

1.3.2 Meroapl npo(pHUIaKTHKKA U PEMOHTA MPOMBIILIIEHHOTO 000pYOBaHUS: :
y4eOHUK I CTYyA. yupexnaeHuil cpen. npod. Obpaszosanus/[HO.H. Boponkun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: M3narensckuii ueHTp «Axkagemusi», 2010-240c.

6 [Topsiiok BeITIOIHEHUS PaOOTHI

6.1 BbINOTHUTH ONMCaHWE NPUMEHEHUS, NMPUHINNA JIEUCTBUSA AYTrOBOIO,
BBICOKOYaCTOTHOI'O U TUIa3MEHHOI'0 HaIIbLJICHUS.

6.2 BBINOTHUTH CXEMBI JOYrOBOTO, BBICOKOYACTOTHOTO M IUIA3MEHHOIO
HaIlbLICHUS.

6.3 BwiOpats oOopynoBaHWEe I JOYrOBOTO, BBICOKOYACTOTHOTO U
IJIA3MEHHOT O HAIbUICHUSL.

6.4 BriOpaTh mapameTpbl pekuMa Jjisi TyroBOT0, BBICOKOYACTOTHOTO U
IJIA3MEHHOTO HANBUICHUSI.

JlyroBoe M BBICOKOYACTOTHOe HamnblLIeHHe. Cxema O0y206020HanvlieHu.
CxeMa BbICOKOYACTOTHOTO HANbIJICHHS.

CyuiHocTb npoiiecca 0y208020 HanbvlleHus 3aKII0YaeTCs B TOM, YTO MOAAIOIIUM
MEXaHU3MOM 2 4Yepe3 HAKOHEYHUK 3 HENpEephIBHO TMOJAIOTCA MOJ YIJIOM JIBE
W30JIMPOBAaHHbIC, HAXOJAIIMECS TOJ HANpsHKEHUEM  MOPOBOJIOKM 1, mipu
COTIPUKOCHOBEHUU KOTOPBIX BO3HUKAET AJIEKTPUUECKas Ayra (pUCyHOK 9).



Pucynoxk 1. Cxema dyzo06020 nanvinenus

PacninaBiieHHBI B HEW B3JEKTPOAHBIN METANI PACHBUISETCS CTPYEH CKATOTO
BO3ayXa, noasogumoro nox aasienueM 0,4-0,6 Mlla yepe3 comno 4 B 30HY IyrH,
YCKOPSIETCSl M HAIIPaBJISIETCSl HA MOBEPXHOCTh JETaNM 5, 00pa3ysi HalbUICHHBINA CIIOH.
Jns 1yroBoro HambUICHHsS OTE€YECTBEHHAs IPOMBIIIJIEHHOCTh BBIITYCKAET PYYHbIC
(OM-14, ODM-14M) u cranounble (OM-12-67, ODM-15) MeramauzaTopbl, a TaKkKe
ycTaHOBKYy YJIM-2, B KOTOpyI BXOAST ABa Merayum3aropa OM-14M, cBapouHblii
BBIIIPSIMUTENb, IyJbT YIPABICHHS, MEXAHU3M [OJAa4Yd IPOBOJOKH, CpPEACTBA
WHMBUAYAJIBHOW 3alIUTHI OllepaTopa.

Cnoco0 mpocT B 00CIy)KMBaHUHU, OTJIMYAETCS YHUBEPCAIbHOCTBIO: B KAYECTBE
HaMbUISIOMIMX MAaTepUaiOB  MOXHO MPUMEHSATH DJIEKTPOJHBIE CBAapOUYHbIE U
M3HOCOCTOMKHE HarmjnaBouHble mpoBosioku (CB-0812C, Hn-40, Hn-40X13,
Hn30XT'CA u ap.), a Takxke IpOBOJOKH U3 LIBETHBIX METAJUIOB (HUKEJS, LIMHKA, MEIU
U JIp.); BO3MOKHO HAHECEHHE Ha MOBEPXHOCTHU JICTAJICH 3aIIUTHBIX AHTUKOPPO3UOHHBIX
MOKPBITUH, a TaKX€ HM3HOCOCTOMKUX - TIPU BOCCTAaHOBJICHMHM Jertanieil. TosmuHa
NOKphITUsL cocTaBisgeT oT 0,1 MM A0 HECKOIBKMX MHJUIUMETPOB. [IOKpBITHS MOTYT
OBITh HAHECEHBI Ha JIeTajIu JIF000M (PopMBI (LIMIIMHAPUYECKHUE, TNIOCKUE) U3 PA3TUIHBIX
MaTepualioB (CTayiM, 4YyryHa, LBETHbIX MeTawioB). Ilpumenenue cmnocoba
[eJIeCO00pa3HO HE TOJIbKO Ha KPYMHBIX PEMOHTHBIX MPEANpPUITHIX, HO M Ha
HEOONBINX (HAIPUMEP, B PEMOHTHBIX MAaCTEPCKUX KOJIX030B, COBXO30B).

HanbineHne BBIMOMHAIOT, KaK MPaBWIO, B JBa IMPUEMA: CHAYala HANBUISAIOT
MOJICTION, a 3aTeM TpeOyeMblil CIUIaB.

[Ipou3BoaUTENBHOCTD 0y208020 Hanvinenusi coctaBisger 3- 20 kr/u. K
HEJIOCTaTKaM IpoIlecCa OTHOCUTCS TOBBIIIEHHOE OKHUCJICHUE METalllla, BBITOpPAHUE
JETUPYIONIUX JJEMEHTOB, BCJIEJACTBUE YEro XHUMHUYECKHIl COCTaB MOKPHITUA
3HAYUTENIHLHO OTJIMYAETCSI OT UCXOMHOro coctaBa. [IpuMeHeHue i HaNbUICHUS



MPOBOJIOK C U30BITKOM JIETHPYIOIINX 3JIEMEHTOB B OIPEEICHHON MEepe KOMIICHCHPYET
UX TIOTEPHU IIPU BHITOPAHUH.

CyIHOCTh TPOILIECCA 8bICOKOUACMOMHO20 HANBLIEHUs COCTOUT B TOM, YTO
IIPOBOJIOKa 6 MOJAIOMIMMHM POJUMKAMU 7 4Yepe3 KaHall HaIpaBIAIOLIENd BTYJIKH
KOJIBLIEBOTO MHAYKTOpa 4, NMHWTAeMOro OT TeHeparopa TOKa BBICOKOM YacTOTHI,
I0JIA€TCsl B 30HY KOHLIEHTPATOpa TOKAa, KOTOPHIM IUIABUT €€ Ha HEOOJIBILIOM Yy4acTKe
JUIMHBI, a IPOXOJAIas 4epe3 BO3AYLIHBIA KaHal 5 CTpys BO3AyXa pacubUIAeT Ha
MEJIKME YacTULIbI 3 ¥ HAHOCUT Ha MOBEPXHOCTH JeTanu 1, popmMupys Takum oOpa3zom
nokpeiTue 2 (pucyHok 10).

/12 3 4 ]

Pucynox 3. Cxema svicokouacmommnoco HanvlieHus

B kauecTBe HambUILIEeMOro wmaTepualia MPUMEHSIOT CTajJbHBIE MPOBOJIOKU
TUAMETPOM 4-5 MM TeX K€ MapOoK, YTO U JJIs TyTOBOTO HambuIeHHs. Bricokas gacTtoTa
toka (100- 300 kI'm) oOecrneunBaeTCs NPUMEHEHUEM JAMIIOBBIX T€HEPATOPOB TOKOB
BbICOKOM yacToThl Tuna JII'TI3-30, JIT'TI3-60r, ['3-46 u ap.

[To cpaBHEHWIO ¢ JYrOBBIM HAIBUICHHEM BBICOKOYACTOTHOE YMEHBIIIACT
BBITOPaHUE DJIEMEHTOB, IOBHIIIACT IJIOTHOCTh TOKPBITHH, HO €r0 00OpYyJAOBaHHE
CIIOXKHEE U IOPOXKE.

H.]Ia?.MeHHO-I[yI‘OBOG HaIlblJICHHC

IIna3mMeHHOE HanbLIEHHE I0 CPABHEHUIO C Ta30IUIAMEHHBIM HANBUICHHEM H
AIEKTPOAYTOBOM METAJUIU3ALIUEN UMEET P IPEUMYILECTB:

. IIO3BOJIAET HAHOCUTH NOKPBITHUS W3 MAaTEPUAIOB IMIMPOKOrO0 COCTaBa
(MeTaybl, CIUIaBbl, OKCH[bI, KapOWJbl, HUTPHUIbI, OOpPUABI, IJIACTMACCHI M UX
pa3anyHble KOMIIO3UIMH) Ha pa3HOOOpa3HbIi MaTepuan OCHOBBI (METaJUIbl, KEpaMHKa,
rpaduT, IIACTMACCHI U Ap.);



. IUIa3MOTPOHBI  MO3BOJIAIOT B HIMPOKUX THpPEJeNax peryjnpoBarh
HHEPreTHUECKHUE XaPAKTEPUCTUKHU IJIa3Mbl, UTO OOJIETYAET MOIYYCHHE MOKPBITUN CO
CBOMCTBaMHU, 0OOYCIIOBJIEHHBIMU TPEOOBAaHUSAMH TEXHOJIOTHH;

. UCIOJIb30BAaHUE B IJIA3MEHHBIX TOPEJIKAX MHEPTHBIX I'a30B U CMECEH, He
COJEpIKAIMX KHUCIOPOJAA, CIIOCOOCTBYET YMEHBIIEHHMIO OKHUCIIEHUS HAIbUIIEMOIO
MaTepuaia U IOBEpXHOCTH JI€TalH;

. HOKPBITHS, HOJTyYEHHbBIE IUIa3MEHHBIM HamblJICHUEM, o
(U3MKOMEXaHUYECKUM  CBOMCTBAM  MPEBOCXOJAT  IMOKPBITUS,  IOJyYEHHBIE
ra3orjIaMeHHBIM U TyTOBBIM CITIOCOOaMH HaIbUICHUSI.

[11a3mMeHHO-AYroBO€ HAaIbUIEHWE [0 BHUAY HCIOJIB3yEeMOr0 MPUCATOYHOTO
MaTepuaa MOJpa3iessieTCcs] Ha: HANbUICHWE MOPOIIKOM W HANbUICHHE MPOBOJIOKOM
(pucyHok 3.12).

TexHoJ0rn4ecKuii mpouecc

[TopomKOBBIE PACHBUIUTENN B 3aBUCUMOCTH OT CBOMCTB W Pa3MEpPOB YaCTHUIL
MOTYT OCYUIECTBIISITh MOJIayy MPUCAA0OYHOT0 MaTepuaia (pucyHok 3.13):

. HEMOCPEICTBEHHO B TUTA3MEHHYIO CTPYIO Ha BBIXOJIC U3 TIa3MOTPOHA;
. I0JT YIJIOM K COIUTY IJIa3MOTPOHA, HABCTPEUyY MOTOKY HOHHU3UPOBAHHOTO
rasa;
. BHYTPb COILIA IJIA3MOTPOHA B 3aaHOAHYIO 30HY WJIM B JJOAHOJHYIO 30HY

IIJJA3MEHHOM AYTH.

Ilojaya mnopomka B IUIa3MEHHYIO CTPYHO HCIIOJB3YETCS B IIA3MOTPOHAX
00npIION MOIIHOCTH. Takas cxemMa MojJayu He BiIMSeT Ha (GOpMHpPOBAHHE MOTOKA
IUIa3MBbl, a MIa3MOTPOHBI XapaKTEPU3YIOTCS 3aBBIIIEHHON MOLIHOCTBIO, YTOOBI TeIIa
IUTA3MEHHOM CTPYH XBaTWJIO Ha HATPEB NOPOIIKA.

[lomaya mopoiika B JOAHOAHYIO 30HY HauOoJiee BBITOJAHA C TOYKH 3PEHHUS
TeII000MeHa, HO COMpsKEHa ¢ MEeperpeBOM YacTUIl B COIJIe U 3a0MBaHUEM COILIa
pacruiaBie€HHbIMU YacTULIAMH, 4YTO NPUBOAUT K HEOOXOAMMOCTH BBIIBHKEHUS
MOBBILICHHBIX TPEOOBaHUI K paBHOMEPHOCTH I10J1a4H MOPOILIKA.

O} pexTUBHOCTH HarpeBa YacTULl MOPOILIKA MOKHO MOBBICUTh MPU OJHHUX U TE€X
K€ IapaMerpax pEXHMOB NyTeM O0ojiee PaBHOMEPHOIO €ro paclnpelesieHus I0
CEUCHHMIO TOpSYE 30HBI IUIA3MEHHOM CTPyH. DTOMY CIIOCOOCTBYIOT KOHCTPYKLIMH
IJIa3MOTPOHOB, IO3BOJISIIOIIKE BBOJAUTH MOPOLIOK B IJIa3MEHHYIO CTPYIO HE YEPE3 OJTHO
OTBEPCTHE, a, HAIIPUMEDP, YEPE3 TPH, PACTIONOKEHHBIX 1O yriaoMm 120°. ITpu atom KITJ]
Harpesa nopoiuka u3mensiercs ot 2 1o 30 %.



Pucynox 4. Cxema I1JIA3MEHHOT O HaIbUICHUSA:
a - MOPOIIKOM; O - MPOBOJOKON. 1 - MOMBOA TIa3MO0OOpa3yIOLIEro rasza; 2 - KaroA
IJ1a3MOTPOHA; 3 - KOpIyC Karoaa; 4 - U30JATOp; 5 -KOpIyc aHona; 6 - MOPOUIKOBbII
nuTaTenb (pUC. a) WIM MEXaHU3M MoJaud NpoBOJOKH (puc. 0); 7 - moaBoA rasa,
TPAHCIOPTUPYIOIIETO MOPONIOK; 8 - TIJIa3MEHHAs CTPYA; 9 - ICTOUHUK MUTAHUS.

Pucynox 5. Cxembl 1oJ1a4u [IOpOIIIKa B MJ1a3MOTPOH: |
- B INIA3MEHHYIO CTPYIO; 2 - O] YIJIOM K IUIa3MEHHOMU CTpYE; 3 - B COILIO.



[TpakTueckoe 3ansitue Nel6

Tema:  «Pa3paboTka  TEXHOJOTMYECKOTO  TMpOIlECCa  BOCCTAHOBJICHUS
MOBEPXHOCTEN XPOMHPOBAHUEM.

Llens: npuBUTHE NPAKTUYECKUX HABBIKOB pa3pabOTKU TEXHOJIOTHYECKOTO
Mpoliecca BOCCTaHOBJICHUS MOBEPXHOCTEH XPOMUPOBAHUEM, BEIOOPA DIIEKTPOJIUTA.

7 MarepuanbHoe obecrieueHue

7.1  HHCTpyKUHS K TPAKTHYECKOMY 3aHATHIO.

7.2 UYeptexu aeraneil.

7.3 CnpaBouHasi U TEXHUYECKAs TUTEpaTypa.

1.3.1 Opranuzanusi ¥ TMPOBEACHHUE MOHTaXa M PEMOHTA MPOMBIILIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A CTY. yUpexaeHul cpea. npod. odpazoBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uza., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Meroapl npopUIaKTHKKA U PEMOHTA MPOMBIIIIEHHOTO 000pYOBaHUS: :
y4eOHUK Ui CTYy[H. yupexaeHuil cpen. npod. Oopasoanus/[FO.H. Boponkun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: M3narensckuii ueHTp «Axkagemusi», 2010-240c.

8 [Topsiiok BeITIOIHEHUS PaOOTHI

8.1 BbInmonHUTH oONUCaHHWE MPUMEHEHHUs, JAOCTOMHCTB U HEJIOCTaTKOB
AIEKTPOIUTUUECKOTO (TaIbBAHUYECKOT0) TOKPBITUS XPOMUPOBAHUEM.

8.2  BBINOJHHUTH CXEMY AJIEKTPOIUTUYECKOTO OCAKICHHS METaJLIA.

8.3  BbIOpatTh 37EKTPOIUT AJIsE XPOMUPOBAHHUS.

8.4 Pa3zpaboTaTh TEXHOJOTUYECKUN MPOIIECC BOCCTAHOBIICHHUS TOBEPXHOCTEN
XPOMHPOBAHHUEM.

TexHoJ0ru4ecKuii Mpouecc XxpoOMMpPOBAHUSA

TexHoIoTMYEeCKUE Olepalud MOpud  PEMOHTE (BOCCTAaHOBJICHUH) JieTajiei
XPOMHUPOBAHUEM BBITIOIHSIOT B CIIEIYIOUIEH MTOCIEI0BATEIbHOCTH.

Mexannyeckas 00paboTka. [ToBepxHOCTH JeTajiei, [MOJUIEXKAIIME
XPOMHPOBAHUIO, IITU(PYIOT /10 BBIBEACHUS CJICIOB U3HOCA U TIOJyYEHUST HE0OXOUMOMN
reoMeTpUYECKOi (OPMBI.

IIpomMbIBKa neTanel B OPraHUYECKUX PaCTBOPUTENSAX M MPOTHUPKA BETOLIbIO. B
Ka4eCTBE PACTBOPUTEIICH IPUMEHSIOT OCH3UH, KEPOCHH, TPUXJIOPITaH, OSH30JI U JIp.

MonTaxx ngerasieid Ha moaBecky. HeoOxommmo ciaeauTh, dYTOOBI IeTaln
OJIMHAKOBO OTCTOSJIM OT TIOBEPXHOCTH aHoAa. BaHHy criegyer 3arpyxarb
OJHOPOJIHBIMM JIETAISIMHM, YKPEIUJICHHBIMU Ha OJMHAKOBBIX NoABeckax. lloaBecku u
KOHTaKThl JOJDKHBI OBITh M3TOTOBJICHBI M3 OJWHAKOBBIX MaTepuanioB. KoHTakTHBIE



KPIOUKH PEKOMEHIYETCS M3rOTaBlIMBaTh U3 OpOH3bI U Meau. B xauecTBe Marepuana
JUIS TIOABECOK, MPUMEHSIOT CTajlb, CEYEHHUS MOJIBECOK PACCUUTHIBAIOT, UCXOIS M3
mrotHOCcTH ToKa 0,7... 1,0 A/MMm2. ExxemHEBHO aHOIBI OUMIIAIOT OT OKHCIIOB U HajJIeTa
ANEKTPOJIUTA.

O06e3xupuBaHue. Pexomennyercs MPUMEHSITh ANEKTPOIUTUUYECKOE
00e3:KUpUBaHKE B pacTBOpE cieayroiiero cocrana: eakuii Hatp (NaOH)—30... 50 r/m;
KanpiuHupoBanHas cona (iNa2C03)—25...30 r/a u xkuakoe crexino (Na2Si03)

— 10 ... 20 r/m.

Temneparypa snekrponura — 60... 70°, mioTHOCTh TOKa — 5....15 A/am2.
Bpewms Belaepxkku Ha karoge — 2... 3 MuH, a Ha aHoge — 1...2 muH. Ilocne
00e3KUpUBaHUS JETalu CHauyaja MpPOMBIBAIOT Topsiued Bojmoi (60... 80°), a 3atem
x0J10/iHOM. O0€3KUpUBAHUE CUUTACTCS 3aKOHYEHHBIM, €CJIM MOCIe MPOMBIBKA BOJIa
pPaBHOMEPHO CMayMBaeT TMoBepXHOCTh. [locie oO0e3xkupuBaHUS MPOU3BOIUTCS
n30JAMs L TOBEpXHOCTEN, HE MOJIEKANIMX XPOMUPOBAHUIO. /[ M30JSIIIUM MOKHO
MPUMEHATh NEPXJOPBUHWIOBBIN Jak, nak AK-20, wuemnynoua, BUHHUILIACT,
MJIEKCUTIIAC, XJIOPBUHUIIOBBIE TPYOKH WIIH XJIOPBUHUIIOBYIO» U30JSIIMOHHYIO JICHTY.

JlekanmupoBaHue — 9TO IIpoliecc o00pabOTKU Jerajneid B XPOMOBOM™
anekTposute, cocrosmem u3 100 r xpomoBoro anruapuaa (CrO3) u 2...3 r cepHoit
kuciotbl (H&SO4) na 1 11 BojbI.

JlekanupoBaHue (TpaBjieHUE) CTANbHBIX JAeTajed nmpoBoasT B Teuenue 30... 90
C IpH TUIOTHOCTH ToKa 25... 40 A/mm2. A ans neraneil U3 ceporo 4yryHa Jydlline
pe3yJbTaThl, B CMBICJIE TIPOYHOCTU CIETUICHUS, JOCTUTAIOTCS MPHU IJIOTHOCTH TOKA
20... 25 A/aM2 u npoaoJBKUTENBIIOCTH AekanupoBanus 25... 30 cek. Temmeparypa
AIIEKTPOJIMTA BO BCEX CIIyuasx J0JbKHA ObITh 55... 60 °C.

[Iponecc xpomupoBanusi. [lociae aHOTHOTO AEKANMUPOBAHUS IETAINA 3arPyKarOT
B BaHHY XpPOMHPOBAHMS U MPOTPEBAIOT UX MPU BBHIKIOYEHHOM TOKE B TE€UYEHHE 5... 6
MUH, a 3aTeéM [JalT TOJHbIA TOK COIJJaCHO pPEXUMYy XpoMupoBanHus. Ilpu
XPOMHMPOBAHUY UYTYHHBIX/IETAJIC BHAYAJIE B TEUECHHE 3... 5 MUH JAIOT «TOTYOKTOKA»
IpH IUIOTHOCTH, B 2...2,5 pasa mpeBblaronieil BeiOpannyto mo pexumy. Konebanus
TEeMIIepaTyphbl 3JIEKTpoiuTa MOTryT ObITh B mpenenax =1 °C. He momyckaroTcs
MepephIBbl TOKA B IMPOLECCE AJIEKTPOJIM3a, TaK KaK OHU BBI3bIBAIOT OTCIAWBAHUE
XPOMOBOTO TOKPBITUA. [IpogokuTh mpolecc mocie nepepbiBa TOKa MOXKHO, €Clu
XPOMHPYEMYIO TOBEPXHOCTH IMOJIBEPTHYTh AHOJIHOMY TPABIICHUIO MPH IIIIOTHOCTH TOKA
25... 30 A/am2 B Teuenne 30... 40 ¢, a 3aTeM HW3MEHUTH HANPaBJICHHE TOKA. B aTOM
CIydae OCaXJICHUE XpoMa CIIEAYET HAYMHATh MPU KAaTOJAHOM MIOTHOCTH ToKa 20... 25
A/nM2 1 OCTETIEHHO YBEJIMYUBATH JOHOPMAIbHOM.

AHOJIBI JJISI XpOMUPOBAHHUS M3TOTABIMBAIOT U3 YMCTOIO CBUHIIA WJIU CILIaBa,
cocrosiero u3 92...93% ceunua u 7... 8% cypbMbl. AHOJIBI U3 YMCTOI'O CBUHIIA B
OOJbIIE CTEMEeHM TOKPHIBAIOTCS HEPACTBOPUMOM M  HENMPOBOJSIICH IJICHKOU
XPOMOBOKHUCJIOTO CBHHIIA, YEM aHOJIbI U3 CILJIaBa CBUHIIA U CypbMbl. B OosblIMHCTBE
CJIy4aeB aHOJbl U3rOTABIIMBAIOT IUIOCKUMH U LWJIMHAPUYECKUMU. [Ipu



XPOMHUPOBAHUM JI€TaJCH CIIOKHOW KOH(HUTypauu O4epTaHus aHoAa OMPEACISIOTCS
dbopmoil karona. PaccrosiHue Mexay aHOAaMU U JETalsIMU PEKOMEHIYETCsl JeiaTh
30... 35 MM, HO He Oomee 50 mMm. Paccrositnue nmeraneili OT AHMINA BaHHBI JOKHO
coctaBiATh He MeHee 100... 150 MM, a OT BEpXHETO YPOBHSI DJIEKTPOIUTA — HE MEHEE
50... 80 MM. YpoOBEHb 3JEKTPOJIUTA JAOKEH ObITh HM)KE BEPXHUX KPOMOK BaHHBI Ha
100...150 mMm. [Ipu 3aBemBaHuu JeTaneil B BAHHY HEOOXOJUMO, UTOObI BCE YUACTKH
aHOJ10B ObUIM OJIMHAKOBO yIaJIEHbl OT IPOTHUBOIIOJIOXKHBIX YYaCTKOB Karoaa. [Ipu atom
TOJIIIIMHA CJI0S XPOMa OTKJIAbIBACTCS] pPABHOMEPHO T10 BCEH MOBEPXHOCTH JIETAIIH.

['myOuHa morpy>kKeHus aHOJOB W JeTajel (KaTo0B) B BaHHY JOJDKHA OBITH
OJIMHAKOBOM, TaKk Kak IpU Pa3IUYHONW TIyOWHE Ha Kpasx XPOMHUPYEMBIX JeTanel
00pa3yroTcs yTONIIEHUS, HCKaxaromue Gopmy. CKOPOCTh OCAKIACHHUS CIIOS XpoMa MU
miotHocTy Toka 40... 100 A/mm2 coctaBaset 0,03... 0,06 mm/4.

Ilo okoHYaHWM Mpolecca XPOMHUPOBAHUS JIETAJIM BBITPYXKAIOT W3 BaHHBI U
BMECTE C ITOJBECKaMHU IMPOMBIBAIOT B XOJIOJIHOM BoJie (B cOOpHUKE 2JIeKTposnTa) 15...
20 c. OkoHYaTEeIBHO JETad MOIOT B XOJOAHON TPOTOUYHOM BOJIE.

OO6paboTka mocie moKpbITUsA. [IpOMBITBIE U OUMINIEHHBIE OT W3OJIAIMH TN
WHOI/Ia TOABEpPraloT TepMUueckod oOpabotke npu Temmeparype 150—200°C B
TeueHue 2...3 4, a 3aTeM MEXaHNICSCKOH.

Jlnst mumndoBaHUS TPUMEHSIOT KPYTW MSITKHUE WM CPEIHEH TBEPAOCTH C
pazmepom 3epHa ot 60 no 120. [llnudoBanue BeayT Mpu MHTEHCUBHOM OXJIAXKICHUU
KUJIKOCThIO U mpu ckopocTu Kpyra 20...30.m/c u Bbime. CKOPOCTh BpallleHHs
netanu—I12...20 m/MuH.

Pexxumsbr anextponuza. Ilpomecc ocaxkaeHuss XpomMa UM CBOMCTBA XPOMOBBIX
HNOKPBITUNA 3aBUCIT OT PEXHUMA, MPU KOTOPOM OCAKIAETCS XPOM Ha TMOBEPXHOCTH
MeTaia, T. €. OT KaTOAHOW IUIOTHOCTH TOKA M TeMIepaTypsl dnekrponuta. Hanbomee
ACHOE€ TpEACTaBICHHE O MPUMEPHBIX TpaHUILlAX PEKUMOB  BJIEKTPOIU3A,
00ecreurBaoIIKX MOJyYeHUe Ceporo, OJIECTAIEro U MOJIOYHOTO OCAJKOB XpOMa, JaeT
auarpaMma IjaoTHOCTH ToKa u Temneparypsl (DK—t), nzoOpaxennas Ha pucynke 19.

Cepblii 0caoK Xpoma IOSBIIIETCS HA KaToAE€ IIPM HU3KHMX TeMIepaTypax
anektponn3a (35...50 °C) u mmpokoM Juamna3zoHe IUIOTHOCTEH Toka. Ocaaku
onectsamero® xpoma o01aaar0T BeICOKOH TBepocThio (6000... 9000 H/MM2), BEICOKOMA
M3HOCOCTOMKOCTBIO U MEHBIIEN XPYIIKOCTBIO.



http://podaroktut.com.ua/category_8.html
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PucyHok 1. 30HBI XpOMOBBIX OCaJIKOB.

MoJiouHbIi XpOM MoTyyaeTcs npu 0osee BEHICOKUX TeMIeparypax, JeKTPOIUTa
(Bpime 70 °C) W MMPOKOM HHTEpBaje IUIOTHOCTEM Toka. MoOoOYHbIE OCaaKu
OTJINYAIOTCSl TOHMXEHHOU TBepaocThio (4400..-6000 H/mMm2), miIacTUYHOCTBIO U
IIOBBILIEHHON KOPPO3UOHHON CTOUKOCTBIO.

[Topuctoe xpomupoBanue. Ilopucroe XpOMHpOBaHME MPUMEHSETCA IpHU
pEeMOHTE JeTaneil, padoTalIIUX HAa TPEHHE B MHape C Pa3IUYHbIMU METAJUIAMHU U
CIUIABaMU IIPH BBICOKHMX YJIEIBHBIX IABICHUAX M OKPYXHBIX CKOPOCTSAX WIH IIPU
MOBBIIICHHBIX Temmeparypax. K TakuMm [eransiM OTHOCSTCS TWIb3bl LWJIMHAPOB
JBUTATEJIe BHYTPEHHETO CrOPaHusl, KOJIEHYAThIE BaJlbl U JP.

[lopucTtble  XpOMOBBIE MOKPBITUS MOXHO  IOJIy4aTb MEXAHHYECKHUM,,
XUMHUYECKUM U JIEKTPOXUMUYECKUM CITOCOOAMH.

[Ipy MexaHuM4yeckoM crocobe Ha MOBEPXHOCTh JETadd [0 XPOMHUPOBAHUS
HAHOCST yIJIyOJIeHHs B BUJE MOP WIM KaHAJIOB. Takyro MOArOTOBKY OOECHEeYMBAIOT
HAaKaTKOM CIEUMaJbHBIM POJIMKOM, JApPOOECTpyHHON 00pabOTKON u JApYyrHMH
cnocobamu. [locie XxpoMupoBaHUsi BOCIIPOU3BOASTCS HEPOBHOCTH, MOJTYUYEHHBIE MPU
MTOATOTOBKE.

XUMUYECKUM  CHOCOOOM  IOJIy4aloT  IMOPHUCTOCTh IYTEM  TpaBJICHHUS
IIOBEPXHOCTH B COJITHOM KHCIIOTE.

Haubonpiiee pacmpocTpaHeHHE TMONYYHUT — DJICKTPOXUMHUYECKHH  CIOCO0
MOJIYYEHUSI TTOPUCTOTO XpoMa. ITOT CIOCOO 3aKiIroyaeTcsi B aHOJIHOW 00paboTke
XPOMHUPOBAHHBIX JETAIE B 3JIEKTPOJIUTE TOrO K€ cocTaBa. B 3aBHCHMMOCTH OT
PEKUMOB XPOMHUPOBAHUS MOPUCTOCTh XPOMOBBIX MOKPBITHI OBIBAET ABYX THUIIOB —
KaHaJibyaTass M ToyeuHas.. [Ipu peMoHTe T'Mib3 LMIMHIPOB, BTYJIOK, KOJEHYATBIX
BaJIOB U NOJIOOHBIX UM J€TaJIel MPUMEHSETCS KaHaIb4aTblid TUIT TOPUCTOCTH. Takyk>
MIOPUCTOCTh W HAWMEHBIIMN HM3HOC B YCJIOBUSAX TPEHHUS MOXKHO IIOJYyYHTh MpU
XPOMHUPOBAHUMU B 3JieKTpoiute, cocrodmeM u3 250 r Cr03 u 2,5 r H2S04 na 1 n



BOJIBI, TIpU Temmeparype anekrponuta 60+1 °C u katogHOM MWIOTHOCTH TOKA 55... 60
A/nM2. TpaiieHue BenyT IpH INIOTHOCTH aHOAHOTrO ToKa 35 ...45 A/nM2 B TeueHue 8
MUH B TOM K€ 3JIEKTPOJIUTE.

Toueynass mopucTocTh 0Opa3zyeTcsi MpU XPOMHUPOBAHUM B YHHUBEPCATHLHOM
ANIEKTPOJIUTE TP TUIOTHOCTH Toka 45... 55 A/am2 u temmepatrype 50... 55 °C.
AHOIHYI0 00pabOTKY MPOBOJAT TaK e, KaK U MPU KaHAIbYaTOW OPUCTOCTH, T. €. IPU
TJIOTHOCTH ToKa 35... 45 A/nM2 B TedeHne § MuH.

XpOMHUPOBAHHE B CaMOPETYJIMPYIOLIEMCS 3JeKTposute. B mocineaHee Bpems
pa3pabOTaH  HOBBIM  XPOMOBBIA  BJEKTPOJIUT,  HA3bIBAEMbIH  CKOPOCTHBIM
CaMOpETyJIMPYIOIIMMCS, €ro COCTaB: XpOMOBbIM  anruapua — 225... 300 r/m;,
KpeMHepTopucThiii kanuii — 20 /71 ¥ CepHOKUCIBIN CTPOHIIUI — 6 T/11.

B TakoM 3iexTposuTe BBIXOJ MO TOKY MPU XPOMHUPOBAHMM cocTaBiseT 17...
22%. CaMmoperyJMpyromumMcsi OH Ha3BaH NOTOMY, YTO IPU BJEKTPOIU3E€ B HEM
aBTOMATHUYECKHU TMOJJIEPKUBACTCS HEOOXO0UMasi KOHIIEHTpAIlMs aHMOHOB, BBOJIUMBIX
B XPOMOBBIN 3JEKTPOJIUT. DTO MPOUCXOAUT B PE3YJIbTaTe U3OBITOYHOTO KOJIMYECTBA
TPYJHOPACTBOPUMBIX COJIEH KPEeMHE(PTOPUCTOTO Kajusi M CEPHOKHUCIOIO CTPOHIIMS,
PacTBOPUMOCTb KOTOPBIX M3MEHSETCA B 3aBUCMMOCTH OT KOHLEHTpAaLMUd XPOMOBOTO
aHTUAPUJIA U TEMIIEPATYPHI JIEKTPOJIUTA.

UToObl MOJYyYUTh U3HOCOCTOMKOE TMOKPBHITUE B CAMOPETYJIUPYIOIIEMCS
AIIEKTPOJIUTE, PEKOMEHAYIOT COOII0JATh CIEAYIOIMIME PEXKUMbl XPOMHPOBAHUSA:
mwioTHocTh Toka 50... 100 A/nM2, Temnepartypa snekrpoaura 45... 55°C. Monounbie
OCaJIKM MOXHO TOJY4YUTh NpHU TemIieparype annekrponauta 55... 70 °C U miIoTHOCTH
toka 20... 35 A/am2. MuKpOTBEpAOCTh TMOKPHITUA W3 CaMOPETryJIHUPYIOMIETOoCs
anektponuTa coctaiser 3000... 13 000 H/mm?2.

Henocrarok Takoro 3faeKkTposiuTa — CHIbHOE B3aUMOJIEHCTBUE €r0 CO CTaJIbIo
U JIpyrUMU METajulaMd, B pE3yJbTaTe€ YEro MPOUCXOAUT pacTpaBIMBaHUE
oOpabarbiBaeMbIx moBepxHocTel. [loaToMy 3arpykarh JeTanu B BaHHY HEOOXOIUMO
TOJIBKO MPH BKJIKOYEHHOM TOKE. AHOJIBI JIJIS XPOMUPOBAHUS B CAaMOPETYIUPYIOLIEMCS
AIIEKTPOJIUTE PEKOMEHTyeTCs TpUMEHATH U3 ciutaBa: 90% cBunma u 10% omosa. UToObI
MPUTOTOBUTh  CAMOPETYJIUPYIOIIUICA  JJIEKTPOJIUT, B BaHHE XPOMHPOBAHUS
pPacTBOPSAIOT HY>KHO€ KOJMYECTBO XPOMOBOIO AHTMJApPUIA W JOJIMBAIOT BOAY 10
pabouero ypoBH4. [IpeaBapuTelbHO XpOMOBBIM aHTUAPH MOABEPralOT aHAIU3Y Ha
COJIEp>)KaHUE CEPHOM KHCIOThI, KOTOPYIO YIAAISIIOT U3 3JIEKTPOJIUTA MTyTEM T00ABICHUS
B HEro yriieKuciioro 6apus uinu ctponuusa. Ha 1 r cepHoii kucnotsl BBOIAT 2,2... 2,3 T
yriekuciaoro 6apus win 1,53 1T yriekucioro crpoHius. [locie ocaxaeHus cepHoit
KHUCJIOTHl B JJIGKTPOJIUT BBOJAT HY>KHOE KOJMYECTBO CEPHOKHUCIIOIO CTPOHLUSA U
KpeMHeTopucToro kanus U HarpeBatoT 10 temmeparypsl 50...60°C. HarpeBanue
mtes 15... 164 npu nepruoinyecKkom rnepeMenBanny yepes kaxapie 2... 3 4. [Tocie
ATOTO ANEKTPOJIUT FOTOB K IKCIUTyaTaIUu.

KOoppekTupyroT 3JIeKTPOIUT MyTEM CUCTEMATUYECKOTO 100aBIEHUS XPOMOBOI'O
anruapuga. Bmecte ¢ XpoMOBBIM aHTUIPUAOM BBOJSAT YIJIEKUCIBIA CTPOHLIMM.



KpemuedTopua kanvs M CEpHOKUCIBIA CTPOHIMI B KoiudecTBe | r/1 m100aBifAIOT,
KOT'JIa IOBEPXHOCTh OTXPOMHUPOBAHHBIX JieTanel npubimxkaercsa K 1 M2.

KoHTposib XpOMOBBIX HOKPBITUNA. B MpOM3BOACTBEHHBIX YCIOBHUSX Kauye€CTBO
NOKPBITUNA  CIEAYEeT TMPOBEPSITh BHEUIHUM OCMOTPOM U 3aMEpOM pPa3MEpoB
XpPOMHUPOBaHHBIX MNOBepxHOCTe. [Ipy BHemHeM ocMoTpe HEOO0XOauMO O00palaTh
BHUMaHHUE Ha 0JIECK, OTCJIOCHHUE U IUIOTHOCTh OCAJKa, PABHOMEPHOCTb U OTCYTCTBHE
HIEYIIEHUs] U JApyrue BuiuMble AePeKkThbl. JleQeKThl MOKPBITUH MOJIydaroTcs B
pe3yJibTaTe HEUCIpaBHOCTEH B pabOTe BaHH XPOMHUPOBAHMsI, HAIIPUMEP OTCIauBaHUE
HNOKPBITUSI  BO3HMKAeT B  pe3yslbTare HEJOCTAaTOYHOIO  OOE3KUpPUBAHUS U
JEKalMpOBaHUs, a TAK)KE IIPU HAJTMYHUH NIEPEPHIBOB TOKA B IIPOLIECCE XPOMUPOBAHUS.
[lenyuieHne 0ca kOB NOSBISETCS IPU HETOCTATOYHOM KOHTAKTE JETAIM C MOJIBECKOM
WIN MIPU MOBBIIIEHHOM MIIOTHOCTH TOKa. HepaBHOMEpHOE MOKPBITHE MOXKET OBITh MTPU
00pa30BaHMM IUIEHKM XPOMAaTOB CBHMHIIA Ha AHOJAAX, HEJOCTATKE CEPHOM KHUCIOTHI,
n30bITKE TPEXBAJEHTHOr0 Xpoma. Bo n3bexaHue NnepedyrcieHHbIX BbIIE J1E(PEKTOB,
HEO0OXO0IMMO OTKOPPEKTUPOBATH JIEKTPOJIUT U YCTPAHUTD IPYTHUE HEMOJIAAKU B paboTe
BaHH XpOMHUPOBaHUSI.

ObopynoBanue. Cxema PacoIOKEHUS 00opy0BaHUS ydacTka
BOCCTaHOBJICHMS JE€TANEN XpPOMUPOBAHUEM NIPUBEICHA HA pUcyHKe 20.
Hcrounnku Toka — BeIMpIMUTEIN ¢ HanpsbkeHuem 12 B BAKI-12/6-3000,

BAIT-12/600M, BAC-600/300 u npyrue, a Take HU3KOBOJbTHBIE TeHepaTopbl AH/I
500/250, 750/375, 1000/500, 1500/750. Banubl miid raabBaHUYECKOrO YyuyacTKa
U3TOTABJIMBAIOT W3 JUCTOBOM cTanmu ToOMmMHOW 4... 5 MMm. OOnuIOBKa AJi1 BaHH
IPOMBIBKM M 00€3KUPHUBaHUSA HE TpeOyeTcs. BHYTpEHHIOIO MOBEPXHOCTh BaHHBI
XPOMHUPOBAHUST OOJIUIIOBBIBAIOT CBUHIIOM.
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Pucynox 2. Pacnionoxenue o0opy10BaHUs



Ha Y4acCTKEe BOCCTAHOBJICHU A

JeTajnen XPOMUPOBAHUEM:
|—BBIIpAMUTEND; 2-3JIEKTPOILHNTT;

3—BanHa U1t AIEKTPOXUMHUYECKOTO 00e3KupHUBaHHUs;
4— BaHHA TUISt ropsiueit MIPOMBIBKHU;
5— BaHHA LTSI XOJIOAHOU MIPOMBIBKH;
6— BaHHA VIS JEKAMUPOBAHMUS;
7 — BAaHHA TS XpPOMUPOBAHUS,
8 — BaHHA JUISt yJIaBIUBAHUS AIEKTPOJINTA;
9 — mkad CYIIMJIbHBIH; 10— CTEJUIaXK pemdboHa;
11 — aeKTpoTenbbep;
12 — COOpHUK-HEUTpaInu3aTop;

13 — cron JJI MOHTAa>»Xa U ICMOHTAKa.



[TpakTueckoe 3ansitue Nel7

Tema:  «Pa3paboTka  TEXHOJOTMYECKOTO  TMpOIlECCa  BOCCTAHOBJICHUS
MOBEPXHOCTEH JKEIIE3HEHUEM).

Llenp: npuBUTHE NPAKTUYECKUX HABBIKOB pa3pabOTKU TEXHOJIOTHYECKOTO
mpolilecca BOCCTAHOBJICHUS MTOBEPXHOCTEH JKEJIC3HEHUEM.

9 MarepuanbHoe obecrieueHue

9.1 HHcTpyKUHs K NTPAaKTHYECKOMY 3aHATHIO.

9.2  Ueprexu aeraineil.

9.3 ChpaBouHasi U TEXHHUYECKAs JIUTEpaTypa.

1.3.1 Opranuzanusi ¥ TMPOBEACHHUE MOHTaXa M PEMOHTA MPOMBIILIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A CTY. yUpexaeHul cpea. npod. odpazoBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uza., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Meroapl npopUIAKTHKKA U PEMOHTA MPOMBIIIIEHHOTO 000pYIOBaHUS: :
y4eOHUK Ui CTYy[H. yupexaeHuil cpen. npod. Oopasoanus/[FO.H. Boponkun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: M3narensckuii ueHTp «Axkagemusi», 2010-240c.

10 Tlopsigok BBIMOTHEHUS paOOTHI

10.1 BpIMOAHUTH ONHMCAHWE TPUMEHEHHMs, JOCTOMHCTB U HEJOCTATKOB
KEJE3HeHUS (OCTAIMBAHUSA).

10.2 BsIOpaTh 2JIEKTPOIHT IS KETIC3HEHHUS.

10.3 Pa3zpaboTraTh TEXHOJOTHMUYECKHI MPOIECC BOCCTAHOBJICHUS TOBEPXHOCTEM
KEJIe3HEHUEM.

TexHonornueckuii npouece xejae3HeHus

Texnomornyeckue omnepauuu MpU pPEMOHTE (BOCCTAHOBJIEHWHU) JIeTajel
JKEJIE3HEHUEM BBINIOJHAIOT B CIEAYIOUIEH MOCIeI0BaTEIbHOCTH: MeXaHu4ecKas
00pabOTKa BOCCTaHAaBIMBAEMbIX IOBEPXHOCTEH; IPOMBIBKA OPraHUYECKUMH
pPacTBOPHUTENSIMU; TPOMBIBKAa B BOJE; HM3O0JSLUSA IOBEPXHOCTEH, HE MOJUICKAIINX
MOKPBITHIO; MOHTaX Je€Taleld Ha TMOJBECKY; DJEKTPOXUMHUYECKOE O00e3KUPUBAHUE;
MIPOMBIBKA B TOPSYEH 1 XOJIOAHOM BOJIE; aHOAHAs 00paboTKa; KeJle3HEHHE, POMBIBKA
B FOpsAYEH BOJE IOCIIE KEIC3HEHHUS.

Mexanndeckasi 00pab0TKa BOCCTaHABIMBAEMBIX MOBEPXHOCTEH MPOU3BOIUTCS
C LeJbI0 YJAJIEHUs CJIEJ0B U3HOCA U CO3/1aHusl TpeOyeMoil reOMeTpUUecKOi (POpPMBI.



[ITepoxoBaTocTh MOBEPXHOCTEN TOCTE 00pabOTKU JTOHKHA OBITH B mpenenax #a=1,25
MM ma ['OCT 2789—73. IlpombiBKa AeTaneil OpPraHMYECKHMH PACTBOPUTEISIMU,
M30JISI0US IOBEPXHOCTEH, HE MOJIEKAIINX OKPBITUIO, MOHTAX JI€Tajeil Ha MOJIBECKY,
MEKTPOXUMHUYIECKOE O0E3KUpPUBAHKE, TMPOMBIBKA B TOpSYEd W XOJOIHOW BOJC
MPOU3BOJIATCS TaK K€, KaK U MPU XPOMUPOBAHUH.

AHopaHas 00paboTKa JeTaneil Mpou3BOAUTCS B BaHHE CIEAYIOIIEr0 COCTaBa:
cepHas kucinora — 360 ...400 r/a u cepHokucioe xene3o — 10... 25 r/m.

Pexxum 00paboTku: Temmepatypa anekrponuta 18... 25 °C, mIOTHOCTh TOKa
30... 80 A/am2, Bpems TpaBieHus 30... 60 ¢ B 3aBUCUMOCTH OT T€pMOOOPaOOTKH
neranu. B kayecTBe aHOJIOB MPUMEHSIOT IJIACTUHBI U3 CBUHIIA, IUIOMIAh KOTOPHIX B
2... 4 pa3a noJKHA IPEBBILIATH MJI0MIAL 00padaThIBAEMON MOBEPXHOCTHU JCTAIICH.

[Tocne anoaHOM 00paOOTKH JI€Tady MPOMBIBAIOT B BAHHE C XOJIOJHON BOJIOM B
teuenue 0,5... 1,0 mun. [loBepXHOCTH AeTaneil mocjae aHOIHOW OOpabOTKH JOHKHA
HUMETh CBETII0-CEPEOPUCTHIN IIBET.

C uenpr0 TOJNyYEHUs HAAECKHBIX YCTOMYUBBIX PE3YJIbTATOB I10 IPOYHOCTU
CIETUICHHS TIOKPBITUS ¢ OCHOBOW TIPH BOCCTAHOBJICHUHM KPYITHOTA0APUTHBIX JIeTaleH,
M3TOTOBJICHHBIX W3 JIETUPOBAHHBIX CTajeldl M 3aKAJICHHBIX JI0 BBICOKOW TBEPJIOCTH,
aHOJIHYIO0 00pabOTKy JieTaseil BeAyT cCHadaia B pacTBOPE XJIOPUCTOTO JKeJe3a, 3aTeM B
30% pacTBOpe cepHOU KUCIOTHI. B BaHHE KeNe3HeHUs AETaIH BbIIEPKUBAIOT 0€3 TOKa
l ... 2 MUH 115 MOJOrpeBa, a MOTOM IMOABEPraroT TpaBiieHUI0. CTalbHbIE AETAIU C
Pa3TUYHON TEPMUYECKON U XUMUKO- TEPMUYECKON 00pabOTKOM TPABSAT MPH IMIIOTHOCTH
toka 40... 100 A/nM2 B Tedenue 2... 5 muH. TemmnepaTypa XJIOpUCTOTO 3JIEKTPOJIUTA
nojxHa ObITh B mpenenax 70... 80°C. [locne TpaBiieHUs B XJIOPUCTOM 3JIEKTPOIUTE
JeTaId TUIATEJIbHO MPOMBIBAIOT B XOJIOJHOM BOJIE€ C IIEJbIO YJaJ€HUsl OCTATKOB
XJIOPUCTOIO AJIEKTPOJIUTA U OXJaXKIEHUS AeTald. [ OYMCTKU AeTanu OT ILujiama,
oOpasyrolerocs Mpu TPaBICHUH B XJIOPUCTOM 3JIEKTPOJUTE, MPOU3BOIUTCS aHOIHAS
obpabotka B 30% pactBope H2S04. [locne aHOAHONW OYHCTKU AETAIN MPOMBIBAIOT
CHayaja XOJIOAHOM, MOTOM TemIolW BOJAOH. IIpM IpPOMBIBKE HE TOJNBKO YAAISIOT
OCTaTKHU CEPHOM KUCIIOTHIC MIOBEPXHOCTEH JIeTalIel v TTOIBECHBIX MPUCITOCOOJICHUH, HO
U TIPOTPEBAIOT MOBEPXHOCTHBIC CJIOM METaJlJla KPYIMHOTA0ApPUTHBIX AeTalleld. 3aTeM
3arpy>karoT MOJIBECKY C JETATSIMU B BAaHHY KEJIE€3HEHUS U BBIICPKUBAIOT 0e3 Toka 20
...30 ¢, BKJIIOYAIOT TOK INIOTHOCTBIO 2...3 A/IM2 B ocaXIal0T METAJUI B TeUEHHE 3...5
MMH, MOBBIMIAIOT TOK 10 MmIoTHOCTH 10... 15 A/mM2 m cHOBa OCaXXTAlOT METAIUI B
TeueHwue 3... 5 MUH, IOCJIE 3TOr0 JOBOIAT INIOTHOCTH TOKA JO HEOOXOJUMOU BEJIMYHNHEI
COTJIaCHO 3aJlaHHOMY pekuMy. [lo BO3MOMKHOCTM HapalllMBaHWE BEJIMYUHBI TOKa
JAydille TPOU3BOJIUTH TOCTENEHHO. B ropsymx XJIOPUCTBIX  AJIEKTPOJIHUTAX
MIPUMEHSIIOTCS CIEAYIOIIUE PEKUMBI JIEKTPOJIn3a: IIOTHOCTh Toka 15... 40 A/nm2,
temneparypa aekrponaura 60... 80 °C. Ilpu xene3HEHWH HCHOJIB3YIOT aHOAbl U3
Manoyraepoauctoi cranmu Mapku Cr. 2, Ct. 3, crane 10, APMKO. /lnuHa aHo10B
JOJKHA OBITh MEHbIIE JJIUHBI JleTaneil Ha 5... 10 MM. AHOJBI pacrnojiaratoT B BaHHE



Ha paccrossaud 180...200 MM apyr OT Apyra u Ha. paccTosHuM B npenaenax 100 Mm ot
nertaneid. [lmomane aHOAOB NOMKHA NMPUMEPHO B JBa pas3a MPEBBILATH IJIOMIAb
neraner. Jleranm DOJDKHBI MOTpyKarbCs B BaHHy Ha 50 ...80 MM HMXE BEPXHETO
YPOBHSI JJIEKTPOJUTA U HE N0XOAuTh 10 AHa BaHHbl Ha 100...150 mm. AHOnbl
HEOOXOJAMMO TOMEIIaTh B YeXJbl M3 CTEKJIOTKaHU BO H30€KaHHE 3arps3HEHUs
anekTpoauTa. [lo okoHYaHMM Tpouecca JKEIE3HEHUs AeTalld MPOMBIBAIOT B BAHHE C
ropsiueit Bogon (60... 70 °C), a 3aremM MHoJBEpraroT HEWTpalM3alUuUd B PacTBOpE
cocTaBa, I/J:

. a30THOKUCIBIA HaTpuii — 50;
. yriekucibii HaTpuii— 10;
. ypoTponuH TexHuyeckuii — 30.

Temneparypa pactBopa 60...70°C, Bpemst 06padoTku 2...10 MuH.

[Tocne HeWTpanu3auuy AETAIM NPOMBIBAIOT B BAaHHE C TOpAYEd BOJIOW,
JIEMOHTUPYIOT C MOJABECOK, [0 BHEITHEMY BHUY ONPEAEISIOT KAYE€CTBO MOKPBITUA U C
MOMOIIBI0  CTAaHJAPTHOTO MEPUTEIBHOTO HWHCTPYMEHTa 3aMepstioT  TOJIIUHY
OCaXKJIECHHOI'O CJIOS.

BrI100p 27€KTpOIUTOB JKeJIe3HEHUsI. Y CIIOBUS IJIEKTPOIn3a (KOHIICHTPAIUIO U
TEMIIEPATYPy AIEKTPOJIUTA, TUIOTHOCTh TOKA) BHIOMPAIOT B 3aBUCUMOCTH OT CBOMCTB
MOKPBITUH, TOJy4YaeMbIX TPU KEJIC3HEHUHU, TpeOyeMol TOJIIMHBI TOKPBITHS,
xapakTepa padoThl JeTalu U €€ KOHPUrypaiuu.

Jlst BOCCTAHOBJICHMS JeTaneu CEIbCKOXO03SMCTBEHHON TEXHUKH,
M3TOTOBJIEHHBIX M3 HOpMain30BaHHBIX ctaneu 20, 30, 35, 40, 45, MUKPOTBEPAOCTh
KOTOphIX HaxoauTcs B mpenenax 2000... 2400 H/MM2, u uMerommx, Kak MpaBuiIo,
3HAYUTEJbHBIE HM3HOCHI, PEKOMEHIYETCSl MCIOJIb30BaTh CPEAHEKOHIICHTPUPOBAHHBIMN
ANIEKTPOIUT onTuManbHOi KoHIeHTparmu (300...350 /1 XJI0puCcTOro *XKemes3a).

JInst BoCCTaHOBJIEHUS JeTajeld, M3rOTOBJICHHBIX W3 CPEIHEYIJIEPOJUCTHIX U
TepMuuecku oOpabotanHbix cranein 35, 40, 45, 4512, 50, 65" u npyrux,
MHKPOTBEPJAOCTh KOTOPBIX HaxoauTces B mpeaenax 2400...3200 u 3600...4100 H/mm2,

pEKOMEHyeTCs UCII0JI30BaTh MaJOKOHIIEHTPUPOBAHHBIM U
CPEIHEKOHILICHTPUPOBAHHBIM  3JIEKTPOJIUTHI, TO3BOJIAIONIME TIOIY4YaTh MOKPBITHS
tonmmuHo g0 1,0... 1,5 Mm. OneiT paboOThl PEMOHTHBIX MNPEANPUITHI O

BOCCTAaHOBJICHMIO  JIeTaJ€ll  JKeJe3-HeHWeM TMoKazaj, 4YTo [pu pa3paboTke
TEXHOJIOTUYECKOT0  Tpoliecca  CIENyeT  PYKOBOJCTBOBATHCS  CIEAYIOIIMMHU
COOOpaKEHUSIMU. DIIEKTPOIUTHI MAJION U CpeIHEN KOHIIEHTPALIMK J1al0T BOBMOXHOCTb
MOJIy4aTh MOKPBITUSA, MUKPOTBEPOCTh KOTOPBIX HaxoauTcs: B mpeaenax 2000...6500
H/MMm2. B 3THUX 37€KTpOJIUTaX MOXKHO BOCCTAaHABIMBATH HIMPOKYIO HOMEHKJIATYPY
JeTajei, U3rOTOBJIEHHBIX U3 Pa3HbIX CTAJIEH U UMEIOIIUX PA3IUYHYI0 TEPMUYECKYIO U
XUMUKO-TEPMHUECKYI0 00pabOTKY, 32 UCKIIFOUEHHUEM JIeTalIel ¢ u3HOCaMH OoJiee 2 MM.

ToJsicThle TOKPBITUST HEBBICOKOW TBEPAOCTH MOTYT OBITh MOJYyYE€HBI MPHU
HCIIOJIb30BaHUMU 00Jie€ KOHIIEHTPUPOBAHHBIX JJICKTPOJIUTOB.



Kontponps kauectBa mokpsiTuil. Ilocne xkene3HeHUs: U NPOMBIBKU " JeTanei

MPOBEPSIOT KAUECTBO MOKPHITUIA. B TPOU3BOICTBEHHBIX YCIOBUSIX KOHTPOJIb KaueCcTBa
MOKPBITUM BKJIIOYAET: BHEIIHUI OCMOTP HEBOOPY>KEHHBIM TJIa30M U 4epe3 JIyIly,
MIPOBEPKY TBEPIOCTH C MOMOIIBIO MPUOOPOB U HAMMMIIBLHUKA, OTIPEICIICHUE Pa3MEpOB
neTajgei MepUTeIbHBIM HHCTPYMEHTOM.

[Ipy BHemHEM OCMOTpPE TMPOBEPSIOT HAIUYUE OTCIOCHHM TMOKPBITHIA,
IIEPOXOBATOCTh MOBEPXHOCTH U XapaKTep JEHIPUTOB HA OCTPHIX KPOMKaX, 00OpaliaroT
BHHUMAaHHE Ha TUIOTHOCTh OCAAKOB U OJeck. KauecTBeHHOE TOKPHITHE HE TOJDKHO UMETh
HApOCTOB, OYrOpKOB, OOJBIIOTO KOJIMYECTBA JCHAPUTOB, B3IyTHS, Pa3pPhHIBOB,
HISNTYIICHUS U IPYTUX MOJ00HBIX 1e(hEeKTOB.

KenesneHue Ha aCUMMETPUYHOM TOKE. 3a TOCJIEIHEE BPEMSI B PEMOHTHOM
MIPOU3BOJICTBE HAIILJIM MPUMEHEHHE TEXHOJIOTUUECKUE MPUEMbl HAHECEHUS KEIE3HBIX
MOKPHITUH ~ MYTEM  HCMOJb30BAaHUS ~ ACUMMETPUYHOTO  MEPEMEHHOIO0  TOKa
MPOMBINIJIEHHOW 4YacTOThl. [Ipu »Kejle3HEHWHW Ha aCUMMETPUYHOM TOKE MOXKHO B
MIUPOKUX Tpefenax U3MEHITh CTPYKTYypy H (U3MKO-MEXaHMUYECKHE CBOWCTBA
MOKPBITUMN, a TaKKe 00eCIeYUTh BBICOKYIO IPOYHOCTh CLIETUICHUS OCAJKOB Kelie3a C
BOCCTAaHOBJICHHBIMU JieTalsIMU. B HacTosiiee BpeMs pa3pabOTaHO MHOTO CXeM
dbopMHUpOBaHUS IEPUOIUYECKOTO ACUMMETPUYHOTO TOKA.

HauGonbimiee pacnpocTpaneHne B pEMOHTHOM MPOM3BOJICTBE MOyYHIa CXEeMa
YCTAHOBKH JJIs1 TTOTYYEHHUS IEPUOANUECKOT0 TOKA, peNioKEeHHass A. A.”DnTeiiHOM
u P. C. ITuaBckum u nipuBesieHHasi Ha pucyHke 21. OCHOBHOE BIIHMSIHUE HAa Ka4ECTBO
MOKPBITUNA U (U3UKO-ME-XaHUUECKUE CBOWMCTBA OKA3bIBAET OTHOIIECHUE IJIOTHOCTHU
KaTOJIHOTO ToKa JIK K MIOTHOCTU aHOAHOTO ToKa Jla, To ecth p=/Ik//a.

Jlns obecnieyeHus: HAIC)KHOW MPOYHOCTU CHEIUICHUS] TTOKPBITUH C OCHOBHBIM
METaJIJIOM MPOIIECC JKeJIe3HEHUsI HaunHatoT npu Jxk=2... 3 A/amM2 1 KaToJHO- aHOHOM
oTtHomeHuu 1,3... 1,5 u ocaxkgaroT MeTajllI B TedeHue 2... 3 MuH. 3aTem B TeueHue 10
MUH TUIAaBHO YBEJIMYMBAIOT IJIOTHOCTH KaTojgHoro Toka jgo 40... 50 A/mm2, a 1|3
JIOBOJIAT JI0 3HAau€HMsA, paBHOro &... 10, ¥ MpoOaOIKAIOT MPOLECC KEIE3ZHEHUS 10
MOJIyYEHHUsI HEOOXOIMMBIX pa3MepoB Jeranei. TemnepaTypa 3JIeKTPOJIUTa HAXOAUTCS
B npenenax 20... 40 °C. Ilpu 3TuX pexuMax CpeliHsisi CKOPOCTb OCaXKJCHHUSI JKeye3a
coctapiser 0,25... 0,35 mm/a*. OcaxxaeHue MeTalijia HAACUMMETPUYHOM TIEPEMEHHOM
TOKE MOXHO» BECTH U3 OOBIYHOTO MAJIOKOHIIEHTPUPOBAHHOTO 3JIEKTPOJIUTA
CIEAYIOIIEro cocTana: Byxjopuctoe xene3o — 200 ... 250 r/n, coysiHast Kuciaora —
I...1,51/n.



Pucynox Cxema YCTaHOBKHU
JUTSt MEPUOANYECKOTO TOKa:
1 — IIPEIOXPAHUTEIb;
2 — CUJIOBOM TpaHchopmarop;
3 u 4 — MOTYTPOBOTHUKOBBIE BEHTUIIN;
5 u 6 — yIpaBisieMble PE3UCTOPHI PSIMOTO
u 0o0paTHOrO TOKOB;
7 51 8 — aMIIEpMETPbI MarHUTOAJIEKTPUYECKON
CHUCTEMBI TUISt U3MEPEHUs CHUJIBI MIPSIMOTO
u o0paTHOro TOKOB;
9 — MEPEKIII0YAaTEIb;
10—ranbBannyeckas BaHHA,

11 — mryHT 0O1IeH TIenH.

N3mensist TUIOTHOCTH KaToHOTO ToKa (JK) U 1p, MOXKHO TOJTYYUTh TTOKPBITUS C
BbICOKOM MuKpoTBepaoctbio. I[lpu p=4...8 m [k = 20A/mM2 MUKpPOTBEPAOCTH
nokpeITuil focturaet 4500... 5200 H/MM2, a pu Tex ke 3HaUeHUsX p, HO npu Jx=40
A/mm2,— 5200 ...5700 H/mMm2.

Mexanndeckas 00padoTKa. Mexanndeckas o0OpaboTka JeTajew,,
BOCCTAaHOBJICHHBIX JKEJIE3HEHUEM, MOXET MPOU3BOAUTHCS LUIM(POBAHUEM WM
TOYEHUEM B 3aBUCUMOCTH OT TBEPIOCTH MOKPHITHS U KoHurypauuu neranu. [lpu
NUIM(OBAHUU PEKOMEHIYETCSl UCIIOJIb30BaTh KPYTH U3 3JIEKTPOKOPYHIA TBEPAOCTHIO
CMI—CM2, 3epHuctocteto 16 ... 25-Ha KepaMHYECKONl CBsi3Ke. Pexumbl
nui@oBaHus TPUHUMAIOTCS Cleaylomue: npoaonbHas nogaya — 0,3 ... 0,5 m/muH,
nonepeunas nogada— 0,005... 0,015 Mm/aB, X0/, CKOPOCTh HMUTHU(POBATIBLHOTO KPYTe
— 20... 35 wm/c, ckopocTh BpamieHus uznenus—I10 M/MUH, pacxoJ CMa304yHO-
OXJIQXKIAIOMICH KUIKOCTH — He MeHee 15 n/mMuH. OO6paboTKa 3JIEKTPOIUTHUSCKOTO
Keye3a pPe3aHueM OTIIMYAeTCS OT O00pabOTKU pe3aHueM OOBIUHBIX YTIEPOIUCTHIX
cTajnei.

Oco0EHHOCTh MSTKHX OC3aJKOB — TO, YTO OHU HACBILIEHBl BKIOYEHUSIMU
TUIPOOKUCH B 3HAYUTENBHO OOJIBILIEN CTENEHU, YEM TBEPBIE OCAIKH.

O0paboTKy MOKPBHITHM PEKOMEHAYETCS MPOM3BOJUTH PE3IOM, OCHAIEHHBIM
IJJACTUHKOMN METAJTIOKEPAMHUYECKOTO  TBEPAOTO cuiaa  T30K4 WJIn
MHHEPATOKEPAMUYECKON MmacTUHKoM [[M 332.
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Pucynox 22. Pacnionoxkenrie 000py10BaHUS Ha y4aCTKEe BOCCTAHOBJICHUS JeTalleh
JKeJe3-ueHUueM: | — UCTOYHUK MUTaHuS;

2 — CTOJI MOHTAXKHBIM; 3 — BaHHA
AIIEKTPOXUMHUYECKOTO 00e3:KupuBanus; 4 — BaifHa
ropst4e MPOMBIBKH; 5 — BaHHA XOJOJHOMN
MPOMBIBKH; 6 — BaHHA aHOJIHOTO TPAaBJICHUS;

7 — BaHHa KCJIE3HCHMS; 8§ — BaHHA
HEUTpan3auu; 9 — CTOJ 1€MOHTAKHBIM;

10 — crennax 3emdonna; 11 — xanopudep;

12 — snekTporensdep;

13 — cOopHUK-HEUTpaIU3aTOP



IIpakTnuyeckoe 3anaTue Nel8

Tema: PazpadoTka TeXHOJ0rHYECKOT0 MPOIEeCCa BOCCTAHOBJIEHUS MOBEPXHOCTEM
MeTaJlJIM3anuen

Heab: npuobpeTeHre MPAKTUUYECKUX HABBIKOB 110 COCTABJICHUIO W BBIMOJHECHHUIO
TEXHOJIOTHYECKOT0 IIPOoIiecca OTICIbHBIX ONEepaiii PEMOHTHBIX PadoT.

1 MarepuajibHOe o0ecnieueHne

1.1 MHCTpYKIUS K TPaKTUYECKOM paboTe

1.2 Texunueckas u cripaBOYHas JIATEPATypa

1.3 Boponkun O.H. [Tozguskos H.B. «MeTtonbl npouiakTuky U peMOHTa
TEXHOJIOTHYECKOro obopynoBanus» - M.: Axkanemus 2010 roa

1.4 T'ensbepr I'.b., [Texenuc I'.Jl. «PEeMOHT MpOMBINIIIEHHOTO 000PYIOBAHUS -
M.: Boicuias mkosa 1988roa

1.5 T'amait E.1., KaBepun B.B., Konsako M. A. «kMoHTaX U pEMOHT MOJbEMHO-
TPaHCHIOPTHBIX ManH» - M.: MockBa, Mamunoctpoenue 1991 rog

2 ITopsaioK BHINOJIHEHUSI PadoThI
2.1 CooO1ieHne TeMbl, 1aHa TOCTAHOBKA IIEJIA yPOKa.
2.2 KoHCnekTupoBaHME BapUAaHTOB TEXHOJOTMYECKOM MOCIEI0BATEIBHOCTH
BBINIOJIHEHUS METAJUTM3alMU Ha PAa3IMYHOM 000PYJOBaHUU U YCTaHOBKAX.
2.3 BpINOAHUTH CXeMy METAUIM3AallMM Ha pa3JIuyHOM OOOpYJOBaHUM U
YCTaHOBKaXx.
2.4 «Pa30uTh» TEXHOJOTHYECKYIO MOCIEAOBATEIbHOCTh BOCCTAHOBIICHUS JETANU
METOJIaM METaJIM3allii Ha OMNEpalMHd COTJacHO paboOyuM MecTaM BBIIOJTHEHUS
OTJIEJIBHBIX JIEMEHTOB IIPOLIECCAa METAIIN3ALMH.
2.5 3anucaTh TEXHOJIOTMYECKMH IIPOLECC BOCCTAHOBJICHMS JE€Tald METOJaM
MeTaJlI3auu B cooTBeTcTBHE ¢ TpeboBanue ECK/I Bbiienss onepanuu u KpaTkoe
UX COJIEP)KAHHUE.

3 BoinosiHeHne padoThI

3.1 Meraiun3anuend Ha3bIBAETCS MPOLECC HAHECEHUs PACIUIaBJIEHHOIO MeTaula Ha
NOBEPXHOCTh JETaNM MyTeM HambUieHUs. CylIIHOCTh IpoLiecca COCTOUT B TOM, YTO
pacIuUIaBiIeHHBIA B CIELMATIBHOM MPUOOpPE METaIU3aTOpe METall MOAXBAThIBAECTCS
CTpyel BO3JlyXa WM ra3a, pachbUIsSeTCs U MEIbYallllMMKU YaCTULIAMU TEPEHOCUTCS
Ha IIpEABapUTEIbHO IIOATOTOBJICHHYIO IIOBEPXHOCTh JeTanu. JlaBieHuwe cTpyu
BO3/lyXa COCTaBJIsET ,  , CKOPOCThb IEPEHOCA YACTHII 2 pa3Mepsbl 4acTu
2 . METAJIM3alMs [IIUPOKO NPUMEHSETCS B PEMOHTHOM IPAKTUKE, TaK Kak
MO3BOJISIET MOJYYUTh MOKPBHITUE TOJMMHON 10 8 mMm. IlpouHocTh cuernseHus
HAIUIaBJIEHHOT'O METAJUIA C OCHOBHOMW JI€TAJIbIO B 3HAUYUTENIBHOM CTENIEHU 3aBUCUT OT
IOATOTOBUTEIBHBIX onepauuii. [IoBepXHOCTh OYHMIIAETCS OT Macia U Ips3u



NECKOCTPYHHBIMU anmnapaTaMi C KBapLEBbIM NECKOM YIAJIAE€TCS OKUCHAs IJICHKA.
JUis mpuaaHus AeTaiy NpaBWIBHOW T€OMETPUYECKON (opMbl ee 00padaThIBaIoOT,
MOBEPXHOCTH JICTAJHN OJDKHA OBITH IIEPOXOBATOM I JYYIIETO CHEIUICHUS YaCTHUIL
HaNbIJICHHOTO MeTaiia. Ha munnaapuueckux netaisix Hape3aeTcs pBaHas pe3boa.

i

Pucynok 1 Cxema meTamm3anOHHON YCTaHOBKH:
1 — Gapaban; 2 — MPOBOJIOKA-IJIEKTPO; 3 — TATOBBIE POJIMKHU; 4 — HAMPABIISIOIINEC
TpyOKH; 5 — nmpueMHbie TpyOKkH; 6 — comio; 7 — CTPysl PaclbUICHHOIO METaia; 8 —
neranb; 9 — tpanchopmarop: 10 — peaykrop ¢ manomerpoM; 11 — kommpeccop; 12 —
BO3IYILIHBIN peaykTop; 13 — macnooTaenurens; 14 — 3IeKTpOIIHUT.

Ha pucynke npuBeneHa cxema paboOThl MeETaUIM3allMOHHOW ycTaHOBKH. C
OapabaHa MPOBOJOKA-NIEKTPOA 2 TOJAETCS TIATOBBIMU pOJUKaMU 3 uepe3
Hampasisomme TpyOku 4 B mpueMHble TpyOkH S5, K KOTOPBIM IOCTyHaeT
anekTpuueckuil Tok. OT koMipeccopa 11 depes comto 6 mogaeTcs cKaThlil BO31yX MOA
JNaBJIcHWEM , PacruraBiaeHHBIM JJIEKTPOAYTOM METaul JJIEKTPOJa MOJAETCs Ha
IIOBEPXHOCTh PEMOHTHUPYEMOHN JeTaNH §.

PexxuMm paboThl anmapara: HalpsbkeHue 2 3 , pacCTOsIHHE OT coIuia Jo
HAaNbUIIEMOM ITOBEPXHOCTH , IMaMETp IPOBOJIOKHU dJIEKTpoja 2, I1ojada
10

Mertanu3anus UUIMHAPUYECKUX AETalIed MOXKET IPOU3BOIUTHCS HA TOKAPHOM
cranke. Jleranp 3akperuisieTcss B ILEHTPAaxX TOKApHOrO0 CTaHKa, METAJJIM3aTop
yCTaHaBJIMBAETCS Ha CYNNOpTE, JAETalb MEUIEHHO BpallaeTCs M METaIM3aTop
NOCTYIATEIbHO MEPEMEIAETCS.

3.2 Tabmupna 1 TexHonorm4yeckuié mNPOLECC BOCCTAHOBICHHE LMIMHAPUYECKOM
JeTaJIu METAJUIM3alnen

Howmep HaumeHoBaHue u KpaTkoe O6opynoBanue [Ipume-
onepauu COJIepKaHME Olepaluu YaHue




005

ITeckoctpylinas
O4uCTUTB €Tany OT Ipsi3u, Macia
Y KOPPO3UH.

VYcranoska 1-30

010 TokapHO-BUHTOpE3HAS TokapHo-
TouuTe NOBEPXHOCTHU A0 BUHTOPE3HBIM
YCTpPaHEHHsI CJIEIOB U3HOCA. craHok 16K20
Hape3satp «pBanyto pe3noy»
rryounoi 0,7vMm, marom 1,25mm

015 Merannuzanus ToxapHo-
HanecTu pacruiaBiaeHHbIA METalI | BAHTOPE3HbBIN
Ha IOBEPXHOCTH JIETAIU IIyTEM craHok 16K20
HaNbUICHUSA Meramm3zarop M-

14M

020 TokapHO-BUHTOpE3HAA Tokapno-

TounTs NOBEPXHOCTH B pa3Mep BUHTOPE3HBIN

COINIACHO YCPTCIKY

ctanok 16K20




IIpakTnuyeckoe 3anaTue Nel9

Tema: PazpadoTka TeXHOJ0rHYECKOro MpPoIecca BOCCTAHOBJIEHUS MOBEPXHOCTEM
NMOJIMMEPHBbIMU MAaTePHAJIAMM

Heab: npuobpeTeHre MPAKTUUYECKUX HABBIKOB 110 COCTABJICHUIO W BBIMOJHECHHUIO
TEXHOJIOTHYECKOT0 IIPOoIiecca OTICIbHBIX ONEepaiii PEMOHTHBIX PadoT.

1 MarepuajibHOe o0ecnieyeHune

1.2 MHCTpYKIMS K TPaKTUYECKOM padoTe.

1.3 TexHuueckas u cnpaBoOYHas JUTEPATypa

1.4 Bopoukun [O.H., Tlo3gusaxoB H.B. «Metoabl npoduiakTuku U peMoHTa
TEXHOJIOTHYECKOro obopynosanus» - M.: Axkagemus 2010 roa.

1.5 T'ensbepr I'.b., Ilekenuc I'./J]. «<PeMOHT IpOMBIIIIIEHHOTO 000PY/I0BAHUS) -
M.: Briciiasg mkona 1988ro.

1.6 T'amait E.1., KaBepun B.B., Konsako M. A. «kMoHTax U peMOHT MOJbEMHO-
TPAHCIOPTHBIX MalnH» - M.: MockBa, Mammnoctpoenue 1991 rog.

2 IopsiaoK BBIMOJHEHUSA PA0OTHI

3.1. Coo01uieHue TeMbl, MJIaHa TOCTAaHOBKA LEIN YPOKa.

3.2. KOHCHIEKTHpOBAaHME BAPUAHTOB TEXHOJOTHYECKOM ITOCIIENOBATENBHOCTH
BBITIOJIHEHUS BOCCTAHOBJICHUSI JIETaIW MOJUMEPHBIMH MAaTepuajlaMH Ha Pa3IndHOM
000pyIOBaHUU U yCTAHOBKAX.

3.3. BbINOAHUTH CXeMy BBITIOJTHEHUS BOCCTAHOBJICHHS JeTanu
MJIaCTMACCOBBIMHM KOMITO3UIIUSIMUA HA PA3JIMYHOM 00OPYIOBAaHUM U YCTAHOBKAX.

3.4. «Pa30utp» TEXHOJIOIMYECKYIO IIOCJIEeI0BATEIbHOCTh BOCCTAHOBJICHUS
JIETaJIA TIIACTMACCOBBIMHM KOMITO3HMITUSIMU Ha OIEpaIldu COTJIACHO pabodnM MecTam
BBITIOJTHEHUS OTAEIbHBIX 3JIEMEHTOB MPOLIecCa METAIIM3ALIUH.

3.5. 3ammucarth TEXHOJOTMYECKHM  MPOIECC  BOCCTAHOBJIEHUS  JETald
MJIaCTMACCOBBIMM KOMITO3UIIUSIMA B cOOTBeTCTBUE ¢ TpeboBanue ECK]/I, Bbiemss
ONepalru U KPaTKOE UX COJEPIKAHUE.

3 BoinosiHeHne padoThl

3.6. Axpwiar ACT-T, Oyrakpuii, 3n0KCUAHO-akpuioBas miactmacca CX9-2u
HEKOTOpBIE JIPYTHe IUIACTMACCOBBIE KOMIIO3UIIUUA — 3TO TEPIIACTUYECKHUE MAaCCHI
XOJIOJJTHOTO OTBEPIKJICHUS, COCTOSIINE U3 PA3TUYHBIX MOPOIIKOB M YKHIKOCTEH: MpH
WX CMEIIeHUU olpasyercs cMeTaHooOpa3Hasi macca, ObICTpO 3aTBepieBaroiias 0e3
nojorpeBa W JgamieHus. l[Iporiecc OTBep)KIEHHUS COMPOBOXKIACTCS BBIICTICHHEM
TETJIOTHI.



3.7. OO6nacTh MPUMEHEHHS TAaKUX MOJMMEPHBIX MaTEPHAIOB BEChMa IIMPOKA.
OHU HCTIONB3YIOTCA MPU PEMOHTE H3HOIICHHBIX JeTajleid W COOPOYHBIX €IMHUIL
MPOMBIILJICHHOTO  OOOPYJIOBaHHMS B KauyeCTBE KOMIIEHCATOPOB M3HOCA ISt
BOCCTaHOBJICHHSI HAPYIICHHBIX Pa3MEPHBIX IIETICH CTaHKOB W MammH. [lonmuMepHbIMEU
MaTepuallaMi BOCCTAHABJIMBAIOT: KpPYrOBbI€ HAIpPaBISIOIIME CTAaHUH Kapyceib
CTAHKOB,  HANpaBJAIONIME  KApPETOK  TOKapHBIX,  (Ppe3epHbIX, PaCTOUYHBIX,
3y0o(dpe3epHbIX, 3y0OCTpOralbHbIX, PaAUalbHO-CBEPIWIBHBIX U JAPYTHX CTAHKOB;
KJIMHBSA U TUTAHKWA MEXaHU3MOB BCEX BUJIOB 000PY0OBaHUS, B TOM YHCIIE MEXaHUYECKUX
npeccoB. OHU Takke HCIONB3YIOTCA JJII PEMOHTA MOIIUIHUKOB, IIMHAH/EICH
PEBOJILBEPHBIX T'OJIOBOK TOKAPHO-PEBOJIbBEPHBIX CTAHKOB, OTBEPCTHM MOJA MHHOJb
3aHel 0a0Ku, pe3bObl TaCK XOJIOBBIX, BUHTOB, BTYJIOK, ITOCATOYHBIXMECT 3y0UaThIX
KOJIEC ¥ IIKUBOB JETaleil THAPOHACOCOB KYJHUCHBIX MEXAHU3MOB U I1.p.

3.8. 3arBepzeBlIME MJIACTUHKU U3 3TUX MATEPUATIOB U3HOCOCTOMKH, XOPOILIO
paboTaloT B Mape ¢ YyryHOM, cTaibio, OpoH30il. [lpu 3ToM kodpduiueHt TpeHus
cocrapisier 0,18, a mpw BBeIEHMM B KOMIIO3HUIIMIO TpeOyeMoro KOJIMYeCcTBa
aHTU(GPUKIIMOHHOTO MaTepualia OH yMeHbmarcs 7o 0,14.

3.9. B 3aBucuMOCcTH OT cOCTaBa NOJUMEpPHBIE MaTepuanbl 00JanaloT
pasTUIHBIMHA (PU3UKO-MEXaHUIECKUMHU CBOMCTBAMH U PAOOYMMHU XapaKTEPUCTUKAMH.

3.10. KayecTBO mOArOTOBKM MOBEPXHOCTEM M BBIBEPKA TOYHOCTH KOOPIMHAT
nepesl BOCCTAHOBJICHUEM BIUSIOT Ha KAYECTBO M TPYJAOEMKOCTb PEMOHTa arperara B
nenoM. Yem TouHee W yuiie o0OpaboTaHbl (HOPMYIOIIHME MOBEPXHOCTHU, TEM
KaueCTBEHHEE MOJIy4aeTCsl compsiraemasl MOBEPXHOCTb TPEHHS M3 ILIACTMACCOBOM
KOMITO3UIIMM, @ YeM TOYHEE OCYILIECTBJIECHA BbIBEPKAa COOPOUYHON EIUHUIIBI TEepe
3aJIMBKOM MJIACTMACCHI, TEM BBIIIE KAU€CTBO BOCCTAHABIMBAEMBIX Pa3MEPHBIX Ienei
MEXaHU3MOB T0CJI€ OTBEPKIACHUS MocienHel. B pe3ynbrare HCKIIIOYAOTCS ONepaliiu
JIOTIOJTHUTEIBHON MTPUTOHKH HAMPABIISIOIIHX.

Tabnuna 1 TexHnonoruueckuit mporecc BOCCTAHOBICHUS JIeTaliel TOJIMMEPHBIMU
MarepuaiaMu

Howmep HaunmMenoBanue u kpatkoe O6opynosanue | [Ipumeuanue
ornepauuu coJiep KaHue ornepanuu
005 BoccranoBneHne reomeTpuueckon

TOYHOCTH 0a30BOM ((popMyroieit)
JeTanu (CTaHWHBI, CTOJIA,
MJIaHIIANuOBI U 11.p.)

010 [ToaroroBka HapammuBaeMoin
(bopmyemoii) MOBEPXHOCTH
HaIpPaBIISIONTUX

BOCCTaHAaBJIMBAEMOM JI€TAJIH.




015

Hanecenue pa3ieuTeIbHOTO CIIOS
Ha HanpaBJsTFOIIIe GopMyroIen
JeTaJIH.

020

O06e3xupUBaHUE U
POCTYIIUBaHUE POPMYEMBIX
IOBEPXHOCTEN JIETAJICH.

025

COopka 1 BbIBEpKa KOOPAHHAT
pEeMOHTHUpPYEMOH COOPOUHOM
CIMHHUIIBI.

030

I'epmeTnsanuum conpsiraeMpIx
BOCCTaHAaBJIMBAEMBbIX
IIOBEPXHOCTEN U U3TOTOBJICHUE
BOPOHOK.

35

[ToaroroBka moJMMepHBIMU
MarepuagiaMu

40

3ajiMBKa I1aCTMAacCOBOU
KOMITO3UIIUUA MEXKTY
COMPSTacMbIMU MTOBEPXHOCTSIMHU.

45

Br16op pexxrma oTBEpKACHUS
IJIaCTMACCOBOM KOMIIO3MIIYH, T.€.
TeMIEepaTyphl U JJIUTEILHOCTH
BbIJICPKKHU

50

Pa36opka cOopoyHOI eTUHUIBI

55

VY nanenue 3aTBepAEBLINX
IIPUIMBOB INTACTMACCOBOM
KOMITO3UIIMH.

60

KoHTtpons kauecTBa
BOCCTAHOBJICHHOW ITOBEPXHOCTHU:

65

O6paboTka 0THOPMOBAHHBIX
ITIOBEPXHOCTEM.




IIpakTnueckoe 3anaTue Ne2(

Tema: «BoccranoB/ieHHe aeTajieil pe3b00BBIX COCIUHECHUI

[lenb: mpuBUTHE MPAKTUYECKUX HABBIKOB BBIOOpa crmoco0a M yCTaHOBIICHUE
orepauuii BOCCTAHOBJIEHUS JIeTajell pe3bOOBBIX COCTUHEHHM.

11 MarepuanbHoe obecrnieueHue

11.1 HMHCcTpyKuMs K MPaKTUYECKOMY 3aHSITHIO.

11.2 Yeprexu neraneil.

11.3 ChnpaBouHasi U TEXHHUYECKAs JIUTEpPaATypa.

1.3.1 Opranuzanuss U NOPOBEAEHUE MOHTaXa W PEMOHTA IPOMBILIIEHHOTO
obopynoBanus B 2 4.Y.1: yueOHUK A5 CTy. yupexaeHuil cpea. npod. oopa3oBaHus
/[A.T". Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u np.] — 2-e u3z., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Meroapl npo(pHUIAKTUKA U PEMOHTA MPOMBIIIIEHHOTO 000pYOBaHUS: :
y4eOHUK i CTy. yupexnaenuit cpen. mpod. Obpazosanus/[HO.H. Boponkun, H.B.
ITo3aHAKOB.- 4-¢ u3a., crep.- M.: M3narensckuii neHTp «Akagemusi», 2010-240c.

12 Tlopsaok BBIMOIHEHUS pabOThI

12.1 BbINOTHUTE ONUCAHHE BOCCTAHOBJIEHUS PE3bOOBBIX MOBEPXHOCTEH
JeTaJeu.

12.2  BriOpaTh ciocob peMoHTa JieTajieil pe3b00BOro COeAMHEHUS.

12.3  VYcraHOBUTH Olepaliii BOCCTAHOBJIEHUS PE3bOOBOT0 COCTUHEHUSI.

12.4 BBINOIHUTH CXEMY PEMOHTA PE3b00BOTI0 COETUHEHHS.

3 TeopeTuyeckue NpeanoChblIKi pabOThI

PemoHT neTajieid pe3b00BBIX COeTUHEHU

B mro6oii mammne cBoitie 60 % neraneit umeroT pe3nOy. [Ipu skcruryaranuu
MallUH pe3b0a M3HAIIMBAETCS, BUTKM CMHMHAIOTCS, Ne(OPMHUPYIOTCS U CPBIBAIOTCS.
[TprueM HM3HAIIKMBAHUIO W TOBPEXKICHUSM MOJBEPraloTCsa MPEXkKAEe BCETO PEe3bOOBbIC
orBepcTs. HesHauuTenbHble TOBPEXKACHUS pe3pObl  (cmsatue, naedopmanuu
OTJEJIbHBIX BUTKOB) YCTPAHSIOT KAIMOPOBKON €€ METUMKOM WiH rammkoi. [Ipu cpeise
0ojyee ABYX HHUTOK M JPYTUX CEPbE3HBIX MOBPEXKACHUSX NPUMEHSIOT pa3InyHbIe
METO/Ibl BOCCTAHOBJIEHHUS PE3bObI B 3aBUCHUMOCTM OT KOHCTPYKUMHU AETalld, THUMa
pe3b0bl (HapyKHAasl UJIM BHYTPEHHSIS) U T. 1.

Hapy:xny1o pe3b0y (Ha Bajiax, 0CAX U T.[.) BOCCTAHABJIMBAKOT CJe1YOIIMMHA
crocodamm:

-Hape3aHueM pe3bObl PEMOHTHOTO pa3Mepa;

-HaIlJIaBKOM U Hape3aHHeM pe3b0bl HOMMHAJIBLHOTO pa3Mepa;

-3JICKTPOKOHTAKTHOW ITPUBAPKOM MPOBOJIOKH;

-3aMEHOU U3HOIIEHHOU pe3b00BOM YacTH JACTaH.

Crapyto pe3b0y cpe3aloT Ha TOKapHOM CTaHKE U Hape3aroT HOBYIO pe3b0y
MEHBIIIETO pa3Mepa.

JUis  BOCCTaHOBJIEHMSI Pe3bObl J0 HOMHUHAIBHOIO pa3Mepa MNPUMEHSIOT
MEXaHU3UPOBAHHYIO HAIUIABKY, yaile BUOpoayroByto u B cpeae CO02, pexe mos



¢dbmrocom u B cpenie napa. [lepen HamiaBkoi ctapyto pe3n0y cpesatot. [locne HamiaBku
JIeTallb IPOTAuYMBAIOT U HAPE3al0T pe3b0y HOMUHAJILHOTO pa3Mepa.

BoccranaBinuBaroT pe3bObl TakkKe 3JIEKTPOKOHTAKTHOM MPUBAPKOM MPOBOJIOKH.
[Tocne npuBapku MPOBOJIOKHU JI€Tajlb 00TAUMBAIOT U HAPE3AOT PE3b0y HOMUHAIBHOTO
pa3mMepa.

WNHorna KoHell 1eTainy ¢ U3HOIIEHHON pe3b00il 0Tpe3aroT, U3rOTOBIISAIOT HOBYIO
4acTh JETalld, KOTOPYIO CBEPTHIBAIOT MJIM CBAPUBAIOT C OCTABIIEHCS 4acThiO. 3aTeM
Hape3alT pe3b0y HOMHHAIBHOTO pa3Mepa. [Ipu Gonbiiom auameTpe pe3bObl HHOTAA
ee He OTpe3aroT, a 00TaYMBaIOT, 3aTEM HAINPECCOBBIBAIOT KOJIBIIO U HApE3aloT pe3n0y
HOMHMHAJIBHOTO pa3Mepa.

BryTpenH1o0 pe3p0y BOCCTaHABIMBAIOT Yallleé BCETO B KOPIMYCHBIX U APYTHX
0a3uCHBIX JCTANAX, M3TOTOBJICHHBIX U3 YyT'YHA W aJIIOMUHUEBBIX CIIaBOB. [Ipu aToM
HE3aBUCUMO OT MaTepuaja JeTajeil XapakTep H3HOca pPE3bOOBBIX OTBEPCTHI
OJIMHAKOB: HAuOOJBIIMI H3HOC M CPBIBBI MMEIOT IEPBBIE BA-TPU BUTKA PE3bOBI,
OCTaJbHBIC BUTKH N3HALINBAIOTCS 3HAUUTEIHHO MEHbIIIE. DTO O0BACHACTCS Pa3IMIHOMN
HArpy3Koil Ha BUTKU Pe3b00BOT0 COETMHEHMSI: TIEPBBI BUTOK HArpy>KE€H BISATh-IIECTh
pa3 0oJIbIIIe MOCJIEIHETO.

BHyTpeHHI010 pe3b0y BOCCTAHABJIMBAKOT CJICAYIOIIUMHU CIIOCO0AMU:

-Hape3aHueM pe3bObl PEMOHTHOTO pa3Mepa;

-Hape3aHueM pe3b0bl HOMUHAIBHOTO pa3Mepa Ha HOBOM MECTE;

-3aBapKOM OTBEPCTHS M NOCIEAYIOUIMM CBEPJICHHEM M Hape3aHUeM pe3bObl
HOMHMHAJIBHOTO pa3Mepa;

-C MPUMEHEHUEM MOJTUMEPHBIX KOMITO3UIIHIA;

-TIOCTaHOBKOU Pe3b00BOM MPOOKH (BBEPTHIIIA);

-yCTaHOBKOMW Pe3b00BOM CIIUPATbHON BCTABKH.

B cnyuae HapesaHums pe3pObl PEMOHTHOTO pa3Mepa YacTo TMPUXOTUTCS
W3rOTaBIMBaTh CTYNEHYATYI0 IMIWIbKy. Hapesanuwe pe3pObl Ha HOBOM MECTE
BO3MOXKHO B TOM CiIy4ae, €CIIM KOHCTPYKIUS JeTaleid COCTUHEHHS IO3BOJISICT
WU3MEHUTH pacrooKeHue pe3p00oBOTO OTBEPCTUS 0e3 HapyIICHUS
B3aMMO3aMEHsEeMOCTH (CTynuubl, (iaHisl U 1p.). llepen 3aBapkoil 00s3aTeNbHO
YAQISIOT CTapyIo pe3noy.

B kadecTBe MONMMEpPHBIX KOMIO3UIMI TIPU BOCCTAHOBICHHWH PE3LOOBBIX
COEIMHEHHI 0OBIYHO UCTOIB3YIOT COCTaBbl HA OCHOBE MOKCUIHON CMOJIBL.

[Ipn mnoctaHoBke pPe3b0OBOM MPOOKM H3HOLIEHHOE pe3b00BOE OTBEPCTUE
paccBepIAMBAIOT WM PAaCcTaYMBAIOT, HApe3aloT B HEM pe3b0y M BBEPTHIBAIOT B HETO
npoOKy. 3aTeM B HEl CBEPIIST OTBEPCTUE U HAPE3aIOT pe3r0y HOMHHAIBLHOTO pa3Mepa.
Yacto pe3pO0OBbIE MPOOKH TOTOTHUTEIHHO 3aKPEIUIIOT IOCPEICTBOM KIIEEBBIX
KOMIIO3HIIMA WM CTOIOPHBIMH INMUJIbKaMH, BBEPHYTHIMH Ha TpaHHIE MPOOKH C
JETaIBIO.

Jliss peMoHTa pPE3bOOBBIX OTBEPCTHH pa3padoTaid W MPUMEHSIOT CIOC00
YCTaHOBKHM pe3bOOBBIX CHHUPAIbHBIX BCTaBOK. BCTaBKy M3roTaBIMBAaIOT B BHJIE



OPYXHUHSAIIEH CHOUPATd U3 HEp)KaBeIIeHd HMPOBOJIOKH POMOMYECKOTO CEUEHUS C
ocTpbIM yrioMm 60°. Hapy:XHast U BHYTPEHHsSI TOBEPXHOCTH BCTaBKHU IPEIACTABIIIOT
co00ll METPUYECKYIO pe3b0y pa3HbIX pazMepoB. Ha 0lHOM KOHIlE BCTaBKU pa3MelleH
TEXHOJIOTMYECKHI TOBOJIOK C HACEUKOM, C TOMOILBIO KOTOPOIr'0 CHEUATbHBIM KIIFOUOM
BCTaBKy BBEPTHIBAIOT B OTBEPCTHE. 3aT€M 3TOT MOBOAOK YJIAISIOT CIELHUATbHBIM
O0pOAKOM.

OCHOBHBIM HEJOCTATKOM HAIUIABKHM CJIEIYET CUUTATh CHUKEHUEYCTAIIOCTHON
npoynoctu Aetanu (ot 10 10 30%) 1 BO3MOKHOCTb MPOKOTATOHKOCTEHHBIX JIeTaNICH.
Pe3b00BBIE OTBEpCTHS HMEIOT CIIEAYIOIINE OCHOBHBIE AEPEKTHI:Cpbl8, 3aOUmMocmy,
cmamue N 8bIKpawiuéanue OTAEIbHBIX BUTKOB, U3HOC TIOBHYTPEHHEMY U CPEIHEMY
auamMeTpam | Jip. s ux peMoHTa MPUMEHSIIOT Pa3TMYHBIECITOCOObI.

OCHOBHOH HEAOCTATOK 32aBAPKHU OTBEPCTUM C MOCIEAYIOIIUM CBEPJIECHUEM U
Hape3aHueM pe3b0bl HOMHMHAIBHOTO pa3Mepa - 00JIbIasi 30Ha TEPMUYECKOTO BIMSHUS,
YTO MPUBOAMUT K OTOENy 4yryHa, 0Opa30BaHMIO TPEUIMH U KOPOOJIECHHIO, U3MEHEHHUIO
CTPYKTYpBI MaTe€pHaia i CHUKEHHUIO TPOYHOCTH pe3b0bl MOUTH B JiBa pa3a. Hapezanue
pPE3b00BOTO OTBEPCTHSI HA HOBOM MECTE BO3MOYKHO TOJBKO B TOM cCllydae, KOrja €ro
pacroyio)KeHUE MOKET OBbITh HM3MEHEHO 03 HapylIeHHs B3aHMMO3aMEHSEMOCTH
coeMHEeHU (CTynuIlbl Oapabana u T. 11.).

Crabunu3anuio  pe3bOOBBIX  COCMMHEHHM  TMOJMMEPHOW  KOMIIO3UITUEH
UCIOJIB3YIOT IIPU CYMMapHOM M3HOCE COEIMHEHUS IIUIIbKa - Kopryc He 6onee 0,3 M.
YcTaHOBKa CIIUPAIBHOM BCTABKU IIPU PEMOHTE OTBETCTBEHHBIX JETAJIEW U arperaTroB
MOJIyYHJIa IIMPOKOE TPUMEHEHHUE.

Hapezanue pe3p00BOro OTBEpCTHS HA HOBOM MECTE€ BO3MOXKHO TOJBKO B TOM
cilly4yae, KOrjJja €ero paclojiO)K€HHE MOXKET OBbITh H3MEHEHO O0€3 HapylIeHUs
B3aMMO3aMEHSAEMOCTH COeIUHEeHUs1 (CTymuibl Oapabana u T. m.), Crabuin3anuio
PE3bOOBBIX COEMHEHUN TMOJMMEPHON KOMITO3MIIMEH HCIOJIb3YIOT MPU CYMMapHOM
U3HOCE COENIMHEHHUS IMNuiIbKa - Kopimyc He Oonee 0,3 MM, YcTaHOBKa CriUpaibHOU
BCTaBKH IPU PEMOHTE OTBETCTBEHHBIX AETAJEN M arperaroB MNOJy4yusa HIMPOKOE
NMpuMeHeHue. BcTaBKy HM3roTOBISIIOT W3 HepkaBewmledl mnpoBosiokn XI18MI10T
pomOuueckoro  ceueHusa. V3HomieHHy0O  pe3pO0y B OTBEPCTHHM  JeTajei
BOCCTAHABJIMBAIOT TIOCTAHOBKOW CHOUPAIbHBIX BCTABOK, HCIOJB3YSI KOMIUIEKT
npucnocobnenust [I1MM-5331. TexHONOrus COCTOUT U3 PACCBEPIUBAHUSA OTBEPCTHS
oA TpeOyembiit pazmep (M8 va A110, M10 na M12, M12 na M14 u T1.1.), Hape3aHust
pe3b0bI C TEM K€ 11aroM; yCTAHOBKHU CIIUPAIbHONW YCTAHOBKH HEOOXOUMOTO pazMepa
TEXHOJIOTUYECKH TTOBOJKOM BHU3 B MOHTKHBIM HHCTPYMEHT.



[TpakTueckoe 3ansitue Ne2 1

Tema: «BoccranoBienue aetaneit TUPTOBBIX COSTUHCHUIN).

Llenp: mpuBUTHE MPAKTUYECKUX HABBIKOB BBIOOpA Crocoba M YCTaHOBJIICHUE
orepaluii BOCCTAaHOBJICHHS JieTajell pe3bOOBBIX COCTMHEHUM.

13 MarepuansHoe obecrnieueHue

13.1 HMHcTpyKUMS K NIPAKTUYECKOMY 3aHSITHIO.

13.2 Yeprexu neraineil.

13.3 ChpaBouHasi U TEXHUUECKAs JIUTEpaTypa.

1.3.1 Opranuzanuss ¥ IPOBEICHUE MOHTaXa M PEMOHTA IPOMBIIUIEHHOTO
obopynoBanus B 2 4.Y.1: yueOHUK A1 CTY. yUpexaeHuil cpea. npod. oopa3zoBaHus
/[A.T'. Cxuptnanze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-¢ u3z., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Meroasl TpopHIAKTUKA U PEMOHTA MPOMBIIUIEHHOIO 000pYIOBaHUS: :
y4eOHUK Ui CTyA. yupexaeHud cpen. mpod. O6pazosanus/[F0.H. Boponkun, H.B.
[To3nHsKOB.- 4-€ 3., crep.- M.: U3narenbckuit neHTp «Axagemus», 2010-240c.

14 Tlopsaok BhIMOIHEHUS pabOThI

14.1 BbINOIHUTH OMUCAHUE BOCCTAHOBJIEHUS IITU(PTOBOTO COCTUHEHUS.
14.2 BsiOpath ciocod peMoHTa JeTanei mTudToBOro COeIMHEHHUS.

14.3 VYcraHOBUTH OTIEpAIMK BOCCTAHOBJICHUS IITU(PTOBOTO COSAMHEHUSI.
14.4 BBIMOTHUTH CXeMY PEMOHTA IITHU(TOBOTO COSTUHEHUS.

PeMOHT IITH(PTOBBIX COCAMHEHUIT

[tudTel npeaHa3HayeHbl IS TOYHOIO B3aWUMHOIO (DUKCUPOBAaHUS JAETalled MU
nepenayd HeOONbIIMX HAarpy3ok. lIpuMeHstoTcs Takke cHeluanbHble CpEe3HbIE
mTUPTSI, CIIy’Kalllhe [IPEAOXPAaHUTEIbHBIMA JJIEMEHTAMHU.



[To dopme pasznuyaror wmpuUdTH UTUIUHAPUYECKHE Tiagkue (pucyHok 1, a),
UUJTUHIPUYECKHE W KOHMYECKHME C HACEUYCHHBIMU KaHaBKamu (pucyHok 1, O, B),
KOHHMYECKHUE TJIaJIKUe (pucyHoK 41, r).

['majgxue muIMHIpUYecKue MTU(GTH U3TOTaBINBAIOTCS HE3aKAIICHHBIMU INAMETPOM OT
0,6 1o 50 mm (I'OCT 3128—70) u 3akanenubsiMu auametpom ot 0,6 1o 20 mm (I'OCT
24269 — 80). HaceuenHble MUIMHAPUYECKUE MTU(THI U3TOTABIMBAIOTCAINAMETPOM
ot 1,0 1o 16 mm (I'OCT 12850 — 80). LLITudTh! ¢ Haceukamu He TPEOYIOT pa3BepTKH
OTBEPCTUN U 0OECIEUMBAIOT MOBBIIICHHYIO YCTOWMYHUBOCTH MPOTHUB BbITIaJIAHUS
0e3 JOTNOJHUTENBHBIX CPEIICTB 3aKperICHUs.

Konnueckne mTU(Th H3roTaBIMBAIOTCA C KOHYCHOCTBIO 1:50, obOecmneunBaromieit
HAJIe)KHOE CaMOTOPMOKEHHE U LIEHTpupoBaHue aeTtaneil. OHu ObIBAIOT CIENYIOLIUX
TUNOB: rIagkue guamerpom ot 0,6 10

50 mm (I"OCT 3129 — 70); ¢ pe3nboBoii mandoii (puc. 41, 1) nauametpom ot 4
1o 12 mm (CT COB 282 — 76); ¢ BHyTpeHHEH pe3bboit (puc. 41, €) nuameTpom oT 6
o 60 mm (I'OCT 9464—79), obGecneunBaromieil JEerkKyro pa3O0pKy COEIUHEHWS,;
pazBoanbie (puc. 41, x) muamerpom ot 5 mo 16 mm (I'OCT 19119 — 80).
[Tpumepsl ycnoBHBIX oOo3HaueHud. Lunuuapuueckuit mrudt nuamerpom HO/ill u
qHor 60 mwm: ITudT 10JI11 x60 'OCT 3128—70; koHnYeckuid WTUHT AUAMETPOM
10 w pgmuaort 60 wmm: Iltudpr 10 x 60 T'OCT 3129-70.
JledekTsl MTUPTOBBIX COETMHEHUN U CLIOCOOBI KX PEMOHTA MPUBEACHBI B Ta0J. 16.

Tabmunal

Bo3moskHbIe eheKThI ¥ CIOCOOBI pEMOHTA MTH(HTOBBIX COCTMHCHUM

Hedexr Cnocod pemoHTa

Cpes Wiy 3aMeHa HOBBIMHU
cMsATHE TUPTOB

N3HoC OtBepcTrie pacHIMPSIIOT MO/
OTBEPCTHS HOJHOBBIA IITU(PT WM 3aBapUBAIOT U
mTUQT W3rOTaBIIMBAIOT JPYTrO€ OTBEPCTUE

Tpemmnsl TpemmHbl 3aBapHUBAIOT  WIIH

B 3a/1€JIbIBAIOT MJ1aCTMAacCOBBIMH
COCIMHSEMBIX KOMITO3ULIUSMHU

JICTAJIAX
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Pucynox 1. HImugmu:
a — YUIUHOpUYeCKUull 2naokut, 6 u 6 — COOMBEMCMBEHHO YUIUHOPUHECKUL U
KOHUYeCKUll,; 8 — C HACEUEeHHbIMU KAHABKAMU, 2 — 2IA0KUlUl; 0 — C pe3b0080t yangoti,
e — ¢ HympeHHell pe3vOoll, H — pPa3z00HOU

LImugpmosoe coedunenue — pazsHOBUIHOCTb KJIMHOBOTO0. KpenexxHoit geTanbio
371eCh SABIAETCS MTUQT, MPEACTABISIONUNA COO0N MUIMHAPUYECKUN UINKOHUYECKUN
crepxeHb (pucyHok 13.9). Iltudtel ciyxat aisa obecriedeHuss TOYHOTO B3aUMHOTO
pAaCIIONIOKEHUSI COCIUHIEMBIX MEXIy CoOOW JeTalieid, a Takke A Tepeaadu
HEOOJIBIINX KPYTANIMX MOMEHTOB. B COOTBETCTBMM C 3THUM MTU(THI AEIAT Ha
YCTAHOBOYHBIE U KPEIIEKHBIE.
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Pucynok 2. HITugroBbie coenuHeHUs

I[Io ¢opme pazauuaroT UWIMHAPUYECKHE UM KOHMYECKUE  IUTUQTHI.
[Munuaapuueckrue WTUQTHl YIEPKUBAIOTCS B OTBEPCTUHM 3a CUET HATSIa, MO3TOMY
IIPY MHOTOKPATHOM MCIIOJIb30BAHUY HAPYIIAKOTCS IJIOTHOCTh UX IIOCAJKU U TOYHOCTb
YCTaHOBKH. B IBMXKyIIMXCA COCOUHEHMSIX NMPUMEHSIOT LHUIMHAPUYECKHE IITUDTHI C
3aCBEpJICHHBIMU KOHIIAMU (PUCYHOK 2, @), KOTOPbIE PACKJIETIBIBAIOT M1OCJIE YCTAHOBKH
mTH(TOB B paboyee MOJI0KEHHUE.

Konnueckne mtudTsl UMEOT KOHYCHOCTh 1:50 M MOryT HCHOJIB30BaThCSA
MHOTOKpaTHO. OOBIKHOBEHHbBIE KOHUYECKUE

WTUPTHL (PUCYHOK 2, 6) CTAaBIT IPHU CKBO3HBIX OTBEPCTHSX, KOTJA UX MOKHO
BBIOMBATh MpU pa3O0pKe C MPOTHUBOIOJOXKHON CTOpOHBI. IIpu TiyXux OTBEpCTHSAX
CTaBAT KOHMYECKHE ITUPTHI C pe3b00il (PUCYHOK 2, 8), KOTOPYIO UCHOJIB3YIOT IS
HaBUHYMBAHMsSI TAWKU IPU BBITACKUBaHUM IITH(TOB. B coeIMHEHMX, UCTIBITHIBAIOIINX
TOJNYKM U yAapbl, a TaKkKe B COCAMHEHUAX, ABMKYLIMXCA C OONBIION CKOPOCTHIO,
CTaBSIT KOHUYECKHE pa3BoJHble IWITUQTH (puUcyHOK 2, T). Ilocne ycraHOBKM 3THX
mTudTOoB HA paboyee MECTO pa3pe3aHHbIe KOHIIBI CJIeTKa pa3BOIST B CTOPOHBI.

[To BemonHEeHHIO pabodeil yacTu MTUQTH OBIBAIOT TJAJKUE M HACCYCHHBIC.
Haceukn mO3BOJSIIOT HCIOJIB30BaTh OTBEPCTHS, MOJyYEHHBbIE CBEpiieHHUEM, 0e3
MOCJEAYIONIETO pa3BepThiBaHUS (KaK JJis IIaJAKUX ITU(TOB), a TaKkKe JOMYCKaIOT
MHOTOKPATHYIO YCTAaHOBKY MX B OJIHO U TO € OTBEPCTHE.

Coopxa  wmugmosvix  coedunenuti. llocne  ¢ukcauuu  MOJOKECHUS
COEJIMHAEMBIX JIeTajiel IO UMEIOIIEMYCsI OTBEPCTHIO B OJHOM JI€Taldu 3aCBEPIUBAIOT
OTBEpCTHE B JPYro jaeranu (Ijsi KOHUYECKOro IITU(TA AUAMETp CBEpJia paBeH
MUHUMaJIbHOMY JuameTrpy mmrudra). Ilocie 3toro s rmagkux MmWTHUPTOB 00a
OTBEPCTUSA COBMECTHO Pa3BEPTHIBAIOT LIMIIMHIAPUYECKON UM KOHUYECKOMPA3BEPTKOM.
B nonydyenHoe oTBepcTHE 3aroHSIOT MITUQPT. YCTaHABIMBAIOT IITHU(PT C MOMOIIBIO
MOJIOTKA, MCTIONb3Ysl ONPABKY, WM Ha mpecce. YToObl npu pa3dopke mMTU(T MOKHO
ObUIO JIETKO YJaJlUTh, OH JOJKEH Ha 1—2 MM BBICTYIIaTh HaJ HNOBEPXHOCTBIO
COIPSITAaEMBIX JICTAJICH.

HopManbHblii HATAT B KOHHYECKOM INTH(TOBOM COECIMHEHUH MOXKET OBITh
MOJTyY€H, €CJIU ITU(T, BCTABISEMbI B OTBEPCTUE BPYUHYIO O€3 MPUMEHEHUS KaKHUX-
100 UHCTPYMEHTOB, BXOAUT B HEro Ha 70—75 % JJIMHBL.
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Tema: «BoccTaHoBiaeHHue AeTajlied IIMIOHOYHBIX coequHEeHUM. BoccTanoBieHue
JieTalIe NIJIMLIEBOTO COCANMHCHUS.

Ilenb: MpUBHUTHE MPAKTUYSCKUX HABBIKOB BBIOOpaA croco0a M YCTAHOBIICHHE
omeparyii BOCCTAHOBJIEHHS JE€TAIEH IIMIOHOYHOI'O Y IIJIUIEBOTO COCAUHEHUM.

15 MarepuansHoe obecrnieueHue

15.1 MHcTpyKuMs K NPaKTUYECKOMY 3aHITHIO.

15.2 Yeprexu neraneil.

15.3 ChopaBouHasi U TEXHUUECKAs JIUTEpaATypa.

1.3.1 Opranuzanusi ¥ TMPOBEACHHUE MOHTaXa M PEMOHTA MPOMBIILIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A7 CTY. yUpexaeHul cpel. nmpod. oopazoBanus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzn., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Meroapl npopUIaKTHKKA U PEMOHTA MPOMBIIIIEHHOTO 000pYOBaHUS: :
y4eOHUK Ui CTYyH. yupexaeHuil cpen. npod. Oopasoanus/[FO.H. Boponkun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: M3narensckuii ueHTp «Axkagemusi», 2010-240c.

16  Tlopsigox BBIMOTHEHUS paOOTHI

16.1 BpImoaHUTH ONKMcaHWE BOCCTAHOBJICHMS IIIMOHOYHOTO U HUIUIIEBOTO
COCIMHEHU.

16.2 BwiOpaTh cioco0 peMOHTA JIeTa I MIIMOHOYHOTO COSAMHEHHUS.

16.3 BsiOpaTh cioco0 peMOHTA I€TaH IUTUIIEBOTO COSTMHEHHUS.

16.4 VYcraHOBHUTH OlEepaliiii BOCCTAHOBJIEHUS IITTOHOYHOTO COETMHEHUSI.

16.5 VYcraHOBUTH Olepali BOCCTAHOBJICHUS UTUIIEBOTO COSTUHEHHUS.



IlInoHOYHOEe  coeaMHEHME.

[IImonoyHOE coenHeHne
CITY>KUT TUTS nepe1adn
BpAICHUS BAILY oT

HacaXE€HHOW Ha HETO JIETalIHu
(wkuBa, 3y0OuyaToro KoJeca,

BTYJIKH). CoennHHTENBHOM

ACTAJIbKO ABJISICTCS HIIMMOHKA.

[HInmoHo4YHBIE COCIUHCHUA

Puc. 1. Buzipl IIMOHOYHBIX COSAMHEHUIA C TIOMOIITBIO HAPABJISIONIVX (2), TEeIAT Ha IBE I'PYIIIBL:
CKOMB3SIIHX (5), CETMEHTHBIX (B) M KIIMHOBBIX (T') IITIOHOK HEHAIPSKECHHbIE

(mpu3mMaTHYecKue u

CErMEHTHbIC) U HANPSXKEHHBIE (KIIMHOBBIE U TAHT€HIIUAJIBHBIE).

[IpusmMaTuyecKkue MIMOHOYHBIE COETMHEHHS ObIBAIOT OOBIKHOBEHHbBIE — JIJISI
nepeaavyy Bpalaroniero MOMEHTA, a TAK)KE HAIIPABIISIIOLINE U CKOJIb3AIINE, CITYKaIlNE,
KpOME TOTO, JJI HallpaBJICHUS TIPU OCEBOM IepeMelieHnu. Hampasisdronme mmnoHKu
kperstcs Ha Baity (TOCT 8790—79) nyist ycTpaHeHuUs TOBBIIEHHOTO TPEHUS U U3HOCA,
CBA3aHHOI'O C MEPEKOCOM IIMOHOK (pucyHOK. 42, a). Ckonb3samue mmnoHku (I'OCT
12208 — 66) mnepememarOTcs BMECT€ CO CTYNHIAMU BIOJb Bajla U HMEIOT
UUJUHIPUYECKUE BBICTYIMBI, KOTOPHIE BXOMST B COOTBET- CTBYIOIIUE OTBEPCTHUS B
crynuuax (pucyHok. 42, 6). Cermenthsie mmnoHku (I'OCT 24071 — 80) npumeHsitoTCs
Ipd HEOOXOAMMOCTH YacTOr0 JEMOHTaka COOpouyHOH emwHHUIBI (puc. 42, 8).
KnunoBsie mmoHku(I'OCT 24068—80) ciocoOHbI nepeiaBaTh HE TOJIBKO KPYTALIUN
MOMEHT, HO U oceBoe ycuiue (pucyHok. 42, r). OgHako M3-3a BO3HUKAIOIIUX MPHU
AKCIUTyaTallMi TEPEKOCOB OHU MPUMEHSIOTCS JJIsI TUXOXOJHBIX, HEOTBETCTBEHHBIX

neraneil. Tanurennuansubie mnoHkn (IOCT 24069 — 80) ucnonwb3yroTcs npu
OONBIINX TUHAMUYECKUX Harpy3Kax.
Marepuasl DIIOHOK — YIUVIEPOJMCTAs WM JIETUPOBAaHHAs CTAb C MOAYJIEM

yrpyroctu a He Huxke 500 MlTa.

[IpuzmaTtuueckue IMIMOHKH TPU PEMOHTE MOXKHO BBIHUMATh W3 Ta30B 0e3
MOBPEIKICHHUS, BBITIOJHSS B CPEHEN YaCTH MITTOHKU pe3b00BOE OTBEPCTHE UBBEPTHIBAS
B Hero BUHT. Korja oH CBOMM KOHIIOM YHPETCs B Bajl, €r0 MPOJ0JKAI0T BpalllaTh, U
IIMOHKA TpPU 3TOM BbIXOAUT u3 mna3a (puc. 44, a). Ilpu moaronke u cOOpke
MPU3MATUYECKUX IIMOHOK B MPOLIECCE PEMOHTA PEKOMEHIYETCS BBIMTOIHUThH CIEIU-
BHBINA CKOC (pUCYHOK. 44, 6), a ¢ 0OpaTHOW CTOPOHBI CIETATh COOTBETCTBYIOIIYIO
MOMETKY. DTO MO3BOJIUT BHIHYTh IIMOHKY U3 1a3a C MOMOIIbIO MOJIOTKA CBBIKOJIOTKOM:
BBIKOJIOTKY YHHUPAlOT B MTOMEUEHHBIA KOHEI] IIMOHKU CO CTOPOHBI CKoca (IMOKa3aHO
CTPEJIKOM) M clieTKa yJIapstoT mo Hel MoJoTKOM. C 3TOW CTOPOHBI KOHEI] IIMOHKHU
MPUKUMAIOT K OCHOBAHUIO T1a3a, a C IPOTUBOIOJIOKHON MTPUTIOAHUMAIOT.



HlanueBbie coequnHenusi. [lnumessie coerHeHUsT 00ECIEYMBAIOT XOPOIIIEe
LIEHTPUPOBAHUE JIeTajel Ha Bajdy U mepefady OoJIbIIMX KPYTAIIUX MOMEHTOB. JTO
OOBSICHSIETCS TEM, YTO B IIUIMIIOB OM COEMHEHUH BaJl MEHbIIIE OCIa0JISIETCS IIUTUIIAMU,
YeM rHe3JjaMu MoJ1 HIMOHKH B IIITOHOYHOM CO€IMHEHUH, TaK KaK BIIAJUHbI BBITOJHSIOT
HerTyOokuMu. OHU MOTYT OBITh TTOABMYKHBIMU M HETIOABHKHBIMHU. [10 popme mpodust
[UTMIIOB Pa3InyaloT CICAYIOIINE COSAMHEHUS: IPsi- MOOOUYHBIE (PUCYHOK. 45, a, 6) 1o
I'OCT 1139—280, sBosibBeHTHBIE C yriioM npoduiis 30° (puc. 46, a) no 'OCT 6033—
80 u tpeyronbHbie (puc. 46, 6) ¢ yrioMm npodwis 60, 72 u
90°.

[Inuupl Bajga MOXHO PEMOHTHPOBATH C TOMOINBIO pa3fgadyu 3yObeB, KoOTja
[UIMIIEBOE COEIMHEHUE LEHTPUPYETCS MO BHYTPEHHEMY auameTpy. Eciu nuiuiibi
3aKajieHbl, HEOOXOUMO BaJl CHauajaa OT)Keub, a MOCJIEe ATOTO Pa3IaTh KaXK/IbIN IUIHI] B
MPOJOJIBLHOM HANpaBJIE€HUH, AOBEAS €ro IIHMPHUHY A0 HOMHUHAJIBHOIO pa3Mepa C
npurnyckom 0,1..0,2 MM ju1s mocleayromeid MexXxaHudeckod oOpaboTku. Pazmauy
BBITIOJIHAIOT BPYUHYIO WJIM Ha MPeccax CrenuaibHbIMU HHCTPYMEHTAMU — 3yOMIaMu
Y 4ekaHamu. JIJist 3TOTO BIOJIb NIJIUIIOB HAHOCSAT IO OJIHOM MPOJOJILHOW PUCKE, 3aTEM
BJIOJIb PUCOK BbIpyOaroT kaHaBku (puc. 1, a) cneumanbHbiM 3yOuiom (puc. 1, 0);
BBITIOJTHEHHBIE KAHABKU Pa3JaloT yekaHoM (puc. 1, g).

Pazngauy nuiMiioB MOKHO MPOU3BOIUTH UCIIOJIB3Ysl TOKAPHBIE UM CTPOTaJIbHbBIC
cTaHKH. JIJisi ATOrO OMpaBKy C BPAIAIOIIUMCS KOHUYECKUM POJUMKOM 3aKPEIUISIIOT B
peslieiepkarelie CTaHKa, a BaJl WM YCTaHABIMBAIOT B [IEHTPaX TOKAPHOT'O CTAaHKA, WU
3aKpEIUISIIOT  Ha CTojie cTporajibHoro. CynmopToM CTaHKa TMOJBOJSAT POJIHK,
BJIaBJIMBAIOT B TEJIO 3y0a M OCYIIECTBISIOT HECKOJIBKO pabOuYMX XOJOB IO OJHOU
kanHaBke. [locrme pa3gaun KaHaBKM Ha [IIMIAX —3aBapUBAIOT €  MOMOIIBIO
AJIIEKTPOCBAPKH, BaJl JOMOJHUTEIBHO OTKUTAIOT, PUXTYIOT, a IUIUIBI 00padbaThIBaIOT
110/ HOMUHAJIBHBIN pa3Mep U MOJIBEpraloT TepMooOpaboTKe.

HInumer B oTBEpCTUSAX (MOCAaKa MO HAPYKHOMY TUAMETPY) U C HEOOIBITNM
M3HOCOM MOKHO TaKK€ PEMOHTHUpPOBATh paszaadeir. [l 3Toro mnpuMEHSIOT
CHEIUATIBHYIO MPOLIMBKY, KOTOPYIO MPOAABIMBAIOT Yepe3 IUIMIIEBOE OTBEPCTHUE C
NOMOILBIO THUJIpaBiandeckoro npecca. Ilocne pazgaun 3yObeB IUIMLEBOE OTBEPCTHUE
KaMOpPYIOT NIJIUMLEBOM MPOTSHKKOM, yJausisi NMpU 3TOM BBIIABICHHBIA METall U
npuaaBas IeTaliu TpeOyeMblil pa3mep.

JleheKThl NITUIEBBIX COCNMHEHUN U CIOCOOBI X PEMOHTA MPUBEICHBI B TaOII.



Tabnuma 1

OcHoBHbI€ JIe(hEKThI ITUIIEBBIX COSTUHEHU 1 CTTIOCOOBI X PEMOHT

HedexTor

Crnioco0Obl peMOHTa

N3Hoc wu cmaTuHe
[IUTALIOB HA BaJiax

[Tpu (10311911170:¢ U3HOC ax POU3BOJAT,
PIEKTPOAYTOBYIO HaIUIaBKy C nocJyeayoueH
MexaHU4IeCcKoi oOpaboTkou. [Ipu n3HoCe MO mUpuHE Ma3a
o 0,5...1 M pa3nendaroT OUIMIBI OTOXKEHOTO Bala
3yOUJioOM C TMOCHeayIoled 3aBapkodl 00pa3zyrolencs
KaHABKU M MexaHu4eckoil 00pabotkoil. IIpu HeOombIINX
m3Hoc ax (0,1..0,2 mMM) @UIMIBI BOCCTaHABIMBAIOT
Hapall¥BaHUEM C MMOCIEAYIOMNUM HUTH(POBAHUEM

3a00uHBI, 3ayCEHIIbI,
OCTpBIC Kpast

3a00MHBI, 3ayCEHIIbl, OCTPbIC Kpas 3allWINBaIOT, Ha
TOpLIAX Bajia U BTYJKH CHUMAIOT (PacKu

N3Hoc 1mummnos BO
BTYJIKE

OTBepcTHE BO BTYJIKE [0 BHYTPEHHEMY JIHAMETPY]
[IPOJABJIMBACTCS Ha IIpecce NPOLIMBKOW, a 3aTeMm
KaTuOpyeTcs MUIMLEBON MPOTSHKKON
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Tema: «BoccranoBneHue aetaneit TpyOOMpPOBOIHBIX CUCTEM. BoccTaHOBICHHE
JIeTajel CBAPHBIX COCTMHEHUI.

Lenp: mpuBUTHE MPAKTUUYECKUX HABBIKOB BbIOOpa crocoba M YCTaHOBJIICHUE
orepanuii BOCCTAaHOBJICHUS AeTalied TpyOONPOBOJHBIX CHUCTEM U JeTalled CBapHBIX
COECIMHEHU.

17  MarepuanbHoe obecrieueHme

17.1 HMHCTpyKIHs K NPAaKTUYECKOMY 3aHATHIO.

17.2 Yeprexu neraneil.

17.3 CnpaBoudHas ¥ TEXHHUUYECKAs JTUTEpPATypA.

1.3.1 Opranuzanuss ¥ IPOBEACHUE MOHTaXa M PEMOHTA MPOMBILIIEHHOTO
obopynoBanus B 2 4u.Y.1: yueOHUK Ui CTY[. YUpEKIEHUM cpel. npod. oOpa3oBaHus
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-e u3z., crep.-M.:
N3 parenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Meroasl NpopHIAKTUKA U PEMOHTA MPOMBIIUIEHHOIO 000pYIOBaHUS: :
y4eOHUK Uil CTYI. yupexzaeHuil cpen. npod. O6pazosanus/[F0.H. Bopoukun, H.B.
[To3aHsAKOB.- 4-€ u3n., crep.- M.: U3narensckuid neHTp «Akagemusi», 2010-240c.

18  Tlopsimox BBIMOTHEHUS pabOTHI

18.1 BpImoaHUTH oOMNMCaHUWE BOCCTAHOBJICHMS JeTajedl TPyOONpPOBOIHBIX
CUCTEM U JETaJied CBAPHBIX COCIUHEHUN.

18.2 BpIOpaTh crtocod peMoOHTa JeTaau TPYOOIPOBOHOM CHCTEMBI.

18.3 BriOpaTh cioco0 peMoHTAa IeTalli CBAPHOTO COSTUHEHUS.

18.4 VYcraHoBUTH oOmnepaluyd BOCCTAHOBJIEHUS JETAIM TPYyOOIPOBOJHOM
CUCTEMBI.

Y cTaHOBUTH ONEepaliii BOCCTAHOBIICHHUSI JIETalld CBAPHOTO COCTUHEHUS

PemonT TpyOGOTIpPOpPBOIOB

B nporuecce skcmityaTanuu TpyOOIpOBO/IbI U3HAIIMBAIOTCS OT MEXAHUYECKOTO
(B OCHOBHOM 3PO3MOHHOT0), TEIJIOBOT'O Y KOPPO3UOHHOTO BO3AeUCTBUA. [IpupemonTe
BBITIOJTHSIFOTCS CIIEAYIOIIUE OCHOBHBIE paOOTHI:

1) 3aMeHa W3HOCUBIIMXCS JETAJIEM M Y3JI0B WJIM WCHPAaBIECHUE HUX M0
COOTBETCTBYIOIIMX HOPM, JIOIYCKOB U pa3MepOB;

2) BbIBEpKa TpPyOOIPOBOJIOB, a B Cilydae HEOOXOJAMMOCTH IMOJTIOHKAa OMOp U
MIOJIBECOK;

3) MojaepHU3alUsi WIM PEKOHCTPYKUHS TPyOONpPOBOJOB C BO3MOKHOMU
yHU(pUKAIMEH CMEHHBIX YacTew;

4) uzonsuus TpyOOIpOBOIOB;

5) ucnbITaHKE HA MPOYHOCTH U TJIOTHOCTD;

6) okpacka TpyOOIpOBO/IOB.



3a 2 — 3 9 10 pa30opku (DIAHIECBBIX COCAMHEHUN TPYyOONPOBOIOB PE3HOOBYIO
4acTh KPEMEeKHBIX JeTalled HE0OX0AMMO CMOUYUTEL KepocuHOM. OTBOpaYynBaHUE Tack
NPOBOJAMWTCS B JBa IpHEMa: CHavajla BCE TalKH OCIa0JSIOTCS TIOBOPOTOMHA
!/ 060opoTa, 3aTeM OTBOPAYMBAIOTCS MOJHOCTELIO B JIFOOOM IOCIEN0BATENLHOCTH. [Ipn
pa3bopke TpyOOIPOBOJIOB C LIEIbI0 3aMEHBI TPOKJIAI0K BECbMa TPYA0eMKa pa3IBHKKa
¢mannes. s pa3aBHKKU (IIAHIIEB UCIIOIB3YIOTCS CIICIHATBHBIC IPUCIIOCOOICHUS.
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Pucynok 1. — IIpucnoco6ienue 1 BBIPE3KU MPOKIaI0K
I — koHyc; 2 — HOXK.

IIpy peMOHTE TEXHOJOTMYECKHX TpyOONpPOBOJOB HW3HOLIEHHBIE YYacTKU
3aMEHSIOTCS HOBBIMHU, J1€(DEKTHBIE CBAapHBIE CTBIKM YAAISAIOTCA, a BMECTO HUX
BBapuBaroTcs Karymku. llepen ynanenwem ydactka TpyOOmpoBoaa HEOOXOIUMO
3aKpENuTh pa3iesieMble YUaCTKH TaK, YTOObI MPEAYNPEAUTh UX CMEIEHUE. YUacToK,
NOJIeKAIIMN yIAIeHHUI0, KPEMUTCS B ABYX MECTaXx.

[Tocne nemoHTa)xa yyacTka TpyOOIpoBoia CBOOOAHBIE KOHIIbI OCTABIIUXCS TPYO
HEO0OXOJMMO 3aKpbITh MPOOKaMU WK 3aritymkamu. [Ipu ycTaHOBKEe HOBOroydactka
€ro cHayaJla yKpeIuisitoT Ha oropax, a 3aTeM CBAPUBAIOT.

COopka KOJIJIEKTOpa COCTOUT M3 COCAMHEHHUS OTACIBHBIX y4acTKOB, OJIOKOB
(ruteteit), AeTanei u KperieHus ero K onopam u nojiseckam. OTaenbHbIE y3IIbl TIepe]
cOOpKOH pacroiararoTcs B IIeXe MKy arrnapaTaMu, Hacocamu, apmaTypoil.CHauana
cOOpKa BBITIOJIHSIETCS «HAYEpPHO», T.€. CBApUBAEMble JETAIM COCAUHSIOTCS
NPUXBATKOM, (piIaHIIEeBbIE COEAMHEHUS COOMpAIOTCS HAa MOHTaXXHBIX Oonrax. [locne
TakolW COOPKM M BBIBEPKH TOPU3OHTAIBHBIX W BEPTUKAIBHBIX  YYaCTKOB
OCYIIIECTBIISIETCS] OKOHUATEJIbHAsL CBApPKa CTHIKOB, a BO (DIIAHIEBBIX COCAMHEHUAX



MOHTaXHBIE OOJITBI 3aMEHSIOTCA INMUJIbKAMU WM TOCTOSHHBIMH OonTaMu ¢
OKOHYATEIbHOM UX 3aTsKKOM. [Tocie aToro TpyOopoBo 1 3aKperiseTcst Ha Oropax.

[Togbem u ykiiajka y370B U AeTalieldl TpyOONpOBOAOB MPOBOJSATCS C MOMOIIbIO
CTAllMOHAPHBIX WM MEPEABUKHBIX TPYy30MOAbEMHBIX yCcTpoHcTB. Ilpum cOopke
OTJIEJIbHBIX YYaCTKOB TPyOOIIPOBOJIOB Mepe/iaya UX Beca Ha HACOChl U KOMITPECCOPHI
J0JIKHA OBITh UCKITIOYEHA.

Ha BepTukanbHBIX ammaparax 3aMEHsSEeMbIe y3J7bl M JIETadl TPyOOIPOBOJIOB
3aKPEIUISFOTCS CTPONaMU B JIBYX MECTAX ISl X MOJIBEIIMBAHMS.

[Ipu moacoeMHEHNH K APYTUM y3J1aM [EPECTPOIIOBKA UCKItoUaeTcs. [loguaTslii
y3€ll WIA JACTalb IPU IMOMOIIM OIPABKA NOATOHAETCS K IPUCOCIUHUTEIBHOMY
(maHIly, a 3aTE€M YCTAHABJIMBAECTCS MPOKIAAKAa U 3aKPEIUIAIOTCS BCE IUMHIBKU H
oontel. Ilocie npoBeneHns yKa3aHHBIX ONEpalUuiicTponbl CHUMAOTCA. Eciiin HOBBIM
y3eln TpyOonpoBoJa MNPUCOEAUHSETCS Ha CBAapKe, TO CTPOIbl CHUMAIOTCSA TMOCIE
MIPUBAPKH €T0 MEPBHIM IIBOM.

[Ipu peMoHTe (uIaHLIEBBIX COEIMHEHUN 3epKaiio (priaHla, HAXOJUBLIErOCS B
DKCIUTyaTallu, OYMIIAETCA OT CTAPOU MPOKIIAJIKH, CIEI0B KOPPO3HUH U T.1I.

[lepneHANKYISIPHOCTh YIUIOTHUTEIBHOW MOBEPXHOCTH (JIaHIIA K OCU TPYObI
MPOBEPSIOT MPU MOMOIIHU CHEIUATBLHOTO MPUCTIOCOOICHUS.

Pucynok 2.— IIpoBepka nepneHInUKYJISAPHOCTH YIUIOTHUTEIBHOW ITOBEPXHOCTH
dbnanua
K OCH TPYOBI

[Ipu pemMOHTE MEXIEXOBBIX TPYyOONPOBOJIOB 3aMEeHa H3HOIICHHBIX YYacTKOB
HAJ[3EMHBIX TPYOOIIPOBOIOB MOKET BBITIOJIHATHCS MOTPYOHO. Bo3MokHa Takke cOopka
Y4acTKOB U3 CEKIMil, KOTOpble COOMpPAIOT M CBapUBAIOT M3 OTIEIbHBIX TPYO U HX
AJIEMEHTOB BOJIM3HM TPACCHl WJIM B TPyOO3aroTOBUTENILHON MacTepckoi. B ycrmoBusx
ACTaKa/l, HAChIIEHHBIX OOJIBIIUM KOJIMYECTBOM TPYOONPOBOAOB, PEMOHT CTAHOBUTCS
Oosee cloXKHBIM. B 3TOM cilyyae 3amMeHa HM3HOILIEHHBIX YYacTKOB WJIM IPOKJIAJKa
JIOTIOJIHUTENIbHBIX JIMHUI BO3MOXKHA JTUIIL OTACIBHBIMU TPyOaMu He- OOJbIION JTUHBI.
TpyObl MOJHUMAIOTCS KpaHOM WM JeOeAKOM M uepe3 Bepx WM OOK dCTakabl
3aBojATCA Ha Mecto. COOpKa Benercs B HAMPABIECHUU, TPOTUBOIIOJIOKHOM YKIOHY
TpyOonpoBoza. [lpu ykmnanke TpyOonpoBOAOB Ha 3CTakajaxX, B KaHaJax WM JIOTKAX
OKOHYATEJIbHOE 3aKPETUICHUE HAYMHAIOT C HEMOABUKHBIX OIOP.



IIpy 3aMeHe ydYacTKOB TpyOONpPOBOJIOB, palOOTAIOIMMX TPH  BBICOKOU
TEeMITepaType, a TAakK)Ke MPU MIPOKIIATIKE JOTTOTHUTEIIBHBIX TUHUN TPOBOAUTCIPACTSIKKA
KOMITEHCATOPOB TEMITEPATyPHBIX YITHHCHHM.

PacTsbkka KOMIICHCATOPOB OCYIISCTBJISCTCS C TIOMOIIBIO  CIICIHUATBHBIX
NPHUCIIOCOOJICHUI, BMECTE C KOTOPBIMH KOMIIEHcaTop MoHTHpyeTcsa. [locie
3aKperIeHusT KOHIIOB TPYOONpOBOJa HAa HEMOABHKHBIX OIMOpax MPUCIOCOOICHHE
yAQIAETCS.

Pucynok 1. — BuntoBoe npucnoco0ieHue i pacTsHKKH KOMIICHCATOPOB
1 — pacnopka; 2 — HaTsKHAs raika; 3 — BUHT; 4 — XOMYT; 5 — Tpy0a.

JIMH30BBIC KOMIICHCATOPHI YCTAHABIUBAIOTCA Ha TPyOONPOBOAAX, MMECIOIIUX
IPOJIOJIBHOE M TIONIEPEeYHOe nepeMenieHus. /s npeaoTBpalieHus pa3pbiBa JUH3 MIPH
CABUI'C pr6011p013011a B IOIICPCYHOM HAIIPABJICHHUNW Ha KOMIICHCATOpAaX CTaBATCSA
CTAXKKU. JInn3zoBnle KOMIICHCATOPbI PaCTATUBAIOTCA Ha ITOJIOBUHY nux
KOMITEHCHUPYIOIIEH CIIOCOOHOCTH.

Pucynok 2. — JINH30BbIE KOMIIEHCATOPBI CO CTAKKAMU



1 — Tara; 2 — narma.

[Ipu pemoHTe TpPyOONPOBOMOB, YJIOKEHHBIX B TPYHT, BBITOJHSIIOTCS
CJIETyIOIIME OCHOBHBIE PAOOTHI:

1) BCkpbITHE 3aChIIIaHHBIX TPAHIIIEH; OTCOEIMHEHUE YYACTKOB TPYOOIPOBOIOB;

2) NOJIbEeM ATUX YYACTKOB HA MOBEPXHOCTH;

3) OYMCTKa HApYy>KHOW MOBEPXHOCTH OT CJIEAOB KOPPO3UHU M OCTATKOB CTapoOM
AHTUKOPPO3UOHHOMN U30JISILUY;

4) 3aMeHa U3HOIIEHHBIX YYaCTKOB TPYOOIPOBOI0B HOBBIMU;

5) HaOXXEHNE HOBOM M30JIAIINM;

6) ykiiajgka TpyOOnpoBo/ia B TPAHIICIO.

[Ipy HamUyuM MENKUX MOBPEKICHUM (TPEUIUMHBI, PAKOBUHbBI, TOTECHUS U T.1.)
TpyOOINpoBOJ U3 pabOThl HE BbIKIOYAeTCA. [[py HETOKCUUYHBIX MPOIYKTaX PEMOHT
OCYILIECTBIISIETCS HABAPKOM 3aruiaT. Pa3phIBbl CTHIKOB M KPYITHBIE TPEIIMHBI BPEMEHHO
M30JMPYIOTCS HajokeHueM xomyToB. Ilocie ocBoOoxkaeHus TpyOompoBoja OT
MPOAYKTa MOBPEKACHHBIE MECTA BHIPE3AIOTCS U BBAPUBAIOTCS KATYIITKH.

TpyOompoBoasl quamerpom 110 300 MM, yII0O)KEHHBIC Ha TITyOuHe He 6onee 1,2 M,
PEMOHTHUPYIOTCS C MMOJIBEMOM U YKIIAJIKOW UX HaJ TpaHIIee Ha Jexaku. [Ipu nnamerpe
6osee 300 MM PEMOHT OCYIIECTBIISCTCS HEMOCPEICTBEHHO B TPAHIIEE C MOAHEMOM
TpyOOmnpoBO10B Ha BEICOTY 60 — 70 cM OT JIHa TpaHIIIEH C YKIAAKON X Ha JEKAKH.

OCHOBHBIM BHUJIOM PEMOHTA IMOJ3EMHBIX TPYOONPOBOJOB SBISAETCS 3aMeHa
M3HOIIIEHHOTO YyuyacTka HOBBIM. [Ipu 3TOM crocoOe W3BICUEHHBIH U3 TpaHIIEU
TpyOONIPOBOJ pa3pe3aercss Ha OTACNIbHbIE YACTH U YBO3UTCS HAa PEMOHTHYIO 0a3sy.
Hogas cexuus BBapuBaercs B koyiektop. [lpu nogbeme u onmyckanuu TpyOonpoBoja
B TpaHIIC0 HamOoJiee HAIPSOKCHHBIE CBAPHBIE CTBIKM YCWJIMBAIOT My(TaMu WU
rIaHKkaMu. [[is dydinero nmpusieraHus MmiaHoK K TpyOONpoBOJYy B CepeAMHE IUIAHOK
nenaetcs BeITUO. [Ipu ycunenun mypramu ux ajimHa npuHumaetcst papHoit 300 mm fiiist
Tpy6 auamerpom 200 — 377 mm 1 350 MM 1151 TpyO TuamerpoM 426 — 529 mm. JIlnametp
My ThI puHUMaeTca Ha 50 MM Oosbine nuamerpa TpyOompoBoja. TomHa CTeHKH
MybThl U TpyOOmpoBOJa MOJDKHA OBITh OAMHAKOBA. [lomyckaemblil 3a30p MEXIy
My TOM 1 TpyOOI COCTABIISET 2 MM.

[Ipu pemoHTe MHOTA HYKHO MOJKIIOUYUTHCA K IEHCTBYIOIIUM TPYOOIIPOBOIaM
cocemHuX 1exoB. Takas HE0OXOIAMMOCTh BO3HHUKAET W TPH TMOJKIIOUYEHUH HOBOTO
anmnapara K JeHCTBYIOLIMM LEXOBbIM TpyOorpoBoiaM. [1ogo0HbIE Bpe3KH yallle BCero
OCYILECTBIISIIOTCSL B TIEPUOJ OCTAHOBOYHBIX PEMOHTOB. Bpes3ka B JEHCTBYIOIIMHI
TpyOONPOBOJ BBIMOJHAETCA C HCIOJb30BAHUEM CIEHHAIBHOTO Npucnocodnenus. K
TpyOOIIPOBOy B MECTE BPE3KH MOATOHSAETCS U MPUBAPUBAETCS MATPYyOOK C (prraHLieM.
K sroMy drnaniy Ha mmuibkax TPUCOSAUHSETCS 3aiBUKKa TpeOyemoi cepuu. K
3aJIBIKKE Ha (piiaHile KpEemuTcsl MPUCIocoOieHne, COCTOSIIEE U3 CBEpJia U KOPOHKH,
HAa KOTOpPOH YKpeIUJIeHbl pe3lbl, IITOK, CaJlbHUK, TPYHAOYKCa, YIOPHBIN
IAPUKOMOAIIMIIHUK U IITypBaJl. BpameHueM KOpOHKHM IMpU MOMOIIM IITypBajia B



CTEHKE OCHOBHOTO TpyOONpPOBOJIa BBIPE3ACTCS OTBEPCTHE TPeOyeMoro amamerpa.
[Tocse 3TOro WTOK ¢ KOPOHKON NOJHUMAETCS BBIIIE KJIMHKETA 3aBHKKH UIIOCIIECIHSA
3aKphIBACTCS. 3aTe€M C 3aJBHXKKM CHUMAETCS MPUCIOCOOJEHHE U K OTBOASIIEMY
naTpyOKy IpHCOEIUHAETCS HOBBII TPyOOIIPOBO/I.

ITocie oOKOHYaHMS KaNUTAJILHOTO PEMOHTA TPYOOIIPOBOJOB IPOBOASATCS
MpoBepKa KadecTBa padoOT, MPOMBIBKA WM MPOJAYyBKAa, a 3aTeM HCIBITAHHE Ha
MPOYHOCTh M IUIOTHOCTh. TEXHOJIOTMYECKasl ammaparypa Nepel HCIbITAHUEM
OTKJIIOYAETCsI, KOHIBI TPYOOINPOBOJIa 3aKPBIBAIOTCS 3aryIylIKaMHU. 3ariyIiaroTcs BCE
BPE3KU IS KOHTPOJIHHO-U3MEPUTEIBHBIX MPUOOpoB. B Hambonee HU3KMX TOYKax
BBApMBAIOTCS IITYLEPbl C apMaTypou ISl CIyCKa BOJBlI IPU THJIPABINYECKOM
WCIIBITAHUH, & B Han00Jiee BHICOKMX — BO3AYIIKH ISl BBIITYCKa BO3yXa. B Ha- yanbHBIX
M KOHIIEBBIX TOYKaxX TPYyOONpPOBOJAa YCTAHABIMBAIOTCSA MAHOMETPHI C KJIACCOM
TOYHOCTH U3MEPEHUS HE HUXKE 1,5.

I'mapaBnuveckoe UCIbITAHWE HA TTPOYHOCTh U IJIOTHOCTh OOBIYHO MPOBOIUTCS
110 TIOKPBITHS TEINIOBOM M aHTUKOPPO3UOHHOW M30JIsIMEN. BenunHa ucnbITaTeIbHOTO
JIaBJICHHS JTOJDKHA OBITH paBHA 1,25 MakCHMaJIbHOTO pabovero AaBieHUs, HO HE MEHee
0,2 MIlla pmug cranbHBIX, YYTyHHBIX, BHHHIUIACTOBBIX U IOJUITUICHOBBIX
TpyOOnpoBo0B. /laBneHue npu UCHBITAHUM BblAEp)KHUBaeTcst S MuH. [locne atoro oo
CHIKaeTcsl 10 pabodero 3HaueHus. TpyOompoBOja TIIATEIBHO OCMATpPUBAETCH.
CapHble BBl OOCTYKHMBAIOTCSI JIETKMM MOJIOTKOM. [locriernpoBeneHusi UCTIbITAHUS
OTKPBIBAIOTCS BO3AYIIKHU U TPYOOIIPOBO/I MOTHOCTHEIOOCBOOOKIAETCSI OT BOJIBI.
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BoccTaHoBJ1eHHE BAJIOB, OCell M IINMUHAEIeH

['majkue W UUIMIEBBIE Bajdbl U OCH COCTABJSIOT OCHOBHYIO HOMEHKIATypy
BOCCTAaHABIMBAEMbIX  JI€Tajel  MPOMBINUIEHHOTO  oOopyaoBanus.  [lnuHa
BOCCTaHABJIMBAEMBIX BAJIOB MOXKET KOJjeOaThCsl B 3HaUMTENbHBIX mpenenax (100... 4
OOQO MM), HO OCHOBHAsI J10JIsl BOCCTaHaBIMBaeMbIX feTanel (0onee 90 %) npuxoaurcs
Ha Baibl auuHOM He Oonee 1 OOO mm. JlmameTpbl BOCCTaHABIMBAEMBIX BajOB
COCTaBJISIIOT TaKXKe JOCTaTOYHO IUpokui guamnazod (12... 210 mm). OgHako B
noAaBJsoNIeM OOJIbITMHCTBE ciiydaeB (98 %) auameTp BOCCTAaHABIMBAEMbBIX BaJlOB
He npeBbimaeT 60 Mmm. Macca BajioB Takxke Kosebsercst B mupokux npeaenax (0,2...
50 KXr) npu cpelHEM 3HAYEHUH OKOJIO 3 K.

VYcnoBusa 3KCIUTyaTallid BaJIOB OMNPENEHSAIOT U XapakKTep W3HAIIMBAHUS HUX
noBepxHocTed. Hanbombiiee u3HaIMBaHUE UCTIBITHIBAIOT IMOCAOUYHBIE TTOBEPXHOCTH
BaJIOB TIOJl OMNOpPhl KA4eHHs] M CKOJIBKEHUS U PEe3bOOBbIE MOBEPXHOCTH,
MpeAHAa3HAYCHHBIE JJISI MOHTAXa CTOMOPSIINX U PETYIUPYIOLUIUX YCTPOUCTB, IPU



cOOpKe TOMAMIMITHUKOBBIX Y3JIOB W Yy3J0B C 3yO04aThIMH KOJECaMH, 3BE3JI0YKAMH
LEMHbIX U IIKMBAMU PEMEHHBIX NIepeaay.

N3HolieHHbIE TOBEPXHOCTH  BajOB  MOJJIEKAT BOCCTAHOBJICHUIO  TPHU
JIOCTUKEHUU ONPEACIICHHOM CTEMEeHUW M3HOCA, KOTOpas 3aBUCUT OT MecTa
pPACIlONIOKEHUST Y Ha3HAUCHHMS HW3HOIICHHOW ToBepxHOCcTH. He momyckaercs
HKCILTyaTalisl BAJIOB U HEOOXOIUMO MPOBEACHUE PA0OT MO UX BOCCTAHOBJIIEHUIO TIPH
CJIEAYIOIINX BEJIMYMHAX U3HOCA, MM:

[ToBepxHOCTHM MOA TOAIIMIIHUKYA Kauy€HUs W CKoybxkeHus .... 0,017...0,060

[TocagouyHbie MOBEPXHOCTH MO HEMOABUKHBIE COSTUHEHUS (TOBEPXHOCTH MO/
CTYNHIIAMH 3y04aThIX KOJIEC, 3BE3/I0UEK LIETTHBIX U IIKHBOB PEMEHHBIX Tepeaad u T.11.)
0,04...0,13

[ToBepXxHOCTH IO YCTAHOBKY YIUIOTHSFOIIUX YCTPOMCTB

(CaTpHMKOB, MAHXET U T.IL.).............. 0,15...0,20

[[InoHOYHBIE a3kl PU U3HAIIMBAHUY T10 IIUPUHE N1a3a 0,065... 0,095

[IInuiieBbie MOBEPXHOCTH MPU U3HAIIMBAHUU IO TOJIIIUHE

100007010 : S 0,2...0,5

Basipl, u3HOC KOTOpPBIX JOCTHTAaeT HIDKHEro TMpejena M0 yKa3aHHBIM
MOBEPXHOCTSIM, HAIMPaBJISIIOTCS HA BOCCTaHOBIIeHUE. Eciii M3HOC MPEBBICUI BEPXHUIN
npejies, TO Bajbl BOCCTAHOBJICHUIO HE TIOJJIEKAT U BHIOPAKOBBIBAIOTCS.

[IpsAMOTMHEMHOCTh BaJOB M OCEH, MOABEPIIIMXCS B MPOLECCE SKCIUTyaTalluu
CKPYYMBAHUIO, HE OJIEKUT BOCCTAHOBIICHUIO B CBSI3H CO 3HAUUTEIBHBIM U3MEHEHUEM
MeXaHU4eCKuX cBOMCTB. Takue Bajbl BHIOPAKOBBIBAIOT U 3aMEHSIOT HOBBIMHU.

[IpAMONMHEWNHOCTP OCHM WM Bajla BOCCTAHABJIMBAIOT IPABKOM B XOJOJHOM
COCTOSIHUM WJTM C MECTHBIM MOJOTPEBOM IPH JTUAMETpe oceil u BayioB Oosiee 60 MM.
[IpaBka MOKET BBINOJIHATHCS HA MPU3MaX C UCIOJIb30BAHUEM IPECCa WM BUHTOBOM
CKOOBL.

[IpaBky oceil W BajoB BHUHTOBOM CcKOOOM (pucyHok. 2.1) HeoOxXxoaumo
OCYILIECTBIISATH CIAEAYIOIIUM 00pa3oM:

B BBISIBUTH MECTO M3ruba Bajla WM OCH, NEPEKaThiBas €ro Mo MOBEPOUYHOU
IJIUTE, WK MPU TOMOIIU MHIAUKATOpPA YaCOBOI'O THUIIA, 3aKPEIUICHHOTO Ha CTOMKE,
Bpalias BaJi, 3aKperIeHHbIN B IEHTPAX WM YCTAaHOBJIEHHBIN HA MPU3MaXx;

B OTMETUTh MECTO HauOoJIbIIero n3ruda Baja Wi OCH;

| YCTAHOBUTH MOJJICKAIINI BOCCTAHOBJIECHUIO BajJl WJM OCh Ha OMOPHBIX
KpIOKax 3 BUHTOBOW CKOOBI;

| NEPEMECTUTH OMOPHBIE KPIOKH 3 110 IITaHre 1 BUHTOBOM CKOOBI TaK,4TOOBI
PAcCTOSIHUE MEXJy HUMH ObLIO MeHbIe JuiHbl Baja Ha 40... 50 MM, ecinu Mecto
u3ruba HaxXoAUTCs B cpefHel Jactu Bana. Ecnu mecTo u3ruba cMenieHo K OgHOM U3
€ro CTOPOH, KPIOKH YCTaHaBIMBAIOT TaK, YTOOBI PACCTOSHHE OT MeECTaM3rubda o
IIPABOTO U JIEBOTO KPIOKOB OBLJIO OJMHAKOBO;

B YJIOXUTH Ae(hOPMHUPOBAHHBIN BaJl WJIM OCh Ha OMOPHBIE KPIOKHU TaK, YTOOBI
MECTO MaKCUMAJIbHOTO U3rnda pacroyokuiIoCh MO ONOPHOM MATKOM BUHTA 2 CKOOBI;



B [POW3BECTHU MPaBKY OCH WUJIU Baja, Bpaias BUHT 2 CKOOBI;

| IIPOKOHTPOJIMPOBATh MPSIMOJMHENHOCTh BAJIA WM OCH IIPU TOMOIIHU
VHJIMKATOpa YaCOBOI'0 THUIIA, YCTAHOBJIECHHOI'O HA CTOMKE, YyCTAHOBUB UX B LICHTPAaX WX
Ha [pU3Max.

Pucynok. 2.1. BuntoBas ckoba:
| — mwrtadra; 2 — BUHT; 3 — ONOPHBIE KPIOKU; 4 —
neTainb
[TpaBky BanmoB OONBIION ATMHBI HA TOKAPHOM CTAHKE CJIETYET MPOU3BOIUTH
MPU KECTKOM 3aKPEIUICHHHM Bajla B TPEXKYJAYKOBOM MATPOHE C MOJKATHEM
3aIHUM IIEHTPOM CJICAYIOIIMM 00pa3oMm:
| 3aKpenuTh MOJICKAIIUA BOCCTAHOBICHHIO Baj OOJIBIIONW JIJIMHBI,
HalnpuMep XOJO0BOW BaJl CTAHKA, B TPEXKYJIAYKOBOM IaTPOHE TOKAPHOTO CTaHKA U
MOJIXKATh 3aJITHUM LIEHTPOM;

u YCTAaHOBUTh Ha HAMPAaBJAIONIMX CTaHKa PYYHOH BHUHTOBOHM Ipecc
(pucyHOK. 2.2);
u YCTAaHOBUTh HA BHHTOBOW OIOpe mpecca Oanky 6 C TOABMKHBIMU

onopamu 5 u 10;

PucyHnok. 2.2. PydHoli mpecc aJisi IpaBKH BaJIOB:
I — Ban; 2 — uHaukarop; 3 — BUHT; 4 — npoknaaka; 5,10 — omopsl; 6 —
Oasika; 7 — raiika; 8 — ocHOBaHUE; 9 — pyKOsITKa

| YCTAaHOBUTD Ha KOPITYyCC BUHTOBOI'O IIPCCCa MHAUKATOP 2;

| OIIPCACIINTE MCCTO MAKCHMAJIBbHOI'O u3ruba 1mo HHAUKATOPY 4YaCOBOI'O
THIIa, IICpEMCIIAasd €TI0 BMCCTC C BUHTOBBIM IIPCCCOM I10 HAIIPABJIAIOIWM CTAHUHBI,

| YCTaHOBUTD BUHTOBOM IIPpCCC Ha HAIIPABJIAOIINX CTAHHUHBI TAK, YTOOBI

Ha>XUMHasd IITKa €I'0 BUHTAa HAaXO0AWJIaCb Ha MCCTOM MaKCHUMAJIBHOI'O I/I3FI/I6a;



| NOAHATH Oanky O, Bpamias raiiky 7, 10 Tex nop, noka omopsl 5 u 10 He
KOCHYTCs1 00pa3yroliell HoBepXHOCTH Bana 1;

| YCTAHOBUTb MEXIY BaJOM M Ha)KMMHOM ITATKOM BUHTA MPOKIAAKY 4 W3
MATKOTO METaJlia;

| IIPOU3BECTU IIPABKY BaJIa,

| MIPOKOHTPOJIMPOBATh  NPSIMOJIMHEHHOCTh  BBINPABIECHHOTO  BaJa,

nepeMenias BUHTOBOM MPECC ¢ MHAMKATOPOM YacCOBOrO THUIIA MO HAMPABJISIOUIAM
CTaHUHBI BIOJIL OOpasyromieil Bama. [Ipu mnepeMelieHMH BUHTOBOIO Ipecca I0
HAIPABJISIIOIIUM CTAHUHBI BO M30€KaHKe ONMPOKU/IBIBAHUS €T0 CIeNyeTIPUACPKUBATD
3a pyKOSITKY 9.

BoccraHoBieHre NocaiouHbIX MECT Ha BajlaX U OCAX OCYILECTBIISIETCS pa3HBIMU
croco0amu, KOTOpbIE BBIOMPAIOT B 3aBUCUMOCTH OT CTETIIEHU U3HOCA: XPOMUPOBAHUEM
IIpU U3HOCE TMOocamoYHbIX MecT 0 0,15 MM Ha auameTp; BUOPOAYTrOBON HAIUIaBKOM,
MeTayuM3aIuel, HAaHECEHNEM MMOPOIIIKOBBIX MOKPBITUHTIPU n3HOoce Oonee 0,15 MM Ha
IAAMETD.

B Ttex cnywasix, Korma mnpu PEMOHTE MPOMBIIUIEHHOTO 000pYyIOBaHUs
MPEyCMOTPEHO MCIIOJIB30BAHUE CHUCTEMBI PEMOHTHBIX pPa3MEpOB, MNOCATOYHBIE
MMOBEPXHOCTU 00padaThIBAIOT IOJ] PEMOHTHBIN pa3Mep, CHavalla MpoTauKnBas, a 3aTeM
numdys. CompsiraemMylo C BaJiOM J€Taldb, B CJIydae UCIOIb30BaHUS CHUCTEMBI
PEMOHTHBIX Pa3MEpOB, 3aMEHSIOT HOBOW WJIM MPOU3BOASIT 00OpadOTKY MOCAJA0YHOTO
MECTa TMOJ PEMOHTHBIM pa3Mep, NPEABAPUTEILHO YCTAaHOBHUB B OTBEPCTHE
CONPSTacMOM IETAIN BTYJIKY.

BoccranoBnenue mmuHzAened MeTaIOPEKYyIIero o00pyIoBaHUs — MpoLiece
BECbMa TPYAOEMKHUN U CIIOKHBIN, 11€1€CO00pPa3HOCTh €ro MPOBENICHUS PEIIAeTCs B
KaXJOM OTAEIbHOM KOHKPETHOM cilydae. Eciii BOCCTaHOBIEHHUE IINMHJEIS CBSI3aHO
C 3aMEHOM WM BOCCTAHOBJICHHEM COIPSATAEMBIX C HUM JeTaliel, IienecooOpaszHee
MOXET OKa3aThCsl YCTAaHOBKA HOBOTO IIMHUHJAENIA B3aMEH H3HOIIEHHOro. OpHako B
OONMBIIMHCTBE  CiydaeB 0Ooyiee  palMOHAIBHBIM  SBISICTCS  BOCCTAHOBJICHHE
W3HOIIEHHOTO IIITAH/IEIIS.

Croco06bl BOCCTAaHOBJICHHS IIMUHACICH BeCchMa Pa3HOOOpa3HBI U BHIOMPAIOTCS
B 3aBUCHUMOCTH OT CTENEHU U3HOCA MOBEPXHOCTEN, OAJIEKAIUX BOCCTAHOBJIEHUIO, U
VX Ha3HAYCHUS:

n XpOMHUPOBAaHUE IIPU U3HOCE MOBEPXHOCTEH, He npeBbimatomeM 0,05 MM
Ha CTOPOHY;

n Hapall¥BaHUE IOBEPXHOCTHOIO CJIOS MaTepualla HW3HOLIEHHOM
MOBEPXHOCTH TIpH M3HOCE, NpeBbimaromneM 0,05 mm;

n MexaHu4yecKkass 00paboTKa MOBEPXHOCTEH KOHUYECKOTO OTBEPCTHUS U
TOpLA ITUHAEIS;

| YCTAaHOBKa JOIOJHUTENbHBIX pEMOHTHbIX jeraneil ([AP/]) Ha

N3HOMICHHYIO IIOBCPXHOCTb.



[TpakTueckoe 3ansitue No25

Tema: «PemoHT neTaneit u COOPOUYHBIX €IUHUIL C TOAIUITHUKAMEI KAUSHUS.

Ilens: wu3ydeHue Ha3HAYCHUA, KiacCU(UKAIMK, OOO3HAYECHHUS W PEMOHTa
JeTanei u COOPOYHBIX €IUHMUIL C TTOAMIUITHUKAMU KaueHUS.

1 MarepuanbHoe oOecrieueHne

1.1 NHCTpyKIMS K NPAKTUYECKOMY 3aHSTHIO.
1.2 UYeprexu neranei.
1.3 CnpaBouHasi ¥ TEXHUUYECKas IUTEpaTypa.

1.3.1 Opranu3anus ¥  OPOBEJCHHE MOHTa)Xa UM  PEMOHTA
OPOMBIIINIEHHOTO 00opynoBanus B 2 4w.Y.l: yueOHuUK 15 CTYyq.
yupexaennii cpen. mnpod. obpazoanus /[A.I. Cxwuprtnamze, A.H.
®deodanos, B.I'. MutpodanoB u np.] — 2-e u3a., crep.-M.:M3narensckuit
HEeHTp «Akanemus», 2017-272c.

1.32 Metoasl mnpodUIAKTUKA U PEMOHTA IMPOMBIILICHHOTO
o0opynoBaHusA: : Y4YEOHMK [ CTYyH. YYpeKIeHUM cpea. mpod.
O6pazoBanus/[IO.H. Bopoukun, H.B. [lo3aaskoB.- 4-¢ u3m., crep.- M.:
N3parenbckuil neHTp «Akagemus», 2010-240c.

2 [Topsi1ok BBIMIOJIHEHUST PaOOTHI
2.1 BbimonHuTh oOnucaHue HazHauyeHWs, KiIaccu(DUKALUU U
PEMOHTA JieTane U COOPOYHBIX €IUHUI] OAIINITHUKOB KaUeHHUS.
2.2 BriOpaTh crmocobd pemMoHTa AeTanu U COOPOYHON €IUHHUIIBI
HNOJIUMITHUKOB Ka4eHHS.
2.3 BBINOIHATH 3CKU3BI YIUIOTHSIOMNX YCTPOUCTB.
24 PacmmugpoBaTs 06003HaUeHUE NOIIUITHUKA.

3 Teopetnueckue NPeaNOCHIIKA PAOOTHI
PemonT neraneit 1 cOOPOYHBIX €AMHUI] C MTOAIIUITHUKAMU KaueHUs
Ecnu HeucnpaBHOCTH COOPOYHBIX €IUHUI] C TOMNTUITHUKAMHN Kau€HUS HENb3s
YCTPAHUTh PETYJIUPOBAHUEM, MPOU3BOIAT UX PEeMOHT. Ero HaumHaroT ¢ pa3bopkw,
KOTOPYIO BBITIOJIHAIOT C IOMOINBI0 CHEMHHKOB. [IpoMbIThIE AeTalud TIHIATEIHHO
OCMATPHUBAIOT C TIEJIBIO MPOBEPKHU MPU3HAKOB YCTATOCTHOTO U3HOCA OETOBBIX JOPOKEK
u Ten kKadeHusa. [lpm oOHapy»XeHWH TaKOTO HW3HOCA TMOMIIUITHUK 005S3aTeIhHO
3aMEHSIOT.

3amMeHe  TOMJIeKAT  TaKXKe  MOAMIMIHUKK € BBIKPOIIEHHBIMHU  OOpTamu,
neopMUpPOBaHHBIMHM ~ Cce€MapaTopaMH, pPHKABUMHOW Ha pPabOUMX U IMOCATOYHBIX
MTOBEPXHOCTSIX.
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Pucynox 1. Ynnomuaowue ycmpoticmea NOOUWUNHUKOB KaueHus:
a — ¢emposoe; 6 — nabupunmuoe, 8 — mandicemuoe, 1 — gpemposoe xonvyo; 2 — maudcema, 3
—  Memaniudeckuu - KOMCYX; 4 —  npyycunnas  wauba; 5 —  npyocumna;

6 — yniomuaowas KpomKa

B peMOHTHBIX Liexax MpeanpusTUd MOJIIIUMITHUKYA KayeHUs, KaKk NpaBWJIO, HE
PEMOHTHUPYIOT. 3€Ch TOJIBKO BOCCTAHABIMBAIOT MOCATOYHBIE TOBEPXHOCTH JIETAJIEH,
COTPATAaEMbIX C TMOJIIMIHUKAMU (T.€. KOPIYCOB U BaJIOB), MPUMEHsS HAIUIABKY,
XpPOMHUPOBaHMUE, HAKIIAJKU HA SMOKCHIHOM Kjee U Apyrue crnocoObl. [IpakTukyercs
TaKK€ HCIOJIb30BAHHE KOMIICEHCUPYIOIIMX BTYJOK, KOTOpPbIE YCTaHABJIWBAIOT
(mpeccoBaHMeM WM Ha KJEW) B KOpPHYC NOAIIMIIHUKA WM HAa WIEHKYy Baja B
3aBUCUMOCTH OT XapakTepa M 3HAYECHHS HM3HOCA, a TakKXe pa3MepoB JeTajeil.

3arpsi3HeHHbIe (DETpOBbIC YIUIOTHEHUS, CIY>Kalllke JJIsl 3allUThl MOAIMIMITHUKOB OT
JeWCTBUSI BHEITHEN Cpe/ibl, @ HE B KAUE€CTBE MPEIMSITCTBUS IPOTUB BHITEKAHUS CMA3KU,
HY’KHO XOpOIIO TMPOMBITH B YUCTOM KEPOCHMHE, a U3HOIICHHbIE 3aMEHUTb.
Heo6xonumo, 4ToObI B 3THX YIUIOTHEHUSX BOMIOUHBIE U (peTpoBbIe KoJiblia 1 (puc. 65,
a) MpUJIeTaIu K IIeKaM Bajla yMEPEHHO TUIOTHO (TIPOBEPSIIOT IIYTIOM TOJIIHHOM

0,1 MM, KOTOPBIN HE TOKEH MPOXOIUTH B 3a30p). OUeHb TIIOTHAS YCTAaHOBKA KOJIbIIA
BBI3bIBAET MOBBIIIIEHHOE TPEHHE, UYTO BIIEYET 32 COOOM yCUIICHHBIN HArpeB MICHKU Baia
" MOJIITUITHUKOB.

JlabupuHTHBIE YIUIOTHEHHS (PUCYHOK. 65, 0), UMEIOmue TO XK€ Ha3HAYeHHUE, 4TO H
¢deTpoBbIe, TODKHBI UMETh KOJIBIICBBIC KAHABKU CO CTCHKaMU 0€3 BHIOOWH W BMSTHH.



HopmaneHebii 3a30p B paauansHoMm HanpasiaeHnn — 0,3 ...0,6 mMm, a B oceBom — 1,5...
3 MM.

VYInoTHEHUsS MaHXETHOro Tumna (KOXKaHble, PE3UMHOBBIE W Jp.) JOJDKHBI TUIOTHO
OXBaThIBaTh BaJ W MPAaBUILHO 3akperuisiThes. lyn Tommuuoi 0,1 MM 1oJDKeH
MPOXOJIUTh MEXK/y MaHKETOM U BaJIOM C TPYI0M (CBOOOHOE MPOHMKHOBEHHUE 1yTIa B
3a30p CBHJICTEIILCTBYET O HaJIM4YMM U3HOca). Mamxkera 2 (pUCYHOK. 65, B),
W3TOTOBJICHHAs] U3 PE3MHBI WIM KOXKH, NOMEUIAETCS B METAUIMYECKUN KOXKYX 3 U
3aKperaeTcs Mpy>KUHHOM mai6oit 4. KpoMku MaHKeThl 00KMMArOTCS TPYKUHOM 5,

omaromaps
yeMy HOJIJEP>KUBAETCS IMOCTOSIHHOE U PAaBHOMEPHOE JIABJIICHHE YIUIOTHSIOLIEH
KPOMKH 6 MaHKETBI Ha BpAIAIOIINICS BaJl.

MaTCpI/IaJ'I MaHXCTbI JJIsA ITOBBIINICHU W3HOCOCTOMKOCTH O6pa6aTBIBaI-OT
CIiIcoaJIbHBIM XUMHNYCCKHUM COCTaBOM.

ManKeTHbIEe YIUIOTHEHHUsI CIIyXKaT JJIsl 3alUThl NOAIIMIIHUKOB OT MONAaJaHUusl B HUX
IIOCTOPOHHMX YACTHLL, & TAK)KE MPENATCTBYIOT BHITEKAHUIO CMa3KU. B cooTBeTcTBUH C
9TUM UX YCTaHaBIMBAIOT JABYMsS CHOCOOAaMHU: YIUIOTHAIONIAS KPOMKA MaHKEThI
HaIpaBjieHa B MPOTHBOMOJIOKHYIO OT MOAIIUITHUKA CTOPOHY; Ta )K€ KpoMKaoOparieHa

B CTOPOHY MTOIIUITHHKA.

B psne mMexaHu3MOB IpPEenyCMOTPEHO pPEryJMpOBAaHUE MOAIUIMITHUKOBBIX OIOpP IS
YCTPaHEHHsI 3a30pOB, OTPULIATEIHLHO BIMSIOUIMX Ha paboTy obopynoBanus. [lpu
pPEryJIupoOBaHUM HATSTa KOHUYECKUX POJUKOIMOAIIUITHUKOB B KOPOOKAaX CKOPOCTEH U
KOpoOKax Tmojady MeTauioo0padaThiBalOIUX CTaHKOB (puc. 66, a) Oonrom 2
MO/PKUMAIOT AUCK 7, KOTOPBIA, B CBOIO O4Yepelb, CMEIIAET HapyKHOE KOJblo 4
NOJIIUITHUKA B Kopryce 3 (Tak yCTPaHSIOT 3a30p MEKy POJTUKAMHU U KOJIblIaMH ). ECTh
KOHCTpyKIuu (puc. 66, 6), B KOTOPBIX HMEETCS CHeluaibHas raiika 35,
npelHa3HaueHHas JUIsl PeryjupoBaHus 3a3opa. PerynupoBaHue OCYIIECTBIISIOT
aKKypaTHO, CO3/1aBasi YMEPEHHBIH HATAT MOJIIMITHUKOB O€3 3aMeTHOro Jjodra, HO
UCKJII0Yast 3alieMIIeHHe Tell KaueHusl. KOHTpoIupyIoT peryimpoBKy BpallleHHEM Baja,
KOTOPOE JIOJIKHO ObITh OTHOCUTEIIBLHO JIETKUM U IJIaBHBIM. J{oOMBIINCE HEOOXOIUMOTO
MOJIOKEHUS, PETYJIUPYIOUIUE IETAIN 3aKPEIUIAIOT (PUKCATOpaMu, MPEyCMOTPEHHBIMU
KOHCTPYKIMEN COOPOYHOM €HHUIIBI.
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Pucynoxk. 2. Cxemul pecynuposanus namsea KOHU4ECKUX pOIUKONOOUUNHUKOS:

a — boamom,; 6— 2a



[TpakTuueckoe 3anstue Ne26

Tema: «PeMoHT neraneit 1 cOOPOYHBIX €IUHUIIL C TTOAMIUITHUKAMU CKOJIBKEHUS.

Ienb: M3yunTh KOHCTPYKTUBHBIE OCOOCHHOCTH, PEMOHT JeTajeii U COOPOUHBIX
€ANHUIL NOAIINITHUKOB CKOJIbXKEHUS, YCTAHOBUTH TEXHOJIOTUYECKYIO
MOCJIEI0BATEIbHOCTh PEMOHTA MOAIIUITHUKOB CKOJIBKECHUSI.

21  MarepuanbHoe oOecrieueHue

21.1 HMHcTpyKIMs K NPAKTUYECKOMY 3aHSITHIO.

21.2 Yeprexu neranen.

21.3 ChpaBouyHasi ¥ TEXHUYECKAs JIUTEpaTypa.

1.3.1 Opranu3anuss ¥ NIPOBEAEHUE MOHTaXa MU PEMOHTA IPOMBIILICHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A5 CTyO. yupexaeHuil cpea. npod. odpa3zoBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzn., crep.-M.:
W3narensckuil neHTp «Axagemus», 2017-272c.

1.3.2 Meroapl npodUIaKTHKKA U PEMOHTA MPOMBIIIJIEHHOTO O000OpYJOBaHUS: :
y4eOHUK i CTYy[. yupexnaenuit cpen. mpod. Obpazosanus/[HO.H. Boponkun, H.B.
[To3aHAKOB.- 4-¢ u3a., crep.- M.: M3narensckuii neHTp «Axaaemusi», 2010-240c.

22 Tlopsiaok BBIMOTHEHUS paOOTHI

22.1 BpINOAHUTH ONHMCAHUE Ha3HAYEHUS, KOHCTPYKTHUBHBIX OCOOEHHOCTEH
MOJIIIUITHAKOB CKOJIbKEHUS, UX N€(PEKTHI.

22.2 DBbINOJHUATH  CXE€My  KOHCTPYKUMH  Pa3b€MHOr0  IMOIIIMITHUKA
CKOJIbKCHMUS.

22.3 YCTaHOBUTb  TEXHOJIOTMYECKYH)  IIOCJIEJOBAaTEIbHOCTH  PEMOHTA
Pa3bEMHOTIO MOAIINITHUKA CKOJIBKECHHUS.

PemoHT neraneidi W COOPOYHBIX E€IUHMI] C MOJIIUITHUKAMHU CKOJIbXKCHUS

COopouHas eIuHHIIA ¢ HEPA3bEMHBIM MOJIITUITHUKOM CKOJIBKEHUS (HampuMmep,
COEIMHEHUE TOPIIHS C IIATYHOM IpPU MOMOIIM MHaibla, IIAPHUPHBIE COEAUHEHUS
PECCOPHOTO MOJABEUIMBAHMS TEJICKEK, MOJIIUITHUKA MAaCIIONPOKAYMBAIOIIEr0 Hacoca
U T. 11.). Takue y3ibl ¢ NpeAebHbIM U3HOCOM JIeTajel (KOoTa 3a30p MEeX1y AeTaIAMU
TPYIIENCS Mapbl MPEBBIIAET MAKCUMAIIBHO JIOMYCTUMBIN YePTEKHBIN 3a30p Ha 25% u
Oojee, KpoMe CiaydaeB, OTOBOPEHHBIX 0CO00) B 3aBUCUMOCTH OT KOHCTPYKIIUU U
IIPOYHOCTH MaTepuala



AeTaneil, a Takke SKOHOMMUYECKOH I1eIeCO00Pa3sHOCTH PEMOHTA JOIYCKaeTCs
BOCCTaHABJIMBATh OJHUM U3 CIEAYIOLINX CIIOCOOOB: 00pabOTKON OAHOW W3 JAETaJeH,
yaiie BCEro melku Baia (maiablia, ocu, namndbl, BaJIMKa), O] PEMOHTHBIN pa3mep ¢
OJIHOBPEMEHHBIM YMEHBIICHUEM JINaMETPa OTBEPCTHSI BTYJIKH MMOJIIMITHUKA; 3aMEHOU
OJIHOM U3 JieTaneil HOBOW M BOCCTAHOBJIEHUEM HOPMaJIbHOM (hOpMbl (YCTpaHEHHEM
oBasibHOCcTH Oonee 0,05 MM) Tpymuxcss 4yacTed He3aMeHse-MOM JeTanu;
HapalluBaHUEM /10 HOPMAJIbHBIX Pa3MepOB U GOpM JeTanei.

[Tpu cOopke cOOPOUHBIX €IUHUIL C HEPAZHEMHBIMU MOAIIUITHIKAMU CKOJIbKEHUS
00eCIeUnTh:

YCTAaHOBJICHHYIO TMOCAJKy BTYJKM B MOALIMIHUKOBOM rHe3ne. [lpu sTom
OTBEPCTUS BTYJIKH, CIIyKalllMe AJis MOJBOAA CMa3Kd B TMOJIIMIIHUK, COBMECTUTDH C
COOTBETCTBYIOIIMMH OTBEPCTUSMU B THE3/€. BTyIlKy 3aKpenuTh OT IPOBOPOTA;

YCTaHOBJICHHBIH 3a30p «HAa Macjao» B MOJIIMITHUKE U CBOOOTHOE OTHOCUTEIHLHOE
BpallleHHe (epeMelleHue) Tpymuxcs aeranei. PasHocts 3a30poB
«Ha Macjo0y» y NOJUIMITHUKOB MHOTOOIIOPHBIX BaJioB He Oosee 15%;

COOCHOCTh  MOJIIMIHUKOB  (COBMAJCHUE TIE€OMETPUYECKUX  OcCell) U
MUHUMAJIbHYIO0 CTYNEHYaTOCTh HECyIUX (pabouux) MOBEPXHOCTEH MOIIIMITHUKOB
MHOTOONIOPHBIX BaJlOB (KOTJa Ball, BAJMK WJIM OCh IMOKOATCA Ha JBYX WJIH Oojee
onopax). COOCHOCTb M CTYNEHYaTOCTh MOJUIMIHUKOB MHOTOOIMOPHBIX BajOB
ONPEAENSIIOT TEXHOJOIMYECKUM BaJIOM (MJIM COOTBETCTBYIOLIEH TEXHOJIOIMYECKOM
JETaNIbI0), ONTUYECKUMHU MTPUOOPAMU WIIH CTPYHKOM;

IpUJIeraHue IIEeK MHOTOOMOPHBIX BaJIOB K HECYIIUM (paO04KM)IOBEPXHOCTIM
NOAIMIHUKOB. Henpuneranue (mpoBrucanue) OTAENbHBIX LIEEK JOIyCKaeTcs He OoJee
0,05 mm.

COopouHble enuWHUIIBI C TMOAIIMIHUKAMU KadueHus. He gomyckarorcs k
AKCIUTyaTallMy MOAIIUITHUKYA KadyeHUs! MPU CIERyomuX nedeKTax U MOBPExKACHUSIX
(kpome cirydaeB, OTOBOPEHHBIX 0C000):

OTKOJIOB METajula WJIM TPEIIMH Ha IOBEPXHOCTH KadyeHUs (HA KOJIbLAX,
IapuKax WUiu POJIUKax);

[[BETOB MOOEXKAJIOCTH U CJIEN0B 3aKJIMHUBAHMS HA TMOBEPXHOCTH KaUCHMS
JieTaJIeld BCIEICTBUE NIEPETPEBA;

BBIOOMM M OTHEYATKOB YyjAapa Ha OEroBbIX JOpPOKKaxX KoJyien (Wiau Ha
MOBEPXHOCTH 1ang) OT Tyroi NoCaaKu UM yIapHOU Harpy3Ku;

BBIKpAIIMBAHUS WIN IIETYIICHUS] METalla, MEJIKUX PAKOBUH, OOJIBILIOTO Yucia
YEpHBIX TOYEK HA TOBEPXHOCTH KaUEHUS AeTalleH;

PaKOBHUH KOPPO3MOHHOTO U HEKOPPO3MOHHOIO XapaKTepa;

rIIyOOKUX PUCOK, 3a00MH Ha MOBEPXHOCTSIX KaUuCHUS JETaNCH;

MOBPEK/ICHHUS CeNapaTopoB: HAAJIOM, TPEIIUHbI, CPE3bI U OCIa0JIEHUS 3aKIICTIOK,
BbIPa0OTKA THE3T 10 BHINAIaHUS POJIUKOB;

3a30pa MEXIy CTajbHBIMU IITAMIIOBAaHHBIMHU CcemaparopaMu H OypToMm
BHYTPEHHETO KOJblLA IIAPUKONOAIIMIIHUKA C JUaMeTpoM oTBepctusd a0 30 MM —
menee 0,2 MM, ¢ nuameTpom otBepcTus 6osiee 30 mm — menee 0,3 MM;



peAenbHOTO M3HOCAa W JedopManmu AeTanei, T. €. KOIja OCEBOM WiIu
paauaibHbIA 3a30pbl, Pa3HOCTh AUAMETPOB IIAPUKOB WM POJUKOB M T. 1. Oojee
JOITYCKAEMBIX HOPM.

[Ipy HamTMuUK B OHOM MOAIIUITHUKOBOM THE3/IC WJIM COOPOUYHON €IMHUIICIIBYX
u OoJsiee TOIIMITHUKOB Ka4eHHUs M B CJIydae 3aMEHBbI OJHOTO M3 HUX, KaK MPaBUIIO,
3aMEHSIOT M Jpyrue, T. €. IPOU3BOIAT KOMIUIEKCHYK) 3aMEHY IOJAIIMITHUKOB,
HaIlpumep, B KPECTOBUHAX KapAaHa, IPy3ax peryysitopa 4acTOThl BpallleHUs U T. 1.

JlomyCKaroTCsl K JAIbHEUIIIEN SKCIUTyaTalluy MOAIINIHUKY Ka4eHUS, IMEIOIIUE
HE3HAYUTEIbHbIE NEe(DEKThl W TMOBPEKICHHS: LAPANWHBI U PUCKH HA IMOCATOYHBIX
MOBEPXHOCTSX KOJICll, TMOSIBUBIIMECS BCJIEACTBUE OCJIA0JEHUSI MOCAIKH; 3a00UHBI,
BMSITUHBI, CJIEAbl KOPPO3UM Ha cemapaTrope, HE MNPENsATCTBYIOMINE HOPMAIbHOMY
JIBM)KEHUIO IIAPUKOB W POJMKOB; TEMHBIC MSATHA KOPPO3MOHHOIO XapakTepa Ha
MMOBEPXHOCTSAX KAuCHUs JI€Tajiei, YCTpaHSEMbIE 3aYUCTKOM; MaTOBas MOBEPXHOCTH
KayeHUsl JIeTaJled KakK CJEICTBUE HEHOPMAJIBHOIO M3HOCA; HE3HAYUTEIIbHAA
nedopMais ¥ U3HOC THE3]l cemaparopa cPeprdecKkoro poMKOBOrO MOAIIUITHUKA,
yCTpaHseMble 00’)KaTHeM cerapaTopa.

Meinkne BMSTHHBI, PUCKHM W HE3HAYUTEIBHYK) KOPPO3HUI0 HAa IOBEPXHOCTAX
KQue€HUs U B MECTAX MOCAJKH JIETAJIEN MOJIINUITHUKOB YCTPAHSIOT 3a4MCTKON BpyU-

HYI0 MEJKOW NUIM(OBAIBHON IIKYPKOW. YCTpaHEHUE APYTUX MOBPEKICHUN U
PEMOHT TOJIIMIIHUKOB KAaYE€HHM C 3aMEHOM JeTaled i BOCCTAaHOBIICHUS
HOPMaJbHBIX IOCAJOK TPOBOMASIT COOTBETCTBEHHO TPEOOBAHUSAM TEXHUYECKUX
yKkazaHuii, yreepxkaeHHbIx L[T MIIC.

Texnudyeckoe 00CITyKUBAHUE U PEMOHT COOPOYHBIX €AUHUIL C MOITUITHUKAMHU
KaueHus (OyKc KoJieCHBIX map, TO/I, TATOBBIX TeHEPATOPOB U JIP.) MPOBOAST COTIACHO
nerctByromed MHCTpyKIMM 1O COACPKAHUI0O U PEMOHTY COOPOYHBIX EIUHUIL C
MOJIIIUITHUKAMH KA4EHHUS.

Jlo MOHTaka y BCEX MOJIIUITHUKOB, OBIBIIMX B AIKCILTyaTalllH, MPOBEPSIOT
PAaBHOMEPHOCTh XOJia W 3a30pbl MeXAy neranamu. CTeneHb JOMyCTUMOTO IIymMa U
HEPABHOMEPHOCTh XOJa OINPEACIISIIOT CPABHEHUEM C OSTAJIOHHBIM MOIAUIUITHUKOM
JTAHHOT'O THUIIAa, OTOOPAHHBIM MO COTJIACOBAHUIO C MPUEMIIUKOM jerno. ['oaHbIM Jist
MMOBTOPHOTO MCIOJIb30BAHUS CUUTAIOT MOIIUITHUKY, UMEIOIIIUE POBHBIN, O€3 3ae1aHus
XOJ1 1 HE3HAYMTEIIbHBIN 1IIYM, a TAK)KE YCTAaHOBIICHHBIE 3a30PbI U Pa3MEPBL.

[Ipu cOGopke HEOOXOIUMO COOMIOJATh CIEAYIONIUEe OCHOBHBIC TPEOOBaHMUS:

YCTaHABJIMBATh HATAT B COCAUHEHUSX CTPOTO B COOTBETCTBUU C UYEPTEHKOM.
IIpu 3TOM, eciii Bpamaercs Bajl, TO BHYTPEHHEE KOJIbIO MOAIIUITHUKA TO0JKHO UMETh
HETMOJBIKHYIO TMOCA/Ky, a HapyKHOE€ KOJIbI0 B THE3JAE — MOABUXKHYIO (KpoMme
CllydaeB, OrOBOPEHHBIX 0c000). Ecnmu Bpamaercs rHe3no (KOpmyc), TO Hapy)HOE
KOJIBI[O MTOAIIMITHUKA JJOJKHO UMETH HEITOIBUKHYIO [TOCAJIKY, & BHYTPEHHEE KOJIbLIO—
MOJIBMKHYIO (KpOMeE CITy4aeB, OTOBOPEHHBIX 0C000);



HE MPEBBIIIATH JOMYCTUMOE 3HaYCHHE OBaJbHOCTU WM OMEHMs 1IeeK BaJOB B
MeCTax MOHTaka BHYTPEHHUX KOJIEL] MOAIIMITHUKOB KAUEHUS JIJI1 HOBBIXaHAJIOTHYHBIX
netaneit 6osee yeM Ha 0,02 MM, KpoMe clTydaeB, OTOBOPEHHBIX 0C000;

noBOpaurBaroOT Ha 45 i Ha 90° Hapy KHbBIE KOJIbLA IIEPE] MOHTAaKOM B KOPITYC
OTHOCHUTEJIBHO MOJIOKEHHSI, KOTOPOE OHU 3aHUMAJM paHee, 10 pa30opKku cOOPOUYHOI
€IMHULIbI, YTOOBI HarpyKeHHe OETOBBIX JOPOKEK HAPYKHBIX KOJIEL HE MPUXOAUIIOCH
KaXbpIil pa3 HAa OJIHY U TY XK€ 30HY;

BBINIOJIHAIOT MOHTAK IMOJIIMITHUKA Ha BaJl C MPEIBAPUTEIBHBIM HArpeBoOM p
U<4c-

e 1o 60—100 °C nmoamMIHKMKA WM BHYTPEHHETO KOJIBLA, C OXJaXICHUEM
Bajla WM MpU MOMOIIM mpecca. B 3ToM ciyyae NPUMEHSIOT HPUCIOCOOJICHHUS
(ompaBku) , obecrieyuBaroNUe JeUCTBUE YCUIIUS 3alIPECCOBKH MO OCHU KoJbla. Eciau
MOAIINIHUKM MOHTHPYIOT OJHOBPEMEHHO HAa BaJl U B THE3[0, OINpaBKa JOJKHA
yIOUPaThCsl OJHOBPEMEHHO B TOPIIBI 000UX KoJiel MoJIUIHUKOB. [Togmmnanku (unu
KOJIbI[a) HAarpeBalOT B MACISHOM BaHHE, B DJIEKTPUUYECKHUX TeYax, WHIYKIHOHHBIM
cnocobom. Bpems Bbiepxkku mnpu Temmepatype 60—100 °C BweiOuparoT B
3aBUCHUMOCTH OT pa3Mepa MOJIIUITHUKA. 3alpellaeTcsi HarpeBaTh MOJIIUITHUKY (MU
KOJIbLIa) OTKPBITBIM OTHEM, MOHTHUPOBATh W JIEMOHTHUPOBATh IMOJUIUIIHUK (KOJIBLIO)
yAapaMH, HAHOCUMBIMH HEMOCPEACTBEHHO MO MOAIIUITHUKY.

[ToAmMITHKUK MOCJIE MOHTa)kKa HA Bajl JOJDKEH YIHUPATHCS B €0 3aIUICYUK HIIN
JeTallb, YKa3aHHYIO0 Ha 4epTeke cOOpOYHOM €IMHMIIBI, NPU MOCATKE B KOPIYC — B
OypT ruHe3na. B cinyuyae HarpeBa jaetaneil MHIYKIIMOHHBIM HarpeBaTeIeM JIeTaju Mocie
3aMpeccoBKM  pa3MarHuyuBaroT. KadecTBO cOOpkM COOpPOYHOM €OUHULBI €
MOJAIIMITHAKAMU Kay€HUsl KOHTPOJIMPYIOT MO JIEFKOCTH BpAILEHUS Basla, HAJIUYMIO
O0ceBOro pazdera y Bajla C IIAPUKOMOAIIUIIHUKOM, PAJUAIBLHOTO 3a30pa MEXIY
POJIMKAMH U KOJIbIAMHU Y POJUKOBBIX MOAIIUITHUKOB. DTU BEITMYUHBI TOJKHBI OBITH B
peAeIax yCTAHOBICHHBIX HOPM.

[Tocne cOopkM MOAMIMITHUKOB, PaOOTAIONIUX HA MIACTUYHOU (KOHCHUCTEHTHOM)
CMa3Ke, UX CMa3bIBAIOT MOPSIKOM, YCTAHOBIEHHBIM MHCTpYKIIMEN IO PEMOHTY y3J10B
C MOAIIMITHMKAMU KayeHus. Pazpemiaercss menu Mexay pOJIUMKaMH W IIApUKAMH
3aMOJIHATh CMA3KOM 10 MOHTaXa MOJAIIMITHUKA. 3apeniaeTCcsl CMEIMBATh PAa3IMYHbIE
copTa CMa3oK JUIsl CMa3KH MOJIIUITHUKOB OJTHOM COOPOYHOM €IMHUIIBI.

COopoyHasi eauHULA C IQWIMHAPUYECKUMU JCTASAMH, JABMOKYLIUMUCS
BO3BPATHO-NIOCTYMNATENbHO (Y376l THNA: MOPHIEHb—BTYJKA,30J0THUK—BTYJIKA,
IUTYH)Kep—THWiIb3a, Wrja—Kopnoyc pacobuiutenss u 1. 1.). [lorepsBuiue
paboTOCIIOCOOHOCTh B pe3yJibTaTe M3HOCA ACTAd U APYrue MOBPEXKICHUS MOKHO
BOCCTaHABJIMBATh IEPEKOMIUIEKTOBKOM, IMyTEM XPOMHUPOBAHUS WM OCTAJIMBAHUA C
COOJII0/IEHUEM CIIeTYIONINX TPeOOBAHUM:

HE3HAUUTENbHbIE AehEeKThl (HAaTUPBI, PUCKH U T. 1.) C OTAEIHHBIX YYaCTKOB
TPYILUXCS MIOBEPXHOCTEH JIeTaliell YJaSIOT ClieCapHO-MEXaHUYeCKOH 00paboTKONUTIpU
MOMOIIM TPUTHUPOB, AJIMa3HbIX KaMHEH, NacT, HAHECEHHBIX Ha BOWJIOK, C
MOCIIEYIOIIEN TTOJTUPOBKOM;



B CJIydya€ 3aME€Hbl OJHOM W3 JeTallei HOBOM WM OTPEMOHTHUPOBAHHOMU
BOCCTAHABIMBAIOT HOPMaJbHYIO (QOpMY TpyUIEHCsS MOBEPXHOCTH y HE3aMEHSIEMOU
JETaJINA CIECAPHO-MEXaHUYECKOM MM CTAHOYHOM 00pabOTKOM;

MOBEPXHOCTH JIeTaliel ¢ o01Iel oCchio (KOT1a 0XBAaThIBAIOIIAS I€Tallb UMEET JBa
u 0oJiee OTBEPCTUS C PA3IMYHBIMHM JUAMETPaMH, HO € OOIIEeH OChIO MM KOTJa JIBE
uim OoJiee IeTaau CMOHTHPOBAHBI HA OJHOM BajMKe WJIM OCH) 00pabaThIBatOT TaKUM
o0pa3oM, 9TOOBI HECOOCHOCTh TPYIIUXCS JIeTajieil Oblila MUHIMAIbHOM;

JeTany MPEeNU3UOHHBIX Map TOIIMBHOM ammapaTyphl MOCJIE BOCCTAHOBIICHUS
MPOXOJST CTEHAOBYIO 0OOKaTKy B TeueHHue | 4 B cOope ¢ POopCyHKON MU TOTUIMBHBIM
HAcoCOM;

3a30pBI MEXKIY ACTATISIMU Y OTPEMOHTUPOBAHHBIX COOPOYHBIX €AMHMUIL TOKHBI
OBITh, KaK Y HOBBIX, BCE JETAJN JOJDKHBI MEPEMENIaThCsl U BPAIlaThCs BOKPYT OCH
CBOOOIIHO, O€3 3aeIaHui.



[TpakTueckoe 3ansitue No27

Tema: «PeMOHT IIKMBOB U PEMEHHBIX NIEpEIay».

ens: N3ydenue nedexToB IIKUBOB, CIOCOOBI MX YCTpaHEHUs; IEPEKTOB
PEMEHHBIX TMepefady W CIOoCcOObl WX YCTpaHEHUs; MPUOOPECTH HABBIKU COOPKHU
PEMEHHBIX NIepeaay v yX0/ 32 HUMH.

23 MarepuanbHoe oOecrieueHue

23.1 HHCcTpyKUMS K MPAKTUYECKOMY 3aHSITHIO.

23.2 TokapHO-BHHTOPE3HBIN CTAHOK

23.3 CnecapHblii HHCTPYMEHT, IIHYP.

23.4 CnpaBouHasi M TEXHHUYECKAs JTUTEpaTypa.

1.4.1 Opranuzanusi ¥ TMPOBEACHHUE MOHTaXAa M PEMOHTA MPOMBIILIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A CTY. yUpexaeHul cpea. npod. odpazoBaHus
/[A.T. Cxuptnanze, A.-H. ®eodanos, B.I'. Murpodanos u np.] — 2-e usa., crep.-M.:
N3narenbckuil neHTp «Akagemus», 2017-272c.

1.42 Mertoasl NpodUIAKTUKHA U PEMOHTA MPOMBIIIEHHOTO 00OPYIOBAHUS: :
y4eOHUK U CTyA. yupexaeHu cpen. mpod. O6pazosanus/[I0.H. Bopounkun, H.B.
[To3nHsKOB.- 4-¢ U31., crep.- M.: U3narenbckuii neHTp «Axkagemus», 2010-240c.

24 Tlopsaok BBIMOJTHEHUS paOOTHI

24.1 BpINOAHUTH ONMKCaHUE J1e(PEKTOB MIKUBOB, CIOCOOBI UX yCTPAaHEHUS,
ne(heKTOB pEMEHHBIX Nepeiay, CIOCOObl UX YCTPAHEHHUSI.

24.2 BpimoaHUTH COOPKY pEMEHHOM Mepeaadn.

24.2.1YCcTaHOBUTH LIKUBHI HAa BaJlbl, 3AKPEUTh.

24.2.2 BBINONHUTH MPOBEPKY MapaLIEIbHOCTH YCTAHOBJICHHBIX IIKUBOB.

24.2.3[logo0paTh peMHU TIO JITTUHE.

24.2.4Ha mxuBBI HANETh PEMHU, CO3aTh HAYAJIbHOE HATSHKEHUE PEMHEHN.

24.2 .5BBIITONHUTE TPOBEPKY HATSKEHUS PEMHEN.

24.3 VYCTaHOBUTH  TEXHOJOTHYECKYK)  IIOCIEAOBATEIBHOCTH  PEMOHTA
Pa3bEMHOTI0 MOAIIUITHUKA CKOJIbKEHHUS.

PeMOHT IKKMBOB U PEMCHHBIX II€pCaayd

Y mKUBOB IS TUIOCKUX PEMHEW BCJIEACTBUE MPOCKAIB3bIBAHUS PEMHS
W3HAIIMBAETCsl 000/, U3-3a YEro yXyJIaeTcs CIETUICHUE MEXIYy PEMHEM U IIKHUBOM.
HabGmropatorcss Takke HauioM 0007a, TPEHIMHBI HA CHUIAX, U3HOC MOCAJ0YHOIrO
OTBEPCTHS U HIMTOHOYHOTO Ta3a.

Y IKUBOB KJIMHOPEMEHHBIX Tiepefad TPEeKAEe BCEro HW3HAIIMBAIOTCSA
MOBEPXHOCTH KaHABOK. DTOT U3HOC MHOT[a OBIBAET HACTOJILKO OOJIBIINM, YTO PEMEHb
omyckaeTcs 70 JHa kaHaBku (puc. 70, 6, cnpasa). [I[poucxoaut Takxe u3j0M OypTHKOB,
HapyIaeTcs: OalaHCUPOBKA IIKUBA.



K mkuBam npebsBisitoTCs CleIyomue TpeOOBaHMS:

. MOBEPXHOCTH, COMPSTaeMbIe C PEMHSIMH, JIOJDKHBI ObITH 00paboTaHbI 1O
5—6-My KJ1accaM IepoxXoBaTOCTH;

. HApY>KHBII JMaMeTp IIKWBAa JOHKEH TOYHO OTBEYATh YKa3aHHOMY
pa3Mepy 4epTekoM U o0ecrieyuBaTh TpebyeMoe nmepejaTouHoe OTHOIICHHE;

. HE JIOMTyCKAIOTCS HAJIJIOM U TPEIIHHBL;

. py HaOIIOJCHUU HEBOOPYKCHHBIM TJIA30M HE JOJDKHO 3aMedaThCs

OueHMe MIKNBA TI0 HAPYKHOMY TMAMETPY | 110 TOPIIAM.
[IxuBBI JOJKHBI OBITH COATAHCUPOBAHBI, T. €. YPABHOBEIICHBI.

{r
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Puec. 70. llIkuBu pemennux nepenau:
a— AR DADCKHX pesuefl, § — LAR KAHHOBHIHLIX
pemueil; | — obon, 2 — cnina, & — wnononnsdl
na3, 4 — NocALONHOR OTBEpCTHe, § — CTenkH, § —

peMeds, 7 — OypTHE, & — OHO KaHABKH

IIpu u3noce y mkuBa (puc. 70, a) oTBepcTust 4 CTYNHIBI pacTauMBaAIOT U
3allpECCOBBIBAIOT  BTYJKY, KOTOPYIO HAJACKHO CTOMHOPST. 3areéM OTBEPCTUE
pacraunBaroT, obecrednBasi HEOOXOAUMYIO MOCAJIKy Ha Baly.

[Tocanky BTYJIKHA B CTYIHUIIE MOYKHO OCYIIECTBUTH IIPU MOMOIIH KJiest. [[na3Toro
BTYJIKY MPUTOHSIOT IO PAacTOYEHHOMY OTBepCTHiO, co3aaBas 3azop 0,05 mMm Ha
TUaMeTp. DTOT 3a30p HEOOXOIWM JUIS MOJYyYeHHUS ONTHUMAaIbHOM KJIEeEBOM IIJICHKH
tomuHou 0,02—0,025 mm.

Korna pa3smMepsl miknBa mo3BoJsIOT PACTOYUTh OTBEPCTUE IMOJI TOJICTOCTEHHYIO
BTYJIKY, UMEIONIIYI) IIITOHOYHBIM 1143, TO PEMOHT OCYIIECTBJISIOT TaK: PACTAYMBAIOT
OTBEPCTHUE CTYIHUIIBI, TOJOST IIMOHOYHBIN a3 U U3TOTABJIMBAIOT MEPEXOIHYIO BTYJIKY
CO IIMOHOYHBbIMU Ma3aMU HA HAPYKHOM U BHYTPEHHEM JIMaMETpax. 3aTEM BTYJIKY CO
LITIOHKOW ITPECCYIOT B CTYIHIY IIKKUBA U CTONOPAT. [Tocie 3TOro mKuB MpUroieH s
DKCIUTyaTalHu.



Ecnu pasmepsl CTyNHIBI IIKMBA HE IMO3BOJIIIOT YCTAHOBUTH TOJICTOCTEHHYO
BTYJIKY C IIPO/I0JI0JEHHBIM [1a30M, TOTIa OTBEPCTHE B IIKMBE PACTAYMBAIOT HA MIyOUHY
HECKOJIBKO OOJIBIIYI0 TINIyOMHBI IIIIOHOYHOIO I1a3a W YCTAHABJIMBAIOT Ha Kiee
TOHKOCTEHHYIO BTYJIKY C (hJaHIIeM, KOTOPYIO 3aKPETUIAIOT Ha IIKHBE BUHTAMHU.

VY mkuBa moj KAIMHOBUAHBIE peMHH (puc. 70, 0) moBepXHOCTh 000/71a U CTEHOK
KaHaBOK 00TayMBAIOT J0 YCTPAaHEHHs M3HOCA, a JHO KaHABOK YIIyOJsIOT, MPU 3TOM
BCE KaHaBKHU ILIKMBA JOJKHBI ObITh OJIMHAKOBBIMU MO MPOMUIIO U pa3Mepy, KOTOpbIE
MPOBEPSIOT MIAOJIOHOM.

M310MBI 1 TPELIMHBI YCTPAHAIOT 3aBAPKOU IIOCIIE COOTBETCTBYIOLIEH CIIECApPHOU
MOJATOTOBKM MECT oA 3aBapky. Ilepen 3aBapkoil HIKMB paBHOMEPHO HAarpeBaroT IO
BCEMY JIMAMETPy, MHAU€ Ha 3aBapMBAEMOM YYaCTKE MOSBSTCS B METaJlle BHYTPEHHUE
HaIpsDKEHUs, 4TO BbI30BET 00pa3oBaHME TpeHIMH B Apyruxmecrax. [lo okoHuaHuu
3aBapKHU LIKUB MOTPYKAOT B HATPETHIN MECOK JJIS1 MEJIEHHOTO OXJIAKICHHUS.

Ecnu y peMoHTHpyeMOTo MIKMBa 00TaYMBAETCs MOBEPXHOCTh, COMpsraemas ¢
PEMHEM, NOMYCKAeTCs HEMHOIO YMEHBIIUTH AUAMETP IIKMBA IPU YCIOBHUH, YTO
4acTOTa BpaIlleHNs U3MEHUTCA. YacToTa BpallleHNs BEJOMOI0 IIIKMBA CHUKAETCS,KOT1a
YMEHBIIAETCS JMAMETP BEIYyIIEr0 IIKWMBA, W YBEJIWYUBACTCS IPU yMEHBUICHUHU
JUaMeTpa BEIOMOro IIKMBA. J[1s COXpaHEHMs MEepeNaTOYHOIO OTHOLIEHUS MEXy
IIKHBAMU JOITyCKAeTCsl OOTOYUTH 10 COOTBETCTBYIOLIETO AMAMETPA M BTOPOU IIKUB,
HE HYXIAIOIINKCSI B PEMOHTE.
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Puc. 71. Ilposepka ycra-
HOBKH HIKHBOB:

a — aunueiirolt, 6, 8 — wHypoM



[Ipu peMOHTE MIKUBOB JOMYCKAETCS U3MEHEHHUE YaCTOThI BPAILICHUSI PEMEHHOMN
nepenayn
(MOBBINIEHUE WM TOHMXeHue) He Oosee 5% HomuHanbHOU. [lpu OombIux
OTKJIOHCHHUSIX U3TOTABIMBAIOT HOBBIC IIKUBBI.

Baibl, Ha KOTOpPBIX PACIOIOKEHBI IIKUBBI PEMEHHOU Mepeavn, JOHKHBI OBITh
napajiebHbl Mexay co0oil. [lapamiensHOCTh MPOBEPSETCS MO TOPIAM HAaCaKEHHBIX
IIKMBOB, KOTOPbIE JOJKHBI HAXOAUTHCS B OJHOW IJIOCKOCTH, YTO OIPEACINSIOT C
MOMOIIBIO JIMHEEK MpU OJU3KOM PaCHOJIOKEHUH MIKUBOB (puc. 71, a) wiu HIHYpOB.
[[IHYyp 3aKperuIfoT Ha OJTHOM U3 MKUBOB (puc. 71, 6), 0OTBOJAT B CTOpOHY (TouKa ) u
3aTeM, HaTSAHYB, MEJICHHO MOJBOJAT K Topily BToporo mkuBa (touka II). Eciu npu
ATOM IIHYP KOCHETCS BCEX TOUEK, KaK MOKa3aHO Ha PUCYHKE, 9TO 03HAYAET, YTO IIKUBbI
YCTaHOBJIEHBI MpaBWIbHO. [Tpu HaxoxkaeHuu muypa Ha pacctossHuu K (puc. 71, B) ot
TOpIIa IKKMBA HEOOXOIMMO OJMH U3 IIIKKUBOB CMENIaTh B OCEBOM HAIPaBJICHUHU, TAK KaK
OCH BaJIOB IIPU 3TOM pacmoiioxkarcs mnapasuienbHo. Eciu paccrosinne K okaxkercs
HEPAaBHOMEPHBIM (IIEPEKOC), 3TO 03HAYAET, YTO OCU BAJIOB HEMAPaJICIbHBbI.

Jlist Gosiee yCTOMYMBOIO TMOJIOKEHHS IUIOCKOTO PEMHSI MOCEpPEMHE IIKUBA
JIeNal0T BBIMYKIOCTh. [Ipu BpalieHuu MmiIoCKuil peMeHb CTPEMUTCS 3aHATh Haubosee
BBICOKOE TTOJIOKEHHUE U [ICHTPUPYETCS IO IIKUBY.

[IpaBuibHasi ycTaHOBKAa IIKMBOB — YCJIOBHE HOPMAJIbHOM pabOThl peMEHHOU
nepenayd; OT Hee 3aBUCHUT pa3MelleHHe peMHs nocepenune  00010B.I1pu
OnpoOOBaHUM PEMEHHOM Tepeiadyu peMeHb MOKET OKa3aThCs Ha Kparo 0007a IIKKBA,
MOJKET JJaKe CBAIUTHCS CO IIKUBA. BO3MOXHBIE MPUUYMHBI: OCH IIKHUBOB PACIIOIOKEHBI
HenapaJlyieIbHO; HE COBMEIIECHBI TOPIIHI IKUBOB, HECMOTPS HA OJMHAKOBYIO IIUPUHY
000710B; BEIMKO OMEHHE IIKUBOB; PEMEHB C1a00 HATSHYT; PEMEHb CJIa00 CIITUT.



Pue. 72. PeryaupoBka narsaenus pem-
HUR (IPH YCTAHOBKE 3NEKTPOARNTATeNeH:
o — Ia canaikax, 6 — na mwapuupuofl naute:
I — 3AeKTPOARKTATENL, £ — HHUTHEL OAR pery-
Anpopkn, J— canazuu, 4 — annT a wapuupe,
5 — rafikn MAR PeryAMpoOsKH, 6 — oCb (ANTEI

Henocrarku B pabore pemMeHHOU mepenauyu YCTpaHSIOT COOTBETCTBYIOLIEH
peryiaupoBkoil. UToObl J0OBECTH 1O HOPMBI Upe3MepHOE OWEHHE WIKMBA, TUIOTHO
MOCXKEHHOT'0 Ha BaJl, IKMB CHUMAIOT C Bajia M MOJBEPTal0T TOKaApHOH 00paboTKe.

[IkuBBI KIMHOPEMEHHOM MEepeIaun YCTaHABIMBAIOT U BBIBEPSIOT TaKXKe, KaK U
IIKMBBI TUIOCKUX mnepenad. I[lepekoc G6onee 1 rpamyca y MIKWUBOB IO KIMHOBUHBIC
PEMHHU BEAET K YCHWJIEHHOMY OJHOCTOPOHHEMY HM3HOCY PEMHEH, a TaKKe KaHABOK
IIKUBOB.

JUis mepenay ¢ HECKOJBKMMU pEMHSAMH (Ha OJHOM IIKHBE) HEO0OXOAMMO
TIIATEIIPHO TMOAOMPATh KOMIUIEKTHl PEMHEH M0 JJIMHE. DTO MOXHO BBIMOJHUTH
HETOCPEJCTBEHHO Ha COOpaHHOM mepenaue npucrnocodneHueM (puc. 73), onpeaenss
JUITMHY TI0 pa3HOCTH cTpen nporuda. OTKIOHEHUE JUIMHbI PEMHEN B OJJTHOM KOMILIEKTE
HE JIOJDKHO TMpeBbIIATh Jomycka, ykazanHoro B ['OCT 1284—68. Pasnasa minnHa
peMHEN B KOMIUIEKTE Jaxe B mpenenax 1—2 MM He obOecreurBaeT paBHOMEPHOMN
HArpy3KHu Ha KaX bl peMEHb, UTO BbI3bIBAET OBICTPHINA H3HOC MEPETrPYKEHHBIX PEMHEN
Y KaHaBOK IIKMBOB, YaCTYIO 3aMEHY KOMILIEKTa pEMHEN U PEMOHT IIKHUBOB.

Hatsbkenne KIMHOBUIHBIX PEMHEH MOIDKHO ObITh yMepeHHBIM. Korma pemuu
CIWJIBHO HATSHYTHI, BO3PACTAIOT HArpy3Ka Ha OCH W ympyras aedopmaius BajoB, B
pe3yJbTaTe 4ero yCKOPSIeTCA WM3HOC IMOJUIMITHUKOB, MOJIOMKAa BaJOB B PE3yJbTare



YCTaJIOCTHOTO M3HOCA 1 00JIee UHTEHCUBHO pacTsaruBaroTcs peMmau. Cinabo HaTSHYThIE
PEMHU MPOCKAIB3bIBAIOT MO KAHABKAM IIKUBOB, CUJIBHO HAarpeBaIOTCS, B PE3YJIbTATE
OBICTpEE M3HAIIMBAIOTCS U MMOBEPXHOCTH KaHABOK, U PEMHH.
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Puc. 73. INprcnocobaenue 5 KOHTPOAA HATAMCEHHA peMHEH

Hatrskenne peMHeN peryaupyroT ClieliualibHbIMU YCTPOMCTBAMH, KaK IPABUIIO,
MMEIOIMMHUCS B PEMEHHBIX nepenadax (puc. 72, a, 0), a KOHTPOJUPYIOT HATSHKEHUE
MPUCIIOCOOJIEHHEM, TOKa3aHHBIM Ha puc. 73. [l KOHTPOJs HATSDKEHHS] peMHEN
OTBOJIAT YCTAHOBOYHOE KOJIBIIO 2 B MCXOJIHOE MOJIOKEHHE — A0 yIopa B IUIaHKY 1.
3areM npucnocodJeHne NpUKIaabBal0T OopTukamu 10 K BETBU peMHs 9, pacroiarast
IIPUMEPHO ITOCEPENNHE JUIMHBI MEXAY OCSIMHU BajoB. HarpyxaroT BeTBb IOCPEICTBOM
KOJIIa4ka 5 ¢ 3alMTHON HacaaKou 4, Ipy>KUHBI 6 U CTEPKHA 3.

[Ipu HarpykeHuw ciegaT, 4ToObl TOpel KOJMayka COBMELAICA C
OIpEEICHHBIM 3HaUeHHEM (Krc) Ha mkane 7. [Ipu aTom cTep:keHb, nepeMeniasch B
OTBEPCTHH IUIaHKU 1, oOpasyer cTpeny nmporuda BETBU PEMHS, 110 KOTOPOH CYAST O
COCTOSIHMM HaTsKeHHsI. BbICOTy cTpebl mporuda onpeesnsoT B MM 110 ITOKa3aHUIO Ha
niKasie 8, Ha KOTOPOM OCTaHOBUJIOCH KOJIbLIO 2 IIPU HArpy>KEHUH BETBHU.

Ecnu ctpena npornba MeHee HOPMbI, HATSDKEHHE pacciaadiisitoT U, HA000POT, MpU
OO0JIbIIIEH CTpese HATSHKEHUE YBETUYUBALOT.



[TpakTueckoe 3anstue No28

Tema: «PeMOHT 3y0UaThIX KOJIEC U 3BE3/J0UEK 3yOUaThIX MEepeaau.

Lens: uzyuenue nedexToB U cnmocobOB peMOHTA 3y0UaThIX KOJEC U 3BE3/I0YCK,
pa3paboTKa TEXHOJIOTHYECKOM MOCIeI0BATEILHOCTH PEMOHTA 3y0UaToro Kojieca.

25  MarepuanbHoe obecreueHnue

25.1 HHCTpyKIMS K NPAKTUYECKOMY 3aHSTHUIO.

25.2 UYeprexu neraneit (3y0uaThie Koyeca).

25.3 ChpaBouyHas ¥ TEXHUYECKAs JIUTEparTypa.

1.3.1 Opranu3anuss ¥ NIPOBEAEHUE MOHTaXa MU PEMOHTA IPOMBIILICHHOTO
obopynoBaHus B 2 4.Y.1: yueOHUK aJisl CTyJ. yupexaeHuil cpea. npod. oopa3oBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-¢ u3a., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Mertoasl NpodUIAKTUKHA U PEMOHTA MPOMBIIIEHHOTO 00OPYIOBAHUS: :
y4eOHUK Ui CTyA. yupexaeHui cpen. mpod. O6pazosanus/[I0.H. Boponkun, H.B.
[To3aHAKOB.- 4-¢ u3a., crep.- M.: M3natensckuii meHTp «Akagemusi», 2010-240c.

26  Ilopsaox BeINOJHEHUS PabOTHI

26.1 BbINOTHUTH OMUCAHUE BO3MOKHBIX AE(HEKTOB M CIIOCOOOB PEMOHTA
3y04aThIX KOJIEC U 3BE3/J0UCK.

26.2 BBINMOTHUTH CXEMBbI PEMOHTA 3y04aThIX KOJIeC.

26.3 Pazpabotath  TEXHOJOTHYECKYIO  IOCJIEJAOBATEIBLHOCTh  PEMOHTA
3y04aroro Kojeca.

PeMoHT 3y0uaThixX KoJiec U 3Be3/109eK 3y0UaThIX nepeaad
[Toctynarormme B peMOHT 3y0O4aTble Kojeca MOTYT HMETh CIEAYIOIIne
Ne(EKTHI:

. H3HOC 3yOheB 10 paboueMy npoduitio;

. OJIMH WJIH HECKOJIBKO CJIOMAaHHBIX 3yObEeB;

. OJIHY WJIM HECKOJIBKO TPEITUH B BEHIIE, CITUIIE WJIA CTYITHUIIE;

. CMSITHE TIOBEPXHOCTEH OTBEPCTHUS WIIH IITTOHOYHON KaHABKH B CTYIIUIIC;
. CMSITHE IITUIEB U 3aKPYTJICHUIA TOPIIOB 3yObEB.

3yOuaTble KoOJieca C HW3HOLWIEHHBIMM  3yObsSMH, Kak @paBWIO, HE
BOCCTAHABJIMBAIOT, a 3aMEHSIOT HOBBIMU. OJHAKO HAa HEOOJBIINX PEMOHTHBIX 0azax,
HE OCHAIIEHHBIX HEOOXOIUMBIM 00OPYAOBAaHUEM, OITMCAHHBIC HUKE CIIOCOOBI



PEMOHTA PEKOMEHTYIOTCSI TOJIBKO JIJIsl 3y0UaThiX Kojec Oosbmioro auamerpa.Komeca
C U3HOCOM 3yObeB IO TONIIUHE, HE BBIXOISIINM 32 MPEeibl J0-ITyCTUMOTO (CM. Tal.
3), MOKHO OCTaBHUTh B MEXaHHU3ME, TaK KaK OHU HE YXY/IIAI0T ero padoTy.

Ha pucynok. 76, a moka3aHO IIWJIMHIPUYECKOE 3y0UaTroe KOJeco C
OJTHOCTOPOHHUM H3HOCOM 3yObeB 2 y MpaBOro TOpIla B pe3ysIbTaTeé MHOTOKPATHOTO
MEPEKITIOYEHUs ecTepeH. PEMOHT COCTOUT B TOM, 4TO Yy Kojeca MOApe3aroT 9acTh 3
(uHUS OTpe3a TMOKa3aHa Ha PUCYHKE ClpaBa YepToi), a C JAPYrod CTOPOHBI
NPUBAPUBAIOT KOJbLO |, TOYHO COOTBETCTBYIOLIEE YacTU 3. 3aTeM KOJIbLO
YCTaHABJIMBAIOT TaKUM o00pa3oM, YTO B TEPEKIIOYCHUU Y4YaCTBYET JieBas
(HEeu3HOIIIEHHAs) YacTh 3yObEB.

Z
CBapna

Meduse

a) 8) 4)

Puc. 76, Pemonr ayfuarux koaec:

g —cnocoGon nepepeprhisanug, 6 —cpaproft, 8 — vanaasucl 3yfa no Meminiyv mad-
AOHAM ' .

3yOuarble KoJieca CO CJIOMAaHHBIM WJIM BBIKPOIIMBIIMMCS 3yOOM HEJb3s
OCTaBJIATh B MEXaHU3ME: 3TO MOKET MPUBECTH K MOJIOMKE 3yOhEB CONPSKEHHBIX KOJIEC
U K aBapuu cOOpOYHOI eUHUIIbI. Takoe K0JIecO B OTBETCTBEHHBIX Mepeayax HyKHO
3aMEHUTh JIPYTUM — FOJHBIM. B MeHee 0TBETCTBEHHBIX TUXOXO/AHBIX Iepeaadax 3yobs
OO0JIBIINX KOJIEC C MOBPEXKICHUSIMHU S9KOHOMUYECKH BBITOJIHO BOCCTAHABIMBATD.

Hanpumep, BOCCTaHOBIEHHE OJHOTO WJIM HECKOJIBKMX 3yObeB OO0JBIIOrO
3y04aToro Kojieca MHEBMAaTHIECKOT0 MOJIoTa (cM. puc. 132) 00XoauTcs 3Ha-UUTETHHO
JIEIIEBIIE, YEM U3TOTOBJIEHUE HOBOI'O KOJIECA.

3ybuaTeie Kojeca MOKHO PEMOHTHPOBATh HAIJIABKOW M3HOIIEHHBIX 3yObEeB WU
YCTaHOBKOM 3y0OUaThIX BKJIAJIbIIIEH, KOTOPbIE 3aKPEIUISIIOT BUHTAMU WJIM CBapKOW(pHC.
76, 6), yctaHoBKOM BBepThiliel U Jap. OAHAKO 3TH CIIOCOOBI PEMOHTA CIEAYET



MPUMEHSITh JIMIIb B KA4€CTBE BPEMEHHOW MEpbl B TUXOXOJIHBIX HEOTBETCTBEHHBIX
MEXaHU3Max.

O6paboTka HaIJIaBJIEHHBIX 3yObEB JOCTATOYHO CJI0KHA. UTOOBI ee 00JIeryuTh,
HAIUIaBJISIIOT 3yObsl CpeIHUX M OONBIIMX MOJYJIEH C TOMOLIBIO Mapbl MEIHBIX
mabsoHoB (puc. 76, B). 11labioHbl, KOTOpBIE UMEIOT (OPMY BHAAUH MEKIY 3yObsIMU
3y04aToro Kojieca, 00pa3yroT OOKOBbIE TTOBEPXHOCTH 3y0a.

J1J1s BBEJIeHU S HATJIaBKX MEJIHbIE ITIa0JIOHBI CKPETUISIIOT MEXIy CO00i TIaHKaMu
| ¥ IpPUKPETUIAIOT K BEHIy Kojeca IUIaHKaMU 2 TakK, 4YTOObl OHU HE MellauoNepaliu
HarutaBku. [lmaHku 2 MOXKHO 3aMEHUTH CTPYOIIMHAMHU WJIM KaKUM-HUOYIb APYTUM
ycTporcTBOM. Tak Kak HamiaBIsgeMbld METAJT HE MpUBApUBAECTCS K I1abioHaM
BCJICZICTBHE BBICOKOW TEIUIOMPOBOJHOCTH MEIU, IIA0JOHBI TOCIE HAIIaBKU JIETKO
BBIHUMAIOTCS.

HamnaBka mpousBOauTCS TOJICTOOOMAa3aHHBIMH dJiekTpoaamu I-3Y, D-42,
OMMS-5 u ap. ITocne HarutaBKy KOJIECy JAIOT MEJIEHHO OCTHITh. [{J1s1 3TOr0 BCE KOJIECO
WIM Ty €0 4acThb, [JI€ HAIUIABIIEH 30, 3apbIBAIOT B TOPSUMIL ITECOK.

Boccmanosnenue 3y6ves Hannagkoli yenecoooOpasHo moOJbKO 6 MOM Clyuae,
Ko20a opyaue cnocobbl NPUMEHUMb HEBO3MONCHO.

N3Ho1eHHbIe 3y0uaTbie Kojeca, PEMOHT KOTOPBIX MPU3HAH HELEIECO00pa3HbIM,
HY’)KHO 3aMEHSATh HOBBIMHM IapaMu Jake B TeX CcllydasX, KOrJa OJIHO KOJIeCO B
3aMEHsIEMOI Mmape CyIeCTBEHHOT0 U3HOCA HE UMEET. DTO BBI3BIBAETCATEM, YTO:

. 3aMeHa 000MX COMPATaeMbIX KOJIEC TapaHTUPYET Jy4Ilue YCIOBHS 3a-
HEIUICHUs,, TaK Kak 3yOdarble Kojeca KaX[oW JaHHOW mapbl, KaK HpaBuIIO,
M3TOTOBIISIFOTCSL OJTHUM U TEM K€ UHCTPYMEHTOM Ha OJJHOM M TOM K€ CTAHKE;

. UCIOJIb30BaHUE HOBOT'O 3yO0UaTOro KOJieca B COMPSIKEHUU C OCTABLIUMCS
CTapbIM KOJIECOM HEKEIATENIBHO.

OT0 O00BACHSAETCAd TEeM, uTO 3yObsi BHOBb M3rOTOBJIEHHOIO KoJjieca He
00EeCreurBalOT HOPMAJIBHOTO KOHTAKTa C YXE MNPUPaOOTaHHBIMH 3YyObSIMH, YTO
OOHapyKUBAETCS IO MOSBICHUIO MOBHI-IIEHHOTO IITyMa B paboTe mepenaym.

OpHako B TexX ciayyasx, KOTrJla B CONPSDKEHUM HaXOASATCS OOJBIIOE WU Majoe
3yOuarble Kojieca, mpruueM OO0JIbIIOe BO MHOTO pa3 MPEBBILIAET MO pa3MeEPY MaJloe, He
ClIelyeT NPUIEPKUBATHCA IPUBEIECHHOIO BbILIE NpaBwia. B TakoM 3aireruieHuu
3HAYUTEIBHO OBICTpEE M3HAIMBAETCS Majioe KOoJieco, YeM OoJbllIoe, a MOTOMY MpH
PEMOHTE JOCTAaTOYHO 3aMEHUTh TOJbKO Majioe Kojeco. CBoeBpeMEHHas 3aMeHa
Majoro Kojeca IMpefoXpaHsieT OT H3HOca 3yObs OOJBIIOr0 KOJeca, CTOMMOCTh
U3TOTOBJIEHHSI KOTOPOT'O 3HAYUTENILHO BBIIIE CTOUMOCTH MaJIOTO.

Kak mpu pemoHTe, Tak M TpH 3aMeHE 3yOuaThIX KoJieC 00s13aTeIbHO HYKHO
YCTaHOBHUTh, C KAKUM YIJIOM 3alleIUICHHs Hape3aHbl 3yObsi JTaHHOTO Koiieca (3TO
JIETat0T KOHCTPYKTOPBI OT/eNa TJIaBHOro MexaHnuka). O0brdHO yron 3ameruienus 20°,
nHoraa 15°. JIBa kosieca, n3 KOTOPBIX OJTHO UMEET Yroa 3anermieHus 15°, a npyroe 20°,
B ape paboTaTh HE MOTYT.



IIpu peMoHTE M 3aMeHe 3y0YaThIX KOJIEC HEOOXOIUMO TaKKe YOSIUTHCS B TOM,
YTO HA MOCAJOYHBIX MOBEPXHOCTSIX HET 3aUPOB, BMATHH U JIPYTHX MOBPEKICHUN,
MPENATCTBYIOLMX HOPMAJIbHOM MOCaJKe KOJIeC Ha BaJl WK Ha Jipyrue aetanu. Ecnu
TaKHe MMOBPEXKACHHUS UMEIOTCS, X 00513aTEIbHO YCTPAHSIOT PACTOUYKOMN IMOCAJOYHOTO
OTBEpPCTUS U MOCTAHOBKOM MEPEXOJHOM BTYJIKH, a IPU HE3HAYUTEIbHBIX U3HOCAX —
3a4MCTKON OTBEPCTUSA HAXKIAYHOU LIKYPKOM.

B nenupix nepenavax (cM. puc. 4, a) HaubOJIbIIEMY U3HOCY MOABEPTatOTCs 3yObs
3BE€3JI0Y€K U LENU. 3BE3J0YKH PEMOHTHUPYIOT CIOCOOAaMH, yKa3aHHBIMM JIJIs 3y 0UaThIX
kojiec. CUJIbHO M3HOLIECHHBIE LMK 3aMEHSIOT HOBBIMU WJIM BCTABJISIIOT OTJEIbHBIE
3BEHbSI BMECTO MIOBPEKICHHBIX.

PemoHT 3y0uaThIX epeaay

B cOOpouHBIX equHUIAX MaIlWH YacTO MPUMEHSIOT OTKPBHITHIC Mepenadyu, B
KOTOPBIX 3yOdaThle KoJieCa M 3BE3/I0YKH HCIBITHIBAIOT OOJBIINE HATPy3KH M HE
3aIMIIEHBl OT JAECUCTBUS BJard U MbUIM. OJTO SBISETCA NMPUYMHOW CPABHUTEIBHO
ObIcTpOro M3Hoca 3yOuaTeix Kosec. KpoMe TOro, MCmnoiab3yrloT 3aKpbIThiE 3yOuaThble
nepenayu B BUAE OTIEIbHBIX COOPOYHBIX €IMHHMIL: PEIyKTOPOB, KOPOOOK mepenay u
np. Ilpm pabotre mnepenay B MOJOOHBIX YCIOBHUSX BO3HUKAIOT B 3alCIJICHUU
JOTIOJTHUTENIbHbIE TUHAMUYECKUE HArpy3KH, BbI3bIBaeMbIe JedopMalusiMu 3y0daThix
KOJIEC U BAJIOB, & TAKXKE OMOP U KOPITYCOB BCIEACTBUE HEU3OEKHBIX HEUCITPABHOCTEM
U3rOTOBJIIGHUST M MOHTaxa. I[lomumo Toro, mepemaun MOryT paboTaTh Co
3HAYUTEIHbHBIMH 3HAKOIIEPEMEHHBIMU KPATKOBPEMEHHBIMH MEPETPY3KaAMHU.

Jlist 3aMeHbl 3yOuaThIX KOJEC B 3aKPBITHIX IepeAadax dvacto TpeOyercs
JIEMOHTAX C TIOJIHOHM pa300pKoi COOPOUHON €THMHHUIIBIL.

3yOuarble Kojeca OTHOCATCSA K KaTEropuu AOpPOrocTosimux aetaneid. [loatomy
HAa PEMOHTHBIX 0a3ax, HE OCHAIICHHBIX HEOOXOJUMBIM O0OpYJAOBAHHEM IS
W3TOTOBJIEHHSI KOJIEC, BO3MOKHO BOCCTAHOBJICHUE HANIAGKOU U3HOUIEHHBIX 3Y0bes,
HANPeccoeKoll 3y0uamuiX 6eHU08, soaesiusanuem u opyzumu cnocovamu. Crnocod
BOCCTAaHOBJICHHMSI 3yO4aThIX KOJIEC BBIOMpAIOT B 3aBUCUMOCTH OT Xapakrepa
HEUCIIPaBHOCTH, MaTepuala, KJacca TOYHOCTU U MPOU3BOACTBEHHBIX BO3MOKHOCTEMN
PEMOHTHOT'O MPEPUSITHSL.

IocTtynarmue B peMOHT 3y0uarble KoJieca MOIYT HMMeThb CJeAyHolue
HEMCIIPABHOCTH:

W3HAIllMBaHUE pabouell NMOBEPXHOCTH 3yObEB; BBIKpPAIIMBAHUE M IOJOMKA
3yObeB; 00pa30BaHUE TPEILLMH, 33 IUPOB, BMATUH U PAKOBUH; U3HOC IMOCAJOYHBIX MECT
3y04aThblX KOJEC M UIMOHOYHBIX [1a30B; HAPYUIEHUE MPABUIBHOTO MOJOKEHUS
3y04aThIX KoJieC U AePEKTh COOPKHU.

Crenenb u3HOCa 3yObEB ONPENENSIOT 3ydomepom. [{nsi 3TOTO MO YEPTEKY
HAXOJAT HEOOXOAMMYIO TIIyOMHY 3amepa M Ha 3Toi riayOuHe — pasmep 3yda c
OMOIIBIO wmanzen3zyoomepa. CpaBHUBAs MOJYUYECHHBIN pe3yJbTaT C HOMUHAIBHBIM
pazMepoM (pa3mep M0 YEePTEXKY), ONPEACISIIOT BEIUUUHY U3HOCA.

3y0uaTple mepenaydl CUYUTAIOTCS HEMPUTOMHBIMU JIJISi SKCIUTyaTalldd, €CIu
BEJIMYMHA WX HM3HOCA IPEBBICWIIA MPEAEIIBHO JIOIMYCTUMOE 3HAYEHHE, KOTOPOE



YCTaHaBJIMBAETCS Ul KaXKIOU nepeodauu mexHudecKumu yciao6uAMU HA PEMOHM
OQHHOU MAUWIUHDL.

H3nowennasn 3youamas nepeoaua ModHcem Obtmo
OMmMpeMoOHMUpPO6ana: HAIUIABKOW OTIENbHBIX 3yObeB, CIUIONIHON HAIIABKOW BCETro
oboma, metomoM Jaedopmaliii, METOJOM PEMOHTHBIX pa3sMEpoOB U CJECApHO-
MEXaHUYECKUMU CITOCOOaMHU.

3yObs miecTepeH mociie 0ObIYHON HAaBapKU 3aUMINAIOT U HAIUIABISIOT TOHKUM
CJIOEM TBEPIOTO CIUIaBa copmaiim. Pazmep 3yObeB MOCiIe MEXaHUYECKON 00pabOTKH
nepe HaIJIaBKOW JTOJDKEH OBITh MEHbBIIE HOMHUHAIBLHOTO Ha BEIUYHMHY 10 1,5 MM.
HannaBka 3yObeB NPOU3BOJIUTCSA B BAHHE C BOJOM.

JInst HamaBKU OOKOBBIX MOBEPXHOCTEH 3yObeB IIECTEPHIO YCTAHABJIMBAIOT B
BaHHE W HAIUJIABKy HAYMHAIOT CO BTOPOro 3y0a OT MOBEPXHOCTHU BOAbL. [lmamenem
ra3oBOIl TOpENKM HAIUIABIsAEMbIN 3y0 pa3orpeBaroT, MMOCJIE YEro MpyTKOM copmaiiTa
HaHOCAT (uroc-Oypy W HaIaBisoT 3y0 10 Tpebyemoro pasmepa. Ilocie storo
HIECTEPHIO MTOBOPAYMBAIOT TaK, YTOOBI HAILJIABJICHHBIN 3y0 HE Kacaycs MOBEPXHOCTH
BOJIbI, M HAIUIABJSIIOT cienyromuii (tpetuit) 3y0. Ilocime Toro, kak HarutaBiIeHHBIN
BTOPOH 3y0 OXJIAAUTCS (10 TEMHO-BHIIIHEBOTO IIBETA), €r0 MOTPYXKAIOT B BOAY JUIS
3aKaJIKH.

Takum >xe crmocoOOM TPOU3BOJUTCS HamIaBKa 3yObeB MAapTEHCHUTOBBIM
gyyryHoM. OTpEeMOHTHUPOBAHHBIE 3YyObsi TMOCIE STOTO 00pabaThIBarOT aOpa3MBHBIM
KpyroM c 3epHHCTOCThIO 36...46. IIpoduns oOpaboTaHHBIX 3yOBEB MPOBEPSETCS
CHeIUaTbHBIMI MA0JIOHAMHU.

W3HOC 1 BBIKpOLIMBAaHKE TOPLOB 3yObeB 1IecTepHU U3 ctanel mapok 40X n 45X
YCTPAHSIOT, HAIUIABJIsAA Ta30BOM T'OPEJIKOM B HEUTPAJIbHOM IUIAMEHU IPOBOJIOKY U3
cranu mapku 40X. HamraBky MOKHO NMPOU3BOINUTH TAKKE JIEKTPOILYTOBOM CBapKOH,
UCIIOJIb3YsI MPOBOJIOKY KJIAMIAHHOW MPY>KUHBI CO CHEUATbHBIMU OOMa3KaMHu.
HaBapky cTanmuHUTOM CHJIBHO H3HOIIEHHBIX 3yObeB HEOOXOJIMMO BECTU METOIOM
KOMOMHUPOBAHHOTO ciosA. CHOW MIUXTHl CTAIMHHUTA MPU 3TOM HACHIIAIOT B MECTE
HAaBapKU U PpaACIUIABJISIIOT METAJUIMUYECKUM DJIEKTPOJIOM HWJIKM K€ TMPUMEHSIOT
METAJNIMYECKUE CTEPKHU C 0OMa3KOM CTaTMHUTA.

[Ipu cOopke 3yOuaThIX KOJIEC CIEAyeT MCXOAUTh U3 MPEIyCMOTPEHHBIX
CTaHJapTaMd  HOPM  TOYHOCTHU: KHHEMAaTUYeCKOW, KOHTakTa 3yObeB W
rapaHTHUPOBAHHOTO 3a30pa.

Jist HopMaJIbHOM padoThl 3y0UATBHIX KOJIEC T0JKHbI ObITH CO0JII0/IEHBI IBA
OCHOBHBIX YCJOBMS: JIUHUS KacaHHUs 3yObeB JOHKHA HAXOAUTHCS HA HAYaIbHOMN
OKPY>KHOCTH O0OMX KOJIEC; TEpPEeXOJi OT OJHOTO 3y0a K JIpyromMy JAOKEH OBIThH
IUTABHBIM, 0€3 TOJTYKOB M PBHIBKOB. 3a30p MEXAY 3yObSIMHU MUMEET OOJIbIIIOE 3HAUCHHE
JUTSI TIPaBHJIBHON paboThl 3yOuaThix Kojec. [Ipu cOopke MIIMHIAPUISCKUX IIeCTePEH
BEJIMYMHY OOKOBOTO 3a30pa MEXAy 3YObSIMH HM3MEPSIOT LIyNOM WIH MPOKATKON
CBHUHIIOBOM IUIACTUHKH, MPOIMYCKAEMON MEXIy 3yObsSIMH, KOTOpas IOCIE 3TOr0
U3MepseTcs. 3aMep BEJIWYHMHBI OOKOBOTO 3a30pa MPOU3BOISAT MEXIY TpeMsl MapaMu



COIPSDKEHHBIX 3yObeB B TpeX MecTax moja yrioM 120° u mpuHMMAaOT HauOONbIINH
3a30p.

HopmanbHblii OOKOBOW 3a30p MexAy 3yObsSMU UIECTEpEHYaThIX Nepenay
BBIOMpAETCA 10 TEXHUYECKHM YCIOBUAM Ha COOpKy. /[ CTpOUTENbHBIX MallWH
00KkoBoI 3a30p HaxoauTcs B npegenax 0,06.. .0,1 moxyns. PannanbHeiil 3a30p H0KEH
owITh HE MeHee 0,16...0,20 moyns.

IIpakTnueckoe 3ansatue Ne29
Tema: «PeMoHT u cOopka 3y0UaThIX U UEPBAYHBIX MTEPEIAY
Lenp: n3yyeHne peMoHTa 1 COOpKH 3yOUaThIX U UEPBAYHBIX MIEpeaay u
IpUOOPECTH HABBIKM COOPKHU 3y0UaThIX M YEPBAYHBIX NIEpeIay.
1 MarepuanbHoe obecrieueHue
2.1 HHcTpykius K NpakTUYECKOU padoTe.
2.2 [unuHIpUYECKHI pEIyKTOP.
2.3  YepBs4HBIA PEOYKTOP.
2.4  Halop ciiecapHOro MHCTPYMEHTA.
2.5 OnpaBku crielalIbHbIE.
2.6  Hyrtpomep mukpomerpuueckuit HM75-600 'OCT10-88.
2.IlopsioK BBINOJHEHUS PaObOThI
2.1 W3yunTh NOCAE10BATENBHOCTh COOPKH HMIIMHIPUUECKOTO PEAYKTOpA.
2.2 3yunTh nocnea0BaTeIbHOCTh U OCOOEHHOCTH COOPKH YEPBIYHOTO
peayKTopa.
2.3 BBINOAHUTH COOPKY LMIMHIPUUECKOTO PEAYKTOpa.
2.4 BpINOIHUTH COOPKY YEPBSIUHOTO PEAYKTOPA.
2.5 BBINOJIIHUTB CXEMBbI COOPKH PEAYKTOPOB.

PeMoHT 1 cOopka 3y0uaThIX U YEPBSIUHBIX Mepeaad

3yOuarsie nepegaun. ConpskeHue 3y0UaToro Kojieca ¢ BajJOM BBINOJIHSAETCS C
HEOOJBIITUM HATATOM WUJTU 3a30poM. HaTsr obecrieunBaeT JIydIyto COOCHOCTh Bajia U
KoJjeca.



KauectBo cOopku 3yOuaThixX miepenayd 3aBUCUT OT TOYHOCTH B3aMMHOTO
PaCIIONIOKEHUS OCEH U BaJIOB, HA KOTOPBIX OHU YCTAHOBJIEHBI, OT TIIATEIbHOCTH
MPUTOHKH IMITTOHOYHBIX W MUIAIIEBBIX COCTMHECHUM, a TAK)KE OT Ka4eCcTBa
W3TOTOBJICHUS MJIM PEMOHTA IMOCAIOYHBIX IOBEPXHOCTEH 3y0UaThIX KOJIeC, BAJIOB U
OCEH.

B 3anerienun 3y0uaThiX KOJIEC TOJKHBI OBITh BhIJIEp>KaHbl O0KOBOW U
pauanbHBINA 3a30pbl, KOTOPhIE KOMIIEHCHUPYIOT BO3MOKHBIE OIIMOKU B pa3zMepax
3yObeB, HETOUHOCTH COOPKH U TeMreparypHbie aedopmanun. Benrnunna 60koBOTo u
paJnaIbHOTO 3a30pa 3aBUCUT OT MOJYJISI M pPa3MepOB 3y0UaThIX KOJIEC, a TAKXKE OT
KJIacca TOYHOCTH X M3roToBIeHUs (Tadm. 1).

OTH BETMYUHBI YCTAaHABIUBAIOTCS TEXHUUECKUMH YCIOBUSIMHU HA PEMOHT
JleTaJIel MalllvH.

B 3aBucHMMOCTH OT TOCAJIKM M pa3MepOB 3y0UaToro Kojeca yCTaHABIMBAIOT €T0
Ha BaJl C TIOMOIILIO OMPABKX U MOJIOTKA UJIU TIpecca.

Jl5ist onpenienienrs BEeIMYUHBI PaJUaIbHOTO OUEeHUS IPUMEHSIOT Tpudop, B
KOTOPOM MMEETCSI KOHTPOJIbHBIN posik. Ha Hero ycraHaBiInMBarOT HOXKKY MHIUKATOpa
¥ 3aMEUalOT MOJIOKEHNE CTPEIIKH. 3aTeM POJUK MEePEKIIaIbIBAIOT Yepe3 2—3 3y0a,
MOBOPAYUBAIOT KOJIECO U TIO MOJIOKEHUIO CTPEIIKH UHIUKATOPA OMPEACIISTIOT
BEITMYHMHY paanaibHOTO OneHus (tabdm. 50).

Tabnuua 1. bokoBoii 3a30p U OTKJIOHEHHE MEXIIEHTPOBOTO PACCTOSIHUS JIJIS
LMIMHAPHIECKUX 3y0uareix nepenad, Mk (FOCT 1643—72)

.‘-'.c-;«-.p-urp-.-mu PACCTOMITIIE, MM

3 l e |=0 |oo | e
o |2 |22 |22 |82 |22 |28 |88 |22 |22
] 3 E® i [ Gien | M 1 o = | 25 | &m et
25| & |58 |sa|se|sa|58|5a|5x|58]58] 5.
Boxosod axop
el 0 il 0 i 0 0 0 0 0 0 0
1 2 2 | B5 85| 105 | 130 | 170 | 210 | 260 | 360 | 420
3 g5 | 105 | 130 | 170 | 210 | 260 | 340 | 420 | 530 | 710 | &50
| orToo| 210 ] 260 | 340 | 420 | 530 [ 670 | 850 1060 [1400 )1700

(R AONEMUE ALem eI POSO30  RACCTEOAMILT

&

¢ | 25| a2| 36| 42| s0| 60| 70| 80| 95| 110 130
T | 40| 50| 55| 65| &0 [ 100 | 110 | 120 | 150 | 180 | 210
‘ 60 | 80| 90| 105 | 120 | 160 | 180 | 200 | 250 | 280 | 30
100 | 120 | 140 | 170 | 200 | 250 | 280 | 320 Gyuon fame | =on

[Tpumevanue. C — ¢ HyJIeBBIM 3a30poM; JI — ¢ YMEHBIIEHHBIM 3a30poM; X —
C HOpMaJIbHBIM 3a30poM, LIl — ¢ yBICHYCHHBIM 3a30POM.

JIJ1st onipeieNieHrsT BEIMYUHBI OCEBOT'0 OMEHUS HOXKKY MHIMKATOPA MOABOJAT K
0001y 3y04aToro Kojieca, yCTaHOBJICHHOTO Ha OMPAaBKE, M 3aMEYarOT IOJIOKCHHE
ctpenku. [ToBopaunBas 3y0uaToe KoJieco, HabJII0Ial0T 3a CTPEIKON HHIAUKATOPA,

MOKAa3bIBAIOIICH BEJIMUUHY OCEBOT0 OMEHUS.
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Bennuuny 00KOBOro 3a30pa Mexay 3yObsMH B 3aLIE€IIJIEHUU IIPOBEPSIOT C
MOMOIIBIO LTy, THANKATOPA WM MYyTEM NPOKIAKU MEXKITY 3yObsIMU CBUHIIOBOM

MIPOBOJIOKH WJIM JIEHTHI TONIIMHONW 1—2 MM.

[TpaBuiibHOCTH MpHIIeTaHus paboyeli TOBEPXHOCTH 3yOhEB B 3alICTNICHUU
MPOBEPAIOT C MOMOIIBIO Kpacku. Ha pabouel moBepXHOCTH 3yObEeB BEAYILErO KoJieca
HAHOCST TOHKHH CJION MacisiHOM kpacku. [locne 3Toro kojeco HECKOJIBKO pa3
IIPOBOPAYMBAIOT U Kpacka ¢ paboueill MOBEPXHOCTH 3yObEB BEIYIIETO KOJieca
NEPEHOCUTCS Ha MMOBEPXHOCTh 3yObeB Be1oMoro. [1o oTnevarky kpacku Ha
MOBEPXHOCTH 3yOhEB BEIOMOTO KOJIECa CYAST O MPaBUILHOCTH 3y04aToro

3anerienus (puc. 2, tabm. 1, 2).

Tabnuua 2. Hopmbl kKoHTakTa 3yObeB

é llepacied ®OAGCH, WM
E Hosumans- =
- oo [—F =] —1— ) [ =] a
gy | ™| g |=S(28] 2% | 2% |52 |52 38 | 3B
w E|E&|58| 58| BR ER | 5& | 5R
7 1O0r | oo 3017 | 19|21 24 | 28 34 40 50| 60
& » 1 50021 |24 |26 30 30 42 | 60| 80
9 »2.5 » 50| 26| 30| 34| 38 45 | b2 &0 &0 | 100
10 » 2.5 » 53 M |38 )42 | 48 3 | 65 B0 [ 100 | 120
2.5 B 42 | ¢ g2l 5 70 35 w1 o1on | 1an
n 3 IR0 4 (0] M2 D deoe b SR T T strnv-teghmca.ru
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Pucynox. 2. @opMbI OTIIEYaTKOB Ha 3yObsiX MIECTEPEH
a — TPaBWIbHOE 3alleTNICHNE; 0 — MEPEKOC BAJIOB; B — YBEJIMUYEHO MEXKIICHTPOBOE
PaCCTOSIHHE; T — YMEHBIIIEHO MEKIIEHTPOBOE PACCTOSHUE B IIUIMHAPUYECKUX
nepenavax (mo 'OCT 1643—72)

[IpoBepky 3anerieHus KOHUYECKUX 3yO0UaThIX KOJIEC Ha KPacKy MPOU3BOMIST
aHAJIOTHYHO.

Bennuuny 3a30pa B 3alleIJICHUN MEXIY 3yO4aThIMU KOJIECAMHU PETYIHPYIOT
MPOKJIAJIKAMH, KOTOPBIEC TTOMEMIAIOTCS MEXAY CTYMHIICH U YIOPHBIM OYypTHKOM Baja.

Yepssiunbie niepenayu. [Ipu cOopke depBIUHBIX Iepeaad MPOBEPSIFOT
MEXOCEBOE PACCTOSIHUE YEPBAYHOTO KoJieca u yepBsika (puc. 53). [IpaBunbHOCTD
MOJIOKEHUS BAJIOB (OTCYTCTBUE MEpeKoca), 00KOBOI 3a30p B 3alETUIEHUH U TOYHOCTh
MpuJIeTaHus pla60‘II/IX MOBEPXHOCTEH 3y0ObeB (puc. 54).

- stroy-technics.ru
Pucynok. 3. CxemMa npoBepKH MEXKOCEBOTO PACCTOSIHUS U TPABUIILHOCTD

MOJIOKEHUS BAJIOB B KOPITYCE YEPBSIUHOTO penykropa 1 — ckoba; 2 u 3 — omnpaBku

Vo0
LELS Y rrrsd 5 3

i stroy-technics.ru
Pucynok. 4. CxeMa onpeziesieHus 00OKOBOTO 3a30pa B UEPBSIYHOM mepeiayue

1 — depBsiUHOE KOJIECO; 2 —UEPBIK; 3 — cTpeika; 4 — auck; 5 — duxcaTop

OTKIJIOHEHHE MEKOCEBOTO PACCTOSHUS IIPOBEPSIIOT MUKPOMETPOM WIIH
HITUXMACOM C IPUMEHEHUEM KOHTPOJIBHBIX ONPAaBOK, BCTABIISIEMBIX
HEIMOCPEACTBEHHO B OTBEPCTHS KOPIyca peIyKTOpa WIH Yepe3 MEePEXOAHbIE BTYJIKH.

OrnpaBKy BCTaBIISIIOT B OTBEPCTHE Baja YEPBAYHOTO KOJIECA, IPU ATOM Ha
OIpaBKy HaJleBalOT cKoOy. B oTBepcTue nis mpoxoza Bajia uepBsiKa BCTABISIOT
onpasky. I1o BennunHe 3a30pa a ¥ ¢ ONPENEIAIOT OTKIOHEHUE MEKOCEBOT0
pacCTOsIHUS B BEPTUKAIBHON U TOPU30HTAIBHOM IUIOCKOCTSIX.

Jliist onpenienieHus OOKOBOTO 3a30pa ONPENEISAIOT YTIIOBOE CMEILIEHUE YePBSIKA.
Ha Baiy yepBsika ycTaHaBIMBAIOT I'PAalyHPOBAHHBIN JUCK.



[TpakTueckoe 3anstue Ne30

Tema: «BoccranoBnenue aeraneil COeIMHUTETBHBIX MyHT»

Henb: HM3ydyenue pgedekToB W CHOCOOOB  BOCCTAaHOBJICHHUS  JieTajiel
COCIMHUTETBHBIX MY(PT, NPHOOPECTH HABBIKM TEXHOJOTHYECKON pa3paboTKu
MOCJIEIOBATEILHOCTA PEMOHTA MY (DT.

1 MarepuanbHoe oOecrieueHue

7.5 HWHCTpyKIMsA K IPAKTUYECKOMY 3aHATHUIO.

7.6  Ueptexu neranei.

7.7  CnpaBouHas U TEXHUYECKas JIUTEpaTypa.

1.3.1 Opranuzanusi ¥ NpoOBEAECHUE MOHTaXXa U PEMOHTA MPOMBIILICHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A CTY. yUpexaeHuil cpea. npod. odpazoBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uza., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

8 [Topsiiok BBITOJIHEHHS paOOThI

2.1 MH3yuuth BO3MOXKHBIE Je(EKTHI U CcrnocoObl BOCCTaHOBJICHUS
COCIMHUTEIBHBIX MY (]T.

2.2 Pa3paboTaTh TEXHOJOTMYECKYIO MOCIEA0BATEILHOCTh BOCCTAHOBIICHUS
COCIMHUTEITLHON MY (THI.

2.3 BBINOJHUTH PEMOHTHBIN 3CKU3 JeTanu « MydTay.

B MexaHm3Max TPOMBIIIICHHOTO OOOPYIOBAaHUS HCIONB3YIOTCA Ppa3InyHbIC
COEJIMHUTEIbHBIE MYy(DThI: OJHU CIY>KaT JJIsl COEIUHEHUS ABYX COOCHO PacHOJI0KEHHbIX
BaJIOB WJIU BaJIOB, OJIM3KUX K 3TOMY MOJIOKEHHIO; ApyTre (GPUKIIMOHHBIC)TPEeIHA3HAYCHBI
JUISL COETMHEHNS IBYX BaJIOB WJIM BaJla C MOCAKEHHOW HAa HEro AETajabi0.MHOIrOqMCKOBBIE
GpUKUMOHHBIE MY(PThl NPUMEHSIOTCS TaKXKe JJIs1 BKIIOYEHUS WM BBIKIIOUECHHUS
HEKOTOPBIX MEXaHHU3MOB. lIOCTOsIHHBIE COEIMHEHMS BaJOB IOJYYalOT C I[OMOILBIO

KECTKUX U YIPYTUxX MyQT.

KecTkumu BTYJOUHBIMU My(TamMu C MOMOIIbIO BTYJKH 3 U IITU(TOB 2 WM IIIMOHOK
COCIMHSIOT COOCHO pacroyiokeHHble Baibl 1 u 4 (puc.l). OTu MypThl KOMIIAKTHBI,
JICIICBBI, Majo M3HAIIMBAIOTCA.

JledeKkThl, peMOHT M MOHTaX >KECTKON BTYyJOYHOM My(Thl NpuBeACHBI B Tabml. 26.

VYupyrue My Thl JOIMyCKatOT HEKOTOPOE OTKJIOHEHUE COEAMHSIEMbIX BAJIOB OT COOCHOCTH,
CMSTYAIOT TOJYKU U yAapbl. OnHa U3 mpocTemux ynpyrux mydr, nansiesas (puc. 74,
0), coctouT U3 MONYMy(PT 5 ¥ 6, IpUYEeM B OTHOHN MOTYMYy(PTe 3aKperieHbl Taiikamu 9
YETBIPE WU

HIECTh NAJIbLEB 7 C HACAXKEHHBIMU HAa HUX KOJIbIIAMH § — PE3NHOBBIMU, KOKAHBIMU
WM W3 NPOpPE3NHEHHOM TKaHu. Kosiblia BXOJAT B OTBEPCTHS BTOPOU



noJIyMy(ThL, U TaK KaK OHM 00J1aJJal0T YIIPYTOCThIO, TO IPU padoTe BO3MOKHO HEKOTOPOE
OTKJIOHEHHE OT COOCHOCTHU WJIM EPEKOC Ocel MOTyMydT.

) z 3 4 5 B 2 &

& 2 d

Pucynox 1. Kecmkas emynounas (a), ynpyeas nanvyesas (6), kpecmosas (8),
Ky1aukosas  cyenieHus  (2) u  @pukyuonmnas  obeouwnas  (0)  mygmeoi:l
u 4 — sanvl; 2 — wmugpm, 3 — emyaka; 5, 6, 10, 12, 14 x 16 — noaymypmei,

7 — naney, 8§ — xonvyo, 9 — eaiiku, 11 — npomescymounasn oemanw, 13 — vicmynvl;
15 — kynauxu, 17 — wnonounwiii naz; 18 — oootima; 19 — poruxu; 20 — 36e300uka; 21
— nonocmy, 22 — wnouka, 23 — npysxcunka,; 24 — exnaoviui; 25 — moaxamens.

Tabauma 26
JedeKTbl, pEeMOHT M MOHTAK KeCTKOI BTYJIOYHON MY(ThI

HedexTs Pe MonTax
MOHT




Cwmsitre 3a HacaxuBaHue BTYJIKH HAOIHH
[ITTOHOK nMeHa BaJI, BCTABKa BTOPOTO Baja CAPYroro
[IMTOHOYHBIX LI [KOHIIA BTYJIKH MPH yCIOBUH TOJTHOM
Ma30B, Cpe3|OHOK, COOCHOCTH  BAJIOB, CBEpJICHHE U
MTUPTOB, LIT [pa3BepThIBAHUE  OTBEPCTUH  TOJ
pa3paldoTKa upTOB,  |[MITH(TH WK
OTBEPCTHUS BTYJIKH BTy[3acBEepJIMBaHHE Bajga O] BHUHTHI,

JIKH YCTAaHOBKA H_ITI/I(bTOB HNJIN BUHTOB

Tabmuma27

JleeKThl, peMOHT U MOHTaX yIPyroi My Th

HedexTnl Pemont MoHTax
N3noC PacraunBanue HampeccoBka #
[PE3MHOBBIX OTBEpCTHil MOJI{CTONOPEHUE MOIyMYy(]T,
roppupoBa|BTYIKM W TAlbIBl B [POBEpKA paauaIbHOIQ
HHBIX nmorymydrax MpU[d  TOPLIOBOTO  OMEHUS,
BTYJIOK,  [cOOIOIeHUN YCTAaHOBKA MAaJBLEB C
MTOBPEXIEH|COOCHOCTH STHUX|BTYJIKAMH, COEJIUHEHUE
ue OTBEPCTUH yunonymy(dT ¢ BBIBEpKOH
MajbleB  [M3rOTOBJIIEHHE HOBBIX|COOCHOCTH BaJIOB.
u nanblieB U BTyJox/lonmyckaemoe — yIJIOBOg
OTBEPCTUI MOy BEIUYEHHBIX CMeEIICHUE ocel BajIoB 1
BTYJIKM U TaJIbLIBI [pa3MEPOB. \ a paguansHoe — 0,2...
B noaymydrax, [Tocamounoe (0,5 MM
pa3paboTka OTBEPCTHUE MONYMY(DT [MPOTIOPIIHOHATBHO
MOCa0YHBIX MOKET OBITHra0apuTHHIM  pa3zMepam|
OTBEPCTUI BOCCTAHOBJIEHO My QTBI
noymydr, 3aIpPECCOBKOM
CMSITUE HITMOHOK HU[PEMOHTHOM BTYJIKHU
[IMTOHOYHBIX
1a30B

JIisi TIOCTOSIHHOTO COEAMHEHHS] BaJOB B COBPEMEHHBIX MAIIMHAX IIIHPOKO
OPUMEHSIOT KYJIauKOBO-JUCKOBBIE, WM KPECTOBBIE, CAMO-IEHTPUPYIOUIUECT MY(]THI,
SABJIAIOIINECS Pa3HOBUHOCTHIO YIPYIuX My]T.
Takas my@ra (pucyHok. 1, B) coctout u3 a18yx noaymydt 10 u 12, umeromux no oaHoMy
IpsIMOYTOJILHOMY Ta3y Ha TOplLie, U MPOMEKYTOUHOM netanu 11 B BUae AMCKA WIMKOJBIIA,
Ha TOpIax KOTOPOTO B3aWUMHO MEPIEHIUKYJISIPHO PACIOIOKEHBI Ba BbIcTyna 13(3TuMu
BBICTYTIAMH TPOMEXYTOYHAs JeTalb BXOAUT B ma3bl (iaHieB). KpectoBeiMu MydTamu
MOHO COEJMHUTH JBAa Bajla MPHU OTKIOHEHHH OT coocHocTu 1o 0,04 nmamerpaBana u
yIJIoBOM OTKJIOHeHUHM He ©Oosee 0°30'. Jletanm dSTUX My(PT H3TOTOBIAIOT U3
LEMEHTUPYEMBIX CTaJEH C MOCHEAYIOWEeN 3aKkaikou. [IpoMexyTouHyrO nerans s



MaJIOHArpy>XCHHbIX My(i)T HU3TOTOBJIIFOT M3 TCKCTOJIHUTA WM JPCBCCHO-CIOHUCTBIX
MaTCpHaJIOB.



[TpakTueckoe 3ansitue Ne31

Tema: «PeMOHT aeTanen nepenad «BUHT - TalKay

Hens: M3yunth nedeKThl U CIIOCOObI PEMOHTA TIEPEeIaun «BUHT - TalKay,
pa3pabOTKH TEXHOJIOTMYECKOM MOCIeI0BATETLHOCTH PEMOHTA IETATH «BUHT.

1 MarepuanpHOe obecrieueHue

8.1  HMHCTpyKUHUs K TPaKTHUYECKOMY 3aHATHIO.

8.2  Ueprexu geraneu.

8.3  ChopaBouHas U TEXHUYECKasl JIMTEpaATypa.

1.3.10pranu3anuga M NOPOBEICHUE MOHTAXa W PEMOHTA MPOMBIIUICHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK AJis1 CTY. yupexaeHuil cpea. npod. oopa3zoBaHus
/[A.T". Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u np.] — 2-e u3z., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2

9 [TopsiioK BBITTOIHEHHS pa0OThI

2.1 N3yuuth BO3MOXHBIE Ne(EKTHl U CIOCOOBI PEMOHTA JETalel «BUHT» U
«ramkay.

2.2 Pa3paboTarh TEXHOJOTMYECKYIO MOCIEAOBATEIbHOCTh PEMOHTA JAETalld
«BUHT.

2.3 BbINOJHUTH PEMOHTHBIN 3CKU3 JIETAN «BUHTY.

PemMoOHT mepenay BUHT-ramka

B npouecce skcrmyaTaniii BUHTOBBIX NEPENAY KaK CKOJIBXEHUS, TAK U KAYCHUS
HauOojiee HMHTEHCMBHOMY HW3HAIIMBAHUIO TOJBEPTrarOTCS OMOPbl BUHTA U
KOHTaKTUPYIOIIHUE OBEPXHOCTH BUHTA U FANKH, & TAKKE TEJ KAUYEHHUS,PACIIONaraeMbIX
MEKJ1y BUHTOM U FaiikOW B BUHTOBBIX MEpeAayax KaueHus.

BoccraHoBieHrE X0I0BBIX BUHTOB IE€peay OCYLIECTBIISIETCS TOJIBKO B CIIy4ae
WCIIOJIb30BaHUsl B HUX BUHTOB C TpaleleualbHON WX YIIOPHON pe3hOoid, a Takxke
XOJIOBBIX BUHTOB Tepe1ad KaueHHs, UMEIOIIUX KPYTJIbIi Mpoduiib BUHTOBON KaHABKHU.
Buntel ¢ npsMoyroiapHOW pe3pOOl  BOCCTAaHOBJICHHIO He momnexar. OHwu
BBIOPAKOBBIBAIOTCS U 3AMEHSIOTCSI HOBBIMH.

JInst peMoHTa M3HOLIEHHBIX XOJIOBBIX BHUHTOB HEOOXOAMMO BBIIOJIHSITH
CJIEAYIOLIUE OTEPALUU:



| 3aUYUCTUTH HEHTPOBBIE OTBEPCTHUS XOJI0BOIO BUHTA:
YCTAHOBUTH XOJOBOM BHHT B TPEXKYJIAaUKOBOM IaTPOHE TOKAPHOTO CTAHKAa;
YCTAaHOBUTH B OTBEPCTUU IMUHOIH 3aHEN 0a0KU CBEPIMIIBHBIN MATPOH C
IIEHTPOBOYHBIM CBEPJIOM HJIA 3€HKOBKOH ¢ yriioM B ri1aHe 60°; 00padoTaTh IIEHTPOBBIC
OTBEPCTHS XOJI0BOTO BUHTA C ABYX CTOPOH A0 YAAJ€HUs CIEA0B U3HOCA;

m YCTaHOBUTH XOJ0BOW BUHT B IIEHTPAaX TOKAPHOTO CTAHKA;

m OTIPENICITUTh MECTO U3rnba BUHTA U MECTO €r0 PACIIOIOKEHHUS,;

m MPOU3BECTH TPABKy BHHTA TMPU TOMOIIM BHUHTOBOTO TIpecca,
YCTaHOBJICHHOT'O Ha HAIIPABJISIONINX CTAHWHBI

u MPOTOYHTHh XOJOBOW BHUHT IO HAPYXKHOMY ITHAMETPY N0 yHaJCHUS
CIIEJIOB M3HOCA;

n MPOTOYHTH MMOCAJOYHBIE MIEHKH XOJOBOTO BHHTA JO YIAJICHHS CIIEIOB
U3HOCA;

| MPOTOYUTH OOKOBBIE MOBEPXHOCTH BUTKOB PE3bOBI M yTIyOWTH THO

KaHaBKH (IIPH ATOM HEOOXOIUMO CJIEAUTH 32 COXPAHCHUEM TOJIIMHBI BUTKA PEe3b0ObI U
HEM3MEHHOCTBIO €€ I1ara);

[ CHATH XOJJ0OBOM BHUHT CO CTaHKa;

n IIPOU3BECTH KOHTPOJIb TapaMeTpoB 00pabOTaHHOTO XOJA0BOTO BUHTA,

u YCTaHOBUTH XO/I0BOM BUHT B LIECHTPAX KPYTIOUUTM(POBATBHOTO CTAHKA;

u nuM(oBaTh HAPYKHBIA TUAMETP XOA0BOI0 BUHTA U €0 MOCaJ0UYHbIE
LICHKH;

n nu@oBaTh BUTKU Pe3b0bl XOJJOBOTO BUHTA CIIELUATBHBIM MPO(QUIbHBIM
KpPYroM Ha pe3b001uIn(oBaIbHOM CTAHKE;

n YCTAaHOBUTb  Ha  IIOCAJOYHBIX  IIEWKaX  XOJOBOTO  BHUHTA

KOMITEHCUPYIOIIUE BTYJIKH.

Ecnu BoccTaHOBIIEHHBIM XOJIOBOM BHMHT B IMpOIECCE JKCIUTyaTalluu OyaeT
UCIIBITBIBATh MHTEHCUBHBIE HATPY3KH, TO B LEJSAX MOBBIIICHUS U3HOCOCTOMKOCTH €ro
CIEAYyEeT XpOMUPOBATb.

BoccraHoBieHue raek XOJOBBIX BUHTOB MEpelad CKOJBXKEHUS M KaueHUs
OCYLIECTBJISIETCS TOJBKO B TeX ClydasX, KOrJa 3TH INepeladyd B IMpolecce
AKCIUTyaTallMy HE UCIBITHIBAIOT OOJBIINX HArpy30K. Bo BceX OCTalbHBIX Clydasx UX
M3TrOTaBIIUBAIOT 3aHOBO IO pa3MepaM BOCCTAHOBJIIEHHBIX XOJOBBIX BUHTOB.

H3roToBiieHne HEPETYIUPYEMOM Tailku X0A0BOro BUHTA (puc. 3.8) HeoOX0aUuMO
BBINIOJIHATH B CIAEAYIOIIEH MMOCIEI0BATENbHOCTH:

| BBI6paTI> 3aroTOBKY B BHJIC KBaJApaTHOTO IIpOKaTa C pasMCcpaMu,
HECKOJIBKO OOJIBIITMMHU BOCCTaHABINBACMOM FaﬁKH;
| OTpEC3aThb OT IIPYTKa 3aroTOBKY HGO6XO,Z[PIMOI>1 JINMHBI C IIPUITYCKOM Ha

MOCJIETYIONTYI0 00paboTKyY (BPYUYHYIO HOKOBKOMW MJTH Ha ()pe3epHOM CTAHKE);
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Puc. 3.8. MocnefoearensHOCTE HITOTORNEHWA HEPErYNMpyCMOR rakke xopo
BHHTA:

g — thpelepopaiue; § — HapelaHMe Kpenemnon pelcls 8 oTREpPCTHAX: @
Ga300nie NOBEPXHOCTH; 8 — PAIMETHA OKPYMHOCTH nop pelsby xogosoro BuK
PACTA4MBAHME OTBEPCTHA NOJ pelsby XOA0BOTD BHHTA K HApeIaHKe pelbbnl

u ¢dpe3epoBaTh  TOBEPXHOCTH  yCTaHOBOYHOrO  Immmna  (6a3oBbIe
MOBEPXHOCTH) C OJHOW YCTAaHOBKM HAa TOPH30HTAILHO-(PE3EPHOM CTaHKE HAOOPOM
TUCKOBBIX (ppe3 (puc. 3.8, a);

u Pa3METUTh IIEHTPHI OTBEPCTUH MO/ BUHTHI KPEIIJICHUS, NCTIONB3YS B
KauyeCcTBE KOHIYKTOpa JeTallb, CONMPSTaeMyl0 ¢ TailKOi X0J0BOTO BUHTA,;

u CBEPJIUTH OTBEPCTHS 10T KPEIISKHYIO pe3b0y Ha CBEPIIMIIBHOM CTaHKE;

| Hape3aTh B OTBEPCTUAX KpENexHY0 pe3b0y (puc. 3.8, 0);

U YCTAaHOBUTH 3arOTOBKY TallKu XOJOBOTO BHHTA Ha MECTO M 3aKPEIUTh
BUHTAMH,

| YCTaHOBHUTH BMECTO XOJOBOT'O BHMHTA OMPABKY M Pa3METUTh MO HEW Ha
TOpIIE TaKH OKPYXHOCTh moj pe3ndy (puc. 3.8, B). Ilpu ycTaHOBKE OmpaBKH B
OTBEPCTUE TOJ] XOJIOBOM BUHT HE JIOJDKHO OBITh PaJMaIbHOTO 3a30pa, T. €. ONpaBKa
JIO0JI’KHA TJIOTHO BXOJUTH B OTBEPCTHUE;

u CHSITh 3arOTOBKY T'aiiky XOJJOBOTO BUHTA;

| YCTAaHOBUTH 3arOTOBKY TallKM Ha yroyibHukKe (puc. 3.8, I') MIaHIanos
TOKAPHOT'O CTaHKa W BBIBEPUTH €€ IOJIOKEHHE OTHOCUTENIBHO JIMHUU LIEHTPOB 10
0a30BBIM MOBEPXHOCTSIM | U 2 U pa3MeUEeHHOMY OTBEPCTHIO TIO1 PE3bOY;

u 3aKpENUTh BIBEPEHHYIO 3arOTOBKY Ha YIOJIbHUKE;
u CBEPJIUTh U pacTauuBaTh OTBEPCTHUE MO Pe3b0Yy X0/I0BOIO BUHTA;
| Hape3aTh pe3b0y B PACTOYEHHOM OTBEPCTUU MO BOCCTAHOBJICHHOMY

XOJIOBOMY BHHTY;

| IPOBEPUTh KAYECTBO HApE3aHHON pe3bObl, HCIIONB3ys B KauyecTBE
KaJmOpa BOCCTAHOBJICHHBIN X0/I0BOI BUHT.

BoccraHoBinenue Hepa3beMHBIX Ta€K XOJIOBOTO BHHTAa MYTEM 3aJMBKHU
miacTuueckumMu Maccamu  (puc. 3.9) HEoOXOIMMO OCYIIECTBISATH CIEAYIOIIUM
oOpazom:



| YCTaHOBUTH T'aliKy X0JI0BOr0 BUHTA (puUC. 3.9, a) B UETHIPEXKYJIAYKO- BOM
MaTpOHE TOKAPHOTO CTAHKA U BHIBEPUTH €€ MOJIOKEHUE OTHOCUTEIILHO JTMHUU [IEHTPOB;
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Puc. 3.9. MocneposarensHocTs PEMOHTE FAHKK Xo-
ACBOTO BHHTA NYTEM JANHEKM MIACTUMECKOR MacCoR:

@ — pPEMOHTHEIA YepTes rafikM XOA0BOFD BHHTA;
6 — wepren wanbu gna IarNyWHK oTBEPCTUR rafKN
KOQOBOTD BHHTA: 8 — CXEMa 3anuakm; 1, 2 — nur-

N
HHEM; @._ — obpalarhisaeMbie NOBEPXHOCTH \/-,' pasMcCpoB d m dl yAaalliB
FARKK XOAOBOTS BUHTA W 3arAywee; o, d, d;, b —

i
PEMOHTHBIE PaIMepll; B — TONWWHA Jamywke; g — L4} HMCIOH_IYIOCH p63b6y 1
BLICOTE CTYNEHH; d, — AWAMETD XOAOBOID BHKTA 8 YBCIIMYHUB pasMEp OTBCPCTHUA

Ha 2... 3 MM OTHOCHUTEIbHO HOMHUHAJILHOTO;

| pacTO4YUTh
i IOBEPXHOCTU OTBEPCTUU 10

o S

-
o T,

&' 2

n IPOTOYUTH KAaHABKU JUaMETpoM d2, mpemsTCTBYIONINE CMEIICHHUIO CIIOST
TUTACTUYECKOM MACCHI TTOCIIE €T0 TOJIMMEPU3AIINY;
] U3TOTOBUTH JIBE Ao (puc. 3.9, 6);

A TNPUTOTOBUTH INIACTUYCCKYIO MACCY JJIsI HAHCCCHHMA Ha ITOBCPXHOCTH
OTBCPCTHUA ramku XO0A40BOI'O BHHTA,

] 00€3KMpPUTh MTOBEPXHOCTh OTBEPCTHSI, PACTOYEHHOI'O B railke X0JI0BOTO
BHHTA,

| HAHECTU Ha MOBEPXHOCTh XOJA0BOI0 BUHTA U TOPIIbI IaiiObl TOHKUHN CIIOM
napaduHa;

] cobparb  mepenady  XOJOBOW  BMHT—Tailka, 3a()UKCHpPOBAaB
OTHOCHUTEIIFHOE TTOJIOKCHNE BUHTA M TalKU MIal0aMu;

] IPOU3BECTU FEPMETU3ALINIO COSUHEHMS TI0 TOPLIAM A0 CrelHuaaIbHON
FEPMETU3UPYIOIIECH ITACTOM — FePMETUKOM;

| 3QJIMTH IIOATNOTOBJIECHHYIO IIJIACTMACCOBYIO KOMIIO3ULIUIO B 3a30p MEXIY

XO0JIOBBIM BUHTOM U raiikoit (puc. 3.9, B);



u BBIJIEPKATh 3AJIUTOE IUIACTUYECKOW MACCOW COEMHEHHE B TEUECHHE
BPEMEHH, YKa3aHHOI'O B TEXHUYECKUX YCIOBHUSAX Ha KOMIIO3UIIMOHHBIN MaTEpHAIL;

u CHATh IUAHOBI, BBIBUHTUTb XOJOBOW BHUHT M YJaJUTh HAIUIbIBBI
MJ1aCTMACCHhI.

BoccranoBienue pa3beMHBIX (MAaTOUHBIX) Ta€K C pe3b00id, HApe3aHHOH B

kopmyce (puc. 3.10), HeOOXOAUMO OCYIIECTBIATH CJICIYIOIMIUM 00Pa30M:

m CBEPJIUTH B 00€HMX MOJIOBUHAX KOPITyCa railku X0J0BOTO BUHTA 110
TPHU OTBEPCTUSA JUAMETPOM 4...5 MM;

Sy 5 5,5

|
y @%@
v

Siors. B4..5

Puc. 3.10. PemonTHuil vepres passesion (HarodHoR) raflky gna ee BoccTaHoBne-
HHA JaNHEKOA GPoHI0N:

d,d, A — pEMOHTHHE pasMeps

[ ] 3€HKOBATh MPOCBEPJICHHBIC OTBEPCTUSI KOHUYECKOW 3€HKOBKOM C YTJIOM B
miade 90°;

[] COEIMHUTH MOJOBUHBI KOPITyca rallki X0JI0BOI'0 BUHTA U 3a(DUKCUPOBATH
UX B3aUMHOE MOJIOKEHUE XOMYTUKAMU;

[] YCTAHOBUTH COEJMHEHHbIC MEXKIAY COOOW MOJIOBUHBI KOpITyca ralku Ha

YTOJIbHUKE TJIAHIIAKObI TOKAPHOTO CTaHKA W BBIBEPUTH MPU MOMOIIM HHIUKATOPA,
YCTaHOBJICHHOT'O HAa CTOMKE B pe3lLeepKaTene, Tak, YToObl OChb OTBEPCTHUS COBIaana
C JJMHUEU [IEHTPOB CTAHKA;

| 3aKpENUTh KOPITYC FAKH XOJ0BOI0 BUHTA HAa YT OJIbLHUKE;

| pPacTOYUTh OTBEPCTHUE B KOpIyce, yBeJIUUuB ero auametp d Ha 4.. .6 MM
10 CPABHEHHIO C BHYTPEHHUM JUAaMETPOM BOCCTAHABIIMBAEMOW Pe3bObI;

| mpope3arh B OTBEPCTUH KaHaBku auameTpoM dK ¢ AByX cTOpoH;

| CHSITH 00pabOTaHHBIN KOPITYC CO CTAaHKA,

| IIPOU3BECTH JI’)KEHUE BHYTPEHHEN IIOBEPXHOCTH OTBEPCTHS,

| 00epHYTh KOPITYC TaKH XOJ0BOT'0O BUHTA JTUCTOBBIM acOECTOM;

| HarpeTh KOPIyC Taikh XOJOBOTO BUHTa B My(delbHOU J1abopaToOpHO
neun 10 temnepatypsl 300 °C;

| YJIOKUTh TaKy XOJIOBOI'O BUHTA, 00EPHYTYIO aCOECTOM, B SAIIUK C CYyXUM
MIECKOM;

| MOATOTOBUTH PACIIAB OPOH3BI (7151 pacIljiaBa JKeJaTelbHO UCIOIb30BaTh

cTapble OpOH30BbIE BTYJIKH);
n 3aJIUTh pacriaB OpOH3bI B OTBEPCTUE TAKK XOJ0BOTO BUHTA;



| OXJ1aaHuTb raﬁKy X0O0BOI'O BUHTA HAa BO3AYXC U CHATb XOMYTHUKH;

| pa3pes3arb KOPIYC MaKu XOJOBOIO BUHTA BPYYHYHKO HOKOBKOM WJIM Ha
bpe3epHOM CTaHKE;

| YCTaHOBUTH IPOKJIAJIKY TOJIIMHON JI, paBHOM BEIMYMHE 3a30pa MEXKIY
MOJIOBUHAMU KOPITyCa;

| 3a)UKCUPOBAaTh XOMYTUKAMU OTHOCHUTEJIBHOE IMOJOKEHUE TMOJOBUH
KOpITyca raliKu XOJI0BOTO BUHTA C YCTAHOBJIEHHOW MEXAY HUMHU MPOKIATKOM;

[ YCTaHOBHUTH KOPITYC TaliKu XOJOBOTO BUHTA HA YTOJbHUKE IJIAHIIAHObI
TOKapHOTO CTaHKa, BBIBEPUTH €€ MOJIO)KEHHE OTHOCHUTEIbHO JIMHUM IIEHTPOB H
3aKpENuTh;

[ CBEPJIUTH U pacTauyMBaTh OTBEPCTHE MO PE3bOY;

[ Hape3aTh pe3b0y ¢ MapaMeTpamu, COOTBETCTBYIOIIMMHU IMapaMeTpam
BOCCTAHOBJICHHOI'O XOJ0BOI'0 BUHTA;

| CHSITh 00pabOTaHHBINM KOPITYC TaliKK XOJ0BOTO BUHTA C YTOJBHUKA;

| MIPOM3BECTH KOHTPOJb HAPE3aHHOW Pe3bObl, HCIIOJIB3YS B KauyeCTBE
KaJlmOpa BOCCTAHOBJICHHBIN X0/I0BOM BUHT;

[ CHSATh XOMYTHKH C KOPITyCa FraiilKA XOJ0BOI'0 BUHTA;

] CBEpJIUTh OTBEPCTHS B OPOH30BBIX BKIJIQJBIIIAX ITOJOBUH KOpITyca IO
paHee MPOCBEPICHHBIM B HUX OTBEPCTHUSIM;

] YCTAHOBUTH IITU(PTHI JJI1 JOTOJHUTEIBHOTO KPEIJICHUS OTIUTHIX
BKJIAbIIICH.

Boccranosnenue pazbeMHON (MaTOYHON) Talku ¢ OPOH30BBIMH BKJIAbIIIIAMHU
(puc. 3.11) cBOAUTCS K BOCCTAHOBJICHUIO PE3hOOBBIX BKJIAJIBIIIEH U UX YCTAaHOBKE B
Kopryc. Ero Heo6XoauMo oCyIecTBISATh CIeAYIOIUM 00pa3oM:

u no00paTh 3aroTOBKY, COOTBETCTBYIOIIYIO pa3MepaM HW3HOILIEHHOTO

BKJIaJbIIIA,
3
AR
8

H

Puc. 3.11. (xema poccTaHoBARHMR paIneMHOR (MaTounoi) rafkm ¢ Gponzosl
BEAaAAWAMMKE

@ — ycraHoBka Ha TokapHom cradke: 0, 0, d, d;, L | — pesonTHbE pazsepsl
PAIPEIAHHE HA MOPHIOHTANEHO-DPEISPHOM CTAHHE § — ONUAHBAHHE BHUTKOE
WA Cpelax; 2 — CEEpNEHHE OTREPCTHA NOJ KPENewHEE BHHTY; & — YCTAHoE
laKpennerqe peashonx BPoHI0BLIX BRAAAWER B Kopnyce

u 3aKpEeIUTh 3aroTOBKY B TPEXKYJA4KOBOM ITaTPOHE TOKAPHOTO CTaHKa
(puc. 3.11, a);



| MIPOTOYUTH ITOBEPXHOCTH AuaMmeTpom D Ha mnuue L;

| MPOTOUYUTH MOBEPXHOCTH AuaMeTpoM D1 Ha nnmune [

| CBEpJUTH OTBepcTUe nuameTpoM dx — (2... 3) Mm;

| pacToOYnTh MOBEPXHOCTH AuameTpoM d1 Ha mmuae L + 10 mwm;

| Hape3aTh pe3bOy nuamerpom d Ha jmmHe L + 10 MM (mpoduns u
napaMeTpbl Hape3aeMoM pe3bObl JOJIKHBI COOTBETCTBOBATH PE3b0€ BOCCTAHOBJICHHOTO
X0JI0BOTO BHHTA);

u OTpe3aTh U3TOTOBJICHHBINA BKJIAJIBIII OT MPyTKa Ha JyHE L + 2 MM;

u TOPIIEBATh BKIIABIII CO CTOPOHBI pe3a Ha JUTHHY L;

u pa3pe3aTh BKIAIBIII Ha TOPU30HTAIBHO-(Ppe3epHOM cTaHKe ¢pe30id
mupuHoit 3 Mm (puc. 3.11, 6);

u 00paboTaTh BUTKH pe3b0Obl Ha cpe3ax ONMUINBAaHUEM WK (hpe3epoBaHUEM
(puc. 3.11, B);

u 3aYMUCTUTh 3ayCEHI[BI M TPUTYNHUTh OCTPhIE KPOMKH JIHYHBIM
HAMMMJIBHUKOM;

u YCTaHOBUTH Pe3b00BBIC BKIIAIBIIIN B KOPITYCE TAaWKH XOJIOBOTO BUHTA H,

WCIIOJB3YSl HMEIOIIMECS B HEM OTBEPCTUS B KayeCTBE KOHJIYKTOpAa, CBEPIUTH
OTBEPCTHS O] KperekHble BUHTHI (puc. 3.11, r);

u U3BJICYb PE3b0OBBIC BKIIAIBIIIN U3 KOPITYCa;

u Hape3aTh Pe3b0y B KPETEKHBIX OTBEPCTHUAX BKIIAIBIIICH;

u BCTaBUTHh PE3bOOBBIC BKJIAJBINIA B KOPIYC U 3aKPEMHUTh WX BUHTAMH
(puc. 3.11, n);

B [IPOM3BECTU KOHTPOJIb BOCCTAHOBIIEHHOW IalKU 110 paHEE BOCCTAHOBIEHHOMY
BUHTY.



[TpakTueckoe 3ansitue Ne32
Tema: «PeMOHT neTanei NOPIUIHEBBIX U KPUBOLIUITHO-IIIATYHHBIX MEXAHU3MOB).

Hens: M3yunth nedexkTsl W CHocoObl pPEMOHTa JeTalied MOPIIHEBBIX U

KPUBOIIUITHO-INATYHHBIX ~ MEXaHU3MOB, MPUOOPECTH  NPAKTUYECKHE  HABBIKH

p33pa60TKI/I TEXHOJOTM4YECKOM IMOCJICAOBATCIIBHOCTU HM3IOTOBJICHUA ITOPHIHCBOI'O

KOJIbLa.

1 MarepuanbHoe obecrieueHme
9.1 HMHCTpyKIus K NPaKTHUECKOMY 3aHSTHIO.

9.2  UYeprexu neraneil.
9.3  CnpaBouHasi U TEXHHUYECKAs JTUTEpaTypa.
1.3.1 Opranu3zamus u IpoBECHUE MOHTAXXa U PEMOHTA ITPOMBIIIIIEHHOTO

o0opynoBanus B 2 4.Y.1: yueOHUK A5 CTyO. yupexaeHuil cpea. npod. oOpa3zoBaHus
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uza., crep.-M.:
N3narenbckuil HeHTp «Akagemus», 2017-272c.

1.3.2

10 Tlopsiiok BBIMOJHEHUS pabOTHI
2.1 V3yuuTh BO3MOXKHBIE T1€(PEKThI U CIIOCOOBI PEMOHTA JIeTaJIel MOPITHEBBIX U

KPUBOIIUITHO-IIATYHHBIX MEXaHU3MOB.
2.2 Pa3paboraTh TEXHOJOTHYECKYIO TIOCJIEIOBATEILHOCTh HW3TOTOBJICHUS

MIOPIIHEBOI'O KOJIBIIA.
2.3 BBINOJHUTB CXEMY PEMOHTA MTOPIIHEBOTO KOJIBLIA.

PeMoHT neTranen MOPIIHEBBIX U KPUBOIIHUITHO-INATYHHBIX MEXaHU3MOB

[TopmHeBas rpynmna AeTaneii BXOJWT B COCTaB MEXaHHU3MOB IPEOOpa30BaHMS

BpAILIATEIBLHOIO ABUKEHUS B IIOCTYIIATEIILHOE.

K 0CHOBHBIM JieTaisiM NOPIUIHEBOW TPYIIIBI OTHOCUTCS HWJIMHAP COCTOSAIINMN U3
TaK Ha3bIBAEMOW pyOalllKd W BHYTPEHHEW BTYJIKH WM THIb3bl, M TMOPIICHb C
MMOPIIHEBBIMU KOJIbLIAMU. [lOpIIEHh COEMHEH € MIATYHOM MTOCPEACTBOM MOPIIHEBOTO



Iajgplia, BTOPOM KOHEN IIATYHA HWMEET BKJIAIBI, KOTOPBIM COEIMHSIET WIATYyH C
KOJIEHYaThIM BaJIOM.

B mpouecce 3kcruryaTallid BCJIEACTBUE HW3HOCA YBEIMYMBAETCS 3a30p MEXKIY
CTeHKaMHM UWIMHApPAa M  TMOPIIHS; [OBEPXHOCTh UWIMHApPA MpHOOpeTaer
HEUWIMHAPUYHOCTh UM HEKPYIJIOCTh, Ha CTEHKAaX IWIMHIpa 0O0pa3yroTcs 3auphbl.
[TopiiHEBbIE KOJIbLIA CTAHOBSATCSI MEHEE YIIPYTHUMHU, YBEJIUUMBAETCS 3230 B 3aMKaX, T.
€. B MeCTax, II¢ HaXOAUTCSA CThIK KOHUOB. B pe3ynbrare BCEro 3Toro B MOJOCTH
UWJIMHIpAa YMEHBIIAETCS KOMIIPECCHS, T. €. CTENEHb CKAaTUs Ta30oB, TaK KakK Ia3bl
MIPOCAYMBAIOTCS MEXKy CTEH-HAMU MOPLIHA U HWIMHApa. M3-3a U3HOCA HapylIaeTcs
TaK)Ke I0CajJKa IMOPIIHEBOro Majblla B OOOBIIIKAaX IMOPIIHSA M TOJOBKE IIATyHa U
1ocaJIKka TOJOBKH IIaTyHa Ha IIeHKe Bajia, YTO BJeYeT 32 COO0M BO3HMKHOBEHUECTYKa
B COIIPSKECHUSX.

PeMOHT neTaned NMOPIIHEBBIX M KPHUBOIIMITHO-IIATYHHBIX MEXaHU3MOB 4YacTO
OOXOIUTCSI JOpPOKE, YeM H3rOTOBJICHHE HOBBIX. [[0ATOMY B KaXXIOM KOHKPETHOM
cllydae CyIsAT O IelecooOpa3sHOCTH U Metoie pemoHTa. HamGompmmit sddekt
JIOCTUTAETCS 3aMEHOM U3HOLICHHBIX JIETalIe HOBBIMM 3allaCHBIMU YacTsAMU. [Ipu aTom
CHM)KAETCS BpEMS IIPOCTOSI MAIlMH M3-32 PEMOHTA, CHMXKAETCA TPYIOEMKOCTb M
MOBBIIIAETCA KauecTBO peMoHTa. OHAKO B Psijie CIy4aeB U OCOOEHHO MPU PEMOHTE
KPYITHBIX KOMIIPECCOPOB, IMTHEBMAaTUYECKUX MOJIOTOB M JIPYTHX (M NPHU OTCYTCTBUU
3alacHbIX YacTed) JeTald TMOPIIHEBBIX W KPUBOIIMITHO-IIATYHHBIX MEXaHU3MOB
MIPUXOJIUTCS PEMOHTUPOBATH. B TakoM citydae palimoOHaIbHO IMOJIb30BaThCA METOAAMM,
pPacCMOTPEHHBIMH HHXKE.

[Ipu pemoHTe nerasneii MOPIIHEBOW TPYIIBI HEOOXOIUMO CTPOTO BBIIEP)KHBAThH
TEXHUYECKUE TPeOOBaHMSI HA PEMOHT.

PeMOHT HUJIMHAPOB

W3HolIeHHbIE MUIMHAPHI MPUHITO PEMOHTHPOBATH MO CUCTEME PEMOHTHBIX
pa3mepoB. [Ipy BOCCTAaHOBIEHMHM UWJIMHIpPA B CONPSDKEHUHM LUWJIWHIP — IOPLIEHb
MPOU3ZBOJMUTCS MeEXaHWU4ecKass o0pa0oTKka OTBEpCTHS MHWJIMHIApA TOA OOJBIIHIA
PEMOHTHBIM pa3Mep U COOTBETCTBEHHO MOAOMPAETCS HOBBIA MOPIIEHb, AUAMETP
KOTOPOTo 0OJIblIIe TuaMeTpa IPEKHETo.

PemoHTHBIE pazMepbl HUIMHIPOB, KaK MPABUIIO, YCTAHABIMBAIOTCSA 3aBOJIAMM-
W3TOTOBUTEIAIMHU. DTH pa3Mephl U1 IWIMHAPOB ABUTaTesen uayT ¢ rpaganuen 0,5—
1,0 MM B 3aBHCMMOCTH OT auameTrpa nuiauHapa. Ecim, Hanpumep, nmepBOHAYaIbHbIN
(HOMUHaNBHBIN) AuaMmeTrp uuiauHApa pasedn 101,57+°06 MM, TO ero nepBbli
peMoHTHBIN pa3zmep Oyaer 102,07+° °® mm, BTopoit — 102,57+0°06 MM u T a. A0
nocnendero nsaroro pasmepa 104,07+0°06 mm. IlocnenHuit peMOHTHBIA pa3Mep
JOJIKEH OBITh TAKUM, YTOOBI IMIUHIP ObLI JOCTATOYHO MPOYHBIM.

BoccranoBienue paboueil MOBEPXHOCTH HWJIMHAPA MO CHCTEME PEMOHTHBIX
pa3MEpPOB HMMEET TO MPEUMYILIECTBO, YTO MHOTOKPAaTHO MCIIOIb3YETCS KOPILYC
nunHApa (Wi 070K HHIMHIpOB). M3roToBieHue ke HOBOTO IWJIMHIApPA TpeOyeT
0O0JIBIINX TPYIOBBIX 3aTpaT.



Pucynok. 1. IlopmneBas rpynna neranei

HwimHApBEI, U3HOC KOTOPBIX BBILIET 3a HPEAEbl IOCIECAHEr0 PEMOHTHOIO
pa3Mepa, B OTHACJIBHBIX CJIy4asX MOXHO BOCCTAaHOBUTb pAacTauyMBAHUEM U
MOCJICAYIOIIEN 3alpeCCOBKOM TWJIb3bl. ['MIIb3y 3alpecCOBBIBAIOT B PACTOYEHHBIN
KOPIIyC C HATArOM, 3aTeM 00padaThIBaIOT €€ OTBEPCTHE JO HOMHHAIBHOTO pa3Mepa
OTBEPCTUS HWJIMHAPA.

Ecnu B nmnuHape yke MMeeTcsl TWiib3a U OHA M3HOIIEHA, TO €€ PACTaurBaIOT
710 OFKaMIIero pEMOHTHOTO pa3Mepa Ha paCTOYHOM WIJIM TOKApHOM CTaHKE.

ITocme pacTodykd NOPOU3BOASAT XOHUHTOBaHWE UMIMHAPOB. llpumycku Ha
XOHHUHTOBAaHUE JOJLKHBI cocTaBaATh 0,06—0,09 Mm.

[Ipn OTCYTCTBMM Ha MNPENNPUATHH XOHUHIOBAJIBHOTO CTAHKA OTIEIOYHYIO
OMEPALNIO0 OTBEPCTUS UUIMHAPA MOKHO BBINIOJIHUTh HA TOKAPHOM WJIM CBEPJIMJIBHOM
CTaHKe, MPUMEHsISl UTH()OBATIbHYIO TOJIOBKY.

[Tocne okoHuaTeIpHOM 00PAOOTKN BHYTPEHHSISI IOBEPXHOCTH ITMIIMH]IPA TOJDKHA
UMeETh 9-1 KIlacc MIepOXOBATOCTH.
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Pucynok. 2. [TopiieHs

PemMoHT mopuiHen

VY nopuiHel B pe3yJibTaTe SKCILUIyaTalluy U3HAIIMBAOTCA KAaHABKU U OTBEPCTUS
1O0J1 MOPUIHEBOW Majell, a Takke oO0pa3yloTcs TPEIIMHbI Ha JIOHBIIIKE U PUCKH HA
ITIOBEPXHOCTH TOPILIHS.

OTBepcTus 17 MOPIIHEBOrO IMaJbLA Pa3BEPTHIBAIOT BPYYHYIO CIIELMAIBHON
pa3BepTKOW B HEOOIBIIMX MOPIIHIX U PACTAYMBAIOT HA PACTOYHOM CTAHKE Yy MOpPUIHEN
00npImIMX pa3MepoB. PacTOYKy MOXKHO BBINIOJHATH U Ha TOKAPHOM CTaHKE, €CIIH
NPUMEHUTH CIIEIUaNbHOE MpHcnocoOieHne. BeiOop mocagku MopirHeBOro najiblia B
OTBEPCTHUE MOPIIHSI — C HATATOM WJIM 3a30POM — 3aBUCUT OT KOHCTPYKIIMUITOPILHS U
YCIJIOBHI, B KOTOPBIX OH paboTaerT.

Mecrta Ha UMIMHAPUYECKON TOBEPXHOCTU MOPIIHS, A€ UMEIOTCS 3aUPbl WU
HAIUTBIBBI, 4 TAK)KE JHUIIE 3aMWIMBAIOT JIMYHBIM HANMJIBHUKOM, ITIOTOM 3a4UINAIOT U
MOJIMPYIOT MEJIKO3EPHUCTON HAXKIaYHON OyMarou.

[TopumiHu ¢ TpemmHaMu OOBIYHO BBIOPAKOBHIBAIOT. 3HAUYUTEIBHOMY H3HOCY
MIOABEPKEHBI TOPUIHEBBIE KaHABKH, KOTOPBIE BOCCTAHABIMBAKOT MPOTOYKOW Ha
TOKAPHOM CTaHKE 10 PEMOHTHOI'O pa3Mmepa.

PeMOHT mopuiHeBbIX NAJIbIEB U MOPIIHEBBIX KOJIECL

VY NOpHIHEBBIX MAJBLEB W3HAIIMBAECTCS HAPYXKHas MOBEPXHOCTb, CONpsraemas
CO BTYJIKOM maTyHa ¥ 00ObIIKON mopiHa. IIpenenbHo JOmycTUMBIN 3a30p MEXAY



MaJbIIEM U BTYJIKOM B 3aBUCUMOCTHU OT THUIa MaliuH coctapisieT oT 0,1 — 10 0,15 mm,
a 3a3op mocie peMoHTa AobkeH cocTtaBimaTrh 0,002—0,025 mm. Ilpm pemonte
W3HOUIEHHBIE MaJblbl YacTO 3aMEHSIOT HOBBIMH, IOCKOJBKY TPYIOEMKOCTh HX
M3TOTOBJIEHUS HEBEJIMKA, U IIPUTOHSIIOT 110 BOCCTAHOBJIEHHBIM OTBEPCTHUSAM B IOPIIHE
M BTyJKE maryHa. MHOrma manblbl XpOMHUPYIOT MO HAPYKHOMY AUAMETPY C TEM,
4TOOBl OHU COOTBETCTBOBAJIM YBEJIWUYEHHOMY pa3mepy. Eciu mnopiiieHb 3amMeHeH
HOBBIM, HY>)KHO MCXOJIUTh U3 TOrO, YTO €r0 OTBEPCTUE MO MOPIIHEBOW MAJIEL] UMEET
HOMMHAJIBHBINA pa3mep.

W3 Bcex peranedl MIaTyHHO-TIOPIIHEBOW TPyNIbl HaWOOJbIIEMY H3HOCY
MOABEPratoTCs MOPIIHEBBIE KOJIbIIA U 0COOEHHO BEpXHEE KOMIIPECCUOHHOE KOJIbI0. 00
n3HOCE KOJIEI] CYASAT IO 3a30paM MEXAY KOJIbIIOM U KAHABKOU U B CThIKE. [lopiiHeBbie
KOJIbIIA, €CIIM 3a30p MEXKIy KOJbIIOM U KaHaBkod Oosbiie 0,3—0,4 MM, aB CThIKE
6oxb11e 3—4 MM, OOBIYHO 3aMEHSIOT.

Konbo, mnorepsiBiiee ynpyroctb, Takxke 3aMeHstoT. s onpeneneHus
YIPYTOCTH MOPITHEBOT'O KOJIBIIA MOIB3YIOTCS CIICIUAIBLHBIM IPUOOPOM M TaOJIHIIAMU,
YKa3bIBAIOIIMMH COOTHOIICHUE MEXAY CUJIOM CXATHs U 3a30pOM, KOTOPBIA JOJKEH
MOJTYYHUTHCS MPU ITOM CKATHH.
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Pucynok. 3. IlopuiHeBble KoJiblia:a — QopMa 3aMKa Koiblla, 6 — cxema
3aKpeIrJIeHHUs] 3arOTOBKHM KOJbla il 0OpabOTKH MO BHYTPEHHEMY AUAMETPY, B —
3aKpemieHHe KOJbla i1 0OpadOTKM MO HApY>KHOMY JMAMETpy, I' — H3MEpEeHUe
3a30pa B 3aMKE LIyIIOM

B peMOHTHON mpakTHKe NOpPIIHEBbIE KOJIbLIA OOBIYHO M3TOTOBISAIOT Tak:
00TauMBaOT YYT'YHHBIM MyCTOTENbIM LWIMHJIpP, 3aTEM €ro pa3pe3aroT Ha KOJbLA C
IOPUITYCKOM ISl MOCJIeayomed o0paboTKU KoJiel| M0 HapyKHOMY M BHYTPEHHEMY
JaMeTpam, a Takke 1o BbicoTe. M3 Kak0ro Kojblia BhIpe3atoT HEOOIbIION YYacTOK,
00pa3yst CKBO3HYIO LIEJIb, TO3BOJISIOLLYIO KOJIBILY CUMATHCS U CO37aBaTh CTHIK.

B creIke ycTpamBaeTcs TAaK Ha3bIBAEMBIM  3aMOK, IPENATCTBYHOLIUN
npocauyrBaHUIO ra3oB. Ero genator U0 ¢ KOCBIM BbIpe30M Mo yriioM 45°, nubo ¢
IpsIMBIM BBIPE30M B HaKJIaJKy. BTopoit croco6 Gosnee HaJeKHbIM, HO ClIeyeT UMETh
B BUJY, YTO y KOJIEL] MAJIOTr0 JUaMeTpa HEJb3s JeJaTh 3aMOK B HAKJIAJKY, TaK KaK €ro



TOHKHE 4YacTHh Torja Jierko obmampiBatroTcs. Komena aumamerpom 300 MM u Gosee
CKMMAIOT MOYTH J0 COMPUKOCHOBEHUSI TOBEPXHOCTEN BhIpe3a (TOPIIOB) U CHAUBAIOT,
3aTEM MX OKOHYATEJIBbHO MPOTAYMBAIOT MO HAPYKHOMY M BHYTPEHHEMY JHAMETPAM.
ITocie 3TOro KoJpla pacnanBaroT.

[TopirHeBbie KOMbIIa paCTAYMBAIOT U OOTAUMBAIOT HA pa3Mep Ha CIEIUATbHBIX
OIIpaBKax, IOCJIE TOTO KAaK Yy KOJEL CAENaH BBIPE3, YCTPOECH 3aMOK M OKOHYATEJIBHO
oOpaboTtanbl Topiibl. Ha o/1HO# ompaBKe KOJBIIO PacTauyMBaIOT B pa3Mep, Ha JPYrou
OMpaBKE €ro OKOHYATEIbHO 00padaThIBAIOT CHApPYXKHU. 3aKperuieHUE IOPIIHEBOTO
KOJIbIIA B OTPaBKaX MPOU3BOIAT Yepe3 (IaHIIbl U BUHTOM.

3a30p MeXIy KOJbLIOM M KaHAaBKOM 10 BBICOTE B OTPEMOHTHUPOBAHHBIX
couneHeHusx koneodnercs ot 0,06 1o 0,12 MM 1 3aBUCUT OT TUIIA MAIHHBL. [IpoBepstoT
3a30pHbI IIYTIOM.

[TopriHeBbIe KOJblla OOJBIINX Pa3MEPOB MPUTOHSIOT K KaHaBKaM IIaOpeHUEM ¢
MOCIEYIOMIEH MPUTUPKOM TOPIIOB MO TUIUTE. ECin nMeeTcs BO3MOXKHOCTb, TO JTyYIIIe
nuMdoBarh KoOJblla Ha IUIOCKOHNUIM(OBAIBHOM cTaHke. HeOombiime Kosblla
OPUTOHSIOT NUTU(POBAHUEM.

[TomecTHB KOJBLO B BOCCTAHOBJIEHHOM LIWJIMHAPE, OMPEAEISIOT 3a30p B 3aMKE
IIynoM. 3aKJIFOUUTENIbHbIE ONEpaIliy — MPUTOHKA 3aMKa M €ro 3a4UCTKa — JINYHBIM
HAIUJIBHUKOM, JTHOO OCEIKOM.

[Ipu ycraHoBKke Kojel Ha MOPIIEHb HEOOXOAUMO IJOOUTHCS PABHOMEPHOTO
pAacmoJIOKEHUS 3aMKOB 10 IEPUMETPY LIUIUHJIPA, YTO €IIe HAJEHKHEE MIPEAOTBPAILIACT
MPOPHIB HAXOASAMIMXCS B HWJIUHAPE Ta30B WK Mapa.

PeMoHT maTyHOB

B nBurarensix, KoMrpeccopax v apoBbIX MallIMHAX IPUMEHSIOTCS Pa3HbIE BUIbI
IIaTYHOB, OJHAKO YCJIOBHS, B KOTOPBIX OHU BCE PabOTalOT, MPEAbSIBISIEMbIE K HUM
TpeOOBaHUSI B OCHOBHOM OJINHAKOBBHI.
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Pucynok. 4. Illatyn:a — KoMIIEKT jeTaleld ImaryHa, 0 — mpoBepka
napayieIbHOCTH OCEH BEPXHEU 1 HWKHEH TOJIOBOK IIaTyHa; 1— cTepkeHb, 2—O00THI,
3 — MOBEPXHOCTU pa3zbeMa OOJBIION T'OJIOBKU, 4 — Tailku, 5 — MIIKMHTHL, 6,9 —
MIOJIOBUHKH OOJIBINION TOJIOBKH, 7—BKJIaABIIIHN, 8— mpokiaaku, 10 — Brynka, 11—
Majas roJIoBka maryHa. 12 — npusma, 13 — onopnas momanka, 14 — KoHTponbHas
mTa, 15 — myn, 16 — onpaBku

[TatyH cocTouT U3 psia Aeranei, KoTopbie B pabore u3Ha-Tublmics. CTepxeHb
U3TM0aeTCs WM CKPYYMBAETCS, MOBPEKIAIOTCS TOBEPXHOCTH pazbeMa OOJIbIIOM
rOJIOBKM IIAaTyHAa M KpPBIIKUW. MOrYT WM3HAIIMBATBHCS BKJIAABIIM Wi BTyJIKdA 10,
MOBEPXHOCTH MOCAI0YHOTO OTBEPCTHS B MajIoi roJioBKE 11, BHyTpEeHHSI TOBEPXHOCTh
OOJIBIION TOJIOBKH IO BKIIABIIIH.

Ecnu crepkeHp maTyHa M30THYT WIH CKPYYE€H HECHIIBHO, €0 BBIIIPABIISIIOT HA
npecce.

JI1st mpoBEpKM MIATYHOB HA M3rMO W CKPyYHMBAHUE MPUMEHSIIOT CHEIUAIbHOE
MPUCTIOCOOJIEHHE, OCHOBHBIMHM YaCTSAMH KOTOPOTO SIBJSIIOTCS KOHTPOJIbHAS IUIMTA C
ONpaBKaMu U U Npu3Ma. B BEpXHIOIO T'OJOBKY yCTAaHABIMBAIOT ONPABKY U HAJCBAIOT
IaTyH HIDKHEW TOJIOBKOW Ha omnpaBKy. Ha nunumHapudeckue BBICTYIIBI OIPAaBKH
YCTaHaBIIUBAIOT NPU3MY, UMEIOLYIO TPU OMNOpPHBIE IUIOMIAAKU. Eciu crep:xeHb



maTyHa HE HW30THYT M HE CKPY4Y€H, OCH OTBEPCTHH TOJIOBOK JIOJDKHBI OBIThH
napajuiesibHbL, IPU 3TOM BCE TPU OMOPHBIE TUIOMIAJIKK OYAyT COMPUKACATHCS C IUIUTOM.
Bo3MOXkHBII 3a30p MeEXIy KakoW-Tu0O U3 OMNOPHBIX IUIOMIAJIOK U IUIUTOU
KOHTpoJUpyeTcs mynoM. JlomycTumasi BeJIMYMHA 3a30POB B KAXKJIOM KOHKPETHOM
CJIyuae yKa3bIBaeTCsl B MHCTPYKIIMOHHOM KapTe.

He paspemaercs npaButh maTyHbsl B cOope.

[HaTyHbl ¢ HEOOTBIIUM HU3HOCOM MOBEPXHOCTEN OTBEPCTUM OOJIBIIION TOJIOBKU
Y KPBIIITKA PEMOHTUPYIOT TaK: OMUJINBAIOT, GPE3epYIOT WU MPUITAOPUBAIOT TIO TUTHTE
MIOBEPXHOCTH pa3bemMa C y4€TOM TOT0, UTO B PE3YJIbTATE MOCIEYIOIIEr0 PaCTAYMBAHUS
BHYTPEHHHUX LWJIMHAPUYECKUX MOBEPXHOCTEH AMAMETP ATUX OTBEPCTUH HECKOJIBKO
YBEIIMYUTCS; MOBEPXHOCTH pa3beMa CO 3HAYUTEIbHBIMU MOBPEKIACHUSIMH MOKHO
BOCCTAaHOBUThH HAIUJIaBKOM C mocienyromum ¢pesepoanueM. [Ipu uznoce 0adOuta
BKJIa/IbIIIEH TPOU3BOIAT MEPE3ATUBKY U 3aTEM BKJIAJIBIIIN pacTaunuBatoT. I3HOIIEHHOE
OTBEPCTHE TOJOBKM pAaCTayMBaIOT JO CJEAYIOIIEr0 PEMOHTHOIO pasMmepa H
U3TOTOBJISIIOT HOBYIO BTYJIKY.



[TpakTnueckoe 3ansitue No33

Tema: «PeMOHT neTanel KyJIHMCHOIO MEXaHU3Ma»

Hens: M3yunts nedeKThl U ciocoObl peMOHTA JeTale KyJIHMCHOTO MEXaHU3Ma,
pruoOpecTH MIPAKTUYECKUE HAaBBIKU pa3paboTKu TEXHOJIOTUYECKOU
IIOCJIEIOBATEIBHOCTH PEMOHTA KYJIUCHI.

1 MarepuanbpHOe obecrieueHre

10.1 MHcTpyKuMs K MPAKTUYECKOMY 3aHITHIO.

10.2 Yeptexu neraneil.

10.3 CnpaBouHasi U TEXHHUYECKAs JTUTEpaTypa.

1.3.1 Opranuzanusi ¥ NpoOBEJECHUE MOHTaXa U PEMOHTA MPOMBIILICHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK AJisl CTYyJ. yupexaeHuil cpea. npod. oopa3oBaHus
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Murpodanos u ap.] — 2-e uza., crep.-M.:
N3narenbckuil HeHTp «Akanemus», 2017-272c.

1.3.2

11 Tlopsigox BIMOTHEHUS paOOTHI

2.1 N3yunTth BO3MOXHBIE AEPEKTHl U CIOCOOBI PEMOHTA AETAlIeld KYJIHMCHOTO
MEXaHU3Ma.

2.2 Pa3paboTaTh TEXHOJIOTMYECKYIO IOCIEAOBATEIILHOCTE PEMOHTA JETalH
KKYJTHCA».

2.3 BBINOJIHUTD PEMOHTHBIN ICKU3 JETANU «KYIHCA».

PeMoHT AeTasieil KyJIMCHOIO MeXaHU3Ma

B KyJMcHOM MeXaHW3Me U3HALIMBAKOTCS KYJIMCA, KYJIMCHBIM KaMEHb, ITOJI3YIIKa
C TajblleM, BUHT W railka mepeMelIeHus! Mo3YIIKH, KyJIUCcHOe 3yOuaroe kojieco. B
KYJINCE W3HALIMBAKOTCS IMOBEPXHOCTU I1a3a, B KOTOPOM II€PEMEIACTCS KYJIUCHBIN
KaME€Hb, U OTBEPCTHSI, KOTOPBIMU KYJIHCA COCTUHSAETCS C CEPhraMHu. Y KyJIMCHOT'O KAMHS
W3HOCY IMOJBEPraroTCs MOBEPXHOCTH, CKOJIB3AIINE B Ma3y KYJIUCHI, U OTBEPCTUE MO

OChb IMOJI3YHIKH, a Y IMOJ3YHKH — IMOBCPXHOCTb OCHOBAHUA, OOKOBBIC HAKJIOHHEIC
IMOBCPXHOCTHU, a TaKXKEC OCb. Yy KYJIHCHOTI'O 3y6anor0 KOJ€Ca H3HAIIWBAIOTCA
HarpaBJIAIOOHUEC Ha €ro TOpIIC.

[ToBepxHOCTH Ma3a KyJUCHI MpU UX U3HOCce O6osiee 0,3 MM U HAIMYUKM HA HUX TITYOOKHUX
3aIMPOB PEMOHTHUPYIOT (pe3epoBaHUEM C MOCIEAYIONUM a0peHuEM; MPUMEHBIIIEM
U3HOCE OrpaHWYMBAIOTCS OJHUM Mmabpenuem. Ilpu 1mabpeHuun



3aKpalIMBAIOT OJHY M3 CTEHOK I1a3a, UCIOJIb3Ys IIPU 3TOM KOHTPOJIBHYIO JIUHEUKY, U
CHUMAIOT METAJUI MO OTIEYAaTKaM KpPACKH, NMPOU3BOAS KOHTPOJIb MHAMKATOPOM. s
ATOTO B HEM3HOILIEHHBIE OTBEPCTHUS KYJIUCHI BCTABISIOT KOHTPOJIBHBIEC ONPABKH, KOHIIBI
KOTOPBIX TOJKHBI BeICTyHaTh U3 orBepctuid Ha 150...200 mM. Kynucy ¢ onpaBkamu
yCTaHaBJIMBAIOT OOKOM Ha MOBEPOUYHYIO IUIUTY TaK, YTOObI KOHIbI KaXJI0W ONpaBKU
ONMMUPAINCh HAa JIBE KOHLEBBIE MEpBHl JUIMHBL. 3aTEM Ha IUIMTY CTaBSAT CTOMKY C
WHJAKATOPOM, MOJBOJISI U3MEPUTEIBHBIN CTEPKEHb ITOCIEAHETO K OJHOW U3 CTEHOK
nasza, M HA4YMHAIOT MEpPEeBUraTh MO IUINTE CTOMKY TakK, YTOObl HAKOHEYHUK
U3MEPUTENIBHOTO CTEPIKHS NepeMEILacs M0 IMHUPUHE Na3a; OJJHOBPEMEHHOHAOIIOAAIOT
3a IOKa3aHWAMU HUHIUKATOpa. 3aTeM IIa0psT NPOTHUBOIOJIOXKHYIO CTEHKY IMasa,
I00UBasCh €€ MapavieIbHOCTH MEPBOM C JOMYyCTUMBIM OTKJIOHEHUEM He Ooiiee

0,03 MM; TpoBEpKYy MNapajuieIbHOCTH BBIMOJHIIOT KOHILEBBIMA MEPaMU JIJIUHBI.

IIpu mM3HOCE y KyJIUCBhl OTBEPCTHM MOJ CEPhI'M CHAadajla PEMOHTUPYIOT CTEHKH Iasa,

OPUEHTHUPYSACh II0 HAaUMEHEE W3HOLICHHBIM y4YacTKaM Ha HMX KOHLAX, a 3aTeM

pacTayMBarOT OTBEPCTHS 11 YCTAHOBKH B HUX BTYJIOK. ECIIM 3TO CBSA3aHO CO CHATHEM

3HAYUTEJLHOTO CJIOSl METalIa, TPO3SIIMM 0CIa0UTh KYJIUCY, TO CHUMAIOT B OTBEPCTHUSX

MHHHMMAaJbHBIN CIOW METAJIA, & KYJIUCY COEUHSAIOT C CEPbraMy € IIOMOLIBIO OCEU
YBEIIMYEHHOTO JUaMeTpa.

[Tpu 06paboTke OTBEPCTUI KyJTUCHI HEOOXOAUMO TOOUTHCS MapaIeTbHOCTH UX OCei
MeXxay coOO0H, a Tak)Ke X MapajIeIbHOCTA CTEHKaM Ta3a (J0MyCTUMOE OTKIOHEHHE
0,04 mm Ha gmuae 300 MM, U3MEPEHHOM MO BCTABJICHHOW B OTBEPCTHE OIPABKE).

W3HOIIEHHBIN KyJIUCHBIM KaMeHb (puc. 1, a) 0oObIYHO 3aMEHSIOT HOBBIM, KOTOPBIN
NPUTOHSIOT NIIM(OBAHUEM WM I[IA0OpEHHEM MO Ma3y KyJIUChl (KaMeHb JOJIKEH
nepeMeniaThes Mo Beel AnuHe nasza 0e3 3aeaanuii). OTBepcTre KaMHs, HE UMEIOIIETO
BTYJIKH, BBITIOJIHSIIOT 110 OTPEMOHTHPOBAHHOW OCH MOJ3YILIKH, @ UMEIOLIEr0 €€ — MO/
HOBYIO BTYJIKY. B KaMHe mpOoTaunBaroT TakKe CMa304HbIE KAaHABKHU.

Hanpagnstomue noBepxyHoctH 1 u 5 (puc. 1, a) Ha TOoplie KyJIUCHOTO 3y0UaToro
KoJeca PEeMOHTUPYIOT ImaOpeHueM 10 YIJIOBOW JIMHEHKE W TON3YIIKE
(OTPEMOHTUPOBAHHOW WJIM BHOBb M3roToBieHHOH). [loBepxHocTh 1 oOs3aTenbHO
MPOBEPSAIOT UHANKATOPOM Ha MapajuieIbHOCTh TOPIY KYJIUCHOI0 3y0OUyaToro koseca 3,
nepeMeniasg CTOMKYy 4 ¢ MHIMKATOPOM MO IOBEPOYHOW IUTE 2. Y MON3YLIKU
00TauMBalOT HAa TOKAapHOM CTaHKE OCb [0 YCTPAaHEHHs HM3HOCA, 3aTeM IAOpST IO
MIOBEPOYHON IUINTE MOBEPXHOCTh OCHOBAHUS MOJ3YLIKH, NMEPUOJWYECKH IPOBEPSS
KOHTPOJIbHBIM YTOJIbHUKOM NEPIEHAUKYIIIPHOCTh OCH 7 OCHOBAHUIO MON3YIIKH 6 (puc
1, 6) B nByx B3auMHO TNep-1 MEHIUKYJISPHBIX HAMpaBICHUSX — MPOJOIBHOM H
MONEPEYHOM. YTOJIbHUK YCTAHABIMBAIOT HA TOYHOM IMJIOCKOIMAPaJUIIeIbHON MIIUTKE 9,
Mex 1y yroJIbHUKOM U OChIO JIOJDKEH OBITh paBHOMEPHBIN npocBeT. [Ipu nanpHeimem
mrabpeHny OOKOBBIX HAKJIOHHBIX MIOBEPXHOCTEH MOI3YIIKH T0OUBAIOTCS



B3aMMOMApPAUICIBHOCTH UX oOpazyrommx ¢ jgomyckom 0,02 MM Ha Bced JUIHHE
MOBEpPXHOCTEN. OTPEMOHTUPOBAHHYIO TMOJ3YLIKY CONPSATAIOT C MOCTOSTHHOU
HaIpaBJIAIONIEH KyJIUChl U KIIMHOM, KOTOPBII B OOJBIIMHCTBE CIy4aeB' U3TOTOBISIOT
3a”oBO. [lom3yurca 1omkHa nepeMeniaTbes Mo HAMPaBJISIIOIIUM KYJIUCHOTO 3y04aToro
KoJseca 0e3 KayaHusl.
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Pucynok. 1. Ilpucnocobiienust uisi KOHTPOJISI pEMOHTa KYJHUCHOTO 3y0UaToro
KoJieca (m) u MOJI3YIIKH (6):
1 u 5 — HampaBmsMe MOBEPXHOCTH;, 2 — MOBEPOYHAs TINTa; 3 — 3yOuaToe KoJeco;

4 — crolika; 6 — MOoJ3YIKa; 7 — OCh; 8§ — YrOJIbHUK; 9 —IIIOCKOIapaieabHas MInTKa



[TpakTuueckoe 3anstue Ne38

Tema: «BoccraHoBieHHE HanpaBIAOLMX KapeTkd cynmopra.  PemoHT
KOHCOJIEH (Ppe3epHOro CTaHKay.

Lenp: u3yunTh CcHocoObl U OCOOEHHOCTH BOCCTAHOBIJICHMSI HAMPABIISIOIIMX
KapeTKU CYIIOPTa KOHCOJMU (Ppe3epHOro CTaHKa, MPUOOPECTH HABBIKU pa3pabOTKH
TEXHOJIOIMUECKON MOCIEA0BAaTEIbHOCTH BOCCTAHOBJIEHUS HANPAaBISIOLIUX KapeTKU
CYIIIOpTA.

27  MarepuanbHoe obecrieueHme

27.1 HHCTpyKIMS K NPAKTUYECKOMY 3aHSITHIO.

27.2 TunoBOW TEXHOJOTMYECKHI MPOLECC BOCCTAHOBJIEHUS HAIPABIISIOLIIUX
KapeTKH.

27.3 CnopaBouHasi U TEXHUYECKAsl JIUTEpaTypa.

1.3.1 Opranuzanuss ¥ IPOBEACHUE MOHTaXa M PEMOHTA IPOMBIIUIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A CTYI. yupexaeHuil cpea. npod. odpaszoBaHus
/[A.T". Cxuprnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-¢ u3z., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Meroabl npo@UIaKTUKKA U PEMOHTA MPOMBIIUIEHHOTO 000pYI0BaHUS: :
Y4eOHUK I CTyA. yupexaeHui cpen. npod. O6pazosanus/[FO.H. Boponkun, H.B.
[To3ausAKOB.- 4-¢ u3a., crep.- M.: M3narensckuii neHTp «Akagemusi», 2010-240c.

28  Ilopsiaox BeINOJHEHUS pabOThI

28.1 WN3yuuth ciocoObl 1 0COOEHHOCTH BOCCTAHOBJICHHS HAIIPABIISIOIIUX
KApETKH CYIIIOPTA.

28.2 Pa3paboTarth TEXHOJIOTMUECKYIO IOCJEJOBATEIbHOCTh  BBITOJIHEHHUS
HaIPaBJISIIOIUX KApETKU CYIIIOPTa.

28.3 M3yuuTth criocoOBbl BOCCTAHOBJIEHUSI KOHCOIM (PPE3EPHOrO CTAHKA.

VY HanpaBIsAOMIMX KapeTKU CYyNIopTa U3HOC BOZHUKAET HA MOBEPXHOCTAX 1, 2,
3, 4,7, u moBepxHOoCTH 1, 2, W W3HAIMMBAIOTCA OoJblie B cpeaHer yactu. OHU
CTAHOBATCS] BOTHYTHIMU U B PE3YJIbTAaTe€ HapyIIAeTCsl B3aUMHAs MTapajuIeIbHOCTh ATUX
IIOBEPXHOCTEN M MapajUIeIbHOCTh OCHU OTBEPCTUS NOJ BUHT. [IOBBIIEHHBIA H3HOC
MMOBEPXHOCTEH U BIIEYET 3a COO0 HAKIIOH KapETKH B CTOPOHY (apTyKa, KaK IMOKa3aHO
MYHKTUPHBIMY JIMHUSIMUA HAa BEPXHEH 4acTH PUCYHOK. 1, 0.

Kpome TOro, ms-za HEpaBHOMEPHOIO pACHPEACICHUS YCWIMN pE3aHUs Ha
MOBEPXHOCTAX K MOCTEINEHHO MPOUCXOJIUT PA3BOPOT KAPETKU. ITO B CBOKO OUYEPE.lb
BBI3BIBACT HEPABHOMEPHBIN W3HOC HAIpaBisAOMMX 1o ainuHe. Hapymaercs



MEPHEHIUKYJISIPHOCTD TONEPEYHbIX HAMPaBJISIOMIMX U OTHOCUTEIBLHO MPOJOJIbHBIX
HaIpaBJISIOLIUX.

HuwxHsisi moBepXHOCTh, TAe KpenuTcs (papTyk, yTpauuBaeT MapajiebHOCTh
MPOJOJBHBIM HAMNPABJISIONIMM, TEpPEKAIIMBACTCS B TMOMEPEUYHOM HaIlpaBJIECHUU, B
pe3yabTare 4ero (apTyk MojaydaeT HaKJIOH K CTaHWHE, B CTOPOHY YMEHBIIICHUS yTJia
00pa3yeMoro NOBEPXHOCTSIMU KapETKU U CTAHUHBI JIJIs1 KPETUICHHUS] KOPOOKHU Mo/1ay.

[Ipu pemoHTEe HEOOXOAMMO BOCCTAHOBHUTH MepBOHauYanbHy0 (B mpeaenax 0,03
MM Ha jaiuHy 300 MM) TOYHOCTh MHOTHX KOOPJMHAT, B TOM YHUCIIE: MMapauiebHOCTh
noBepxHocTedt 1, 2, 3 ocu BUHTAa B TOPU3OHTAJIBHON M BEPTUKAIBHOW IUIOCKOCTSX,
NapajyieIbHOCTh ~ TOBEPXHOCTEHM,  IUIOCKOCTH I KpemieHus  ¢apTyka
MEPHEHIUKYJISIPHOCTD MONEPEYHBIX HAMPABIAIONINX, (110 JUHUH €€) HANPaBISIOIINM;
MEPHEHANKYJIAPHOCTh MOBEPXHOCTH TUIOCKOCTH JUIsl KPEIUICHUS KOPOOKM IMojady Ha
CTaHWHE (Ha PHUCYHKE HE I[I0Ka3aHO); MNapaJJIeIbHOCTh HampaBiIsoommx 7, 8§,
MMOBEPXHOCTH.

Pucynok. 1. M3HOC HampaBisIOMIUX KapeTKU CYIIOpPTa TOKAPHOTO CTaHKa:
a — PACIOJIOKEHUE HANPABISIIONINX, O — HAKJIOH KapeTKu M (apTyKa BCIEICTBHE
M3HOCA HAPABJISIOIINX

PeMOHT HanpaBisAOMIMX KAPETOK PallMOHAILHO HAYUHATH C TOBEpXHOCTEH 1, 2,
3, 4, a 18 BBIBEPKH HMX K OCH OTBEPCTHS B HEr0 YCTAHABIMBAIOT KOHTPOJBHYIO
onpaBky. OJHAaKO reoMerpudeckas TOYHOCTb 3THUX OTBEPCTUH 4YacTO OKa3bIBAETCS
HapymenHoi. [loaToMy mnenecoobpa3HO HCMONB30BaTh Kak 0a3y TpaHb, KOTOpas
BCerja NEpHEHAUKYJSIPpHA OCH OTBEPCTHsl JUIsl BHHTA IONEPEYHOM MoAadd, H
IJIOCKOCTb.

Hamnpagnstomiye y KapeTku MOT'YT ObITh OTPEMOHTUPOBAHbl TAKUMH CIIOCOOAMMU:
— BCE€ HaNpaBJSIOLIME CTPOratoT M IIa0pAT WIM OrPAaHUYUBAIOTCS OJHUM



mabpenuemM Wi nuQoBaHUEM;
— TIIOBEPXHOCTH, M BOCCTAaHABJIMBAKOT CTPOTaHUEM U KOMIICHCUPYIOT H3HOC
HaJIeJIKaMU U3 YyT'YyHa, JATyHU, TEKCTOJIUTA, KAalIPOHA, IJIACTMACCOBBIX KOMITO3UIUN U
APp.-

Hwxe  paccmaTpuBaeTcsi ~ pallMOHAIBHBIA ~ CIOCOO  BOCCTAHOBJICHUS
HAIPaBJISAIONUX KAPEeTKH CKOPOCTHBIM  (ppe3epoBaHWEM U TOBEPXHOCTEH, W
IJIACTMACCOBBIMU KOMITO3ULASMU.

Jlnss  peMOHTa  MOJB3YKOTCA  NPUCHOCOOJIEHHEM,  MPEACTaBISIONIUM
JIBYXCTyNHeH4YaToe OCHOBaHUE ¢ T-00pa3HbIMU Ma3aMH U MOJBHKHBIMH JIOMKpaTaMHu.

[Ipucnoco6nenne pacnojararoT Ha CTOJI€ BEPTHUKaJIbHO-(PPE3EpPHOro CTaHKa, a
KapeTKy MPUKPETUISIIOT TOBEPXHOCTHIO K BEPXHEHN CTYNEHU MPUCTIOCOOIECHUS BUHTAMU
4yepe3 CyHIECTBYIONINE OTBEPCTHUS IJIsl KpEeIieHus: papTyka MoCpeACTBOM MOJIBHKHBIX
raek, pacrojoKeHHbIX B T-00pa3HbIX Ma3ax.

Pucynok. 2. YcTaHOBKa KapeTKu Ha IPUCTIOCOOJIEHUH

3aTeM MOJ TPOJOJbHBIE HAMPABISAIONIME KAPETKW TOABOMASIT TMOJBUXKHbBIC
JOMKpaTbl W PETyJIUPYIOT BUHTAaMH W C TallKamMM Tak, 4YTOObI 00eCHeyuTh
HEOOXOAMMBIA TOJAINOpP, HUCKIouYas AedOpMAlMIO KAapeTKH MpU 3aKPEIUICHUU €€
3aKMMHBIM ycTpoiicTBoM. Jlaniee, ¢ MOMOIIBIO MHIUKATOpa (HAa pUCYHKE HE MOKa3aH)
BBIBEPSIIOT MTOBEPXHOCTh KapeTKH (Pa3BOpPOTOM MPHUCIIOCOOJICHUS HA CTOJIE CTaHKa),
yTOOBl OHA pacmojiarajiach MapajuiebHO JIBIDKCHHIO CTOJla B  IONEPEUYHOM
HaIpaBJICHUH, Jomyckas oTkioHeHus a0 0,03 MM mo Bcedl miiMHE, MPU 3TOM OCh
OTBEPCTHUSI OKAXKETCAd MNEPHEHAUKYISPHON HAMPABICHUIO MONEPEUYHOrO JBUKECHHS
crosia. [locne 3Toro mpucnocoOsieHHe 3aKpeIUISIIOT Ha CTOJE CTaHKa C MOMOILbBIO
MPKUMOB (Ha pUCYHKE He moka3aHo). [locie 3akperuienns MpucTymaroT K 00paboTke
MOTICPEUHBIX ~ HAMPABIAIOMMX  (POPMBI  «JIACTOYKHMHA  XBOCTa»  CKOPOCTHBIM
dbpeszepoBaHuEM.

®pe3epoBaHre MPOU3BOJAT 3aTOYEHHOW B  COOTBETCTBUHM C  YIJIOM
HAIMPaBJISIONUX TOPIOBOW (pe30oi, OCHAIEHHOW PEXYIIMMH IUJIACTUHKAMH U3
TBeporo criaBa. CKOpoCTh pe3aHus J1okHa ObITh 3—4 M/c ripu mogade 200 MmM/MHH.
Brauane 3a oguH wim 1Ba pOX0/ia 10 BBIBOJIA U3HOCA 00pabaThIBAIOT



OJTHOBPEMEHHO MOBEPXHOCTH, 3aTEM, HE U3MEHSS MOJIOKEHUS (Ppe3bl, 32 OJUH MPOXO/]
— IOBEPXHOCTH.

B pesynbrare mocturaercs BbICOKash TOUHOCTh UcnojiHeHHs B npeaena!l 0,01—
0,03 MM M Ka4ecTBO MOBEPXHOCTEW MO 7—8-M KjaccaM IIEPOXOBATOCTU. TOYHOCTH
KOOpJIMHAT  KapeTKu  BOCCTAHABIMBAETCA  aBTOMAaTHYECKHU MOTEPEYHbIE
HaNpaBJSAOLIME MOBEPXHOCTH 1,2,3,6 0Ka3bIBalOTCS B3aMMOIApAJLIEIbHBIMU OCH IS
BUHTA IMONEPEYHOM MOJaYu U IUIOCKOCTH JAJIsl KpeIUleHusl ¢papTyka, B TOM YHCIIE I10
pa3mepam.

[ToBepxHOCTH, BOCCTaHABIMBAIOT IIOCJIE BOCCTAHOBJIEHMSI IIONE PEYHBIX
HaIpaBJISoIKUX. BocCTaHOBIIEHHE OCYIIECTBIISIIOT MJJACTMACCOBBIMU KOMITO3ULIMSIMU
WM METAJUTMYECKUMU HAKIIaIKaMH U3 IJIaCTMACC U METAJUIOB.

Pucynok. 3. [I'epmermsanyss HanpaBJBSIIONIMX KapeTKH JUIS  3aJIMBKHU
aKpUJIOIIJIaCTOM

BoccraHoBieHue HaIpaBJLSIIONIMX  IUIACTMAaCCOBBIMU  KOMIIO3UIUSIMU
BBIIIOJIHAETCS B TAKOU IOCIIEN0BATEIBHOCTH.

1. PeMOHTHpPYIOT TmONEepeYHbIE HANPABIAIOIIME KApeTKU crocodamu,
yKa3aHHBIMU BBIIIIE.
2. C 1OBEepXHOCTEH KApPETKH, COIpPAracéMbIX C HAIPaBJISAIOMMMUA CTaHHHBI,
COCTparuBaroT ciou tommuHou 2—3 mMm. IllepoxoBaTtocTh MOBEPXHOCTH AOJKHA
COOTBETCTBOBATH I-my KJIaccy.
3. Hakapetke cCBEpIsT YEThIpE OTBEPCTHS, HAPE3aIOT Pe3b0Y U YCTaHABIMBAIOT BUHTHI
C railkaMy, Takue K€ JBa BHUHTA yCTaHABJIMBAIOT Ha 3aJlHE CTEHKE KapeTKu(Ha
PUCYHKE HE IOKa3aHO). B cpenHeil yacTh HampaBlAIOMIMX CBEPJSAT MO OTBEPCTHIO
JTMaMETPOM 0—38 MM.



4. Ha OTpeMOHTHpPOBAHHBIC HAIPABIAIOUIME CTAaHUHBI OPYCKOM XO3SIICTBEHHOTO
MbLIA HAHOCAT TOHKUU PaBHOMEPHBIN U30JISIHUOHHBIN CJIOM.
5. IlpenBapuTenbHO MNPOCTPOraHHBIE HAMNPABIAIOIIME KapeTKU OO0E3KUPUBAIOT
TaMIIOHOM U3 CBETJIOW TKaHU, CMOYEHHOM B allETOHE, U IPOCYLIMBAIOT B TEUEHHUE 15—
20 mwuH.
6. Kaperky ycTaHaBIMBaIOT Ha OTPEMOHTHPOBAHHBIE HANPABISAIOIINE CTAHUHBI,
OPUKPEIUISIIOT 33JHIOI MPIKUMHYIO IUJIaHKY, YCTaHABIUBAIOT (ApTyK, KOPOOKY
MoJiay, XOJOBOW BHHT, Bajbl W MOJACPKUBAIOMIMN KpOHIITEHH (Ha PHUCYHKE HE
MOKa3aH), pacroJiaralolluiics Ha MpaBOM KOHIE cTaHWHBI. [lapamiensHOCTH oceit
BUHTA W BaJOB HANPABJISIOMIMM  CTAaHUHBI  MPEABAPUTEIBHO  BBIBEPSIOT.
7.  YcTaHaBIMBAIOT MPUCTIOCOOJIEHWE JJIi MPOBEPKU  MNEPIEHAUKYJISIPHOCTH
HAIPABJISIIONIUX KapeTKU M TPHUCIOCOOJICHHE NIl MPOBEPKU IMAPAUICTBHOCTH OCEi
BUHTOB U BaJIOB HAIIPABJISAIOIIKUM. JTO IPUCIOCOOIEHHE CKPEIJIEHO C YHUBEPCAIbHBIM
MOCTHKOM.
8. YcCTaHaBIMBAKOT ypOBHHM, pacroyjaras HX TaK, KaK II0Ka3aHO Ha PHUCYHKE.
9. PerynupyroT NOJIOKEHHE KAPETKM C MOMOINBI0 4YeThlpex BUHTOB. [Ipm 3TOM 1O
MOKAa3aHUsAM MHAMKATOpPA YCTAHABIMBAIOT MNEPHECHAUKYIAPHOCTh MONEPEYHBIX
HAMpaBJSIONIMX KAPETKA HAMpPABISAIOIMM CTaHUHBL. [lo ypoBHIO oOmpenenstoT
NEPHEeHAUKYJIAPHOCTh MOBEPXHOCTU KAPETKU JJIs KpeIuieHus (papTyka U MIOCKOCTH
KOpPOOKH MO0/Ia4 Ha CTAaHWHE. YPOBHEM YCTAaHABIMBAIOT MapaIEIbHOCTh MJIOCKOCTH
KapeTKku moja (apTyK HaNpaBISIONIAM CTaHUHBL [IpucrocobiieHneM MpPOBEPSIOT
COOCHOCTh OTBEPCTHMM MJisi XOJOBOT'O BHMHTA W Bajla CaMOXOJla B KOpOOKe Mojad H
dapTtyke.
10. ITocine TOro Kak Bce MOJIOKEHNS BEIBEPEHBI U PETYJIUPOBOYHBIE BUHTHI U 3aTSIHY ThI
KOHTpraiilkamMu, CHHUMAalOT XOJOBOM BHHT, BaJl camoxoaa Hu (dapTyk. 3aTem
rePMETH3UPYIOT IJIACTHIIMHOM MOBEPXHOCTH KAPETKH M CTAHWHBI CO CTOPOHHKI (hapTyKa
Y 3aJHEW NprKUMHOM T1aHku. [lo kpasdm kapeTku AenaroT U3 IIACTHUINHA BOPOHKU U
S, @ BOKpPYT ITPOCBEPJICHHBIX OTBEPCTUH B CPETHEN YACTH HANPABIISIOLINUX
— BOPOHKH.
11. IIpAroTOBASAIOT pacTBOpP aKPWIOILIACTA U 3aJTMBAIOT B CPEIHIOI0 BOPOHKY OIHOM
Y3 HANPaBJIAIOIINAX A0 TEX MOP, TOKA YPOBEHb KUJIKOTO MJIACTHUKA B KPAHUX BOPOHKAX
HE CpaBHSAETCS C YPOBHEM B CpEIHEW BOpOHKE. Tak K€ 3aJlMBalOT BTOPYIO
HaIPaBIIAIOULYIO.
12. BolaepKUBaIOT KapeTKy Ha CTAaHUHE B T€ueHHe 2—3 4 npu temneparype 18—20
°C.
13. CHHMaIT KapeTKy C HalpaBiSIIOIIMX CTAaHWHBI, OYUIIAIOT OT IUIACTHIIMHA,
YAQISIOT TPUINBBI IUIACTHKA, JEJIal0T KAHABKU ISl CMa3KH, 3aJ€1bIBAlOT CTONOPAMU
WJI aKPUJIOTIIACTOM OTBEPCTHUS YCTAHOBOYHBIX BUHTOB.



Pucynok. 4. PerynmupoBka MIOJIOKEHUS KapeTKu BUHTAMU:
1 — mnpucnocobseHue A MPOBEPKU OTKIOHEHUS OT .MEPHEeHIUKYISIPHOCTH
HaIpaBJISIIOIUX KapeTKH. — WHAUKATOp. 3, 4 — YpOBHHU. 5, 6 — yCTaHOBOYHBIE
BUHTBI, 7 — YHHUBEpPCAJIbHBIH MOCTUK, 8 — MPUCIIOCOOJIEHUE Il TMPOBEPKHU

OTKJIOHEHUH OT NapaJlIeIbHOCTU OCEi BUHTOB, 9 — (apTyk, 10— kapertka, 11 — Ban,
12 — xonoBoii BUHT, 13 — KOpoOKa mojayu

.

Pucynok. 5. IlpoBepka HampaBisIOLIMX KOHCOJIM Ha cCOOpaHHOM (pe3epHOM

CTaHKE:
a — IMPOBEpPKA OTKJIOHEHUH HAINPaBISIIOIIMX OT NapauleIbHOCTU OCH, O — IpPOBEpKa

OTKJIOHCHUH OT NCPHNCHAUKYJIAPHOCTH IIOBEPXHOCTHU CTOJIA HAIIPABJIAIOIHUM KOHCOJIN



[TpakTuueckoe 3ansitue Ne39
Tema: «PeMOHT cTOI0B Ppe3epHBIX U CTPOTATIBHBIX CTAaHKOB. BoccTaHoBNIEHNE
MPKUMHBIX TUTAHOK U KIIMHBEBY.
[lenp: u3y4ynTh CIOCOOBI PEMOHTA CTOJIOB (pE3epHBIX M CTPOTAIBHBIX CTAaHKOB,
CIOCOOBI PEMOHTA MPUKUMHBIX TUIAHOK U KIIMHBEB, TPUOOPECTH HABBIKH pa3pabOTKU
TEXHOJIOTUYECKON TTOCIICIOBATEIHHOCTA BOCCTAHOBJICHHS KJIMHBEB.

1 MarepuanbHoe o0OecrieueHue

1.1 MHCTpYKIMS K MPAKTUYECKOMY 3aHATHIO.

1.2 Yeprex knuHa.

1.3 CripaBouHasi ¥ TEXHUYECKAs TUTEpaATypa.
1.3.1 Opranuzanus 1 NpoBeJICHHE MOHTaXa U PEMOHTA MPOMBILIIEHHOTO
obopynoBanus B 2 4.Y.1: yaeOHHK U1 CTYA. YIPESKIACHUHN cpel. mpod.
oOpazosanus /[A.I". Cxuprnanze, A.H. ®eodanos, B.I'. Murpodanos u
ap.] — 2-e u3a., crep.-M.: U3narensckuil ueHTp «Axagemus», 2017-272c.
1.3.2 Metoas! npoUIaKTUKU U PEMOHTA IPOMBIIIJIEHHOTO
000pyI0OBaHUS: : YUEOHUK JJIS CTY/l. YUPEKIECHUM cpell. mpod.
O6pazoBanus/[FO.H. Boponkun, H.B. I1o3nHsikoB.- 4-¢ u3m., crep.- M.:
N3parenbckuil neHTp «Akagemus», 2010-240c.

2 Tlopsiaok BBIOJHEHUS pabOThI
2.1 Y3yuuTh ciocOOBI pEMOHTA CTOJIOB (DPE3EPHBIX U CTPOTAIBHBIX CTAHKOB.
2.2 Y3yuuTh cIOCOOBI PEMOHTA MPUKUMHBIX TUTAHOK.
2.3 Y3yunTh ciocoOBbl peMOHTA KIIMHBEB.
2.4 Pa3zpaboTaTh TEXHOJOTHYECKYIO MOCIEA0BATEILHOCTh BOCCTAHOBIICHHUS

KJIMHBCB.

PeMOHT cTO10B (hpe3epHBIX U CTPOTaTbHBIX CTAHKOB

CToJIBl pa3IMyaroT ABYX TUIIOB: MOABUKHBIC, IPEAHA3HAYCHHBIE JJIsI KPETUICHUS U
nepeMeleHus: o0padaThIBa€MbIX JCTaleH MO JaHHBIM KOOpAUHATaM, U HEMOABUKHBIE
— KPYIIHBIX MTPOJI0JIbHO-(DPE3EPHBIX U APYTUX CTAHKOB.

VY NOJIBMKHBIX CTOJNOB (Ppe3epHBIX, CTPOTANBHBIX U IPYTUX CTAHKOB U3HAIITMBAIOTCS
Harnpasistonme 1, 2, a 4, HapynaeTcst IIIOCKOCTHOCTh paboueii MOBEPXHOCTH U



napajyieIbHOCTh €€ HarpasisitomuM 1 1o h u hl. bokoBeie moBepxHocTu T-00pa3HbIX
Ma30B OKa3bIBAIOTCS HETapalIeTLHBIMHU TTOBEPXHOCTSIM M HampaBisromux. Ha
MOBEPXHOCTH, KOTOPAst HEMOCPEACTBEHHO COMPUKACAETCs ¢ 00pabaThiBaeMoit
3aroTOBKOM, TMOSBIIIOTCS 3a00MHBI, HAJJIOMBI, HAIPE3bI U ApyTHE Ne(EKThI, KOTOPHIE
YCTPAHSIOT TIPU PEMOHTE.

Pucynok. 1. Cxema peMoHTa cToj1a pe3epHOro CTaHKa

[IpAMONMHENHOCTD ¥ B3aMMHAas [MAPAIUICIIbBHOCTh YKA3aHHBIX [IOBEPXHOCTEN JTOJIKHBI
OBITH BOCCTAaHOBJIEHBI C TOYHOCTHIO He HIbke 0,02 MM Ha 500 MM JUTHHEI, a
IIJIOCKOCTHOCTB MOBEPXHOCTU — € TOYHOCTHIO 0,04 mm Ha 1000 MM 1y1mHBI cTOJIA
(TOJBKO B CTOPOHY BOTHYTOCTH).

[1a3b1, B KOTOPHIX UMEIOTCSI HAJIJIOMBI, 11€JIECO00Pa3HO PEMOHTHUPOBATH BCTaBKaMU
(GhOpPMBI «JTACTOYKHH XBOCT» Ha KJiee (IMMOKa3aHO KUPHBIMU JUHUAMHU). [Ipu criibHO
MOBPEXKIEHHON MOBEPXHOCTH JIENAOT OOJBIIYIO0 HAKIIAJIKY, KOTOPYIO TAKXKE CTaBsAT
Ha KJIEH U JIOTIOJIHUTENLHO KPEMST YeThIPhMSI BUHTaMH (Ha PUCYHKE HE TOKa3aHo),
KOTOPBIE pacIoyarator 1o €€ Kpasim.

VY cTOMI0B HEOOMBIITUX PAa3MEPOB, HAITPUMEP CTAHKOB Mojieseit 675 u 679, Hagenky
BBITIOJTHSIOT 110 BCEH MTOBEPXHOCTH. J[JIsT 3TOT0 CTpOraroT uin Gpe3epyroT BCIO
ITOBEPXHOCTh, CHUMAas CJIOM MPUMEPHO 0 IITPUXOBOU JIUHUU. TaKkyro HaAENKy
KPETSIT TaK ke, Kak HakJIaaky. [Ipu HeOoNbIIMX MOBPEKICHUSIX HAJIPE3 UK ITyOOKHe
3a00UHBI (PPE3EPYIOT U YCTAHABIMBAIOT HAJICJIKY HA KIIEH.

Ecnu Ha mOBEepXHOCTSAX Ma30B UMEIOTCSI HEOOJIBIIINE MTOBPEKICHUS U €CITU IIPU 3TOM
MOBEPXHOCTH OKa3bIBAIOTCS HEMapasuieIbHBIMU TOBEPXHOCTSIM, TO Ma3bl (hpe3epyroT
JI0 0YEePETHOTO PEMOHTHOT'O pa3Mepa MHUPUHBI ¢ TOYHOCTHIO 0,02 MM, 00513aTE€THEHO
BBIJICP>KUBas MMApaIEIbHOCTh MEXKY MMa3aMH U UX NapajlIeIbHOCTh HAMPABIISIIOIAM
CTOJIa B IPOJIOJIbHOM HaIlpaBJICHUH.

Hanenku u BcTaBKH M3roTaBIMBAIOT U3 TOTO K€ MaTepHaa, U3 Kakoro cliejaaH CTo,
Y TIPUTOHSIIOT C TOYHOCTHIO, YCTAHOBJIEHHOU JIJISl XOJI0BOU MOCAKHU 3-r0 U 4-r0
KJIACCOB.



[ToBepxHuoctu 1,2,3,4 06pabaThIBalOT TOJIBKO IMOCIE OKOHYAHUS PEMOHTA
MOBEPXHOCTH cToJa. [loBepXHOCTH 10KHA OBITh NapasuiesnbHa T-00pa3HbIM Ma3am u
IPU HEOOXOJUMOCTH €€ CTPOrar0T OJJHOBPEMEHHO C PEMOHTOM I1a30B.

BoccTraHoB/ieHHEe NPUKUMHBIX IIAHOK

[Ipu 3KcIUTyaTanum CTaHKa MECTO COMPSIKEHUS CKOJIBKEHUS CTAHUHBI C TPUKUMHOMN
MJIAHKOM M3HAIIMBAECTCS U 00pa3yeTcs 3230, KOTOPHIN MPU PEMOHTE YCTPAHSIOT 32
CUET IUIaHKHU, TaK KaK OHa JICIICBJIC, YeM CTaHHHA.

YToObI MPUCTYNUTH K PEMOHTY, HYKHO CHavaJia y3HaTh BEJIMUMHY 3a30pa. Ee
3aMepAroT 1ynoM. [Ipu peMoHTe ¢ MOBEpXHOCTH IUIAHKK CHUMAIOT CJIOM MeTalla,
PaBHBIN BEJIMUMHE 3a30pa.

[InaHKu peMOHTUPYIOT IIabpeHueM, UITM(GOBAHUEM, CTPOTAaHUEM WJIM HAKJIECHKOM
HaJIeJIOK, IEPUONYECKH MPOBEPSS INIOTHOCTh NPUJIETaHUs TIJIAHKK Ha KPacKy;
OJTHOBPEMEHHO 3aMepsroT 3a30p urynoM tojiuaon 0,03—~0,04 mm. IIpu yctaHoBke
OTPEMOHTHPOBAHHOM IUIAHKK Ha MECTO HEOOXO0IMMO, YTOOBI OHA IUIOTHO MpHJIeTaja K
HaIpaBJIIONIEH U B TO e BpeMsl JI0MycKajla cBOOOIHOE ABUKEHHE CTOJIa. BUHTHI
JIOJKHBI OBITh 3aKpeIIeHbl HaZIeKHO. PerynupoBaTh COnpsiKeHHe MIaHKUA CO
CTAaHWHOM OClabJICHUEM 3aTsKKU BUHTOB He Jomyckaercs. [IprkuMHbIe iaHku
MOKHO OTPEMOHTUPOBATH YCTAHOBKOW HA UX TPYILYIOCSA MOBEPXHOCTh HAAEITKH U3
TEKCTOJINTA, MPUKPEIUIIEMON BUHTAMU UJIU KIIEEM.

VY Mm1aHOK ¢ PEryJIupyroUM YCTPOMCTBOM U3HOC B TEUEHUE HEKOTOPOTO BPEMEHU
KOMIICHCUPYIOT 3aBUHYMBAHUEM BUHTOB, MPWKUMAIOIIUX IIJIAHKY K HAITPABJISIIOILICH.
Korna ke 3a30p K npeBbiiiaeT MM, yCTaHABJIMBAIOT HOBYIO IIJIAHKY.

PeMOHT npmXUMHBIX IUIAHOK B (hopMe TapajuiesiorpaMmma, KOTOPbIMHU
KOMIICHCHUPYETCSl M3HOC HAIPABJISIFOIINX «JIACTOYKUH XBOCT», OOBIYHO MPOU3BOIUTCS
nuOBaHUEM WJIN IIAOPEHUEM TOM TOBEPXHOCTH IUIAHKH, YTO COIPSATACTCS C
HANpPaBJISAIOIIUMU Ipyrou netanu. M 3Tv miaHky 3aMeHsIIOT HOBBIMU, Korja 3a30p K
MIPEBBIIIACT MM.

ITocie HECKOMBKUX PEMOHTOB COMPSTAaEMbIX AETAJCH BETUUMHA [IEI 3HAYUTEIIHHO
BOo3pactaet. [loaTomy NpuxoauTCsl yBEIMUUBATH Pa3Mep MIIAHKHU MO IIUPUHE.
OpnHako Takue MIaHKU HEBO3MOYKHO XOPOIIIO MPUTHATh, TaK KaK U3-3a 00JIbII0M
IIUPUHBI HE 00ECTIEUNBACTCS HOPMAJILHOE CONPSIAKEHUE TPYIIUXCS TOBEPXHOCTEMN
IaHku U cynmnopta. [loaTomy asis GombIeit HaJeKHOCTH JOTIOJHUTEIIBHO
YCTaHaBJIUBAIOT BUHTHI. ECIM HENb3 BBECTU JOMOIHUTEIBHOE KPEIJICHUE, HA
MPOTHUBOTMOJIOKHYIO TOBEPXHOCTh CYNIIOPTA HAKJIEUBAIOT HAIEJIKY U3 TEKTOJIUTA UIIH
HapalllMBalOT MTOBEPXHOCTh aKPUJIOIIACTAMM, a TPUKUMHYIO TUIAHKY JIeJIa0T
HOPMAJIbHOM IITUPHUHBI.

BoccTanoBjenue KINHLEB



W3HOIIEHHBIE KIMHBS 11EIECO00pa3HO BOCCTAHABINBATH HAJIETKAMH U3 TEKCTOJINTA,
KOTOPBIN MOIOMPAIOT MO TOIIIMHE B 3aBUCUMOCTH OT BEJIMUYUHBI 3a30p0oB. 1X cTaBat
Ha KapOMHOJBHOM WJIM SMIOKCUAHOM Kiee. KiinHbs BechbMa y100HO BOCCTaHABINBATh
aKpUIIOIIaCTaMU, JUIsl 3TOTO C TPYILIEKUCS MOBEPXHOCTH KJIMHA COCTPAruBarOT CIOU
MeTalia He MeHee 1,5 MM, 3aTeM ero yCTaHaBJIMBaIOT HA MECTO TaK, YTOOBI MO JTMHE
ObLT 3anac Ha PerynupoBKy, U IIyTIOM 3aMepsIIOT 3a30p MEXKIY KIIMHOM U CYIIIIOPTOM.
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Pucynok. 2. IIpu>KUMHBIE TIJIAHKU:

a — HeperyJmpyeMsble, 0, B, T —C PEryJIMpYIOIIUMHU yCTPOUCTBAMU; — TUTAaHKH, 2, —
M3HAIIMBAIOIIUECS IOBEPXHOCTH; — KPEIEKHbIE BUHThIL, — YCTAHOBOYHbIE
(perynupytomire) BUHTBI, K — fomyckaemblii 3a30p

Jlasiee KJIMH NPMKUMAIOT K ClIEMaIbHOMY OpYCKY, MOJIJIOKHUB MO Kpasi KIIMHA
MJIACTUHKHU, COOTBETCTBYIOIINE BEIMYMHE TIOJYYEHHOTO 3amepa (3a30pa),
FEPMETU3UPYIOT IJIACTHUIIMHOM U 3aJIMBarOT mactMaccou Ilocne 3atBepuenus
ONWJIMBAIOT MPUITUBHI TUIACTUKA U MAOPST KJIMH 110 MECTY.

KiiMH MOKHO BOCCTaHaBIMBATh HApAIlIMBAHUEM YyT'yYHHOUH WM CTAIbHOU HaAENKH (B
3aBUCHUMOCTH OT MaTepualia, u3 KOTOPOro U3rOTOBJICH KJIWH), KOTOPYIO IPUBAPUBAIOT
K YTOJIIIEHHOW ero dyacTu. [ToToM HamenKy cTporaroT win (ppe3epyroT U MPUTOHSIOT
10 MECTY.



[TpakTueckoe 3anstue Ne4(

Tema: «PEMOHT IJITaCTUHYATBIX HACOCOB.

[enb: U3ydnTh NPUHIIMI PaOOThI, KOHCTPYKIIMIO MJIACTUHYATOIO0 HAacoca U
CHOCOOBI €r0 PEMOHTA.

29  MarepuanbHoe obecrieueHue

29.1 MHCTpyKIMsA K NPAKTUYECKOMY 3aHATHIO.

29.2 CnpaBoyHasi U TEXHHYECKAs JUTEpaTypa.

1.2.1 Opranuzanusi ¥ TOPOBEAECHUE MOHTa)Xa MU PEMOHTA MPOMBIILICHHOTO
obopynoBanus B 2 4.U.1: yueOHUK aJis CTyJ. yUpexaAeHUI cpea. mpod. oOpa3zoBaHuUs
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-e u3z., crep.-M.:
N3 parenbckuil neHTp «Akanemus», 2017-272c.

1.2.2 Mertoasl NpodUIAKTUKHA U PEMOHTA MPOMBIIIEHHOTO 000PYJOBAHUS: :
y4eOHUK A CTyO. yupexnaeHuil cpen. npod. Obpazosanus/[HO.H. Boponkun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: M3narensckuii ueHTp «Akagemusi», 2010-240c.

30  Tlopsiiok BBIMOJHEHUS pabOThI
30.1 WMByuuTh yCTpONCTBO U MPUHIUIT paOOTHI IUTACTUHYATOTO HACOCA.
30.2 UMByuuTh ciocoObI pEMOHTA MJIACTUHYATOrO HAcOCa.

PeMOHT mi1acTHHYATHIX (JIOMACTHBIX) HACOCOB

[InacTuHYaThIe HACOCHI BBIITYCKAIOT PA3IMYHBIX TUIIOB U Pa3MEpPOB, OTIIMYAIOTCS
OHM T10 IPOU3BOUTEILHOCTH U JIaByieHuto oT 10 12,5 MIla (ot 50 go 125 krc/cm2). Ha
puc. 1 mokaszaH Hacoc, MpeaHa3HAYCHHBIN IS 110J]Ja4d YUCTHIX MUHEPAIBHBIX Macell B
ruapocucTeMbl ooopynoBanus 1oy JlaBnenmem 125 xrc/cm2. Hacoc tuma BI'12-2
MTOCTOSTHHOM TPOU3BOJAUTEIIFHOCTH TIPEACTABIsACT CO00M 0O0BEMHYIO POTAIMOHHYIO
MAallMHY IUIACTUHYATOTO TUIA JIBOMHOTO JECUCTBUS.

Yerpoen Hacoc cieayromuM 00pa3oM. B uUyryHHOM KopIyce U KpBIIIKE
YCTAaHOBJICH CTaToOp, HWMCIOIMHMA BHYTPH KPUBOIMHEHHYIO MPOGUIUPOBAHHYIO
IIOBEPXHOCTh, IO KOTOPOH CKONB3AT JECATh CIBOCHHBIX JIOMATOK, CBOOOJIHO
MepeMeIaIINXCs B paJHalibHBIX MMa3ax poTopa. PoTop mocakeH Ha NIIUIBI Baja,
CBOOO/IHO BpAIIAIOIIETOCs Ha MIAPUKOTOAIIUITHUKAX.



Jlnst pacnipenesieHusl MOTOKOB Macia U yIUIOTHEHUS! TOPIIOB POTOpa U cTaropa
CIy>KaT IUIOCKUW NHUCK M JUCK C Iedkou. [IIoCKuMid AUCK MMEET JBa OCHOBHBIX
BCACHIBAIOIIIUX OKHA JIJIsl BCACBIBaHUS padoueil )KUAKOCTH B KaMEPhl MEK/Ty JTOaTKaMu
U JIBa BCIIOMOTaTebHBIX OKHA JIJIsi BCAchlBaHUSI paboyel >KUAKOCTH B Kamephl MO
nonatkamu. JJIs yBeIMYEHHMS TUJIONIAAM BCAChIBAIOIME OKHA COEIUHSIOTCS
OTBEPCTHUSAMH, CACITAaHHBIMU B CTATOPE, C TIIyXUMHU OCHOBHBIMHU U BCIIOMOTaTEIbHBIMU
BCACHIBAIOIIMMH OKHAMHM JUCKA C IIEHKOM, 3a CUeT Yyero o0ecrneunBaeTCsl BCACHIBAHUE
paboyeil )KUIKOCTH C IBYX CTOPOH POTOPA.
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Pucynok. 1. [lnactunuateiii Hacoc Tuna bI'12-2

JIYCK ¢ mENKON MIaBArOIIEr0 TUIIA UMEET KPOME BCACHIBAIOIIMX €I1I€ OCHOBHBIE
OKHA JUJIi HarHetaHus pabodeill >KUIKOCTH M3 KaMep MEXIy JomarkaMu H
BCIIOMOTATEbHbIE JJI1 HarHeTaHus padoyel >KUJIKOCTU M3-MoJ jomarok. [linockuii
JIMCK TIOMHMO BCAChIBAIOIINX OKOH UMEET €lIE IITyXHe OCHOBHbIE U BCLIOMOTATEIIbHbIE
HarHeTaTelbHbIE OKHA, TAK YTO HArHETAaHUE MPOU3BOJUTCA C JBYX CTOPOH pOTOpa.
BBuay TOro, 4To B MOJIOCTH BCACBIBAHMS MIPOCTPAHCTBO MO/ JONATKAMHU COEAUHSETCS
C JIMHHWEHW BCachIBaHUsS, 00ECIEUMBACTCS pa3Trpy3ka JIOMATOK OT THUIPABIMYECKOTO
yCUJIUS, IPUKUMAIOIIETO JIOMATKU K cTatopy. [IpuKuM JI0NaTOKK cTaTopy B MOJIOCTH
BCACBIBaHUS OCYIIECTBIISIETCS LICHTPOOEKHOM cuiiol. B Hauane paboThl IPHXXKUM JTUCKa
c mehkoi ocymiecTBisieTca npyxkuHamu 10, a B mporecce paboThl — U JaBICHUEM
Macia.

Jlnst mpenoTBpallieHus yTeueK B Hacoce MPUMEHEHa MaHkeTa BO ¢uiaHle U
KpYyIJIbIE KOJIBLIA.



Hapymienne HopmanbHONW paboOThl JIOMACTHBIX HACOCOB TIPOSBIAETCS B
CHUKEHUU UX MPOU3BOAUTEIHLHOCTH, MPOU3BOJILHBIX MAJCHUSIX U TTOAbeMaX JaBJICHUS
OoJaBaeMOM KUJKOCTU U TMOSBJICHUU MOBBIIMICHHOTO IIyMa U cryka. Hanbonbpemy
M3HOCY OOBIYHO MOJIBEPTAOTCS POTOP, JIONATKH, TUCKH, & TAKKE IAPUKOIOIITUITHUKH,
MaHXeTa Hu JIp.

CraropHble KOJIbIIa OCOOEHHO CHJIbHO M3HAIIMBAIOTCS B MECTax IMepexoja OT
OJIHOTO pajuyca K Ipyromy, rjie o0pa3yroTcsi CTyNEHU U 3aAUpbl. PEMOHT cTaTOpHBIX
KOJIEC CBOAUTCS K NUTM(OBAHUIO MX BHyTpeHHETo podmisa. Tak kak mociie yCTaHOBKH
OTPEMOHTUPOBAHHBIX ITHM CIIOCOOOM KOJICI[ MajaeT MPOU3BOIUTEIHHOCTHHACOCOB,
CTpPEMSATCS 3aMEHATh H3HOIIEHHBIE CTATOPHBIE KoJiblla HOBBIMH. HOBBIE KoOJbIA
u3roToBisAOT u3 ctamu LIX15 wmm cramm XBI'. TepmooOpaboTkol UM TpHUAAIOT
TtBeprocTh 10 HRC60-64.

W3HOEeHHBIN poTop LieIecoo0pa3Ho HE 3aMEHSTh, & PEMOHTUPOBATh, TaK KaK
U3TOTOBJIEHHE HOBOT'O POTOPA COMPSKEHO CO 3HAUYUTEIBHBIMU TPYIHOCTSIMU. PeMOHT
3aKJII0YAETCS B BOCCTAHOBJICHWU MApPAUICNbHOCTH CTEHOK I1a30B, NUIM()OBAHUH
V3HOIICHHBIX IIEEK U TOPIIOB.

[Ta3er ¢ u3nocom He Oomee 0,05 MM PEMOHTHPYIOT BPYUYHYIO TPH IMTOMOIIA
a0pa3MBHOTO TIOPOIIKA C TOCIAEAYIONMIeH JOBOAKOW NUIM(OBATHHOM MMACTOM.
[IpenenvHas gomyctumasi HemapaieabHOCTh cTeHOK ma3oB 0,02 mM. Ilpu Gosnbiiem
U3HOCE CTEHOK I1a30B MX MNapajUIeIbHOCTh BOCCTAaHABIMBAIOT OOpaOOTKON TOHKHM
a0pa3uWBHBIM KPY>KKOM Ha CTaHKE C JIOBOJIKOU BpyuHyto. CieyeT uMeTh B BUIY, UTO
IIPU 3HAYUTEIILHOM BO3pPACTaHUM IIMPUHBI M1a30B MPUXOJUTCS YBEIUYUBATH MIUPUHY
JIOTIATOK M B PE3yJIbTaTe MOBBIIIAETCS JaBJICHHUE JIONATOK HAa CTATOpP, YCKOpsA €ro
U3HOC.

M3HomEeHHbIE IIEWKH pOTOpa BOCCTAHABIMBAIOT XpoMupoBaHuewm. Illenku
MOKHO PEMOHTUPOBaTh U NUIM(OBAHHEM, KOMIICHCUPYSI YMEHBIIIEHHE MX Pa3MEpoB
YCTaHOBKOM TUCKOB (M3roToBisitorcs u3 oponssl ODIO-1, AXK9-4 u np.), TmarensHo
MOJITOHSIEMBIX K MPONLITU(OBAHHBIM IICHKaM.

OnHOBpEeMEHHO C ieiikamMu (YT TOpibl potopa. [Ipu 3ToM BBIAEPKUBAIOT
JOTYCK Ha COOCHOCTH Ieek He Ooubire 0,02 M. Jlomyctumoe 6uenneropiioB 0,015—
0,02 mm Ha paauyce B 40 MM.

3HAYUTEIHLHO M3HOIICHHBIC JIOMATKU 3aMEHSIOT HOBBIMU, U3TOTOBJIECHHBIMU B
COOTBETCTBHUU C TEXHUUYECKUMH YCIOBUSIMHU.

Takum 00pa3oM, pPEMOHT JIONMACTHBIX HACOCOB SBJISETCS JIOCTATOYHO
TPYJOEMKUM M TO3TOMY BO MHOTHUX CIydasx ObIBaeT 0oJyiee BBITOJHO 3aMEHHTH
M3HOIIIEHHBIE HACOCHhl HOBBIMU. PEMOHT 1enecooOpa3HO MPOU3BOJAUTH TOJIBKO MpPHU
HEOOXOJAMMOCTA YCTPAaHCHHWS HE3HAUUTEIbHBIX Ne()EeKTOB, Hampumep, Koraa
ociiabnsieTcsi  CaJbHUKOBOE  YIUIOTHEHHME  WJIM  KOrJa  HYXXHO  CMEHHTh
IAPUKOIOIIUITHUKHY.

OTpeMOHTHUPOBAHHBIA HACOC, UCIBITHIBAIOT HA CTEHJE WM HEMOCPEICTBEHHO
Ha CTaHKe, 0OKaThIBasi €ro Ha XOJOCTOM X011y B TeueHue -20 muH. [Ipu orcyrcTBUUM
HEUCTPABHOCTU HUCIBITHIBAIOT HACOC MOJI HArpy3KOM, MOCTENEHHO MOBBIIIAS



JIaBJICHHE 10 HOMUHAJIBHOTO U 3aTeM mpeBbiiias Ha 30%. IIpu sToM MakcMMalibHOM
JIaBJICHUH TTPOBEPSEMbIN HACOC JOJIKEH padoTaTh He Oosiee 3—35 muH. [Ipu ucneitanuu
Hacoca 3aMepAIOT MPOU3BOAUTEIBHOCTh MPU PA3TUYHBIX JABICHUAX HTEM CaMbIM
onpenensitoT K’ 1., ucrnons3ys A1 3TOro cCrenuaibHOE MPUCIOCOOIeHuE.

[TpakTuueckoe 3ansaTue N4 1

Tema: «PeMOHT IIECTEPEHHBIX U JIONACTHBIX HACOCOBY.

Henb: U3y4uTh OPUHIUIT PAOOTHI, KOHCTPYKIIMIO MIECTEPEHHBIX U JIOMACTHBIX
HACOCOB U CIIOCOOBI KX PEMOHTA.

31  MarepuanbHoe o0ecreueHue

31.1 HMHcTpyKums K NIpakTUYECKOMY 3aHATHIO.

31.2 CnpaBouHas U TEXHUYECKas JIUTEpATypa.

1.2.1 Opranuzanusi ¥ NOPOBEAECHUE MOHTa)Xa WU PEMOHTA MPOMBIILICHHOTO
o0opynoBaHus B 2 4.Y.1: yueOHUK A5 CTyO. yupexaeHuil cpea. npod. oOpa3zoBaHus
/[A.I". Cxuptnanze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-e u3z., crep.-M.:
N3parenbcknil neHTp «Akagemus», 2017-272c.

1.2.2 Meroabl npoQHUIAKTUKA U PEMOHTA MPOMBIIIJIEHHOTO 000pYyAOBaHUS: :
y4eOHUK A CTYy[. yupexnaeHuil cpen. npod. Obpazosanus/[HO.H. Boponkun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: M3narensckuii neHTp «Axkagemusi», 2010-240c.

32 TlopsiioK BBIMIOJHEHUS pabOThI

32.1 HM3yuuTh yCTPOWCTBO U MPUHLIMII PAOOTHI IIECTEPEHHOTO HACOCA.
32.2 HM3yunTh yCTPOWCTBO U MPUHLIMII PAOOTHI JIONACTHOTO HACOCA.
32.3 HN3yuuTh ciOoCOOBI pEMOHTA IIECTEPEHHOTO HACOCA.

32.4 W3yuuth criocoObl peMOHTA JIOMACTHOT'O HACOCA.

PeMOHT IecTepeHYaATHIX HACOCOB

B miecrepenuaToM Hacoce M3HAIIMBAIOTCA MO TOPLUAM M HAPY>KHOMY AUAMETPY
3yOuarble KoJjeca, a TaKXe COMNpSAralmlluecs ¢ HUMH BHYTPEHHHE MOBEPXHOCTH
KOpIlyca M Jpyrue JIeTaly Hacoca. 3y0darble Kojeca UCIBITBIBAIOT OAHOCTOPOHHEE
JTaBJICHUE KUAKOCTH, HAIIPABJIIEHHOE U3 MIOJIOCTU HArHETAHUSI B CTOPOHY BCAChIBaHMUSL.
[ToaTomy compsraromuecss ¢ HUMU BHYTPEHHHE IOBEPXHOCTH KOpIyca IOJIY4aroT



OJTHOCTOPOHHHUI HM3HOC, TE€M OOJIBIIIMK, YeM BBIIIC AaBieHHE >XUAKOCTH. Korma xe
paboTa BeieTCs Ha 3arpsi3HEHHOM Maciie, yCUIIMBAETCs U3HOC 3yObeB 3yOuaThIX KoJiec,
a TaKXKe MOJIIMWIIHUKOB M TOBEPXHOCTU TMPUBOJHOTO Baja, COMNpSTarolencs c
CAJILHUKOBOI HAOMBKOMU

R {

Pucynok. 1. CxeMa K pEeMOHTY MIECTEPEHYATHIX HACOCOB ILJIACTMACCOBBIMU
KOMITO3UIIUSIMU

W3HomieHHBIE  IIecTepeHYaThble  HAacochl  paboTaroT  HepoBHO.  Ux
MPOU3BOJIUTEIILHOCTh  3HAUUTENIBHO CHUXAETCS W JaBJiGHHE TajaeT u3-3a
MOBBIIIEHHOTO TMPOTEKAHWS Macjia MeXAy 3yObsSMH KOJeC U BHYTPECHHUMHU
MOBEPXHOCTSIMU KOpITyca.

BHyTpeHHNE OBEPXHOCTH KOpIyca IPU PEMOHTE pacTaulBarOT, CHUMAs CIIOU
MeTajia JkenaTeiabHo He Oombine 0,2 mMm, 3ateM mx mmudyroT. Crapele 3yOuarbie
KOJieCa 3aMEHSIIOT HOBBIMM — KOPPUTHPOBAHHBIMHU C MPUIYCKOM IO TOpUAM JIst
nocieaywnero numdoBaHus TOpUOB (Mpu cOOpPKE) U C JAMAMETPOM BBHICTYIIOB,
YBEIIMYEHHBIM Ha ITyOUHY PaCTOYKHU KOpITyca.

MOoKHO BOCCTaHABIMBATh KOPITYC HIECTEPEHYATOTO HAcoca IIaCTMACCOBBIMU
KOMITO3ULIMSIMU. J[J11 3TOTO pacTauMBalOT OTBEPCTHE Tak, 4TOObI 00pa3oBajics 3a30p
2—3 MM, ¥ U3TOTOBJISIFOT CIIEIMANIbHBIE BCTABKHU, TUAMETP KOTOPBIX pABEH HAPYKHOMY
JMaMETPy YCTaHABIMBAEMbIX 3y04aThIX Kojec. BcTaBku ycTaHaBIMBAIOT B OTBEPCTHS
JUISl IOJIIIMITHUKOB BaJIOB HACOCA M BMECTE C KPBILLIKAMU U CKPEIUISIOT ¢ Kopiycom. 13
IJIACTUJIMHA J€1al0T BOPOHKH, 3aKPHIBAIOT IJIACTUIMHOM OTBEPCTHS BCACHIBAHUS U
HAarHeTaHUsl W 3alOJHSAIOT MPOCTPAHCTBO MEXIY BCTaBKaMH W KOPIIyCOM Hacoca
IJIACTMAacCOBOM KOMIIO3UIMEHN, 00pa3ysl BTYJIKH.

[locne oTBepaeBaHusi IUIACTHMKA OTBUHYMBAIOT LIEHTPUPYIOIIME BHUHTHI,
OUHUILAIOT OT TUIACTUJIMHA, CHUMAIOT KPBIIIKKU U ¥ yIAJISIOT MPUJIUBHI MJIACTUKA. DTUM
criocoOOM BOCCTaHABIIMBAIOT HACOCHI, paboTaromue ¢ AaBieHueMm ao 2,5 Mlla (25
Krc/cMm2).

Ecnu st mectepeH4aToro Hacoca M3rOTOBIISIIOT HOBBIE 3yOuaThle KoJieca TO
3arOTOBKM KOJIEC TIEpe]l Hape3aHueM 3yObeB 00sA3aTeNbHO MPONLIU(O-BRIBAIOT 10
HapY>KHOMY JUaMETpy, UMes B BHUIY, UYTO 3a30p MEXKIy TOJIOBKAaMU 3yObeB U
BHYTPEHHEH MOBEPXHOCThIO KOpHyca He AoJKeH npeBbimaTth 0,02 mm. M3rotoBisior
3yOJarbie Kojieca U3 IEMEHTUPYEMOW CTajau M 3akaiuBaroT A0 TBepaoctu HRC52—



58. TouHOCTH H3TOTOBJICHHUSA JOJDKHA OBITH TaKOM, 4YTOOBI OHEHHE KOjJeC He
npesbimano 0,04 MM, a OTKIIOHEHHE OT MapAJUIETIBHOCTU MEXKIY 3yObsIMU U OCBIO
otBepctus — 0,03 MM.

[Ipu pemMoHTe 3yOUaThIX KOJEC C HEOONBIIUM U3HOCOM MO MPOGUIIO 3yOheB U
UX HapyXHOMY JTUaMeTpy (MEXIy 3yObsIMU CUEIUISIOIIMXCS KOJEC MPOXOAUT Iy
tommuHoi 1o 0,1 MM) orpaHuuMBarOTCS NUTM(OBAHMEM TOPIIOB KOJIEC; TaK Ke
U QYIOT A0 YyCTpaHEHUS CIIE0B U3HOCA COTIPSTAIONTUECS C HUMH TOPIIBI BKJIQIBITICH.
Koneca co 3HaunTeNnbHBIM M3HOCOM OOBIYHO 3aMEHSIIOT HOBBIMU. BmecTe ¢ HUMH
CMEHSIIOT TaK)Ke MPUBOIHON BAJIMK, TOAMIUITHUKY U YIJIOTHEHUE.

OTpeMOHTHPOBAHHBIE HACOCHI XOPOIIO Pa0OTAIOT, €CIM B HUX COOJIOJEHBI
YCTAHOBJICHHBIC 3a30pbl MEXKAY KOJECaMH, KOPIycoM M Mpokiaakamu. CymMMapHbIe
3a30pbl MEXKAY TOPIIAMH KOJIEC M BKJIAJbIIIAMH, a TAKXKE MEXIYy TOJOBKaMH 3yObeB
KOJIEC U COMNPSDKEHHOM C HUMU BHYTPEHHEHN MOBEPX, HOCThIO KOPIyca JOMYCKAIOTCs
0,03—0,05 mm.

[TpoBepKy 3a30p0OB OCYIIECTBIISIIOT JIMHEUKOW U LIYyTIOM, OIIPEACIISIIOT Pa3HOCTh
BBICOTBI M@Ky TOPIIOM 3y04YaToro Kojieca M KOPITyCOM Hacoca, IIyNoM MpPOBEPSIOT
3a30p MEXIy pabouuMu TPOGUISIMH 3YObEB W 3a30p MEXKAY COMNPSHKCHHBIMHU
MOBEPXHOCTSIMHU 3y04aThIX KOJIEC U KOpIyca Hacoca.

[Ipu cOopke HACOCOB MPUMEHSIOT ISl YIUIOTHEHUS OyMaXKHbIE€ MPOKIAAKU,
KOTOpbIE PEKOMEHAYETCSl MPONUTATh HUTPOJAKOM. Eciu miectrepeHdYarslii Hacoc
coOuparoT 0e3 TaKUX VYIUIOTHSIOMIUX MPOKIAI0K, HYXHO THIATEIbHO IPUTHATH
(mabpenuem, nuMpoBaHUEM WU APYTUMHU CHOCOOAMM) COMPSITaeMbie TOBEPXHOCTH
neranei, obecrieurBasi HAICKHYI0 T€PMETUYHOCTh COCAMHEHUN MEXAY KOPIyCOM U
KPBIIITKAMHU.

PeMOHT JIOIAaCTHBIX HACOCOB

[InacTrHYAThIE HACOCHI BBIMTYCKAIOT PAa3IMYHBIX TUIIOB U Pa3MEPOB, OTIIMYAIOTCS
OHM T10 IPOU3BOIUTEIBLHOCTH U J1aByieHuto ot 10 12,5 MIla (ot 50 go 125 krc/cm2). Ha
puc. 58 moka3aH HacocC, MpeAHA3HAYCHHBIN I TOJa4l YUCThIX MUHEPATbHBIX Macell
B rujapocucteMsbl obopynoBanus nox Jasinenuem 125 krc/cm2. Hacoc tuma BI'12-2
MIOCTOSTHHON TPOU3BOJUTEIIBHOCTH TPEACTABISAECT CO00M O0OBEMHYIO POTAIIMOHHYIO
MAIlIMHY MJIACTUHYATOrO TUIA ABOMHOIO JCHCTBUSI.

Yerpoen Hacoc cheayromuM o0pa3oM. B uyryHHOM Kopryce W KpBIIIKe
YCTAHOBJIGH CTAaTOp, HUMCKOIIUH BHYTPH KPHBOJHMHEHHYIO NPO(HIMpOBaHHYIO
MMOBEPXHOCTh, IO KOTOPOM CKOJIB3AT JECATh CIBOCHHBIX JIOMATOK, CBOOOJIHO
MepeMENIAIONIMXCs B paJualIbHbIX Ma3ax potopa. PoTop mocaxkeH Ha HUIUIBI Baja,
CBOOOJTHO BpAIIAFOIIETOCS Ha IIAPUKOTIOAIIHITHUKAX.

Jlist pactipeiesieHusl MOTOKOB Macjia U yIUIOTHEHHUS! TOPIIOB POTOpa U CTaropa
CIy’KaT IUIOCKMM NHCK M JUCK C IIeHKou. ILIoCKuMi NUCK MMEET JBa OCHOBHBIX
BCACHIBAIOIIIUX OKHA JIJIsl BCAChIBaHUs paboueil :KUIKOCTH B KaMEPbl MKy JTIOTTaTKaMHU
U JIBa BCIIOMOTATEIbHBIX OKHA JUIsl BCachlBaHUS paboyel >KUIKOCTH B KamMephbl MO
gonatkamu. [[ns yBelIMUYEeHHs TUIONIAM BCACHIBAIOIIUME OKHA



COCIUHSIOTCS OTBEPCTHSIMH, CICIIAHHBIMH B CTaTOpPE, C TIYXUMH OCHOBHBIMH W
BCIIOMOTaTEeJIbHBIMA BCACHIBAIOIIMMU OKHAMHU JHWCKa C IICWKOW, 3a CYET Yero
o0ecreynBaeTcsl BCachlBaHUE PabOUEH KHUIKOCTH C IBYX CTOPOH POTOpA.
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Pucynok. 2. [1nactunuateiii Hacoc Tuna bI'12-2

JIMCK ¢ MIEeMKOM MIaBaroIIEro TUIIAa UMEET KPOME BCACBIBAIOIMX €I1€ OCHOBHBIE
OKHa JUIsl HarHeTaHus paboueld KUIKOCTH U3 KaMep MEeXIy JonmaTKaMu |
BCIIOMOTATENbHbIE JJII HarHeTaHus padodel >KUIKOCTU M3-ToJ jomaTtok. [lmockwii
JIACK IOMHUMO BCAChIBAIOIIUX OKOH UMEET €IIIE IVIyXHE OCHOBHBIE WM BCIIOMOTI'aTEJIbHBIE
HarHeTaTejabHbIe OKHA, TaK YTO HAarHeTaHue IMPOU3BOJIUTCS C ABYX CTOPOH pOTOpA.
BBuay TOro, 4To B MOJOCTH BCACBIBAHMS MPOCTPAHCTBO MO JONATKAMU COEIUHSIETCA
C JIMHHWEW BcachIBaHUs, 00ECIEUMBAETCS pa3rpy3ka JIOMATOK OT THUIPABIMYECKOTO
YCUJIUSL, TPUKUMAOLIETO JIONATKHU K cTatopy. [IpmxuMm tonaTokk cTaTopy B MOJOCTH
BCAChIBaHUS OCYIIECTBIISIETCS LEHTPOOEKHOM cuiioi. B Hayane paboThl MpUKUM JUCKa
C LIEWKOU ocyuiecTBisieTcs npyxkuHamu 10, a B nponecce paboThl — U JaBJICHUEM
Maca.

Jlst ipenoTBpalieHus yTeuyek B HAacoce NMPUMEHEHa MaHXkeTa BO (uiaHIe U
KpPYTJbIE KOJIbIIA.

Hapymienue HopManbHOW pabOThl JIOMACTHBIX HACOCOB MPOSBISETCS B
CHWKEHUU UX MPOU3BOJAUTEILHOCTH, POU3BOJIBHBIX MAJICHUSAX U TTOABEMAX JABJICHUS
M0/1aBa€MOM KUJKOCTH U TMOSBJICHWU MOBBIIIEHHOTO IymMa U cTyka. Hambombiemy
M3HOCY OOBIYHO IMOJIBEPTAOTCS POTOP, JIOMATKH, IUCKH, a TAKXKE IAPUKOMOAIIUITHUKH,
MaH>XeTa U JIp.



CraropHble KOJIbIIa OCOOCHHO CHJIBHO M3HAIIMBAIOTCS B MECTax IMepexoja OT
OJIHOTO pajnyca K APyromy, rjie oOpa3yroTcsi CTYNEHHU U 3aupbl. PEMOHT CTaTOPHBIX
KOJIEC CBOAMUTCS K NITU(POBAHUIO UX BHYTpEeHHEro nmpoduiis. Tak Kak Mocie yCTaHOBKU
OTPEMOHTHPOBAHHBIX 3TUM CIOCOOOM KOJIEI] MaJaeT MPOU3BOJAUTEIIBHOCTHHACOCOB,
CTPEMSTCA 3aMEHSTh W3HOIIEHHBIE CTATOPHBIE KOJIbIIa HOBBIMH. HoOBBIE KOJIbLIA
u3rotoBisloT u3 ctanu LIX15 wnu cranmu XBI. TepmooOpaboTkoi MM HpUAAIOT
tBepAocTh 10 HRC60-64.

W3HOMmEHHBIN pOTOp 1IeTecoo0pa3Ho HE 3aMEHSITh, & PEMOHTHPOBATh, TaK KaK
M3TOTOBJIEHWE HOBOTO POTOPA COMPSIKEHO CO 3HAYUTEIIbHBIMUA TPYAHOCTAMU. PEMOHT
3aKJII0YAaeTCsl B BOCCTAHOBJIEHWU MAPAUIETbHOCTH CTEHOK IMa30B, IUIM(OBAHUU
M3HOUIEHHBIX IIEEK U TOPIOB.

[Ta3sl ¢ usHocom He Oosee 0,05 MM PEMOHTHPYIOT BPYUHYIO IPHU MOMOIIU
aOpa3WBHOrO TOPOIIKAa C TOCJIEAYIOMIeH JOBOJAKOM NUIM(OBAILHON IMACTOM.
[IpenenvHas momycTumasi HemapauieabHOCTh cTeHOK nazoB 0,02 mwm. Ilpu Gomibiiem
M3HOCE CTEHOK IMa30B MX MNapajIeIbHOCTh BOCCTAHABIMBAIOT 0OPaOOTKON TOHKHUM
abpa3uBHBIM KPYKKOM Ha CTaHKE C JOBOJIKOW BpyuHyt0. ClenyeT UMeTh B BUAY, UTO
[IPU 3HAYUTEIIbBHOM BO3PACTaHUM IIMPHUHBI MMa30B MPUXOJUTCS YBEIUYUBATH HIUPUHY
JIOMATOK U B PE3yJbTATE MOBBIIIACTCS JABJICHHE JIOMATOK HA CTATOp, YCKOPSS €ro
W3HOC.

WN3HomeHHple MENKU pPOTOpa BOCCTAHABIMBAKOT XpomupoBaHueM. lllevikn
MO>XHO PEMOHTHPOBaTh U NUIM(OBAHKEM, KOMIICHCUPYSI YMEHBIIIEHUE MX Pa3MEpOB
YCTaHOBKOM JUCKOB (M3roToBisitoTest u3 0poH3sl ODIO-1, AXK9-4 u ap.), TimiarenbHo
MOATOHSEMBIX K MPONUTM(OBAHHBIM IICHKaM.

OHOBpPEMEHHO C HIelKkaMu NUTH(YIOT TOPLBI poTopa. [Ipu 3TOM BBIAEPKUBAIOT
JIOMYCK Ha COOCHOCTH I1ieek He Ooubiie 0,02 mm. Jlomyctumoe 6uenueropiion 0,015—
0,02 MM Ha paguyce B 40 MMm.

3HAYUTEIBHO W3HOILICHHBIE JIOMATKU 3aMEHSIOT HOBBIMHU, M3TOTOBJICHHBIMH B
COOTBETCTBHM C TEXHUUYECKUMH YCIOBUSIMU.

Takum o00pa3oMm, pEMOHT JIOMACTHBIX HACOCOB SIBISIETCS  JOCTAaTOYHO
TPYJAOEMKHUM W TO3TOMY BO MHOTHUX Clly4yasix ObIBaeT 0oJie€ BBITOJHO 3aMEHUTH
M3HOIIIEHHBIE HACOCHhl HOBBIMU. PEMOHT 1ierecoo0pa3HO MPOU3BOAUTH TOJBKO MpHU
HEOOXOJIUMOCTH YCTPAHEHUSI HE3HAUUTENIbHBIX JEe(PEKTOB, HAMpUMep, Koria
ocliabisieTcsi  CaJbHUKOBOE  YIUIOTHEHHWE  WIM  KOrjJa  HYXHO  CMEHHTh
IAPUKOTIOIITUITHUKHY.

OTpeMOHTHPOBAHHBIN HACOC, UCIBITHIBAIOT HA CTEHJIE€ WJIM HEMOCPEICTBEHHO
Ha CTaHKe, 0OKaThIBas €ro Ha XOJIOCTOM Xoay B Teuenue -20 muH. [Ipu orcyrcTBUmM
HEUCIPABHOCTH UCTIBITHIBAKOT HACOC NOJ1 HATPY3KOM, MOCTENEHHO IMOBbIIIAS JaBICHUE
10 HOMMHAJIBHOTO U 3ateM npeBbimas Ha 30%. [Ipu 3TOM MakcMMallbHOM JaBIEHUU
MIpOBEPSAEMBI HAcOC JTOHKeH padboTraTh He Oonee 3—35 muH. [Ipu ucnpITaHUM Hacoca
3aMEpPSIOT MPOU3BOAUTEIBHOCTh IMPU PA3JIMYHBIX JABJICHUSAX HU TEM CaMbIM
onpenensroT K m’ 1., HCIoas3ys I 3TOTO CIeHaIbHOE TPUCIIOCOOICHHE.






[TpakTueckoe 3ansitue No42

Tema: «PeMOHT AeTasiell CHIIOBBIX HWJIMHIPOB U THAPOMOTOPOBY.

Ilenb: W3yuynTh  Ha3HAUYCHWE, KOHCTPYKUMIO  CWIOBBIX  LHWJIMHAPOB,
THIPOMOTOPOB U CITOCOOBI PEMOHTA UX JETAJCH.

33  MarepuanbHoe oOecrieueHne

33.1 HHcTpyKuHs K IPaKTHYECKOMY 3aHSATHIO.

33.2 CrnpaBouHas U TEXHUYECKAs JIUTEPATYpA.

1.2.1 Opranu3anuss ¥ NIPOBEAECHUE MOHTaXa M PEMOHTA IPOMBIILICHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A5 CTyO. yupexaeHuil cpea. npod. oOpa3zoBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-¢ u3a., crep.-M.:
N3narenbckuil neHTp «Akagemus», 2017-272c.

1.2.2 Meroabl npo@UIAKTUKKA U PEMOHTA MPOMBIIIJIEHHOTO O000pYIOBaHUS: :
y4eOHUK JJi CTYy. yupexnaenuit cpen. mpod. Ob6paszosanus/[HO.H. Boponkun, H.B.
ITo3aHAKOB.- 4-¢ u3a., crep.- M.: M3narensckuii neHTp «Axagemusi», 2010-240c.

34  IlopsaoK BBITOJHEHHS paOOThI

341 W3yuuTh Ha3HAYCHHUE, KOHCTPYKLIMIO CWIOBBIX UWIWHAPOB H
TUIPOMOTOPOB.

34.2 U3yuuTh criocoObl peMOHTA IIUIUHIPA.

34.3 HU3yuuTh ciocoObl pEMOHTA LITOKA.

34.4 W3yuuTh cIOCOOBI PEMOHTA TUAPOMOTOPA.

34.5 BBINOIHUTH 3CKU3 PACKATHHUKA JIsl PEMOHTA LIMJIMHAPA.

Ipunyun pabomsi 2u0pomomopa, HeucnpagHoOCmu

[Tpuaiun paGoThl THAPABIMYECKOTO MOTOPA 3aKIIOYAETCS B MPEOOpa3oBaHUU
SHEPrUM )KUJIKOCTH NOJI AABJICHUEM B MEXaHUYECKYI0. B 3TOM mporecce coBepiiaercs
NEPUOJINYECKOE 3allOJIHEHUE pabdodeil Kamepbl KUAKOCTbIO C MOCIEAYIOIINM €€
BbITECHEHUU. Bo Bpems cinuBa JaBieHUE MAgaeT W 3TOT Nepenajg MO3BOJIAET
TpaHC(HOPMHUPOBATH FIHEPTUIO

KoHCTPYKTHBHO, THAPOMOTOPHI MOAPA3IEISIOTCS HA CAeAY0IIe THIIbI:

1. IllecTepennble — paboTarolMe MO NPUHIMIY MOAA4YUd JIABJICHUS
KUJKOCTH Ha IIECTEPHU C HEYpaBHOBEUIEHHBIMU 3yObsiMu. OHU MPENICTABIISAIOT COOOM
arperatbl C IPOCTOW KOHCTPYKLMEW, CIIOCOOHBIE NOCTUraTh YacTOTY BpAIlICHUS, B



cpeaneM, 5000 o6oporoB B munyty npu gasienun 200 bar Hepocrarkom siBisiercs
MaJblil nokasarens KIIJI, kotopsriii He Bbie 0,9.

2. I[InacTuHyaTbie — pabouue Kamepbl 00pa3ylTCs BBITECHUTENSIMU C
NOMOILPIO TUIACTUH Ha poTope. i TrepMeTHYHOCTH TNPUMEHSIOTCS MPYKUHBI,
KOTOpbIE MPUKUMAIOT TUIACTUHBI K €ro0 CTEHKaM, MO3TOMY OChb POTOpa CMEIIeHa IO
OTHOUIIEHUIO K OCH CTAaTOpa U MpH Mojilaye 00beM BCAChIBAaHUSI YBEITUUMBACTCS, 00bEM
KamMepbl HarHeTaHus — YyMEHbIIaeTca. Takue THUIAPOMOTOPHl HEBO3MOYXKHO
MCIIOJIb30BaTh MPU HU3KUX TemnepaTrypax. Emé ofHuM MUHYCOM SIBJIIETCS CIIOKHOCTh
PEMOHTA.

3. PaguanbHO-nOpIIHEBbIe — TPUMEHSIIOTCS TPH JaBlieHUU pabdodeit
xuakoct ot 10 mITa. B kauecTBe kKaMep UCMONIB3YIOTCS LMJIMHAPHI, PACTIOJIOKEHHbBIE
paauanbHO, TO €CTh BHITECHEHUE OCYIIECTBISETCS NOPIIHAMU. Bail MOTOpa mpuXxoauT
B JIBIJKEHUE 3a CUET nojauu JasiieHus. CoelMHEHNE KaMep C JIMHUSAMM JIaBJICHUS U
CJIMBA MPOU3BOJUTCS IPU MOMOIIM CIIELHMAIBHOIO MEXaHU3Ma pacipeieICHuUs.

4. AKCHAJIbHO-TIOPIIHEBbIE B OTJIMYMU OT MPEABIIYIIErO TUIA padoTaroT
Opy TMOMOIIM KaMmep, AaKCHaJIbHO PAacHOJIOKEHHbIE OTHOCUTEIBHO OCH pOTOpa,
BBITECHEHHE K€ NMPOUCXOAMUT IPU MOMOIIM HOPIIHEH. BmecTe ¢ BaJIoM BpalaroTcs
osoku HHAPOB. [Ipy 0OBIYHOM BpallleHUH MOPIIHEN JKUJIKOCTh BCAChIBAETCA, IIPH
00paTHOM — HarHEeTaeTcs.

OcHo8Hble HeucnpasHOCmu, NPUYUHBL U CNOCOObL UX YCMPAHEHUS

['uppomoTopsl, Yalie BCEro, BBIXOJAT U3 CTPOs M3-3a MOBBIIIEHHOTO M3HOCA
neTaneid, oOpa3oBaHUs 3aqUPOB, MEXAHWYECKUX MOBPEXKJECHUN, YTO MPUBOAMUT K
noTepe MOIIHOCTH W 3A(pdekTuBHOCTU padoThl. Hinke mnpeacraBieHbl OCHOBHBIE
HEUCITPaBHOCTH T'UIPaBIMYECKUX MOTOPOB U CIIOCOOOB UX YCTPAHEHHUS.

1. 3ameodnenue ckopocmo 8paujeHus NPUBOOq.

IIpu4uHbL:

. N3HOC pacnpeneauTeabHoro y3ia u NOPIIHEBOM TPy IIIbI;
. CrupaHue yIIOTHEHUI;

. 3aaupbl HA TOBEPXHOCTH;

. [ToBbIlIIEHHOE TaBJIEHUE HA CIIUBE.

Ycrpansercs 3aMeHOM YIUIOTHEHUN, PEMOHTOM J€Talel MOPIIHS, JIMKBUIALUEN
yTeueKk u3 Kopmyca Moropa. Eciaum mpoOiema ¢ JaBieHUEM, CleayeT MPOBECTH
TEeX00CIIyKUBaHUE CIIMBHOTO TPyOONPOBO/Ia, MPOBEPUTH €r0 MPOXOAUMOCTh, HAUTH U
YCTPaHUTB MOBBILIEHHOE COMTPOTUBJIEHNUE.

2. HepasHnomepHoe 8paujenue 6aia Momopa npu mMaivlx 000pomax.

IHpu4uHkL:

. M3HOC pacrpeIeuTeNbHOrO y3i1a, YIVIOTHEHUN U ITIOPIIHEH;

. 3aaupsbl HAa DKCHEHTPUKE BaJIa M IIaTyHA WIM ACTAJeH MOPIIHEBON
IPYIIIBL.

JIns nuKBUAAUMKA TAHHOW HEUCIIPABHOCTU MPOBEPSETCS NPECHAXHAS JIMHUS 110
gactTu pacxona. [Ipu BBICOKOW TyJbcallud CIEIYyET pa3o0paTh JaHHBIM Y3el,



nonpoOOBaTh BOCCTAHOBUTH JI€TANIU, TPU HEOOXOAUMOCTH, 3aMEHUTh. 3aMEHE MOTYT
MOJJIEKATh, KAK OTJIEJIbHbIE KOMIIOHEHTHI U YIJIOTHEHUS, TaK U BECh y3€ll.
3. Omcymcmaue epawjenus 8aua.

IIpuyunk:
. Hapymenus B MarucTpaiu noaBoAAIIEH KUIKOCTH;
. Paszpyiienue pacnpeneauTensHoro ysia.

TexobOciyxuBaHue B 3TOM cllydae ClelyeT HauMHATh C U3MEPEHHUs JaBJICHUS
Ha BX0jie B TApoMoTOp. [Ipu ero cHukeHuu mpoBepsieTcsi COCTOSIHUE HAcOCa U MHBIX
AJIEMEHTOB TUJIPABINYECKON CUCTEMBI, B TOM 4YHCJIE, IIEJIOCTHOCTh HarHETaTEIbHOTO
TpyOomnpoBosa. [Ipu 60IbIINX yTeUKaX TUAPOMOTOP CIEIYET MOTHOCTHIO 3aMEHUTbD.

4. Teub macna cuapyxcu.

IpuunnbL:

. OcnabyieHue 2JIeMEHTOB KPETICHHUS;

. W3HOC MaHXkeThI Baja;

. [ToBBIIIEHHOE JJaBJIEHUE B KOPITYCE;

. Pa3pymenue yrioTHeHU, TPEIUHBI B AETAJISAX KOpITyca.

Cnengyer ompenenuTh MECTO YTE€YKM U YCTpaHUTh moBpexzaeHue. [lpu
HEBO3MOXKHOCTH  BOCCTAaHOBJICHHMsSI  jieTayin  3aMeHsaroTcs. [lpu  nmaBieHuw,
npeBsimaronieM 0,5 Kr/cM2, THAPOMOTOP CIAEAYET pa3ooparh. Y cTpaHeHUE MPOOIEMBI
MOJKET OBITh OCYIIIECTBIICHO MyTEM 3aMEHBI YIUIOTHEHUN WU CAaMOTO THIPOMOTOPA.

5. IlosbluieHHbll MeEXaHUYeCcKUul uym.

MpuyunkL:

. Bonbiioi ot Mexay MOPIIHEM U IIATYHOM;
. Pazpymenue neranei nopiiHEeBOU IpyIIIibl;

. M3HOC NOAIIMITHUKOB Baa;

. Henocrarounoe naBieHue Ha CIUBE.

[Ipu o6Hapy)eHUU CTYKOB CJIeIyeT OCTAHOBUTH pabOTy MOTOpa, pa3o0paThero.
3amMeHe MOryT MOJJIeXaTh MOAIIMIHUKK WA caMm MOTOp. IIpu HHM3KOM [aBiieHUE
MPOBEPSETCS LIETOCTHOCTh TPYOOTIpOBO/IA.



[TpakTueckoe 3anstue Ne43

Tema: «PeMOHT ruIpaBINYECKON amapaTypbb.

Lenb: M3y4ynTh HA3HAYCHHUE, KOHCTPYKILIHMIO TUAPABINYECKON anmnapaTypsl U
CIIOCOOBI € PEMOHTA.

35  MarepuanbHoe oOecrieueHre

35.1 HWHcTpyKuHs K IPaKTHYECKOMY 3aHSATHIO.

35.2 CrnpaBouHas U TEXHUYECKAs JIUTEPATYPA.

1.2.1 Opranuzanuss ¥ IPOBEJCHUE MOHTaXa M PEMOHTA IPOMBIIUIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A CTY. yupexaeHuil cpea. npod. odpazoBaHus
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-¢ u3a., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.2.2 Meroabl npoHUIAKTUKKA U PEMOHTA MPOMBIILIEHHOTO 000pYI0BaHUS: :
y4eOHUK I CTY[. yupexaeHuit cpen. mnpod. O6pazosanus/[FO.H. Boponkun, H.B.
[To3aHsAKOB.- 4-¢ u3a., crep.- M.: M3narensckuii neHTp «Akagemus», 2010-240c.

36  Ilopsimok BBITOJIHEHHS paOOThI

36.1 HM3yuuTh Ha3HaAYEHUE, KOHCTPYKIIUIO TUAPABINYECKON AlapaTyphl.

36.2 W3yuuTh npuHIMI padOTHI THAPABIMYECKON anmapaTyphl.

36.3 M3yunTh OCOOEHHOCTM PEMOHTa TUJPABIMYECKOM  ammaparypsl
/Ipoccelib, NPeJOXPAHUTENbHBIN KIIaNaH, peAyKIMOHHBIN KIanaH/.

Ilpy pemoHTe IMAPABJIUKH PA3JIUYHbIE KOMIIOHEHTHI TPeOYIOT Pa3HOIro
moxoaa

DyHKIHUS PEMOHTA - 3TO He TOJbKO OYHCTKA, NMPOMBIBKA, NMOBTOPHAS
Mg oBKa M MOBTOPHAasi 00padoTKa JeTaleil, a Tak:Ke cOOPKa UX B eIHHOeIeJI0€.
I'mapaBianyeckne NPOAYKTHI MOXKHO Ppa3iejuTh Ha TPH KaTeropum -
AUHAMMYECKHUE, PePbIBUCTO-THHAMMYECKHE H CTATHYECKHE.

JluHaMHuYecKre 3am4acTd - 3TO Te€, KOTOpbIE MpPEIHA3HAYEHBI MJIs
HEIPEPHIBHON pabOTHI, TAKKE KaK THAPABINYECKUE HACOCHL. B cucTeMe HacoChl MOTYT
paboTaTh MOCTOSIHHO - HE 0053aTENIbHO B COCTOSIHUM Harpy3KH, HO Ha XOJOCTOM XOJY.
CrnenoBaresibHO, €CTECTBEHHBI H3HOC COMNPSIKEHHBIX KOMIIOHEHTOB BCTpPEYAETCS
ropaslo dame B TEUYCHHE OIPEACICHHOTO0 CpOKa CIyXObl, YeM Yy Jpyrux
TUAPABINYCCKUX MPOAYKTOB. CliemoBaTehbHO, HACOCH YacTO MMEIOT Oojiee 4acThie



MOJIOMKH B T€UEHHUE U TM0CJIEe IPOEKTHOTO CPOKa CIIyKObI, YeM APyTHe THAPABINUYECKHIE
NpOAYKThl. Pabounii NUKII, KOHCTPYKUUS U TNPUMEHEHHUE ONPEAEIISET CPOK CIYKOBI
JAHHOT'0 Hacoca, 0y/1b TO MOPUIEHb, JIONACTh WM ILIECTEPHS.
[IpeprIBUCTO-AMHAMUYECKUE THAPABIMYECKHE Y3IIbl - 3TO T€, KOTOPBIE HE
00s513aHbI MOCTOSIHHO paboTaTh B CHUCTEME, TaKOM Kak TMIpPaBIMYECKUE JBUTATENH,
pacrnpeaenuTeNbHbIE KJIalaHbl U CEpBONPONOPIMOHATILHBIC KianaHbl. B OonbInHCTBE
CIIy4aeB 3TH yCTPOWCTBA BOOOIE HE pa0OTAIOT BO BpeMs IMMOJTHOTO IIMKJIa MAIIUHbI WU
obopynoBanusi. Hanpumep, ruipaBandeckie MOTOPBI KOTOPBIE Yallle BCEro paboTaroT
B CUCTEME TOJIbKO B TEUEHHE ONPEJIETICHHOr0 Mepruoia BpeMeHu. B octaibHOE Bpems
MOTOp paboTaeT Ha XOJOCTOM XOAYy WU BooOImie He pabortaer. KoHeuHO, ecTh
HECKOJIBKO MCKIIFOUEHUM, HAIIPUMED, B IPUMEHEHMUAX KOHBEUEPHOU JIEHTHI. TOYHO Tak
e OOJIbIIMHCTBO HAIMpPaBJISIOUIMX KJIANaHOB CO CKOJB3AIIEH KAaTyLIIKOW W Jpyrue
(GyHKUIMU CKOJIB3SLIEN KaTylIKU He paboTaloT B cucteMe Bce BpeMs. CienoBaTenbHo,
JIBUTATENIM U PACTIPEEIUTENbHbBIE KIIallaHbl B TUIPABIMYECKON cUCTEME OYIyT UMETh
CPaBHUTEJIBHO MEHBIIMN HM3HOC, YEM T'MJIPaBIMUYECKUN HACOC, B TEUEHHUE 33JaHHOTO
nepuoaa BpeMEHH WM padodero nukiaa. EcTecTBeHHast yacToTa OTKa30B JJis OJIOKOB
TAKOI'0 THIIa MEHBLIE, YEM Y THIPABIMUECKUX HACOCOB.
CraTuyeckue TUAPABIMYECKHE IMPOIYKTHl - 3TO TE€, YbM BHYTPEHHUE

(GYHKIIMM B CHUCTEME SBIISIOTCS TUIIOM «OTKPBIBATh-3aKpbIBaTh». [IpyruMu CIOBaMH,
BHYTPEHHHE KOMIIOHEHTBI B TaKMX HPOAYKTaX HMEIOT TIOpa3lo MEHBIINMA
€CTECTBEHHBII M3HOC, TAKUM 00pa3oM, 0XKHIaeMbIl CPOK CITy>KObl TaKHX MPOIYKTOB
HAaMHOTO JOJbIIE, YEM Yy JBYX JAPYIHX KaTeropuil MpoaykKToB. JlaBieHHE, IMOTOK,
MOCJIEOBATENbHOCTh M OOpaTHBIE KJANaHbl M BKIAJBINIM MOANANAIOT IOJ 3Ty
KAaTErOpHIO.

HeucnpaBHocTH B rHApaBJMKe: OCOOCHHOCTH PEMOHTAa  KaXA0Io
KOMIIOHEHTA

[Ipouenypa peMOHTa CIEUTEXHUKH OIPAaHUYMBAETCA  BOCCTAHOBJIEHUEM
CTaporo, HEMCIPABHOTO KOMIIOHEHTa, OJIM3KOT0 K CBOEHM IepBOHAYalbHOU (opMme U
pa3mepy. Bce Brimeamme u3 cTposi crapble KOMIOHEHTHI TEOPETUYECKH MOTYT OBIThH
BOCCTAaHOBJIEHBI, HO 3TOr0 HE JOJDKHO OBITh, MOTOMY 4YTO HEKOTOPBIE CTaphle
BBIIE/IIINE U3 CTPOSI KOMIIOHEHTHI HE IOJJIEKAT BOCCTAHOBJIEHUIO U MOTYT HE
oOecrnieurBaTh TOJIHYI0 M KejaemMylo (YHKIUIO, Kak opuruHaia. MMmeHHO 37aech
MpoLeypa pEMOHTA JJIsl KaXKJI0I0 OTAEIbHOTO KOMIIOHEHTA HACTOJIbKO Ba)kKHA, YTOObI
BeCh 0JIOK (YHKIMOHUPOBAJI B COOTBETCTBUU C €r0 MEPBOHAYAIBHOM crienuduKanue.

B ruapaBiMyeckoii  NPOMBILUIEHHOCTHM  MOKHO  PeMOHTHPOBAaTH
pasjiM4YHbIe NPOAYKTHI, TaKHe KaK HACOChl, JABUIAaTe/IM, KJIANAHbI, OPraHbI
yHpaBJIeHUs M HX YacTH, €CJM pa3Mepbl KOMIIOHEHTOB, JONYCKH H 3a30pbI
HAXOASITCHA B YCTAHOBJICHHBIX Ipejaeax.



IlepecTpouTh - TEPMUH «IIEPEY» MPOUCXOJUT OT OBTOPEHHS. ITO O3HAYAET, UTO
WCIIOJb30BaHHBIN HEUCHPABHBIM MPOAYKT CHauyaja JEMOHTHUPYETCS, a 3aTeM
ONPENENAIOTC MPUYUHBI OTKa3a, a TAaK)Ke HEUCIIPABHbIE KOMIIOHEHTBHI M JE€Taju.
CoOTBETCTBYIOIIEE YCTPONCTBO 3aT€M COOMPAETCS C HOBBIMU WJTU
«BOCCTAHOBJICHHBIMW» KOMIIOHEHTaMH U JeTalsiMU. TEepMUH «BOCCTAHOBJICHUEY
OYeHb CBOOOJTHO UCTIOIB3YETCS ISl PA3IMYHBIX BUJIOB JICSITEIILHOCTH.

PeMOHT ruapoHAcOCOB CHENTEXHUKH WM JBUTATENs Tak)Ke MOXET ObITh
BBITIOJTHEHO CO BCEMHM COOTBETCTBYIOIIMMHM HOBBIMM KOMIIOHEHTAMH WJIM AECTASIMHU.
CrnenoBaTenbHO, TOJBKO TO, YTO YCTPOWCTBO OBLIO BOCCTAHOBJICHO, HE 0053aTEIHHO
O3HAYaeT, 4YTO OHO SBJSIETCA «OTPEMOHTUPOBAHHBIM». B KOHIlE KOHIIOB,
MEPECTPOCHHBIN OJIOK JOHKEH MPOUTH MPOIECC TUHAMUYECKOTO TECTUPOBAHUS. ITO
rapaHTUPYET, YTO BOCCTAHOBJICHHBIN OJIOK UMEET T€ K€ TEXHUYECKHUE XapaKTePUCTUKU
- C TOYKH 3pPEHUS MMOTOKA, JABJICHUS U YTEUKH - KaK HOBBII.



[TpakTueckoe 3ansitue Ne44

Tema: «PeMOHT MHEBMATUYECKHUX ITIPUBOJOBY.

Llenp: u3yunTh Ha3HAYEHHE, YCTPONCTBO, MPHUHIMUI PabOTBl M CIOCOOBI
PEMOHTA MHEBMATUYECKUX NPUBOIOB.

37  MarepuanbHoe oOecrieueHne

37.1 HWHcTpyKUHs K TPAKTHYECKOMY 3aHSATHIO.

37.2 CrnpaBo4Has U TEXHUYECKAs JIUTEPATYpA.

1.2.1 Opranuzanuss ¥ IPOBEJCHUE MOHTaXa M PEMOHTA IPOMBIIUIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A CTY. yupexaeHuil cpea. npod. odpazoBaHus
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-¢ u3a., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.2.2 Meroabl npoHUIAKTUKKA U PEMOHTA MPOMBIILIEHHOTO 000pYI0BaHUS: :
y4eOHUK I CTY[. yupexaeHuit cpen. npod. O6pazoanus/[FO.H. Boponkun, H.B.
[To3aHsAKOB.- 4-¢ u3a., crep.- M.: M3narensckuii neHTp «Akagemusi», 2010-240c.

38  IlopsaoK BBITOIHEHHS paOOThI

38.1 M3yuuTh Ha3HAYEHUE, YCTPOUCTBO U MPUHIUI PAOOTHl MHEBMATHYECKUX
MIPUBO/IOB.

38.2 UM3yuuTh ciocOOBI pEMOHTA MHEBMATUUYECKUX MTPUBOOB.

38.3 BBINOIHUTH CXEMY THEBMOIIPUBO/A.

PeMOHT mHEBMaTHYECKHUX TTPUBOJIOB

[THeBMaTHYEeCKUE CHUCTEMBI W TIPUBOABI IIUPOKO HKCIOIB3YIOTCS BO BCEX
OTPaCIsIX MPOMBIIIIICHHOCTH.

[THeBMOTIPUBOA COCTOMT W3 Hacoca (KoMmIpeccopa), paclpeAaeTuTeNbHbIX H
PETYJIHUPYIOIUX YCTPOUCTB ((UIBTP, BIArOOYUCTHUTEIb, PETYJSATOP JJaBIICHUS,
PETyJIATOp CKOPOCTH | Jp.), THEBMOBUTATENSI H TPYOOIIPOBOIOB.

B mnHeBmompuBOne (aHATOTUYHO THUAPONPHUBOAY) TMPOUCXOTUT JIBOMHOE
npeoOpa3oBaHUE HHEPTUM: MEXaHWYeCKas TMpeoOpasyeTcs B DHEPrUI0 CKATOTO
BO3]IyXa, KOTOpas 3aTeM IIPeo0pa3yeTcs B MEXaHHUECKYO YHEPTUIO THEBMOIBUTATEIIS.
Bo3nyx HarHeraeTcs B MMHEBMOJIBUTATEIh KOMIIPECCOPOM, a OTPaOOTaHHBIA BO3IYX
YXOJIUT B aTMocdepy.



[TocTymaromuii B THEBMATHYECKOE YCTPOUCTBO CXKATHIM BO3YX JOJIKEH OBITH
OUMILICH OT BJard U MEXaHUYECKUX MPUMECEH, TOJKEH OBbITh 00eceueH KOHTPOIIb 3a
JNABJICHWEM  BO31yXd, BO3MOXHOCTb  €ro  peryiaupoBanus. it atoro
BO3yXONPOBOJSINAST MarucTpaib JOJKHA BKIOYATh B €0 COOTBETCTBYIOIIYIO
anmaparypy. PacnipenenurenbHbIM KpaHOM HAIpaBiSIOT MOTOK BO3AYyXa B IMOJIOCTH
WM THEBMOJBUTATENS, COOOIIas TMOPIIHIO JBUKEHHE B COOTBETCTBYIOIIEM
HaIlpaBJICHUHU.

Pucynok. 1. TumnoBass cxema BKJIIOUEHHUS ITHEBMATUYECKOTO JBHUraress:l
— KpaH, 2 — unbTp, 3 — peryisATop JaBieHUs, 3 — MaclIopaclbUIUTENlb, 4—
MaHOMETp, 5 — pacHpeAeIUTENbHbIN KpaH, 6 — MHEBMOJIBUTATENb

VYkazaHHasi cxeMa MOJIBOJIKM BO3/lyXa B THEBMOBUTATEIh MOXKET U3MEHATHCS B
3aBUCUMOCTH OT €ro KOHCTpykiuu. Hampumep, B ciaydae MpUMEHEHUS
nuadparMeHHbIX KaMep MacjopaclbUIUTEh HE YCTaHABIMBAIOT, IOTOMY YTO Maclio,
nmonajgas B IOJOCTh TAaKOrO JBUTATENs, YCKOPSET pa3pylIeHHUE POPE3UHEHHOU
nuadparmel.

IIHeBMaTHYeCKHE ABUTATEH

[IlHeBMaTHueckue  JIBUTATE€NIM  MOAPA3ACISIOTCS  HA  MOPIIHEBBIE U
muadparmennsie. [lo mpuHIHMMy paboTbl OHM MOTYT OBITh OJHOCTOPOHHETO U
JIBYyCTOPOHHETO JEUCTBUA. J|BUTaTEIN OTHOCTOPOHHETO AEUCTBUS UMEIOT TOJIBKO OJHO
pabouee MBIKEHHE, KOTOPOE OCYIIECTBISETCS MOIaueii CKATOTO BO3AyXa B MOJIOCTb.
[Ipu »3TOM MOpIIIEHb CO IITOKOM NEPEMECTSTCS BlpaBo. Bo3Bpar mopIiHs U MITOKa B
MCXO/IHO€ TIOJIOKEHUE MPOUCXOIUT MOJIAEHCTBHEM MPYKUHBI. [1070CTH MOCTOSIHHO
coobmraercst ¢ atMochepoil.

B nHeBMaTM4eCKMX TOPIIHEBBIX JIBUTATENSIX JIBYCTOPOHHErO JIEUCTBUS
JBIDKEHUE TIOPIIHS B 00€ CTOPOHBI COBEPIACTCS MO JAABJICHUEM CHKaTOro BO3IyXa,
MOOYEPEIHO MOJJaBaeMOro B 00€ MOJOCTH MPH MoMoIu PacrpeaenurensHOro KpaHa.
[Ipu momaue Bo3ayxa B OJHY M3 IMOJOCTEH JBUTATENsl MPOTHUBOIIOIOXKHAS IMOJOCTh
coobmraercst ¢ arMochepoil.

HuadparMeHHblli MHEBMATHYECKUI JIBUTATENh MPEICTaBIAET COOOW TMOIIYIO
KaMmepy, paslieJIeHHYI0 3JacTUYHOW AuadparMoi Ha JBE U30JIUPOBAHHBIE NIPYT OT
npyra mnosocT. llepeMerieHre MmTOKa MPOMCXOAMT NMpU K3rude auadparmbl MOA
JEHCTBUEM CXKaTOTO BO3lyXa. BcerencrtBue orpaHMYeHHONW BO3MOXKHOCTH Tpormoda
nuadparMbl X0 mToka orpannydeH (30—35 mm).



Ha pucyHke. 2, r moka3aHoO yCTPOWCTBO MOPIIHEBOTO ITHEBMOIBUTATENS
JIBYCTOPOHHETO JIEUCTBUS.

JlosiroBeyHOCTh pabOThl MHEBMATUUECKUX JIBUTATENIE B OOJIBIIONW CTENeHU
3aBUCUT OT COCTOSIHUS YIUIOTHEHWH, KOTOpBbIE JOJDKHBI OOECHEeUUTh TMOJTHYHO
T€PMETUYHOCTh HETMOJBI)KHBIX U MOJBMXHBIX COCTUHEHUN U MUHUMAJbHBIE MTOTEPU
MOUIHOCTH Ha TPEHUE

B kauecTBe YIUIOTHEHMH ISl TOPIIHEW 3a4acTyl0 NPUMEHSIOT KOXKaHbIE
VIJIOBbIE MAHKEThl M pe3uHOBbIe V-o0Opasuble. [Ipu sKcrulyaTanuu 3TH MaH)XETbl
NPUXOAUTCS TEPUOJUYECKU TMOATATUBATH, UIsI 4Yero HeoOXoAuMo pa3z0uparb u
cobupaTth naBurarenb. Kpome TOro, KOKaHble MaHMXETHI SBISIFOTCS HCTOYHHUKOM
OOJBIINX TOTEPh MOIIHOCTU M3-32 OOJBIION MOBEPXHOCTH KOHTAKTA C IMUIUHAPOM H
CCBIXAIOTCSI TpPHU JUIMTEIBHBIX TIEpephIBax B paboTe, Hapylias TepMETUYHOCTH
COCIMHEHUS.

Vka3zaHHble HEAOCTAaTKA OCYTCTBYIOT VY KOJIblla KPYIJIOTO  CEYEHUS,
U3roTOBIEHHOTO U3 MacnocToiikoi pe3unbl (I'OCT 9833—73 u 18829 — 73). Otun
KOJIblla YCTAHABJIMBAIOT B KAaHABKU MOPIIHS WJIM MPOTOYKU MO IITOK, MPU ITOM
KOJIblla CBOMM CE€UYEHUEM, CONPUKACAsICh OJJHOBPEMEHHO, HAIPUMED, C THOM KaHaBKHU
MOPIIHS ¥ TOBEPXHOCTHIO IIUIMHPA, MPUHUMAIOT BUJ] OBaJja.

B oceBoM HampaBieHUM KOJBI[y OOECIEUMBACTCS OINPEIEICHHBIA 3a30p,
rapaHTUPYOUIMI TONAJaHNuEe CKATOr0 BO3yXa B KAHABKY, I'/I€ OHO PaCIOI0XKEHO.

TakumMu KoJIbLIaMH OOECMEYUBAIOT HAJECKHYIO TE€PMETHYHOCTH COOPOUYHOMU
€AUHULBl 1 MUHHMMAaJbHbIE MOTEPU Ha TpeHue. i1 MOBBIIEHUS AOJTOBEYHOCTH
MEXaHW3Ma HEO0OXOJAMMO, YTOOBI IIEPOXOBATOCTh COMPATAEMBIX MOBEPXHOCTEH
CKOJIbKECHHS ObLTa HE HUXKE , & OCTPhIE YIJIbl KaHABOK I10J] YIJIOTHUTEIbHbBIE KOJIbIIA
OBLIIN 3aTYIUICHBI.

PucyHok. 2. CxeMbl IMHEBMATHYECKUX JIBUTATEIICH:
a — TOpPUIHEBOI OJJHOCTOPOHHETO ACHCTBUS, O — MOPLIHEBOM JABYCTOPOHHETO



neicTBus, B — JAuapparMeHHas KaMepa, T — YCTPOMCTBO MOPIIHEBOTO
ITHEBMO/IBUTATENISA IByCTOPOHHETO AEHUCTBUSA

[Ipy pemMoHTE NHEBMONPHUBOJIOB BOCCTAaHABJIMBAKOT MOPIIHU W LHJIMHIPHI
nHeBmoaBurareneid. LuaMHApsl NHEBMOJIBUIATENEW BOCCTAHABIMBAIOT — TAKKE
akpwiomiactaMu. JlJisi 3TOro M3HOIIEHHOE OTBEPCTHUE PACTAYMBAIOT HA TOKAPHOM
CTaHKe.

3ateM ero BbAEp:kHUBaKOT npu Temieparype 18—20 °C B TeueHue 2—3 4,
BBIHUMAIOT OIMPABKY, 3aUMIIAIOT [IUJIMH/P OT IPUIMBOB IJIACTHKA.

Heobxogumo  BHMMATenbHO  TPOBEPATH  (QUIBTPHI  BIArOOTAEIEHUS,
CBOECBPEMEHHO MX OYMIIATh U CIMBATH HAKOILUICHHYIO BOJY, TaK KaK ITPOHUKAIOIIAs B
CHUCTEMY BJiara BbI3bIBACT KOPPO3HIO U OBICTPBIN BBHIXOJ MMPUBOJIA U3 CTPOS.



IIpakTuyeckoe 3anaTue Ne4S

Tema: «PeMOHT UMJIMHIPOB, WITOKOB, IOPLIHEH, peryJupymoumen u
ynpasJjsionieid annaparypbl. PeMoHT u cOopka TpyOONIPOBOI0B H apMATyPbI».

[{enb: U3y4nTh PEMOHT LIUIMHIPOB, IITOKOB, MOPILIHEHN, PETYIUPYIOLIEN U
YIPABJISIIOIIEH anmapaTypbl; U3Y4YUTh PEMOHT U COOPKY TpyOOIIPOBOIOB M apMaTypHhI.

39  MarepuanbHoe oOecrieueHne

39.1 HHcTpyKuMs K NIpaKTUYECKOMY 3aHATHIO.

39.2 ChopaBouHasi U TEXHAYECKAs JIUTEpaTypa.

1.2.1 Opranuzanuss ¥ IPOBEICHUE MOHTaXa M PEMOHTA IPOMBIIUIEHHOTO
obopynoBanus B 2 4.Y.1: yueOHUK A1 CTY. yUpexaeHuil cpea. npod. oopa3zoBaHus
/[A.T'. Cxuptnanze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-¢ u3z., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.2.2 Mertoapl NpoPUIAKTHKHA U PEMOHTA MPOMBIIUICHHOTO 000PYIOBAHUS: :
y4eOHUK Ui CTyA. yupexaeHui cpen. mpod. O6pazosanus/[F0.H. Boponkun, H.B.
[To3nHsKOB.- 4-€ u31., crep.- M.: U3natenbckuit neHTp «Axagemus», 2010-240c.

40  Ilopsimox BeINOJHEHUS PabOTHI

40.1 HM3yunTh peMOHT HWJIUHIPOB.

40.2 WM3y4nTh pEMOHT IITOKOB.

40.3 WN3yuuTh peMOHT MOPIIHEN.

40.4 WM3yunuTh peMOHT PEryJUPYIOLIEH U yIPaBIAIONICH annapaTyphbl.

40.5 WM3yuuth peMOHT U COOPKY TPyOONPOBOIOB U apMaTyPHhl.

3 TeopeTnyeckue MPEeANOCHUIKH padOThI

PemoHT LUITUHIPOB, IITOKOB, IIOPILHEH, peryJIpyroen U
YIIPABIISIONICH arnaparypsl

[Mumueap B THApOCHUCTEME TIpeodpa3yeT SHEPTHI0 JBIDKYIIEHCs pabodeid
KUJAKOCTH B MEXaHMUYECKYIO OJHEPrui0 ABWXKymierocss mopiHsa. CyliecTByroT
pa3IUYHbIC KOHCTPYKIIMHU NUIUHAPOB, pACCYUTAHHBIC HA PAa3HBIC YCUIIUS U CKOPOCTH
JBIKEHUS pab0YnX OpPraHoB.

[Ipy pemMoHTE THUAPOCHCTEM OCMATPUBAIOT TIOJOCTh IMWIMHAPA W IITOK
THIPOTIPUBOJIA, TPOBEPSIIOT HMX JUAaMETpPhl. HEmWIMHIPUYHOCTh HE JO0JDKHA
npesbimath 0,03 mm Ha amuae 1000 MM; TipefenbHO TomycTUMasi 004K0-00pa3HOCTh
u BorayTocth 0,03 MM. HekpyriiocTs M HEIWIMHAPUIHOCTD IITOKA JOMYCKAIOTCS B



npegenax 0,01—0,02 mm. Eciu OTKIOHEHUS MNPEBBIIIAIOT JOMYCTUMBIE U €CJIM Ha
BHYTPEHHEW ITOBEPXHOCTH LWJIMHAPA HMEIOTCA NPOJOJBHBIE PUCKH W 3adUPHI,
UWJMHIP PacTayMBAIOT, 3aTEM €ro MPUTUPAIOT KPYTJIbIM MPUTHPOM C aOpa3uBHOMN
IIaCTOMN.

PanronanbHO MCHIPABISTH MOJIOCTh HUIUHIPA HA BHYTPUILIM(OBATEHOM WITU
TOKapHOM CTaHKE, MPUMEHSsSI NUIHM(OBAIbHBIE TOJOBKA. YHCTOBYIO OTIENIKY OOBIYHO
BBITIOJIHAIOT Pa3BePTKOM, YKperieHHOM Ha Oopiitanre. [IpakTukyeTcs Takke J0BOJKA
MWIMHAPOB HAXJa4HOW Oymaroi, HaBepHYTOW Ha JEpEeBSHHYIO ompaBky. Jlmametp
ONPaBKU PETYIUPYIOT KIMHOM, BKOJAYMBAEMBIM B €€ TOPELL.

[IporpeccuBHBIM MPOIECCOM JIOBOJIKHM MOJOCTH IUIMHIPA SBIISIETCS 00paboTKa
METOJIOM IIACTUYECKOTO 1e(pOPMUPOBAHUS B XOJIOJHOM COCTOSTHUU ITPU TBEPJIOCTU HE
Bbillie HRC40, uto nmocturaerca npu noOMOUIM PacKaTOK. ITUM METOAOM IMOIy4aroT
OYEHb YHUCTYI0 MOBEPXHOCThb, IMPU STOM MOBBIIIAETCS MPOU3BOAUTEIHLHOCTH TPY/A,
JIOCTUTAETCSl YNMPOYHEHHWE MOBEPXHOCTH (HAKJIEM), MOBBIIIAIONIEE MOBEPXHOCTHYIO
TBEPJIOCTh, YCTAJIOCTHYIO IIPOYHOCTh HW3HOCOCTOMKOCTBH JeTanu. PackarsiBaHue
OCYILECTBJISIFOT HA TOKAPHBIX CTAHKAX.

Pucynok. 1. IuauHOpbl THUAPOCUCTEM U KOHCTPYKLIHMHM WX MOpPIIHEH:a
— IWIMHIP C TOPITHEM, YIIOTHEHHBIM MaH)KeTaMu, 0 — HUJIUHIP C TopIIHeM 6e3
MaH>KET, B — MUWIMHAP C MOPIIHEM IUTyHXEPHOT0 THNa; 1 — MUINHAP, 2 — MaHXKETHI,
3 — mroK, 4 — YIUIOTHEHUE IITOKa, 5 — TOpUIEHb, 6 —KaHABKU A
YPAaBHOBEIIUBAHKS JABIICHUS 10 OKPYKHOCTH MOPLIHA, 7 — 3a30p, 8— IUIyHXep, 9
— BTYJIKa

Packatka coCTOMT M3 OINpPaBKHM C KOHYCOM, IO KOTOPOMY KaTSTCA MSTh
KOHUYECKUX POJIMKOB, PABHOMEPHO PACMOJIOKEHHBIE MO OKPYKHOCTU. OT BbhINaJaHUS
uX MpeJoTBpalllaeT cernapaTop, CBOOOIHO Bpalllarouiics Ha onpaske. Bo Bpems



pacKaTbIBaHUs OHM NPHKHUMAKOTCS K YIOPHOMY NOAMMNHUKY. Ha HapyXHbI pazmep
pacKaTKa HACTPaMBaETCs BPAILICHUEM PETYJIUPOBOYHON Taiku 3, KOTOpas CTONOPUTCA
KOHTPTranKoOM.

Korga perynumpoBouHasi raiika BpallaeTCs, POJUKH IEPEMEIIAIOTCS BAOJb
pabouero KoHyca ONpaBKHU, M3MEHssl OuaMeTp packarku. CMmelieHue cernaparopa
BIIPABO OTPAaHUYHBAETCS TPOOKOH.

Packarky nmunvHApa OCYIIECTBISIIOT HA TOKApHOM cTaHke. g storo Lumuaap
3aKpeIUISIIOT B IINUHAENE M 0a3upyloT B JIIOHETE, a pacKaTKy 3akKperuiiioT B
pesneaepIkarese Ha Cynmnopre cranka. Packatky BBomdaT B LlwnmHap u peryampyror
HATAT.

Packatka paboraer 6€3 NpUHYAUTEIBbHON 0aYu Oaroaaps TOMy, 4TO POIUKU
pPacnoJioKeHbl o/ YoM K ee ocu. CMa30yHO-OXJIaXKIAIomas KUAKOCTh MOJAeTCs
yepe3 HEeHTPATbHOE OTBEPCTHUE ONMPABKHU pacKaTKu. Pexumbl paboThl pu 00paboOTKe
OTBEPCTUM B JIETANISIX, U3TOTOBJICHHBIX U3 CTaNH 45, cneayromue: ckopocTs 40 M/MUH,
nogava 0,3—0,5 Mmm/00 3a oMH TIPOX0, NMpHUITyck Ha packatky 0,03—0,05 mm.

[Ipu packaTblBaHUM JIOCTUTAETCA IIEPOXOBATOCTh MOBepxHOCTH 10—11-ro
KJIACCOB, KPOME TOT0, IMKBUAUPYETCS HEUMIUHAPUYHOCTh U HEKPYTJIOCTh OTBEPCTHS.

[Tocne 00pabOTKM LMIMHIPOB HECKOJBKO YBEJIWYMBACTCS UX BHYTPEHHUN
auameTp. B cBsi3H ¢ 3TUM IPUXOAUTCS MEHATH NOPLIEHb U MAHKETHI.

[ITokn peMOHTHPYIOT HUIM(OBAHHEM C MOCHeayroleld AoBOJAKOW. ToHkue
IITOKK 3aMEHA0T HOBbIMH. LIITOKM nuamerpom a0 MM U juMHOU Oosbme 500 Mm
BBITOJIHO M3TOTOBJISITH U3 MEPHOIO KaIMOPOBAHHOIO MpyTKa. M3HOIIEHHbIE TOPIIHH,
KaK IPaBUJIO, 3aMEHSIIOT HOBBIMH.

T ) y i - -7

Pucynok. 2. Packarka

HeucnpaBuoctu rugapocucteM B OOJBIIMHCTBE CIIy4aeB YCTPAHSIOT HX
PETYJIMPOBKOM M YHMCTKOM, a Takke (uubTpanueit macina. K pemoHTy mpuxomautcs
npuberath TeM pexe, YeM MpaBHIIbHEE JKCIUTyaTHpyeTcs rujpocucrema. OOBIYHO
HE3HAYUTEIHLHOTO PEMOHTA TPEOYIOT JeTall MEXaHU3MOB MOJA4YHM M pacupeneaeHus
MacJa (KiamnaHbl, 30JOTHUKHU, KPaHBI, IPOCCEIH, ITUINHAPHI, TIOPIITHN) U O0JIBIIIETO —
JIeTaIu Hacoca.

Jns  munuHApoB MITUGOBAIBHBIX CTAaHKOB, pPa0OTAOIMIMX MpPU  OOJBIIMX
CKOPOCTAX MOpIIHSA U jaBieHusx no 30 krc/cm2, pomyckaercs npotekanue ao 500
cM3/MHH Maciia MeX1y CTCHKaMH UJIMH/pA U OPUTHEM. Y UUTHIBAsi 3TO, PEMOHTHUKHU-
HOBAaTOPhI M3TOTOBJISIOT B XOJIE PEMOHTa MOPIIHHU, PACCUUTAHHBIC HA



yctaHoBky ¢ 3a3opoMm 0,03—0,05 mm. Takwe mopmHu paboTatoT 0e3 TpeHUs H
(dbakTHUeCKHN HE H3HAMNBAIOTCSI. Kpome TOTo, IBIKEHUS CTOJIa CTAHOBSITCS IUIABHBIMU
U MSITKUMU.

PeMOHT peryJMpyOmux U ynpapJsilOINX YCTPOCTB IHAPOCUCTEM

PeMoHT Takux neraneil, Kak KiamaHbl, 30JIOTHUKH WM KpaHbl (KaKk W WX
U3TOTOBJICHHUE), HE COCTaBIsIET OCOOBIX TPYOHOCTEH. 31ech TIaBHAs 3ajadya —
TIIATEIbHOE BBIMIOJHEHUE PE3hOOBBIX COCTUHEHUH, aKKypaTHas NPUTHPKA W U
TapeJoK KJIamaHoB, MOAO0p MPYKUH MO 33JaHHON XapaKTEPUCTHUKE.

[Tpu ocMOTpe 30JJ0THUKOB IMPOBEPSIOT, HET JIM Ha HUX, @ TAKKE HA TOBEPXHOCTSIX
OTBEPCTUI JJI 30JIOTHUKOB MIPOJIOJIBHBIX PUCOK U 3aaupoB. OTBEPCTHUS UCTIPABIISIOT
PYUYHBIM pa3BepTHIBAHUEM, PACTAUYMBAHUEM U MPUTUPKON. 30JIOTHUK, UCTIPABICHHBIN
WJIK BHOBb M30TOBJICHHBIH, NITU(YIOT MO TUAMETPy OTBEPCTHS, BBIIEPKUBAs JOITYCKH
IUIOTHOM mocanku 1-ro kimacca TouHoctu OOpabGoTaHHBIA MITUGOBAHUEM 30JIOTHUK
IIPUTHUPAIOT K €ro KOPIYyCy TOHKOM MacTOMC KEPOCUHOM.



Mertoauyeckue pexomenaauuu 1 M/IK 03.02 Opranusanust MOHTaKHBIX
padoT Mo NPOMBINLIICHHOMY 000PY/10BAHUIO
IIpakTnueckoe 3anaTue Ne 1

1 Tema: Pa3paGoTka TeXHOJIOTHYECKON KAPThl MOHTAXKA

2 Ilenw 3aHsaTHS

OO0yueHus:

- 03HAKOMJICHHE C OCHOBHBIMH BUJIAMHU TEXHUYECKOU IOKYMEHTAIIMK Ha MOHTaXKHbIC
paboTHI;

- MPUBUTHEC HABBIKOB Pa3pa0O0TKN TEXHUYCCKOU JTOKYMCHTAIIUH.

Bocnuranus:
- BOCIIUTAHUE CO3HATEILHOTO OTHOIICHUS K TPUOOPETCHHUIO TEOPETUUECKUX 3HAHUHN

Pa3zButusi:

- CaMOCTOSTEJIBHOCTH B TIPOIIecCe YueOHOTO Tpyaa

3 3aganue

3.1 CocTaBUTh NepeueHb TEXHUIECKOW JOKYMEHTAIIMU Ha MTPOBEICHUE MOHTAKHBIX
pabor.

3.2 JlaTp KpaTKO€ ONKCaHUE COACPKaHU TEXHUUECKON TOKyMEHTAllUN Ha
MOHTa)KHbBIE Pa0OTHI.

3.3 Pa3paboTarh TEXHOJOTHYECKYIO KapTy MOHTAKa IPOMBIIIIEHHOT'O
o0opyI0BaHUS.

3.4 OgopmMUTH OTUET.

4 TIpoIoKUTENBHOCTD PaOOTHI
[IpoomKkUTENEHOCTH paboTHI - 4 Haca.

5 MarepuaiibHOE 0OecTieueHne
5.1 MeToauyeckre yKa3aHus 1O BBIOJHEHUIO Ta00paTOPHOM paboThl.
5.2 TexHuyeckas ¥ CIpaBOYHAs JIUTEPATYpA:
1 MBamkoB .11 MoHTax, 3KCITyaTaus 1 pEMOHT NOABEMHO-TPAHCIIOPTHBIX
MamuH.-M.: MammHoctpoenue, 1981.
2 llennronsn M.H. , Heuaes JI.H., TexHonorust peMOHTa 1 MOHTaxa
POMBIIUIEHHOT0 000py1oBanus. .-JI.: MammHoctpoenue, 1973.
5.3 ®opMyIIsp TEXHOJIOTUYECKON KOPTHI MOHTAXKA

6 Kparkue TeopeTu4ecKue CBEICHUS



[Tpu moaroToBKE K MOHTaXy 000py10BaHUS JOHKHA OBITH O(popmIleHa HeoOXoauMas
JOKYMEHTAIsl, KOTOPYIO MOKHO pa30UTh Ha TPU IPYIIIL.

K nepBoii rpynmne oTHOCATCSA JOKYMEHTBI, KOTOPbIE TIOJy4aeT MOHTaKHAas
opranu3zauus ( o0LMe BUbl, pa3pe3bl U MIaHbI 3JaHUN U COOPYKEHUN;
YCTaHOBOYHBIE YEPTEKU 000PYI0BaHUS, OOIIME BU Il MAILIMH, Y3JIOBbIE U paboune
YEepTEkH, 3aBOJICKUE UHCTPYKIIMU; CMEThI HA CTPOUTEIIbHO-MOHTaXXKHbIE PAOOTHI U
€IMHUYHBIE PACIICHKH; TOSICHUTENbHBIE 3aMUCKU K MPOEKTY; CBOIHASI BEIOMOCTh
000pyIOBaHUS U CITUCKHU YEPTEXKEH M0 00BEKTaM).

Ko BTOpoO#i rpynme oTHOCATCA JOKYMEHTHI, pa3pab0TaHHbIE MOHTAKHON
OpraHu3aliiei u BXoAsIIue B COCTaB TPeOOBaHUM TEXHOIOIHH (IIPOEKT MPOU3BOJICTBA
paboT; TEXHOJIOTHUECKHE KapPThl U KATbKYJISIIMUA CTOMMOCTH TPY/IOBBIX 3aTpaT;
BEJIOMOCTH KOMILUIEKTOBaHMS 00BEKTa 000PYIOBAHUEM U CHA0KEHUSI METHU3aMH,
TpyOaMu U JIp.; IEpeUeHb U3JIETUMN, U3TOTOBISEMBIX MOHTA)KHOW OpraHU3aLME ).

K Tperbeli rpynmne OTHOCATCS UCTIOTHUTENbHBIE JOKYMEHTHI ( aKThI Ha
CTpOUTENbHBIE PabOThI; HOPMYIISIPHI HA YCTAHOBKY U HCIIBITAHUE MAIINH, IPOMBIBKY
THIPaBIMYECKUX U CMa304YHBIX CUCTEM U JIPYTHE TOKYMEHTHI, CBSI3aHHBIE C
KayeCTBOM HUCIIOJIHEHUS pabO0T, KOTOPbIE U3TOTOBJISIOTCS MOHTAXKHOM OpraHu3alieil B
mpoiiecce Mpou3BoJICTBa padoT).

OCHOBY TEXHUYECKOM JOKYMEHTAIIMH COCTaBIIsIET TEXHOJornuyeckas kapra. Kapra
pa3pabaThIBaeTCs Ha KaX/Ibli arperaT WK Ha OT/AENIbHbIE CIIOKHbBIE y37bl. OHa
JOJIKHA COJIEPKATh : TpadUK MPOU3BOJCTBA padOT ¢ JaHHBIMH 00 00beMe, CTOMMOCTH
paboT ¥ MoTpeOHOCTH B pabo4mX; MOTPEOHOCTh B MaTepHaiax u nojydadpukarax;
OTPeOHOCTHh B 000PYI0BAaHNHN, MHBEHTAPE M MIPUCITOCOOJICHHX; OTTMCAHNE
oTepalnii, CBI3aHHBIX C TAKEJAXKEM U pa3Tpy3Ko JeTaneil 000pya10BaHus;
TEXHOJIOTHUECKYIO CXeMYy COOPKH; OMMCAaHUE ONEpALUi KOHTPOJIS CONPSKEHUS Y3JI0B
WIN TPy, MOJIOKEHNUS MaIIMHBl OTHOCUTENFHO 3/1aHUA U APYTUX MalIuH4 yKa3aHus
0 3a30pax, HATATax, BEJIMYMHAX CBOOOIHOTO X0/a U Jp.; OMHCAHUE U
NOCJIEOBATENBHOCTD ONEPALIMIA 110 yCKY U HaJaJKe MAIIUH U T.II.
TexHonoruyeckas kapTa JOTOIHAETCS KAIbKYJISIIIMEH Ha TPOU3BOJCTBO PaboT.

JI1st ycTaHOBJIEHUS! CPOKOB MCIIOJIHEHUS pabOT MO 3TaraM MOHTaXa MOXKHO
UCXOJUTh U3 CIAEAYIOMIMX TPUMEPHBIX 00BEMOB padoOT (B % OT 00111er0 00beMa):
MOJITOTOBKA K yCTaHOBKe 000opynoBanus Ha pyHaameHt 10-15%; ycranoBka Ha
dbyHnaameHT u cnava noj noumBkKy 20%; cOopka 1 MoAroToBka K onpodosanuto 50-
55%; onpoOoBanue BxosiocTyto u craya 10-20%.

Ha nocTaBky 000py10BaHMsI MOHTa)KHAsl OPTraHU3alKs COCTABIISET
KOMIUIEKTOBOYHYIO BEJJOMOCTH I10 CIIeUaIbHON popMe.

Jlia myudiied yBsi3KH Ipoliecca MOHTa)Ka BO BPEMEHU IPUMEHSIIOT CETEBOE
1aHupoBaHue. MIcXoaHbIM JOKYMEHTOM Il CETEBOTO rpaduKa CIIy>KUT MIPOEKT
IPOU3BOCTBA PA0OT, PENNIAMEHTUPYIOLIUN TEXHOJIOTHYECKYIO TIOCIE0BATEIBHOCTD
MOHTakKa 1 HOPMbI BPDEMEHH, IO KOTOPBIM ONPEAEISAIOT MPOJAOIHKUTEIBHOCTD PadoT.
PaboTa — npou3BOACTBEHHBIN NPOLIECC, XAPAKTEPU3YIOIIHNIICS HANMEHOBAHUEM,
TPYJIOEMKOCTBIO B Y€J. - CMEHAX U MPOJIOJKUTEILHOCTH B CMEHAX.



[Ipo10KUTETEHOCTH €€ MOXKET OBbITh MUHUMAJILHON ¥ HOpMasbHOU. B mepBom
cilyyae MPUHUMAIOTCSI MEPHI JIJIi MAKCUMAJIBHOTO €€ YCKOpeHUs (yBEIuYeHUE
CMEHHOCTH, KOJTMYECTBA MIPUBIIEKAEMbIX MEXaHU3MOB PA0OUYHUX U T. [I.) BO BTOPOM-
paboTy BBITOIHSAIOT 0€3 CIEUaIbHBIX MEP 10 €€ YCKOPEHUIO.

3aBUCUMOCTH — IPOIIeCC, TPEOYIONNI TOIBKO 3aTpaT BpeMEeHH (HapuMeD,
«O0KaTKa BXOJIOCTYIO», «3aTBEPJICBAHUE MMOJIJTUBKH 110]] OCHOBAHUS ).

CoObITHe — (hakT OKOHUYAHHS OJTHOU MJIM HECKOJIBKUX PadboT, HEOOXOIUMBIA H
JIOCTaTOYHBIN JUIsl Hauaja MoCHeAyouX padboT (Hanpumep, «yKpymHUTEIbHAs
cOopka okoHueHay»). Ha cereBoM rpaduke MoxkeT ObITh OJIHO HAYAJIbHOE COOBITHE
(HampumMmep, «J10CTaBKa 000py0BAHUS 3aBEPILIECHA») U OJTHO KOHEYHOE COOBITHE,
OnpeIeNAIoNIee TOTOBHOCTh MAIIMHBI K AKCIUTyaTalluu (HampuMmep, «00KaTKa mojy
Harpy3Koi 3aBepIieHay).
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Puc. 1 [Ipumep ceTeBoro rpadrka MOHTaKa MPOMBIIIICHHOTO 000pY/10BaHUS

PaboTs! 1 3aBUCUMOCTH N300paXKAIOT HAa CETEBOM IpadUKe COOTBETCTBEHHO
CIUIOUIHBIMM U MyHKTHUPHBIMU CTPEJIKAMH, HIYIIIMMH CJIEBA HANIPABO, & COOBITHS -
KpyXKkaMu. CTpesKu CONpOBOXKAAIOT HAAMUCIMH, BhIPAXKAIOIUMU, HAIPUMED,
MPOJIOJKUTEIBLHOCTD JAHHOM padOoThl WIIM JAHHOM 3aBUCUMOCTH (B pabounx CMEHax),
a MHOT'/Ia U KOJIMYECTBO pabounx. B KpyXkKax yKka3bIBalOT HOMEPA COOBITU.

[Tpu mocTpoeHnH ceTeBoro rpapuka BHayajae yCTaHABIMBAIOT KOJIMYECTBO COOBITHIA,
UX TEXHOJOTMUYECKYIO MOCIEI0BATEIbHOCTh B3aUMOCBA3b. [10 Kax ol pabote
OCHOBHO€ BHUMAHHE YJEISIOT PELICHUIO CIETYIOUIMX BOIIPOCOB: KaKHe padOThI
JOJKHBI OBITH 3aBEPIICHBI MPEXKJIC YeM HAYHETCS JaHHas padoTa; Kakue padoThl
MOTYT OBITh HAYaThI MOCJIE €€ 3aBEPIICHUS, KaKhe Ipyrue padoThl JOIKHBI OBITh
BBIIIOJIHEHBI OJTHOBPEMEHHO € JJaHHOU paboToil. Heobxoanumo cneauTs 3a TeM, 4TOObI
CTpPEJIKK HE BO3BPAIIAINCH K COOBITHIO, M3 KOTOPOI'O OHH BBILLIN, U YTOOBI OHH HE
noBucanu cBo0oaHO. Kaxxayro paboTy onpenenstoT 0JHO3HAYHO, TOJIBKO el
npuUCyLIed napoi coOBITUI, HOMEpPa KOTOPhIX 00pa3yroT ee mudp. HenpepsiBHyO
MOCJIEIOBATENBHOCTh PAabOT B CETEBOM Ipaduke Ha3bIBAIOT myTeM. [1yTh Hanbosbei



JUTHHBI MEXy Ha4aJIbHBIM U KOHEYHBIM COOBITHSIMU HA3bIBAIOT KPUTHUECKUM. Ero
OIpEJENICHNE — OJIHA U3 TJIABHBIX LIEJIEH MOCTPOEHHUS CETEBOro rpauka, Tak Kak
ATOT MYTh MO3BOJISIET 3apaHEe BBIIBUTH Pa0OThI, OT KOTOPBIX 3aBUCUT CPOK MOHTaXa,
U COCPEJ0OTOYUTh BHUMAHHUE Ha X CBOEBPEMEHHOM BhINoJHEHUH. [locTpoeHue
CeTeBOro rpaduka moMoraeT BbIIBUTh pa0OThI, UMEIOIIUE PE3EPB BPEMEHHU.
CoOBOKYITHOCTH Ollepaiuii Mo ycTaHOBKe, COOpKe, HallaJKe U 0OKaTKe MallluHBI,
MPOBOJIMMBIX B HEOOXOUMOM MOCIEA0BATEILHOCTH, HA3bIBAETCS TEXHOIOTUYECKUMHU
IIPOLIECCOM MOHTaXA.

TexHonorust MOHTaka 000PYOBAHMS COCTOUT U3 CIEAYIOLIUX 3TANOB: IPUEMKaA
000pyI0BaHUS; PEBU3US U MOJITOTOBKA 000PYI0BaHUS K MOHTaXKy C BBITIOJTHEHHUEM
cOOpOYHBIX padboT; mpreMKa pyHIaMEHTAa U MOJAT0TOBKAa 000PYI0BAHUS K YCTAHOBKE
Ha (DyHJIAMEHT; YCTAaHOBKA OCHOBAHMI M PUXTOBKA; Cava U 3aJIMBKA YCTAHOBJICHHOTO
OCHOBaHMsI; COOpKa MEXaHU3MOB; MOHTaK CMA304YHBIX, THJIPABIUYECKUX U
MTHEBMATUYECKUX CUCTEM; 3aKphIBaHUE, ONTPOOOBAHUE U PETYIHMPOBKA MEXaHU3MOB,;
UCIIBITAHNE MEXaHMU3Ma BXOJIOCTYIO U MOJ] HArpy3Koi; KOMILIEKCHOE OMPOOOBaHUE
MEXaHHU3MOB arperara 1 ciaua; KOMILUIEKCHOE OpoOOBaHUE arperaTta noj Harpy3Koi
U cJjaya ero B AKCIUTyaTalluio.

[Tpuemka MOHTaXHBIX PabOT oopmisieTcst akToM. [1o kaxkIoMy 00BEKTY BEAETCS
JKypHAaJI y4eTa BBITIOJTHEHHBIX pa0oT. J[aHHBIE 3TOr0 KypHasa CIy>KaT OCHOBaAaHUEM
1151 OpOPMIICHHS aKTa. AKT SIBIIIIOTCA JOKYMEHTOM, Ha OCHOBAaHHH KOTOPOTO OIjiaTa
32 BBIMIOJIHEHHBIE PA0OTHI.

7 BeinosiHeHHE pabOTHI
7.1 O3HaKOMIJIEHHE C OCHOBHBIMHU TEOPETUYECKUMH MOJIOKEHUSIMHU 0POpPMIIEHUS
TEXHUYECKOM TOKYMEHTAlMU HA MOHTAKHbIE pa0OTHI.
7.2 CocraBiieHHe MaplIpyTa TEXHOJOTMYECKOIO MPOLECCa MOHTaXa OJHOIO U3
BUJIOB HECJIOAKHOTO 000pYAOBaHUSI.
7.3 Pa3zpaboTka TeXHOJIOTMYECKON KapThl MOHTAXaA.
7.4 OdopmiteHHEe OTUYETA.

8 CoaeprkaHue oTueTa
8.1 Homep paboThI.
8.2 HanmenoBanue paboTHI.
8.3 Llenb paboTHI.
8.4 MarepuanbHoe obecrieueHue.
8.5 Kparkoe onucanue cojepkaHusi TEXHUYECKON TOKYMEHTAIMU Ha MOHTaKHbIE
paboTHI.
8.6 TexHoyorn4yeckasi Kapta MOHTaXa..
8.7 BeiBo.



TexHomornueckas KapTa MOHTa)xa

3aBo HammenoBanme o0bexTa HaumenoBanme paboTsr

1. I'paduk BeImOTHEHHS paboT

No | Hanme- | Enunnna | Komuectso BecBT TpynoemkocTs CmerHas CocraB O6puramst Kanennaps rpadux
HOBaHHE | I3MEPEHHs | U3MepeHuit B UEJIOBEKO- CTOMMOCTD B — JHS
TLI. paboTbl JTHAX TBIC. PYO.
Enuauner | O6muit Ilo ®daxru- | Pazpsg KonunuecTso
obopyno- MPOEKTY | YecKas | paboTel
BaHHSA ITo Ddakru-

NPOEKTY | YECKOE

2. Jlumut MatepranoB u noiaypadpukaToB

No HaumenoBanue u pazmepsl Enununa usmepenus Konunuectso

JININ ITo dakTrueckoe

IIPOEKTY

3. [lepeuens 060pyAOBaHHS, HHBEHTAPS U IIPUCIIOCOOIICHUI

No O6o3Ha4YeHne Haumenosanue n XapaKTECPUCTUKA EZ[I/IHI/H_[a HU3MCPCHUSL Komuuectso

TMO3UILIMH
II.11. ITo dakTrueckoe

HPOCKTY




IIpakTuyeckoe 3ansaTue Ne 2

1 Tema: CocTaBiieHHe AaKTA HA MPHEMKY U3 MOHTAKa U c1avy B
IKCILIYATAIUIO 000PYI10BAHUS

2 leapb 3aHATHS
OO0yuenus:
- COCTABJICHUE aKTa Ha MPUEMKY U3 MOHTa)Ka U CAa4y B AKCILTyaTalHIo
METAUIOPEKYLIUX CTAHKOB;
- MPUBUTHEC HABBIKOB PA0OTHI C TEXHUYECKOU IOKYMEHTAIUEH.
Bocnuranus:
- BOCIIUTAHUE CO3HATEIHLHOTO OTHOIICHUS K MPUOOPETEHUIO TEOPETHUECCKUX
3HAaHUM
Pa3Butus:
- CAMOCTOSITEILHOCTH B IIPOIIecCEe YueOHOTO Tpyaa

3 3ananue

3.1 CocTaBUTh NepeUYeHb TEXHUYECKOW JOKYMEHTAIIMU Ha POBEICHUE
MOHTaXHBIX padoT.

3.2 JlaTb KpaTKO€ ONKCAaHUE TPOBEPKU U UCIIBITAHUN ITPU IPUEMKH
METAITIOPEKYIIUX CTAHKOB IOCIIE 3aBEPIIECHUS MOHTAXKA.

3.2 CocTaBUTh aKT HA IPUEMKY M3 MOHTaXa U C1ady B 3KCIUIYaTallHIo
METaJUIOPEKYLIETO CTaHKA.

3.4 OpopMuts oTUeT.

4 TIpogomKUTENBHOCTD PabOTHI
[IpoomkuTensHOCTh paboTHI - 4 yaca.

5 MarepuaiibHOE 0OecrieueHue
5.1 Meroauyeckue ykazaHusi 1O BBIMOJHEHHIO JTJa0OPATOPHOUM pabOTHI.
5.2 TexHuueckas ¥ ClipaBOYHAas JUTEPATYpA:
1 MBamkos 1.1 MonTax, 3KCIuTyaTalyst U peMOHT I10{bEMHO-
TPAHCHOPTHBIX MalnH.-M.: Mammnaoctpoenue, 1981.
2 YepnakoB b.U., Bepeuna JI.W. Texnomoruueckoe 060pyaoBaHue
MAaIIMHOCTPOUTENBHOT O TTpon3BojcTBa.-M.: UL «Akagemusi», 2012.
M3 Illefinronsa M.H. , HeuaeB JI.H., TexHomorusi peMOHTa 1 MOHTa)ka
MIPOMBITIIUIEHHOT0 000pynoBanus. .-JI.: MammHoctpoenue, 1973.
5.3 @opmyigp akTa Ha IPUEMKY U3 MOHTa)Xa U cJ1ady B IKCILTyaTallUIo0
o0opyI0BaHUSI.

6 KpaTkue TeopeTnyecKkue CBEICHHS
[Ipu noaAroToBKE K MOHTaKy 000py10BaHUs JOJAKHA OBITH OpOpMIIEHA
HeoO0XxoauMasi JOKYMEHTAIs, KOTOPYIO MOXKHO pa30UTh Ha TPH TPYIIIIHI.
K nepBoii rpy1ine OTHOCATCS JOKYMEHTBI, KOTOPBIE MOJIy4aeT MOHTaKHAS
opranuzanus ( 00IIre BUIbI, pa3pe3bl U IUTAHBI 3TaHUIA U COOPY KEHU;



YCTaHOBOYHBIE YEPTEKU 000PYJOBaHUS, OOIIME BUJIbI MAILIMH, Y3JIOBbIE U paboune
YEepTEkKH, 3aBOJICKME MHCTPYKLIUU; CMETHI HA CTPOUTENbHO-MOHTaXHbIE PA0OTHI U
€IMHUYHBIE PACLICHKH; OSICHUTENbHBIE 3AMMCKU K MPOEKTY; CBOJHASI BEIOMOCTh
000pyI0BaHUs U CIIUCKU YepTEexKeH 10 00bEeKTaM).

Ko BTOpO# TpyIiie OTHOCATCS TOKYMEHTHI, pa3pad0TaHHbIE MOHTAKHON
OpraHu3aliiei u BXOJAIIIe B COCTaB TPEOOBAHUN TEXHOJIOTUU (TIPOEKT
IPOU3BOJICTBA pabOT; TEXHOJIOTMUYECKUE KapThl U KAIbKYJISALUU CTOUMOCTH
TPYAOBBIX 3aTpaT; BEAOMOCTH KOMIUIEKTOBAaHUS 00bEKTa 000pYyI0BaHUEM U
CHa0KEeHHsI METU3aMU, TpPyOaMu U Jp.; IEPEUEHb U3/IETUH, U3TOTOBIISIEMBIX
MOHTa)KHOM OpraHu3aIuei).

K TpeTpeil rpynmne oTHOCATCSA UCTIOMHUTENbHBIE JOKYMEHTHI ( aKThI HA
CTPOUTEIbHBIE PA0OTHI; (POPMYJISIPEI HA YCTAHOBKY M UCIIBITAHUE MAIIIMH,
IIPOMBIBKY TMPABIMYECKUX U CMA304YHBIX CUCTEM U IPYTHE JOKYMEHTHI,
CBSI3aHHBIE C KAYECTBOM HUCIIOJIHEHUS pabOT, KOTOPBIE U3TOTOBIISAIOTCS MOHTAXKHON
OpraHu3aluen B mpouecce Npou3BoACTBa padoT).

HcnpITanne v mpueMKa CTAaHKOB IMTPOBOJIUTCS B COOTBETCTBHH C TEXHHYECKUMU
YCIIOBUSIMM , YKa3aHHBIMH B pa0oueill JOKYMEHTALIMH.

[Ipuemka MOHTaxHBIX paboT opopmisieTcss akToM. 1o kaxxaoMy 00BEKTY
BEJIETCS )KYpHAJ y4yeTa BhIMOJHEHHBIX paboT. J[aHHbIE ATOrO0 KypHaJla CIy>KaT
OCHOBAaHMEM JIJIsl OPOPMIIEHUS aKTa. AKT SIBISIIOTCA JOKYMEHTOM, Ha OCHOBaHUU
KOTOPOTI'O OIUIATa 3a BHIMOJIHEHHBIE PAOOTHI.

7 BeinosaHeHue padoThl
7.1 O3HaKOMJIEHHE C OCHOBHBIMU TEOPETUUECKUMU MOJIOKEHUSIMHU 0OPMIIEHHUS
TEXHUYECKOM TOKYMEHTAllMM HA MOHTaKHbIE paOOTHI.
7.2 CocraBieHre MaplIpyTa TEXHOJIOTMYECKOTO MPOIECCa MOHTaXa OJHOTO W3
BUJIOB HECJIOKHOT'O 000PYAOBAHHUS.
7.3 Pa3paboTKa TEXHOJIOTHYECKOM KapThl MOHTAXA.
7.4 OdopmiieHne oTyera.

8 ConeprkaHue oTyeTa

8.1 Homep paboThI.

8.2 HammenoBaHue pabOTHI.

8.3 Llenb paboTHL.

8.4 MarepuanbHOe 0OECTIICUCHHE.

8.5 KpaTtkoe onucanue cofepxaHusi TEXHUUIECKOH JOKYMEHTAIINH Ha
MOHTa)KHbBIE paOOTHI.

8.6 TexHoyornyeckast Kaprta MOHTaXka..

8.7 BeiBo1.



3aBoJ Y1Bepxkaaro
T'opon I'n. naxenep

( IToamucek) (®.1.0.)

AKT Ne

oT Ha [IPUEMKY Ha MOHTaX M cllayy

M KCIUTyaTauo 000py10BaHUs

Komuccus, neiicTByromas Ha OCHOBaHHH MpHKa3a 1o 3aBoay Ne

oT IIPOM3BESIa OCMOTP U UCIIBITAHUE YCTAHOBIEHHOTO 000PY10BaHUS
B Lexe
Ne HaumenoBanue HIudp WNHuBen- ®upma, 3aBOJ] Xapakre- [Ipumeuan:
TapHbII W3TrOTOBUTEIH pHUCTHKA
I. II. 000pyIOBaHUS HOMEP

Komuccust nmpuszHaeT yCTaHOBJIEHHOE OOOpPYIOBaHUE T'OJHBIM K IKCILTyaTaIluu
C 00sI3aTEeNIbHBIM YCTPAaHCHUEM 3aMEYaHHil B CPOK

[Toanucu npencraBuTeneid KOMUCCHUH:

1. Ot MexMOHTaXa

2. OT 2JIeKTpOMOHTaXka

3. OT rmaBHOIO PHEPreTHKA

4. OT TeXHUKHU 0E30MMacHOCTHU
Cnan npencrasutens YKCa
[Tpunsn:

1. HayanpHuk 1iexa

2. MexaHuK 11exa

3. [IpencraBurens or OI'M

3ameuaHusl.

IIpakTuyeckoe 3ansitue Ne 3




1 Tema: Pa3zpa0doTka cxeMbl MOHTA:KA JICHTOYHOI0 KOHBeliepa

211ens 3aHgaTHS
OO0y4eHwUs:
- MpUOOpETEeHNE HABBIKOB Pa3pabOTKH CXeM MOHTa)Ka MallTiH
HEIMPEPHIBHOI'O TPAHCIIOPTA
Bocnuranus:
- BOCIIUTAHKUE 3HAYUMOCTHU BBIOpaHHOM MTpodeccuut
Pa3Burus:
- CaMOCTOSITEILHOCTH B TIpoliecce yueOHOro Tpyaa

3 3aganue

3.1 U3yunTts yCTpONCTBO JIEHTOYHOTO KOHBEWEPA U JaTh €r0 ONUCAHUE
3.2 Pa3paboTtarb cxeMy MOHTaXa JICHTOUHOT'O KOHBelepa

3.3 CocTaBUTH OTUET

4 TIpoIoKUTENBHOCTD PaOOTHI
[Ipo1oKUTETBHOCTD PA0OTHI - 2 Yaca

5 MarepuanbHoe oOecrieueHue

5.1 MeToauyeckue yKa3aHus 10 BBIIOJHEHUIO JA0OPAaTOPHOM pabOThI

5.2 Texuudeckas v CripaBoYHas JUTEpaTypa:

1 Boropoa A.A I'py30noabeMHBIE U TPAHCIIOPTHBIE MAIIMHBI.-M.:
Merannyprus, 1989

2 WamkoB .1 MoHTax, SKCIUTyaTanyss 1 pEMOHT OABEMHO-
TPAHCIOPTHBIX MalInH.-M.: MamuHocTpoenue, 1981. [223]

3 Weunronsa M.H. , Heuaes JI.H., TexHosiorust peMmoHTa 1 MOHTa»xa
POMBIIIEHHOT0 000pyioBanus. .-JI.: MammHoctpoenue, 1973.

5.3 Cxema-muiakar JEHTOYHOTO KOHBeMepa

5.4 TlactiopT JIEHTOYHOTO KOHBEMEpa

6 Kparkue TeopeTU4eCKue CBEACHUS

CranuoHapHble  JICHTOYHBIE  KOHBEHEpPBI  OTHOCATCS K  MallMHam
HENPEPBIBHOIO TPAHCIIOPTA. XapaKTEpPHOM MX OCOOEHHOCTBIO SIBISETCS HU3Kas
CTEIIEHb UX 3aBOJCKONW TOTOBHOCTH.

CranuoHapHbIe JIEHTOYHbIE KOHBEWEPHI 00I1Eero Ha3HAUYEHUSI MOHTHPYIOT Ha
Jerkux (yHIaMEHTaX, 5CTakaJax W B TPAHCHOPTHBIX rainepesx. [amepeu
BBIIIOJIHAIOT B BHUJE OTHAEIBHBIX MOHTQXHBIX JJIEMEHTOB JIMHHOM 15...20M,
yCTaHaBJIMBAEMbIX Ha OMIOPaX, UM B BUJE €IMHOIO YKPYITHEHHOTO OJI0Ka.

[ToaroToBKYy K MOHTa)Xy KOHBEWepa HAUMHAIOT C pa30MBKMU IJIABHOM OCH, a
3aTeM Oced MPHUBOJHON M HATSXKHOM CTaHLMM, oOpamias 0co00oe BHUMAaHHE Ha
INPUBS3KY K OCAM IPUMBIKAIOIIMX TPAHCIIOPTHBIX U TEXHOJIOTHYECKUX YCTPONCTB.

COopKy HAaUMHAIOT C ONOPHON METAJUIOKOHCTPYKIMHU MPUBOJA WU HATSAKHOM
CTaHLIMM, a 3aTEM MOHTUPYIOT CPEIHION0 4acTh. Ha 3akpernseHnyo



METAJTIOKOHCTPYKIHMIO YCTAHABIMBAIOT POJIMKO ONOpHI. Ilocie BBITOMHEHUS 3TUX
paboT yCTaHABIMBAIOT KOHBEUEPHYIO JIEHTY.

MoHTaX  JICHTOYHBIX  KOHBEHEPOB  YCKOPSIIOT  3a0JIarOBpeMEHHOM
MOJITOTOBKOM M YKPYITHUTEIBHOM COOpKOI 000pyI0BaHUs, a TAKXKE MapaylieIbHbIM
BeJICHUEM pabOoT MO0 MOHTAXKY AJIEMEHTOB CPEIHEN YacTH, MPUBOJHON U HATSKHOU
CTaHLMU CPa3y B HECKOJIbKUX ITyHKTaX.

[lepen onpoboBaHKEM JIEHTOYHOI'O KOHBEHEpa B XOJIOCTYIO JOJKHBI OBITH
YCTaHOBJIEHBI 3alIUTHBIE KOXKYXH, OOpPTa, TEUKH BOPOHKHU, OYHCTHBIE YCTPONCTBA.
Jlenta nmomkHa OBITH HATSHYTa pacueTHbIM ycuiaueMm. KonBeiiep ompoOyroT B
XOJIOCTYyI0 B TeueHue 3...4 dacoB, MpoBepsis pabOTy MEXaHHW3MOB, HAarpeB
MOAIIMIIHUKOB, BpAaILICHUE POJIMKOB, OTCYTCTBHE TE€UM Macjla M3 peayKTopa.
['maBHOE BHUMAHHE YACISIOT KOHTPOIO IPABUIBHOCTH JBUKEHUS JIEHTHI.

OnpoObIBaHKE MO HATPY3KOM OCYIIECTBIAIOT B TeueHue 12 yacos. ' maBHOE
BHUMAaHUE IIPU 3TOM YAEJSIOT MPAaBUIBHOCTH 3arpy3KHu U pa3rpy3Ku KOHBeMepa.

7 BeimoaHeHue paboTh

7.1 O3HaKOMIIEHHE C OCHOBHBIMH TEOPETUYECKUMU MOJIOKEHHUSIMU O
MOHTaK€ MAaIlIMH HENPEPBIBHOI'O TPAHCIIOPTA

7.2 U3yunTh yCTPONCTBO JIEHTOYHOTO KOHBEMEpA U JaTh €ro OMHUCAHUE

7.3 BpInosiHEHWE CXEeMBbI MOHTaKa JIEHTOYHOTO KOHBEWepa

7.4 Odopmiierne oTuera

8 ConepxaHue oT4yeTa

8.1 Homep paboTsI

8.2 HaumeHoBaHue paboThI

8.3 Llenb paboThI

8.4 MarepuanbHoe o0ecrieueHue

8.5 Cxema JIeHTOYHOTO KOHBENEpa U €r0 ONMCaHUE
8.6 CxeMa MOHTaXa JIECHTOYHOI'0 KOHBelepa

8.7 BeiBoJ

IIpakTHyeckoe 3ansaTue Ne 4
1 Tema: PazpadoTka cxeMbl MOHTA:Ka MOCTOBOI'0 KpaHa

21lenp 3anaTUs
OO06yueHus:
- IprOOpEeTEeHNE MEPBUYHBIX HABBIKOB Pa3pab0OTKU CXEM MOHTAKHBIX
KpaHOB



Bocnuranus:

- BOCTMTaHHE 3HAYMMOCTH BBIOpaHHOM mIpodeccuu
PazButus:

- CaMOCTOSITEIFHOCTH B TIPOIIECcCE YICOHOTO Tpyia

3 3aganue

3.1 U3yuuTh yCTpONUCTBO MOCTOBOT'O KpaHa 00IIIero Ha3HAYeHUS U JIaTh €ro
OITMCaHHueE

3.2 Pa3paboTaTh cCXeMy MOHTa)ka MOCTOBOT'O KpaHa 00IIIeT0 Ha3HAYCHUS

3.3 CocTaBUTB OTYET

4 TIpoIOKUTENBHOCTD PaObOTHI
[IpoiomxUTETEHOCT PAOOTHI - 2 Yaca

5 MarepuaiibHOE 0OecrieueHue

5.1 MeToauyeckue yKa3aHus 10 BBIIOJHEHUIO JA0OpaTOPHOM pabOThI

5.2 Texuuyeckas v CripaBOYHas JIUTEpATypa:

1 boropon A.A I'py30noabEMHBIE U TPAHCIIOPTHBIE MAIIMHBL.-M..:
Merannyprus, 1989

2 NBamkoB .11 MoHTax, SKCILTyaTalus U peMOHT MO bEMHO-
TPAHCIOPTHBIX MaMH.-M.: MammnocTtpoenune, 1981. [206]

3 eitnronsa M.H. , Heuaes JI.H., TexHosorus peMoHTa U1 MOHTa»xa
MIPOMBIIINIEHHOT0 000pytoBanus. .-JI.: Mammnoctpoenue, 1973.

5.3 Cxema-miakat MOCTOBOIO KpaHa

5.4 TlactiopT MOCTOBOT'O KpaHa

6 KpaTkue TeopeTnyecKkue CBeIeHHs

Ha mammHoCTpoUTEIbHBIX NPEANPUATUAX HAUOOIbIIIEe IPUMEHEHUE UMEIOT
KpaHbl O0LIeTr0 Ha3HAUYEHUs IPy30M0AbeMHOCTHIO 10 50 T. X MOHTHPYIOT B
3aKpPBITHIX L€XaX MPOMBIIUICHHBIX 3JJaHUI BHOBb CTPOSIILIUXCS U ACHCTBYIOLIUX,
pexe-Ha OTKPBITHIX 3cTakanax.KpaHbl mocTynaroT Ha MOHTaX pacCeYEeHHBIMHU Ha
OTJIEIbHBIE COCTABHBIE YacTU. MOCTBI KPaHOB MTOCTABJISIIOT B BUJIE JBYX
MOJIYMOCTOB B cOOp€ C IJIOIIAIKaMH WA B BUJI€ JIBYX MPOJIETHBIX U JIBYX
KOHLEBbIX 0anok. OTAENbHO NOCTABIISIIOT COOpaHHBIE IJIaBHbIE U
BCIIOMOTATENbHbIE TEJIEKKH, KAOUHBI, TPy303aXBaTHbIE YCTPOWCTBA U KaHAJIBI.
MocTbl KpaHOB Ipy30M0IBEMHOCTBIO CBBINIE SOT MO YCIOBHUSAM MEPEBO3KU
KEJIE3HOAOPOKHBIM TPAHCIIOPTOM PACUWICHSIOT IIPH IIOCTaBKE Ha OOJIbILIOE
KOJINYECTBO JIEMEHTOB

ITogbeM KpaHOB B MPOEKTHOE MOJIOKEHUE OCYIIECTBIISIETCS CIETYOLIIUMU
METOJaMHU:

- IOJIbEM MOCTa C TEJEXKKOU, COOpaHHbIE BHU3Y (Ha CTEJUIaKax C
YJI0KEHHBIMU PENbCaMM), C MOCIEAYIOUUM MOHEMOM KaOUHBI;

- IOJBEM MOCTA, PACUJIEHEHHOT'O Ha JIBa MOJYyMOCTa, C TIOCIEIYFOIIIM
MOIbEMOM TEJEKKHU U KAOWHBI



MoHTaX MOCTOBBIX KPaHOB OOILIET0 Ha3HAYEHHSI HE3aBUCUMO OT MX
pa3MepoB, MAaCChl U JINCTA YCTAHOBKU CBOAMUTCS K CIIETYIOLIUM OIEPALIUSIM:

- pa3rpy3Ka 3JIEMEHTOB KpaHa U packiaJka X BOJU3U MecTa MOHTaxa (Win
MOHTaX C KOJIEC);

- cOopka MocCTa;

- IPOBEpPKA MEXaHMU3Ma MEepPeIBKEHNUS KpaHa,

- IOBEM MOCTa @ COOPaHHOM BM/JIE€ WJIN OTJEJIbHBIMU ITOJYMOCTAMU;

- IPOBEpPKA MEXaHNU3Ma TEJEKKH;

- IOJBEM TEJIEKKH U YCTAHOBKA €€ Ha MOCT;

- YCTaHOBKa 3JIEKTpoanmnapaTypsl B KaOHHe;

- IOJTBEM U 3aKpeIICHUuEe KaOUHBI, 3JIEKTPOMOHTaXKHBIE pa0bOTHI,
pEeryaupoBKa TOPMO30B U YCTPOIMCTB O€30I1aCHOCTH, 3alIaCOBKU KAHATOB,
onpoOOBaHME U Ccllaya KpaHa.

Pa3rpy3ka 3€eMEHTOB MOCTOBOI'O KpaHa Ha MECTE€ MOHTa)ka OCYIIECTBIISIIOT
[IEXOBBIMH MOCTOBBIMHU KpaHaMmH ( TIpU MOHTa)KE€ B ICHCTBYIOIIEM II€XE) UITU
CTPOUTEIbHBIMU (OAIIEHHBIMH ) U TIEPEABMKHBIMA MOHTAXHBIMU KpaHamu ( IpU
MOHTa)X€ B CTPOSIILIEMCS LIEXE), a IPU UX OTCYTCTBUM — JIeOeIKaMH, TOMKpaTaM

7 BeinosaHeHue padoThl

7.1 O3HaKOMIIEHHE C OCHOBHBIMH TEOPETUYECKUMU MTOJIOKEHHUSIMU O
BBIIIOJIHEHNU PabOT IO MOHTaXy KpPaHOB

7.2 CocTaBieHue CXeMbl MOHTaKa MOCTOBOI'O KpaHa 00ILIero Ha3HAYEeHUS U
€ro OnucaHue

7.3 CocTaBieHue cXeMbl MOHTaKa MOCTOBOT'O KpaHa O0IIEro Ha3HaYeHUsI

7.4 OdopmiieHne oTyeTa

8 ConepxaHue oTdyera
8.1 Homep paboTsl
8.2 HanmeHoBaHue paboThI
8.3 Ilenn paboThl
8.4 MarepuanbHoe o0ecrieueHue
8.5 Cxema MOCTOBOTO KpaHa O0IIero Ha3HAYeHUs U ero OMKUCaHNe
8.6 Cxema MOHTa)ka MOCTOBOI'O KpaHa O0ILEro Ha3HAUYECHHUSI
8.7 BbIBOI.



IIpakTHyeckoe 3ansiTue NeS

Tema: «A3ydyeHne KaHATOB»

2 lean 3ansATHSA
OOyuenus:
- MpruoOpeTeHne 3HaHU 0 KOHCTPYKTUBHBIX OCOOCHHOCTSX KAHATOB , YMEHUS UX
BBIOMPATH U TPOU3BOIUTH PACUETHI HA IPOYHOCTbD.
Bocnuranus :
- CO3HATEIBLHOT'0 OTHOIIEHUS K MPUOOPETEHUIO TEOPETUUECKUX 3HAHUHN U
MPAKTUYECKUX HABBIKOB .
PazBurus :
- YMEHHUE OCMBICIIMBATD MOJTYyUYCHHBIC 3HAHUS U MPUOOPETEHHBIC HABBIKY .
3 3aganue

N3yunTh yCTpONUCTBO KAHATOB U UX MAPKUPOBKY.

Bri6parts cranbhoi# mpoBosiounblil kaHaT o 'OCT 2688-80 ans mexanuzma
noAbeMa KPIOKOBOW TENEKKH ( TIaBHBIA MEXaHU3M ) MOCTOBOTO 3JIEKTPUUYECKOTO
KpaHa ¢ 3a/laHHOM rpy301o0 beMHOCThi0 — QT , Maccoit moaBecku — G Kr .

Pexxum pa0boThl - cpegHuil. bioku CMOHTUPOBaHBI HA MOUIUITHUKAX KAUCHHUS .

3apucoBaTh ACKHU3 TMOMEPEUYHOTO ceYeHMs KaHarta . PacimdpoBats 0603HaUeHUS

KaHaTa
Bapuantsl 3ananuii
Ne Bap I'py3onoabeMHOCTh Macca nogBecku ,Kr
KpaHa ,T
1 10 300
2 10 250
3 10 275
4 10 350
5 15 250
6 15 300
7 15 350
8 20 250
9 20 300
10 20 350

4 TIpoaomKUTEIbHOCTD BBIMOJHEHUS PAOOTHI

[IpoaOMKUTETLHOCTD BBIMOJHEHUS IPAKTUUECKOM paboThl — 4 yaca

5 MarepuanbHoe oOecrieueHue

5.1 Meroandeckue ykazaHus 1O BBIMOJHEHHUIO TPAKTUUYECKON pabOTHI .



5.2 IInakarsl - CXEMBI .

5.3 Texnuyeckas v cripaBoYHas JUTEpaTypa :

5.3.1 Boropan A.A . I'py3010abeMHBIE U TPAHCIIOPTHBIE MAITUHBI.-M..:
Merannyprus ,1989.

5.3.2 Hlomonos Bb.I1., JIudanos B.A. I'py3onoapeMHbIe U TPAHCTIOPTHBIE
ycrpoiictBa. — M.: MammHocTpoenue, 1990.

6 KpaTkue TeopeTnueckue CBeIeHUA

CranpHble NPOBOJIOYHBIE KaHATHI (TPOCHI) SIBJISIIOTCS Hauboliee
pacupoCTpaHEHHBIMU I'PY30MO0TbEMHBIMHU U TSTOBBIMHU 3JIEMEHTAMH B MOJTBEMHO —
TpPaHCMIOPTHBIX MammKrHax. OHU 00€CTIeUNBAIOT MIABHOCTh U OECHTYMHYIO paboTy
IpH JIFOOBIX CKOPOCTSIX, TMOKOCTh BO BCEX HAIIPABJIEHUSX, HAJIEKHOCTh B paboTe
(pa3pylieHre MPOUCXOIUT OCTETIEHHO IO Mepe BO3paCTaHUs yucia 00OPHBIX
IIPOBOJIOK), OTHOCUTENFHO MaJIyt0 Maccy ( 10 CPAaBHEHUIO C LEMSIMH ).
KoHcTpyKkius kaHaTa onpeaesisieTcs YUCiaoM Npsiieil B KaHaTe, TPOBOJIOK B PN
U TUIIOM cepAe4YHUKa. PacipocTpaHeHbl MIECTUNPSIAHBIE KAHATHI C YHCIOM
npoBoJIoK B ipsiau 19 u 37. B o603nauenue kanara no 'OCT Bxoaut uucio
npsiaeit ( Ha IepBOM MECTE ), KOTOPOE YMHOKAETCsl Ha YKMCIIO IIPOBOJIOK B IPSIIH U
MPUOABIIAETCS YUCIIO CEPACYHUKOB C YKa3aHUEM €ro THIa : OpraHndecKui (0.c)
WJIA METAJUTUYECKUM .

XapakTtep KacaHUs MEXKy MPOBOJIOKAMH COCETHUX CIIOEB MPSAN MOKET OBITh
toueuHbIM (TK) wim nureitasiM (JIK). PaznoBuanoctu nocnenuero: JIK-O
(IpOBOJIOKH OTAENBHBIX CIIOEB MPSAN UMEIOT OJJMHAKOBBIN AnameTp), JIK-PO

( crou B IpsIISIX COCTABJICHBI U3 MPOBOJIOK OAMHAKOBBIX U Pa3HbIX TUAMETPOB ).
Crnenyer NpuMEHSTh KaHAThl TUHEHHBIM KaCaHUEM, T.K. IIPU 3TOM KOHTAaKTe
HAIPsDKEHUS] MEXTy TTPOBOJIOKAMHU COCEIHUX CJIOEB CHUKAIOTCS , & CPOK CITYKObI
KaHaTa yBenuuuBaercs .CTajabHble KaHAThI , KaK U3 CTAHIApPTHBIE ,
BBIOMPAIOTCS 110 Pa3phIBHOMY yCHIIHIO. J[711 HABUBKY KaHATOB MPUMEHSIOTCS
O6apabanbl. bapabaHbl TPUMEHSIOTCS JUTsl OJTHOCIONHBIX, PEKE, MHOTOCIOMHON
HAaBHBKH KaHAaTOB.

BbapabGanbl BHIMOTHSAIOT JIUTHIMU U3 YyT'YHA WU CTaJU U CBAPHBIMU U3 CTaJIH.
bapabaHbl MOT'YyT UMETH INIA/IKYIO IOBEPXHOCTh WJIA MIOBEPXHOCTH C BUHTOBOM
KaHaBKOM (Hape3Hbie). B O0JbIIMHCTBE ClTydyaeB B IPy30M0IbEMHBIX MAILIMHAX
MPUMEHSIOT Hape3Hble OapabaHbl 17151 OJHOCIONHON HAOMBKHU KaHaTa.

HpI/IMeHeHI/Ie CTAJBbHbBIX KAHATOB

CrasibHBIE KaHAThI SBISIOTCS CJIOKHBIM M OTBETCTBEHHBIM BHIOM NPOBOJOYHBIX
uznienuii. OHU UMEIOT OOJIBIIOE YHMCIIO TUIOB M KOHCTPYKIMI M pa3inyaroTcs Mo
(opMe onepeyHoro CeYeHUs Kak caMoro KaHaTa, Tak ¥ €ro 3JIEMEHTOB, a TAKXKe 110
(bU3HKO-MEXaHUYECKUM XapaKTEPUCTUKAM MTPOBOJIOK U CEPJICUHUKOB.



MPOROJIOKA T
BHYTPelnunii clIoii npsan

KoHcTpyKIus cTa1bHBIX KAHATOB

CranbHble KaHaThl, U3TOTOBJSIEMbIE M3 OOJIBIIOIO YHCIa OTACIBHBIX MPOBOJIOK,
00J1aTatf0T TIOBBIIIEHHONW MPOYHOCTHIO U Majoll M3THMOHOM KECTKOCThIO, YTO
oOyciaBiMBaeT HMX IIMPOKOE NpUMEHeHHEe B KpaHax. KOHCTpykius KaHAaToOB
HopmupoBaHa psagom ['OCT; TexHudyeckue ycioBUs Ha KaHAThl, U3TOTOBIISIEMBIE U3
KPYIJIbIX TPOBOJOK, ycTtaHoBieHbl mo ['OCT3241-80, Ha KaHaThl 3aKpbBITHIC
Hecymue — o 'OCT 18899-73, Ha ocTanbHble KaHATHl — MO COOTBETCTBYIOIIUM
['OCT. Cornacuo I'OCT 3241-80 110 KOHCTPYKIMHU Pa3IMYalOT KaHAThI: OJIMHAPHOU
CBUBKM M3 TIPOBOJIOK, CBUTBIX [0 CHHUpPaJd B OAWUH WIM HECKOJIBKO
KOHIICHTPUYECKHUX CJIO€B; TBOMHON CBUBKH, COCTOSIIINE U3 MPSJICH, CBUTHIX B OJIUH
WM HECKOJIbKO KOHIEHTPUYECKHUX CJIOEB; TPOMHON CBUBKM M3 CBUTHIX KaHATOB
NBOMHON CBUBKM (cTpeHr). KaHaTbl ABOMHOW CBUBKM C IIPOTHUBOIOJIONKHBIM
HAIllpaBJICHUEM CBUBKUA TpsJAEd 1O CJIOSM HMEIOT MEHbIIEe CTPEMIICHHE K
KPYYEHHI0, YeM KaHAThI C OJTHUM CJIOEM MPSJICH.

i f C IUHEWHBIM KaCAaHUEM

C toueunsiM kacanueM (TK) (JIK)

HpI/IMeHHGMBIG HJIA KPaHOB KaHATbl W IPAJH B KaHaTaX HMCHOT KPYIJIOC U
IMOTICPCYHOC CCUCHUC.

[Io Tury CBUBKM Opsiiel U KaHATOB OJMHAPHOM CBUBKM pa3innyaroT kaHatel: TK —
C TOYEYHBIM KAaCaHHEM IIPOBOJIOK MexAy ciioamu; JIK — ¢ nuHeHbIM KacaHueM
npoBoJIOK Mexay cinosmu; JIK- O — ¢ JMHENMHBIM KacaHHEM MPOBOJIOK MEXKIY
CIOSIMM TIpH OJWHAKOBOM JMAaMETPE MNPOBOJOK MmO ciosM npsau; JIK-P — ¢
JIMHEVMHBIM KaCaHUEM ITPOBOJIOK MEXK]y CIIOSAMU IPHU Pa3HBIX AUAMETPAX MPOBOJIOK
B HapykHOM cioe npsaau; JIK-3 — ¢ TuHeHbIM KacaHHEeM MPOBOJIOK MEXK]Y CIOSMHU
u nipoBosiokamu 3anosniHeHust; JIK-PO — ¢ nuHelHbIM KacaHHEM MPOBOJIOK MEXITY
CJIOSIMH M MMEIOIIKE B MPSIAU CIOU C MPOBOJIOKAMH Pa3HBIX JTUAMETPOB U



CJIOM C TPOBOJIOKaMHU ojauHakoBoro auamerpa; TJIK — ¢ xoMOMHHUpPOBaHHBIM
TOYEYHO-JIMHEMHBIM KACAHUEM IPOBOJIOK.

Kanartsl, paboTatoiue Ha O610kax u 6apabaHax ¢ MOTYKPYIJIOW KaHABKOMW, CIEAyeT
BbIOMpaTh ¢ npsaaamu JIK, Tak kak ux gonrosedHocts B 1,5 — 2 pa3a Oosnblie, yem
Ka”aToB ¢ npsasmu TK.

[lo wmarepmany cepaeyHUMKa pas3au4aroT KaHaTbl: 0.C. — C OPraHUYECKUM
CEPACYHMKOM M3  HATYpAJIbHBIX  WJIM  CHHTETHMYECKUX  MATEpHUAJIOB,
NPEIOXPAHAIONIMM OJlaroiapsi MPOMMUTKE CMAa3KOil BHYTPEHHHE YacTU KaHaTa OT
KOPPO3HHM U CHOCOOCTBYIOIIMM YMEHBIIEHHIO HCTHPAHUS MPOBOJIOK; M.C. — C
METAIINYECKUM CEPACUHUKOM.

B kaHarax IBONHHOI CBMBKHM OOBIYHO NMPUMEHSIIOT OPraHUYECKE CEpAEeYHUKH. B
rOpsiYMX 1i€XaX MCHOJIb3YIOT AacOecTOBbIE WM METAJUIMYECKUE CEPICUHUKH.
Merannndyeckue CepACUYHUKU NMPUMEHSAIOT TAK)KE IIPU MHOI'OCIIOMHON HAaBUBKE Ha
OapabaH.

[To cnocoOy cBHBKHM pa3nuuaroT KaHatel: H- HepackpyuuBaromuecs (mpsad B
KaHaTax JIBOWHOW M TPOMHOUW CBUBKH, HAPY’KHBIC NP MHOTOIPSAIHBIX KaHATOB,
IIPOBOJIOKM B KaHAaTaX OJMHAPHOW CBUBKH COXPAHSAIOT CBOE IIOJOKEHHUE IOCIIE
CHATHSI TEPEBS30K W 3aBapKh C KOHUA KaHaTa, IPU OTOM METAJUIMYECKHE
CEpACUYHUKH MOYHO W3rOTaBIMBaTh  PACKPYUYHBAIOLUMUCH); P -
packpyuuBarouiecss (CTpEHIH, MNpsSad M MPOBOJOKH HE COXPAHSAIOT CBOETO
IIOJIO’KEHUS B KAHATE I10CJIE€ CHATHS MEPEBA30K U 3aBAPKU C KOHIIA KaHATa).

HepackpyunBaronuecs: KaHaThl OJlaroapsi MpeaBapuTEIbHOMY H3THOY MPOBOJIOK
UMEIOT MEHBINIEe CTPEMJICHUE K KPYUYEHHUI0O W OO0pa3oBaHUIO y3JI0B U TETENh U
00y1a1aroT OOJIBIIIEH JOJITOBEYHOCTEIO.

[To HanpaBiieHHIO CBUBKH Pa3IMYalOT KaHAThI MPABOW CBUBKU U JieBoil (JI)
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IIpaBas cBuBKa JleBas cBuBKa

h

HanpaBneHHe CBHMBKM KaHaTa ONpPCACIIACTCA: JJISI KaHATOB OI[HHapHOfI CBUBKHU —
HAIIPaBJICHUECM CBUBKHU ITPOBOJIOK HAPYIKHOI'O TCJIOA; IJII KAHATOB I[BOﬁHOﬁ CBHBKHU
— HAIIpaBJICHUCM CBUBKHU Hp;meﬁ HAPYKHOI'O CJIOA; JJISI KaHATOB TpOfIHOﬁ CBHBKHU —
HaIIPpaBJICHUCM CBHBKH CTPCHI' B KaHATaXx.

HampasieHue CBUBKM UMEET 3HAUCHUE TOJIBKO MPU TIaAKuX OapabaHax.
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[Tpu moaBecke Kproka WiM rpeidepa Ha AByX U OoJiee BETBAX JUJISI YMEHbIIEHUS
Kpy4eHUs CIEAYET IPUMEHATh KaHAThl PAa3HOU CBUBKHU.

[To coueranuio HaNpaBJICHUM CBUBKH KaHAaTa U €ro 3JIEMEHTOB B KaHATAaX JBOMHOU
Y TPOMHOW CBUBKHM Pa3IMyalOT KaHAThI: KPECTOBOM CBUBKHU (HAIPABICHUE CBUBKU
KaHaTa W HAalpaBJCHUE CBUBKU CTPEHT W NpsSAed MNPOTUBOIOIOXKHO); O —
OJIHOCTOPOHHEW CBUBKM (HANpaBJICHUE CBUBKM KaHaTa W CBUBKU MpsAJEed IO
Hapy>XKHBIM MPOBOJIOKaM OAMHAKOBO) (puc. A); K- koMOMHMUpPOBaHHON CBUBKH (C
YepeayIIIMMUCS Yepe3 Mpsiib HAIPaBJICHUSAMHU CBUBKH MPAJIEH ).
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KpecroBas OnHOCTOPOHHSIA

B

JI1st moAbEeMHBIX KPaHOB, a TakXe Mpu paboTe KaHATOB HA OJIOKaX C KaHABKaMU C
MOJIPE30M M KJIMHOBUAHBIMH M Ha IJIOCKUX 000JaX, PEKOMEHIYeTCsl KpecToBas
CBUBKa. B ciyudae, korga KOHCTPYKLMS MEXAaHU3Ma HCKIIOYAeT BO3MOXKHOCTH
Kpy4eHUsl KaHaTa (Halpumep, TATOBbIE KaHAThl, KAHATHI MEXaHU3MOB M3MEHEHUS
BbUIETA CTpEN) U HPH 3TOM MHPUMEHEHbI MOIYKPYTJble KaHABKHM M OJHOCIIONHAs
HaBUBKAa, PEKOMEH1YETCSl OJHOCTOPOHHSISI CBUBKA.

KanaTel TpOMHOM CBUBKH M3TOTABJIMBAIOT TOJIBKO KPECTOBOU CBUBKHU.

[Io cremeHn KpPyTUMOCTH pa3iMYalOT KaHAThl: KpyTAluecs (C OJAMHAKOBBIM
HaIpaBJICHUEM BcexX mpsifen B ctpeHr); MK — mano kpyTsiuecs: (MHOTOCIOMHBIE
MHOTONPSIHBIE U OJUHAPHON CBUBKH C MPOTUBOIMOJIOKHBIM HAIPaBIEHUEMCBUBKH
AJIEMEHTOB 10 CJIO0SIM).

[Io MexaHMYECKUM CBOMCTBAM Pa3JIMYAIOT KaHATHI U3 MPOBOJIOKK Mapok B, I m II.
Mapky B crenyer npuMeHSTH TOJBKO B 0CO0O OTBETCTBEHHBIX cliydasx. B
OCTAJIBHBIX CJIy4asx JUIsi KpPAaHOBBIX KAaHAaTOB PpPEKOMEHIYETCA IPUMEHSTH
IIPOBOJIOKY MapkH .

[To BuUIly MOKPBHITHS MOBEPXHOCTH IMPOBOJIOK B KaHATE pa3IMyalOT KaHAThI: 0e3
nokpeiTust; OXK — ¢ IMHKOBBIM MOKPBITUEM IPOBOJOKK MJII OCO00 >KECTKUX
arpecCUBHBIX yCIIOBUM paboThl, XK — ¢ IIMHKOBBIM MOKPHITHEM IPOBOJIOKU IS
KECTKUX arpeCCUBHBIX yCIOBUHN paboThl; C — C IIMHKOBBIM OKPBHITUEM MTPOBOJIOKU



JUISL CPEIHUX arpecCUBHBIX YCI0BUHM padboThl; [1 — ¢ mokpbITHEM KaHATa WU
NpsAeH NCKYCCTBEHHBIMU MaTEpHaIaMU.

JJi KpaHOB MPUMEHSIOTCS KaHAThI IPYy30BOr0 Ha3HauUEHUs, 0003HauYaeMble OyKBOii
I', kKaHaTBI TPY30JII0ACKOTOHAa3HauYeHUs 0003Ha4aroT OykBamu ['J1.

[To TOYHOCTH W3TOTOBJICHHUS PA3TMYAOT KaHAThl HOPMAJIBHOW TOYHOCTH U
noBbitieHHOH (T).

MapkupoBouHasi rpynmna Mo BPEMEHHOMY COMPOTHUBICHUIO Pa3phIBY IMPOBOJIOK
npuHUMaeTcsi 00bIYHO B npenenax 1372-1764 Mlla (140-180 krc/mm KB.), u3penka
1o 1960 MIla (200 krc/mMm KB.).

XapakTepUCTHKH CTAJIbHBIX KAHATOB

Io MEXaHUYECKUM CBOMCTBaM MPOBOJIOKH:
Mapku BK - BbICOKOrO KauectBa, Mapku B - IOBBIIIEHHOIO KadecTBa, Mapku | -
HOPMAaJIbHOTO Ka4eCTBa;

ITo MPOYHOCTHBIM XapaKTepuCTHKAM:
C MApKHPOBOYHBIMHU I'PyNHIIaMU BPEMEHHOI'O CONPOTUBIEHUS pa3phiBy - 1370 (140),
1470(150), 1570(160), 1670(170), 1770(180), 1860(190), 1960(200), 2060

(210), 2160(220).
Kanatet MmapkupoBouHbix rpyti 1370(140) - 1770(180) uzrotaBiauBaroTcs CEpUitHO,
OCTaJIbHBIE M0 COMIACOBAHUIO.

ITo BUIY NOKPBHITHA MOBEPXHOCTH NMPOBOJIOKH:
0e3 TOKpBITHS: C IIMHKOBBIM IOKPBITHEM - i1 0CO00 KECTKHX arpecCHUBHBIX
ycioBuid pabotel (OXK), /it )KECTKUX arpecCUBHBIX ycioBuid pabotsl (OK), mis
CPEIHUX arpecCUBHbBIX ycinoBui padoTsl (C).

IIo HA3HAYEeHUIO KaHaTa:
rpy3omtoackue (I'JI) ais moabema u TpaHCTIOPTUPOBKY JIIOEH U TPY30B; IPY30BbIC
(I') - nns TpaHCIOPTUPOBKH T'PY30B.

Io MaTepuagy cepaeYHHUKA:
C OpPraHWYECKUM CEepACYHUKOM (0. C.) W3 HATypaTbHBIX WA CHHTCTHYECKHX
MaTepuaoB; ¢ METALTMYECKUM CEPACYHUKOM (M. C.).

Io HANPABJICHUIO CBMBKH 3JIEMEHTOB KaHaTa:
paBoi CBUBKH, JIeBOU cBUBKH (JI).

ITo coyeranuio HanmpaB/IeHU!l CBUBKHM KaHATA M €ro 3JIEMEHTOB: KPECTOBOU
CBUBKU - HAaIlPABJICHHUE CBUBKU IIPSAJIEN B KaHATE MPOTUBOIIOJIOXKHO HAIPABICHUIO
CBUBKH MPOBOJIOK B IPSAsAX; OAHOCTOpOHHEW cBUBKU ((0) -HampaBlieHUE CBUBKH
MPSAIEN B KaHATE U MPOBOJIOK B MPAASIX OJITUHAKOBOE.



ITo CTeNeHHu KPYTHMOCTH:
KPYTSIIUECS - C OJJMHAKOBBIM HAIIPABJICHUEM CBUBKH BCEX MPSIACH MO CIIOAM KaHaTa
(mectTu- W BOCBMHIPSAHBIE KaHAThl C OPraHUYECKUM M METAUTMYECKUM
Cep/ICUHUKAMM );

ManokpyTsammecs (MK) - ¢ npoTHUBOMNOIOKHBIM HAlPaBICHUEM CBUBKHU JIEMEHTOB
KaHaTa II0 CJOSIM B MHOTOCJIOWHBIX, MHOTONPSJHBIX KaHAaTax W B KaHaTax
OJUHAPHOW CBUBKH.

Io CIocooy U3rOTOBJICHUS:
HepackpyuuBatomuecs (H) - aneMeHTsl kKaHaTa COXpaHSIOT CBOE MOJIOKEHUE TIOCIIE
CHSTHUS BSI30K C KOHIIOB KaHATa U yJaJIeHUs 3aBapKd TOPILIA; PACKPyUHUBAIOLIUECS;
puxtoBaHHbie (P).

[lo Tunmy CcBUBKM mpsgeli ©W  KAHATOB  OAMHAPHOM  CBHUBKH:
C TOYEYHBIM KacaHWeM MpoBOJOK Mexay ciosmu (TK); ¢ nuHEdHbIM KacaHueMm
npoBosiok Mexnay ciosmu (JIK); ¢ KOMOMHUPOBAaHHBIM TOYEHYHO-TMHEUHBIM
KacaHueM MpoBoIok Mexay ciosimu (TJIK).

IIo TOYHOCTH HU3roTOBJICHUA:

HOPMaJIbHOM TOYHOCTH; TOBBIMIEHHOM TouHOCTH (T); C  y’KecTOYeHHBIMU
MpeneNbHBIMU OTKJIOHEHUSMH T10 JUaMETpPy KaHata.

IIpumep yc10BHBIX 0003HAYEHHU I

ﬂ,:.ll-[UU'I'L}pL}HHL‘:fi CHHEEKH

Mapka B —

r NOBBILEHHOH TOUHOCTH
AHAMET *

T 1 Kamar 12-IV1-B-J1-0-H-T-1770 TOCT 2688-80

TPY30IOICKOTO MapPKHPOBOUHOH TPYIIE]

HAZHAYEHHA 1770 Hivana™ (180 kre/sm)

NEBOI CBHBKH HEPACKPYUHBAKIIHHC

HasBanue HN300pakenue
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Bocsmunpsgabii

Bocemuaanatunps a1

3aKpbITOM KOHCTPYKIUHU C ABYMS CJIOSIMUA KJIMHOBUIHOM
MIPOBOJIOKH, OJTHUM CJIOeM Z-00pa3HO MPOBOJIOKHU U
cepaeunrkom tuna TK

Tadoauuna 5.1 Buabl npsaaeit

ITo KOHCTPYKIHH PA3/IMYANITCHA KaHATbI

OnnHapHOM CBUBKHM (CIMPAJIbHbIE) — COCTOSIIIME U3 OJTHOTO, IBYX WJIM TPEX

CJIOEB MPOBOJIOKU, CBUTHIX B KOHIICHTPUYECKHUE criUpaiu (puc. 5.2)



Puc. 5.2 OnunapHasi cCBUBKa (CIUpPATIbHbBIC)

JIBOMHOM CBUBKM — COCTOSIIIUE U3 IIECTH U 00Jiee MpsAeH, CBUTHIX B OJMH

KOHIICHTPHYECKUH ciioit (puc. 5.3).

Puc.5.3 JIBoiiHOoas cBUBKa

TpoiiHO# CBUBKH - COCTOSIIIME U3 CTPEHT, CBUTHIX IO CIIUPAJIA B OAUH

KOHIICHTPUYECKUM ciolt (puc. 5.4).

Puc. 5.4 Tpolinas cBuBKa



[Tpunoxenue 1 .
HauMenblnee qonyckaeMoe 3HadeHue koddpduipenTa 3amaca npouHocT — Kz mo
HopMmaM Pocrexnanzopa
HaumenoBaHue kaHaToB

['py30BbI€ U CTPENIOBBIE I IPUBOIOB
Pyunoro

4.5

5.0

MammHHOTO TpU peKuMe paboTHI :
JETKOM

cpenHeM
TSKEIIOM

CrpenoBbie ,BRINOIHSIONUE (YHKIIMHA PACTSIKEK
['petidepusbie 115 rperidepoB ¢ pas3ieabHbIM IPUBOIOM

5.5

6.0

3.5

6.0

5.0

['petidepubie nms rpetiepoB ¢ MPUBOJAOM OT OJTHOTO JABUTATENS , @ TAK HKE

rpeidepoB 0THOKAHATHBIX ¥ MOTOPHBIX
3.

5

OTTsKKM MauT U OMOop :

IIOCTOSTHHO JIEVCTBYIOINX KPAHOB
BPEMEHHO JIEUCTBYIOIINX KPAaHOB

3.0

[Ipunoxenue 2.
Haumenbiiee nomyckaemoe 3HaueHHE KOdPGUIIMEHTA € TI0 HOpMaM
Pocrexnanzopa .

Tun rpy30no1beMHON MaIIHBI
['py30moabpeMHbBIE MAIITHBI
BCEX THUIIOB, KPOME CTPEIIOBBIX
KpPaHOB, SJIEKTPUUYECKUX TaJIeH 1

J1e0emoK

Tun npuBoaa

Pyunon

9,0

Pexxum paboTsI

MamvHHebBIN
cpenu 25

18

JIETKUI

v

20

Tsokenour 30

Tabnuua 1- Kanatsl. TUIT JIK-P6x19+10.c (I"OCT2688-80)

OvameTtp, Mm PacuerT-
Pa3zpbiBHOE ycunuve kKaHaTa B H,He meHee
MPOBOMOKY Has npu pacyeTHOM npefene NpoYHOCTM
nepsoro| Broporo cros mMacca Ha pacTaXeHue, H/u?
CeueHusa
eHTparnb-
HeHTp cnos Maroro BonbLor| pgcex 1000 m
Ka:aT HOW (BHyTPeH pa3mepa o MpoBOJIOK| cMa3aH-
Hero) pasmepal  mm2 )
HOTO 1150 -10]160 - 10]170 - 10{180 - 10| 190 - 107
1 6 6 6 KaHaTa,
MPOBOJIOKa|NPOBOSIOK|MPOBOMOK|NMPOBOJIOK “r
8.1 0.6 0.55 0.45 0.6 26.18 | 24.42 | 33300 [ 35500 | 37800 | 40000 | 42200
8.8 0.65 0.6 0.5 0.65 31.19 | 29.10 | 39600 | 42400 | 45000 | 47600 | 50300
9.5 0.7 0.65 0.55 0.7 36.69 34.23 | 46700 | 49900 | 50900 | 56100 | 59200
11.5 0.86 0.75 0.65 0.85 51.68 | 48.22 | 65850 | 70250 | 74650 | 79050 | 83450




OnameTp, Mm Pacuert-
Pa3zpbiBHOE ycunuve kKaHaTa B H,He meHee

NPOBOJIOKM HaA NPy pacyeTHOM Nnpeaerne NPoYHOCTU
Ha pacTsiXeHue, H/M?

nepsoro| BTtoporo cnos mMacca
m CeueHund
eHTparnb-
cnos Bonbior| scex 1000 m
KaHaT woii | (BHYTpeHn| Manoro
a pasmepa 0 NpOBOJSIOK| cMa3aH-
Hero) pasmepal | mm2

HOTO  115p.10{160-101170 -10/180 - 10| 150 - 10°

1 6 6 6 KaHaTa,
NPOBOJIOKa|NPOBOJIOK|MPOBOOK|MPOBOJIOK

Kr

125 09 0.8 0.7 0.9 | 5869 | 54.75 | 74800 | 79800 | 84700 | 89600 | 94700

135| 095 | 085 | 075 | 095 | 64.05 | 59.76 | 81650 | 87050 | 92500 | 97950 | 103450

15.0 1.1 1.0 0.8 1.1 86.27 80.5 |109500{117000{124500!131500!| 138500

16.5 1.2 1.1 0.9 1.2 104.56 97.5 |133000{141500(150500(159500!| 168500

175| 125 | 115 | 095 | 125 | 114.46 | 106.8 |145900[155050|155350|175100| 184800

195 | 14 13 1.05 14 | 14363 | 134.0 [182500[195000(507000]219500! 231500
210 | 155 14 12 155 | 17478 | 163.1 |222800(237700]552500|267400| 282250
220| 16 145 | 125 16 | 18450 | 1721 |235000[230500] 26600 |282000| 297500

240 175 | 155 | 135 | 1.75 |220.46 | 205.7 [281100{299800|313500!337250! 356000

250 18 165 | 14 18 | 239.16 | 223.1 [304500[325000{345500/365500 385500

Metonuka pacuera
1. MakcumanbsHOE ycHiIMe Ha OJHY BeTBb KaHata — F1, H.
F=(Q+G)-10/(Zk-Zn),

rae @ - rpy3onomabEMHOCT KpaHa, KT ;

G — Macca IoJIBECKH, KT

ZK — 9ucio HeCyIux BeTBen

Zn — KIIJI nonucnacra.
2.PacuetHoe pa3pbiBHOE ycunue — Flp, H .

F 1p — Ka -F 1,

rne K3 — kosdduuuent 3anaca npouHOCTH.
3. Be1bop kanara
[Io pacyeTHOMY pa3pbIBHOMY YCHJIMIO ONPENECIAIOT nauamMerp kanara tuma JIK-
P6x19+10.c — dk, MM, 1 pa3psiBHOE ycuine Ha HeM — Fpa3, H.
4 .PaccuuTbIBaeTCA IEMCTBUTEIBHBIN 3aI1ac MPOYHOCTH KaHaTa — K3a.
Ksg= Fpas-Zk-Zn/((Q + G)- 10)
5. CpaBuuBatorcs kodppuuuentsl K3 u Ks.
[Ipu ycnouu K3n > K3 ,xaHaT MOKHO UCIIOJIB30BATh .

6. Onpenensem nuameTp 6apadana D6, MM.
D6 =dk-(e—1),




rae dK — auaMeTp KaHaTa ,MM;

€ — KO3 (HUIMEHT ,3aBUCAIINNA OT TUIIA IPY30TOIbEMHON MaIlIMHA U PEXUMA e
AKCIUTyaTaluu.

Juametp GapabaHa OKpyTJIIEM JI0 LIETIOTO 3HaYeHus1, KpaTHoro 10 .

7 TlopsimoK BBITOTHEHUS paOOThI

7.1 O3HaKOMIIEHHE C OCHOBHBIMU TEOPETUUECKUM MOJIOKEHUEM pacuera
3JIEMEHTOB I'PY30M0IbEMHBIX MEXaHU3MOB.

7.2 BpITIOJIHEHHE PacyeToB U BRIOOpa CTAIBHOTO KaHATa /I MEXaHU3Ma MobeMa
KPIOKOBOM TENIEKKHU MOCTOBOTO JIEKTPUUYECKOTO KpaHa . PacmudpoBka
0003HaYEHU KaHAaTa .

BrinonHenue pacueToB quaMeTpa KaHATHOTo OapabaHa MexaHHW3Ma MOoAbEeMa .
7.3 BbINOTHEHHS 3CKH3a MONEPEYHOr0 CEUCHUS KaHaTa .

7.4 Odopmiienne oTyera .

8 Odopmienne oTueTa

8.1 Homep paboThI.

8.2 HaumeHoBaHue paboTHI .

8.3 Llenb paboTHI .

8.4 MarepuanbHoe obecrieueHue .

8.5 KpaTkue TeopeTnueckue CBEICHUS .

8.6 Pacuet u BbIOOp CTAJIBHOTO KaHATA .
Pacuer nuamerpa kaHatHOro 6apabana .

8.7 DCKU3 MONEPEYHOTO CEUCHU KaHaTa.

8.8 BriBOg .



IIpakTHyeckas padora Ne6

1 Tema: Pacuer cTpomnos.
2 Heab 3aHsTHS
OO0yueHnns:
- MPUBUTHE HABBIKOB pacyeTa CTPOTIOB.
Bocnuranus :
- CO3HATEILHOTO OTHOILIEHUS K MPUOOPETEHUIO TEOPETHUECKIX 3HAHUH U
MPAKTHYECKUX HABBIKOB .
Pa3Burns :
- YMEHHE OCMBICIIUBATh MOJTYUYEHHbIC 3HAHUS U TPUOOPETECHHBIC HABBIKH .
3 3amanue
N3yunTh 0COOEHHOCTH CTPOTIOBKH I'PY30B.
BBINOMHUTH 3CKU3 CTPOIIOBKU Ipy3a.
Bri6partsh cranbHO# ipoBosiouHbIi ruOkmii kaHaT mo ['OCT 2688-80 mns momgbema
rpy3a maccou G Kr.
BapuanTel 3ananuii

No Bap Macca rpysa , Kr KomnuecTBo Yron HaknoHa
BETBEH BETBHU, I'pa.
1 1000 4 45
2 1200 4 45
3 1400 4 45
4 1600 4 45
5 1800 4 45
6 2000 4 45
7 2200 4 45
8 2400 4 45
9 2600 4 45
10 2800 4 45

4 TIponomKUTENbHOCTD BBIMOIHEHUS! PAOOTHI

[Ipo10KUTENEHOCTD BBIMOTHEHUS TPAKTUYECKON paboThl — 4 yaca

5 MarepuanbHoe obecrieueHne

5.1 Meroauyeckue ykazaHus O BBIMOJHEHUIO MPAKTUYECKON pabOTHI .
5.2 IInakarsl - CXEMBI .

5.3 Texnuyeckas v cripaBoYHas JUTEpaTypa :



5.3.1 boropan A.A . I'py30N0aABEMHBIE U TPAHCIIOPTHBIE MAIIMHBL.-M.:
Merannyprus ,1989.

5.3.2 JononoB B.I1., JIudanos B.A. I'py3onogbemMHbIe U TPAHCIIOPTHBIE
ycTpoiictBa. — M.: Mammnoctpoenue, 1990.

6 TeopeTnueckue CBEJCHUS

Jliist mobema M nepeMeneHus KpynHorabapuTHBIX TPY30B Ha IPOU3BOICTBEHHBIX
00BEKTaX YacTO UCHOJb3YIOT CTPOIBI COCTOSIINE U3 HECKOJIBKUX BETBEH,
MOJIBEIICHHBIX HAa OJJHOM BEpXHEM 3BeHe. M3roroBnenne mogo0HbIx
npucnocobsennii pernamentupyercs ['OCTom 25573-82, PJ1 10-231-98 (PI-10-
33-93 c u3m. 1 1998), sxcrmyaTanus Npyucnoco0IeHui JOJKHA TPOU3BOIUTCS

B COOTBETCTBHUU C TpeboBaHusiMu Texaudeckoro permamenta TC 010/2011,

a raxoxke Hopmamu u nipaBuiiamu B 00J1aCTH TPOMBILUIEHHOW O€3011aCHOCTH.

Takue u3ienus Ha3bIBaIOT MHOTOBETBEBBIMH CTPOIAMU WM «ITayKaMuy, K HUM
MOHO OTHECTH Takue npucnocodiaenus kak kanatuolie crponsl 2CK, 3CK, 4CK,
6CK, 8CK, a Taxxe ux aHaJIOTH U3 APYTroro ChIpbs (IENH, JICHTHI U T.1.). Kak
JIETKO JI0TajaThes, Iudpa B HAMMEHOBAHUY YKA3bIBAET HA KOJIMYECTBO BETBEM

B COCTaBe CTpOIia, OyKBEeHHOE 0003HAUEHUE YKA3bIBAET HA TUIl THOKOTO 3JIEMEHTA
ucroiabzyemoro npu ero usrorosienun (CK — ctpon kanatubiii, C1[ — ctpon
uenHou, CT — cTpomn TeKCTUIIbHBIN).

2CK- cTpon KaHaTHLIA ZCK- cTpon KaHATHLIA ACK- cTpon KaHaTHbiA ALK 2- eTpON KaHaTHLIM
ABYXBETEEEORN TREXBETEEBON YETHIPEXBETEEBOIA UETHIPEXEETREBON
C YPaBHHTENbHBIMK ﬁ-ﬂDKEMH

KiroueBoit 0c06€HHOCTBIO pabOThl MHOTOBETBEBBIX CTPOII SIBJISETCS PABHOMEPHOE
pacrpesiesieHrs Harpy3Ku MeXy BCEMU BETBAMH cTpora. OTHAKO 3TO

HE 03HaYaeT, YTO MOI0UPATh BETKU MOYKHO IIPOCTO Pa3/IesIuB OOIIYIO
rpy30I0bEMHOCTb Ha UX KOJIMYECTBO, 3TO HEMPABUIHHO.

6.1 TTogbop cTpOIOB K MepemMeIaeMbIM rpy3am

Bb16op CcTpONOB HAaYMHAIOT C OMNpENETICHUsT MAacChl TPy3a M PACIOJOKEHUS €ro
1eHTpa TsbkecTu. Eciu Ha rpy3e Takux 0003Ha4eHUM HET, TO HEOOXO0IUMO YTOUYHUTH
OTU MAapaMeTPhl Yy JULA, OTBETCTBEHHOIO 3a IPOU3BOICTBO



rpy30I0AbeMHBIX padboT. Bo Bcex ciyyasx Heo0X0AUMO YOeaUThCS B TOM, UTO I'Py3,
NOJJIeKAIMA MEePEeMEIIEHNI0, MOXET ObIThb MOJHAT HMEIIIUMHCS B BallleM
paclopsbKeHMH — Tpy30HOIbEeMHBIMU  cpeAcTBamMu.  Omnpenenun Maccy
IIOJTHUMAEMOT0 TPy3a U PaCIOIOKEHUE LIEHTPA TSHKECTH, 3aTEM ONPEAEIIAIOT YACIIO
MECT 3aCTPOIKH M HX PACIOJIOKEHHE C TaKMM pacyeToM, 4TOObl I'py3 HEMOT
ONPOKUHYTHCS MM CAMOCTOSITENIBHO pa3BepHyThcs. M3 3TOr0o pacuera BBIOUpPAIOT
CTpOI WM MOAXOJsllee TIpy303axBaTHOE Ipucnocodsenue. OFHOBPEMEHHO
ClleyeT YYHUTHIBaTh JUIMHY BBIOMPAaeMOro MHOTOBETBEBOTO  CTPOIOBOIO
rpy303aXxBaTHOI'O IPUCIIOCOOICHHUS.

[Ipu BBIOOpE JIMHBI CTPOTA CIIEIYET UCXOIUTh U3 TOT0, YTO MPU MAJION JITTUHE YTOJ
MEXIy BETBSIMU CTpon Oyner Oombiie 90°, a nmpu OOJBLION IIMHE — TepsAeTcs
BBICOTA TMOJbEMA TPy3a U BO3ZHUKAET BO3MOXKHOCTH €ro KpydeHusi. OnTuMasabHble
YTJIBI M@Ky BETBSIMU CTPON HaxoasTcs B npeaenax 60 — 90° (puc.1).

HpI/I BI)I60pe CTpoOIl CJICAYCT TAKIKE OIIPCACIINTDb, M3 KAKUX JJICMCHTOB HOJIKHA
COCTOSITH THOKAas YacTh CTpoOIIa (CTaHBHOﬁ KaHaT WJIN ILIOCIIb, HWJIN ﬂpyroﬁ BU
KECTKUX CTPOII U T. H.) N KaKHC KOHICBBIC U 3aXBATHBIC 3JICMCHTDI uenecoo6pa3Hee
HCITIOJIB30BATh AJIA TOABEMA KOHKPCTHOTO I'py3a.

N =0,5P; N, =P/y2;
N,=P/\3; N, =P.

Puc.1. Cxema pacnpeneneHnust Harpy30K Ha BeTBU cTpomna: [ — pekoMenayemas
30Ha 3axBara rpy3a; Il — He pekoMeHayemas 30Ha 3axBaTa Ipy3a

6.2 BriOop rpy3oBoro crporia



OnpeaenuB Maccy MOJHUMAEMOro Ipy3a, Jajee HeoOX0AUMO MPaBUILHO BHIOpAThH
CTPOI C Y4ETOM Harpy3Ku, KOTOpas BO3HUKAeT B KaXJOW ero BeTBU. Harpyska,
MPUXOISIIASICS HA KOKIYIO BETBb, MEHSIETCS B 3aBUCUMOCTH OT YKMCJIa MECT 3aIlCIKU
rpy3a, OT €ro pa3MepoB, OT yria MEXJy BETBSIMH CTPOIa, OT JJWHBI €r0 BETBEH.
VYcunusi, BO3HUKAIOIIKME B BETBAX CTPOINA MPHU MOIBEME I'Py3a, MOXKHO ONPEICISThH
JIBYMsI criocobamu (puc.2).

¥ran uﬂ m

Q 1,000

| -

T 1,015

15 1,035

20 1,064

25 1,108

0 1154

s 3B 120

oL A 1,308

e g%\ 4% 1414

B0 1,568

5/ \5 3 1.743
&0 2,000

oL 1 O [ 2,388
70 2524

by 3,663

l G B0 5,758

Puc.2. Cxema HaTsKEHUs CTPOIIA.

6.3 CriocoObl pacueTa yCUJIMK B BETBAX CTpOIMa

1. Harpy3ky, OpuxoJsirytocsi Ha KaKJIyl0 BETBb CTPOIIA, MOXKHO OIMPEAEIUTH I10

1epBOMY crocooy TaK
S = Geg/(kenecosa), (1)
rae: S — Harsoxenue BETBU cTpora. H (xrc)
G — Bec rpy3a. H (xrc)
g — YCKOpEHUE CBOOOHOTO MaJIeHus (g=9,8 M/c2 )n
— Yucino BETBEU cTpora.

o — VYron HaKJIOHa BETBU cTpona (B rpaaycax).
2. 3aMeHUB JJIs MPOCTOTHI pacyera ~1/coso KO3(PPUUIMEHTOM m, MOIYUYUMS
= meGeg/(ken), (2) tne: m

— Koaddunmenrt, 3aBucsAmIMi OT yria HakJIOHAa BETBH K BEPTHUKAIH; MPU O

= 0° — m = 1

pu o = 30° = m = 1,15
npu o = 45° — m 1,41

pu o = 60° — m = 2,0.

Kanatel nomkHBI OBITH TPOBEPEHBI HA MPOYHOCTh pacuérom: P/S > k, rue:
P — paspeiBHOe ycuiue kaHata B uenom B H(krc) mo ceprtuduxary.S —
HauOoJbIIIee HATSKECHHUE BETBU KaHaTa H(krc).k — nomxen
COOTBETCTBOBATh yKa3aHUEM TaONuIbl — KO3 PUIIMEHT 3amnaca



MIPOYHOCTH:

JUIS LIEITHBIX =
TS KaHaTHBIX = 6
JUISI TEKCTUIIBLHBIX = 7.

V)]

3HaueHUs BEJIMYUH, IPUMEHSAEMbIX B pacu€THON (opMyiie (2), puBEEHBI B Ta0I.
Nel:
Tabnuua 1- 3HaueHus BEIMYMH, IPUMEHSIEMBIX B pacuéTHON dopmyre (2).

k 1 1 0,75 0,75 — —
a’ 0° 15° 20° 30° 40° 45°
1 1,04 1,06 1,16 1,31 1,4]
6.4 IIpumepsl.
[Tpumep Nel.

[Ipu nmoxweme rpys3a maccort 1000 kr, ynciom BeTBer crpoma n = 4 u o = 45°
MMEEM

S = 1,42-10 000+9,8/(4+0,75) = 46 390 H,
['py3onoabeMHas cuia, NpuXoAsIascs Ha OJIHY BETBb cTpomna, paBHa ~50 kH.

[Tpumep Ne2.

[Tpn mojacyere ycuiamii B BETBAX CTpOIa BTOPbIM crocoOoMm 3amepsieM JuinHy C
BeTBel (B Hamem ciydae 3000 MMm) U BBICOTY A TpeyrojibHMKa, 0Opa3oBaHHOTO
BeTBsIMU cTpona (B HameM ciaydae 2110 mm). [onyueHnHble 3HaueHUs MOJCTaBIsIEM

B bopmymy
S = G+Ceg/(A *nek).
Harpy3ka nHa ogny BetBb ctpora S = 10 000230009,8/(2110¢4+0,75) = 46 450
H, 1. e. Taxxe paBHa ~50 kH.

Harpyska, npuxoasuasics Ha OJJHy BETBb CTPOIIA, MPSAMO MPONOPIIMOHAIBHA YTy
MEXIy BETBSIMH CTpOMa W OOpaTHO MNpOMOpLHMOHAIbHA 4YUCTy BeTBei. Takum
o0pazoM, IS MOABbEMA TOTO WJIM MHOTO IPy3a UMEIOIIUMCS CTPOIIOM HEOOXOAMMO
IIPOBEPUTH, UTOOBI HArPY3Ka HA KAKIyI0 BETBb CTPOIA HE MPEBbIIIANA JOITYCTUMOH,
yKa3aHHOW Ha OMpKe, KJIeMe WA B TIACIIOPTE. B COOTBETCTBUY ¢ NEUCTBYIOIIMMHU
npaBwiamMu PocTexHan3opa Ipy30l0AbEMHOCTh CTPOINOB, MUMEIOIIMX HECKOJBKO
BETBEH, PAaCCUUTHIBAIOT C y4eToM yriia Mexnay BetBiMu 90°. Iloaromy, paboras
IPYyNIOBBIMU CTPOINAMHU, HEOOXOAUMO JIMIb CIEAUTh, YTOOBI YTOJI 0L HE MPEBbIIIAI
45°.



Ecau rpy3 oOBsi3bIBa€TCSl OJTHOBETBEBBIMHM CTPONAMHU, HApuMep OOJIEr4eHHBIMH,
paccuMTaHHBIMM Ha BepTUKaldbHOE TmojoxkeHue (o = 0°), TO BO3HUKAET
HEO0OXOIMMOCTh YUUTHIBATh U3MEHEHUS yTJIa U, CJIEIOBATEIIbHO, HATPY3KU HA BETBU

cTporia.

Harpy3ku, aeicTByromiyie Ha OJHY BETBb CTPOIA MPHU PATHUHBIX YIJIAX MEXKIY
BETBSIMU, MIPUBEJICHBI B Ta0I. 2.

Tabnuna 2- Harpysku, neiicTByromme Ha BeTBb cTpomna, KH.

0° 0° 60° 60° 90°

2 4 2 4 2
530 2,5 1,25 3 1,5 3,5
630 3,15 1,57 3,78 1,89 4,45
800 4,2 2,1 4,5 2,25 5,75
1000 5 2,5 5,75 2,78 7,6
1250 0,25 3,13 7,25 3,63 9
1600 8 4 9,6 4,8 11,28
2000 10 5 11,5 5,75 14,25
2500 12,5 6,25 14,5 7,25 17,75
3200 16 8 19,2 9,6 22,56
4000 20 10 23 11,5 28,5
5000 25 12,5 28,75 14,38 35,5
6300 31,5 15,75 37,8 18,9 44,42
8000 40 20 46 23 56,75

10000 50 25 52,5 28,75 71

90°

1,75
2,22
2,88
3,8
4,5
5,64
7,13
8,88
11,28
14,25
17,75
22,21
28,33

35,5



12500 62,5 31,25 72,5 36,25 90 45
16000 80 40 96 48 119,8 56,4

20000 100 50 115 57,5 1425 71,25

[Ipu cTpomnoBke rpy3a rpyInmnoBbIM CTPOIIOM Harpy3ka Ha €ro BETBH, €CJIU UX 0ojee
TpeX, B OOJIBIIMHCTBE CIYy4aeB paclpeiesiieTcsl HEPaBHOMEPHO, TO3ITOMY
HEO0OXOJIMMO CTPEMUTHCS, TaK 3alENUTh IPy3, YTOOBI BCE BETBU CTPOIIA MOCIIE
3alEIJICHUS] U HATSYKEHUSI UMEJU 110 BO3MOYKHOCTH OJIMHAKOBYIO JJIMHY,
CUMMETPUYHOCTh PACTIOJIOKEHUS U OJITUHAKOBOE HATSKEHUE.

Tabnuua 3-OcHOBHbBIE TApaMETPbl KAHATHBIX BETBEH

PacueTHo JnameTp kaHaTOB Hnamer
o MapKUpOBOYHOM rpymisl 1770 p
O06o03HaueH Jomyckaem (180), Mmm KOyIIIa,
pa3pbIBHO
ue I'py3onoaseMHOC | ast Harpy3Ka ¢ yorme MM
KaHATHOU Tb, T Ha BETBb, SeTBIL roc|{roc|roc|roc|{roc|@aoct
BETBU kH <aHaTa T T T T T P
<l > 12688 (3071(3079 7668|7669 509029)0—
BK-0,32 0,32 3,14 18,8 6,2 1636563159 25
BK-0,4 0,40 3,92 23,5 6,9 | 7,6 - 6,7 | 6,4 | 25;30
BK-0,5 0,50 4,90 29,4 7,6 | 85 - - 7,2 30
BK-0,63 0,63 6,18 37,0 83190 | 85| 81| 86| 30;34
BK-0,8 0,80 7,85 47,0 9,9 - - - 8,6 34
BK-1,0 1,00 9,81 59,0 11,01 11,5 (11,5 - |10,5]| 40
BK-1,25 1,25 12,26 73,8 120 - - | 11,5 13,0 40; 45
BK-1,6 1,60 15,70 94,2 140 - [13,5]13,5]|13,0| 45
BK-2,0 2,00 19,62 118,0 (150 - |155| - [14,5] 45
BK-2,5 2,50 24,52 147,0 | 16,5 - |17,0|16,5]|16,0| 56
BK-3,2 3,20 31,40 188,0 (19,5 - |19,5| 20 [17,5] 56; 63
BK-4,0 4,00 39,24 236,0 21,0 - |[21,5(22,0|19,5| 63
BK-5,0 5,00 49,05 294,0 (24,0 - - 123,5123,0( 75
BK-6,3 6,30 61,80 370,0 [27,0| - |27,0(27,0(25,0;| 75; 85
26,5
BK-8,0 8,00 78,50 470,0 |30,5| - |[30,5({31,0{30,0] 95
BK-10,0 10,00 98,10 588 33,5 - |35,0(33,0]32,5|95;105
BK-12,5 12,50 122,60 735 37,0 - |39,0(38,0(35,5;] 105
36,5

[Ipumeuanue. Jlomyckaercss IpUMEHATh KaHATHI APYTUX MaPKUPOBOYHBIX IPYIIIT; TPUITOM
pacdyeTHOE pa3phIBHOE YCHJIME BETBH KaHATa, YKa3aHHOE B HACTOSIIEH TabmuIe, TOHKHO OBITH
MEHBIIIE Pa3pbIBHOIO YCUIIUS KaHaTa B 11es1oM, ykazanHoro B 'OCT 3071, TOCT 3079T'OCT 7668

n I'OCT 2688
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Metoanueckue pexomenaanuu 1 MJIK 03.03 Opranusanus HaJaJ049HbIX
padoT Mo NPOMBINLIEHHOMY 000PY/10BAHUIO
JlabopaTopHast padora Nel

Tema: «O3HaKOMJIeHHE C YCTPOHCTBOM U pad0TOil OCHOBHBIX Y3J10B
TOKAPHO-BHHTOPE3HOro ctanka. Hajmaaka cranka Ha 00padoTKy
3aJJaHHOM AeTaJIW».

1. Heanb padorsi: 1.1. O3HakoMIIeHHE ¢ OOIIUM BHJIOM TOKapHO-
BUHTOPE3HOTO CTaHKA.

1.2. N3yunTs Ha3HAYEHUE KHOIOK U PYKOSITOK YIIPABJIEHUs, NENCTBUE BCEX
MEXaHU3MOB CTaHKa.

1.3. HayunTtbcs Hana)xuBaTh B CTAHOK HAa Hape3aHUE METPUUECKOM pe3bObl U
00pabOTKy KOHMYECKUX MOBEPXHOCTEH JleTasneil pa3InyHbIMU CIOCOOaMHu.

2. MarepuajabHoOe obecrieueHmne

2.1. YHuBepcaabHbII TOKAPHO-BUHTOPE3HBIN CTAHOK.
2.2. Habop pe31ios.

2.3. 3arotoBku, mojJIexKaiue oopadboTke.

2.4. MarepHaJIbHbIA MHCTPYMEHT — IITAHT€HIIUPKYJIb.

3. MaTtepuaJ, KOTOPbIii 10J12keH ObITH NPOPA0OTAH N0 YYeOHUKY

3.1. HazHaueHue, OCHOBHBIE y3JIbl, MEXaHU3MbI U JIBUKECHUS B CTAHKE.
3.2. Kugemartnka cTaHka.

3.3. Hanagka TOKapHO-BUHTOPE3HBIX CTAHKOB JJISI IPOU3BOACTBA
pasznuuHbix padot (JI.1, ¢.40-49) (J1.2, ¢.20-35).

4. ITopsAIOK BHINOJIHEHUS Pad0ThI

4.1. U3yunTh yCTPOMCTBO TOKAPHO-BUHTOPE3HOI'O CTAHKA.

4.2. HacTpouTh CTaHOK Ha Hape€3aHUE OJJHO3aXO0JHON METPUUECKON pe3bObI
C HOPMAJIbHBIM IIarOM.

4.3. HacTpouTh CTaHOK Ha 00padOTKy KOHUYECKOU MOBEPXHOCTH OJHHUM M3
CIoco0oB.



OTYET
no JaboparopHoii padore Nel

1. Tema u nenu padoOTHI.

2. MarepuanbHOe 0OecreueHue.

3. [lepeuncnuth OCHOBHBIE y3J1bl U MEXaHU3MbI CTAHKA.

4. JlaTh KpaTKyI0 TEXHUYECKYIO XapaKTePUCTUKY CTaHKa:

- HANMEHBIIINN 1 HAauOOJBITUI THaMeTPhl 00padaTHIBAEMOM 3aTOTOBKH;

- HanOoJIbIIIEE PACCTOSTHUE MEXKAY LICHTPaMU;

- HanOOJBININI ¥ HAUMEHBIITUH TIar Hape3aeMOoil METPUUYECKON PEe3bOBI;

- HAMMEHbIIIasi U HanOOJIbIIasl YACTOTA BPAIICHUS IITTHH/IEIIS.

5. N300pa3utk npoduiib Hape3aeMoi pe3bObl U yKa3aTh Ha 3CKU3E I1ar
pe3b0bI 1 yroia mpoduiis pe3bOsl (B MaciiTade).

6. N300pa3uTh 3CKHU3 HAJIAJIKU CTAHKA HA Hape3aHue pe3b0bl (METPUUECKON)
C KpaTKHM OMHMCAHHUEM IOCIIE0BATEILHOCTH pa0OTHI. 3anucaTh ypaBHEHHE
KWHEMaTU4YeCKOoro OanaHnca JJis ABM)KCHUS MTO/IaYyl PY Hape3aHUH METPHUUECKON
pe3BOBbI.

7. CocTaBUTh 3CKU3 HAJAJKU CTaHKA Ha 00pabOTKy KOHYCa OJIHUM M3
crioco0O0B U JIaTh OMKCaHUE 00pabOTKU KOHYCOB 2...3 crocobamu.

JINTEPATVYPA:

1. JlokteBa C.E. CtaHku ¢ NporpaMMHBIM YIIPABICHUEM U MPOMBIIIJICHHBIE
paboTel. — M.: MamuHoctpoenue, 1986.

2. Tonodrees C.A. JlabopaTOpHBIil MPAKTUKYM T10 KYpCY
«Mertanmnopexyume crankn». — M.: Beicias mikosna, 1991.

TABJIULIA UCXOJHBIX JIAHHBIX

No Jnuna L, JluHa |, Huamerp D, | Juamerp | Illar

BapuUaHTa | MM MM MM d, mm Hape3aeMoi
pe3bobl, P, MM

1,16 200 100 50 30 2,5

2,17 250 150 55 35 3

3,18 300 120 60 40 3,5

4,19 350 130 65 45 4

5,20 300 140 70 50 4,5

6,21 250 150 75 55 5,0

7,22 200 100 80 60 5,0

8,23 400 100 85 65 4,5

9,24 350 150 85 65 4,0

10,25 300 200 80 60 3,5

11,26 250 100 75 55 3,0

12,27 200 120 70 50 2,5

13,28 300 200 65 45 2,0




14,29

350

200

60

40

3,0

15,30

200

50

55

35

2.5




JlaGopaTopHasi paGora Ne2

Tema: «O3HaKOMJIeHHE C YCTPOHCTBOM U padoTOil OCHOBHBIX
MEXaHU3MOB TOKapHOro cranka ¢ YIIY. Hanagka cranka Ha 00padoTKy
3aJJaHHOM AeTaJIw)

Heab padoThI: MPaKTUYECKOE O3HAKOMIIEHHE C YCTPONCTBOM U OCHOBHBIMU
MexaHu3MaMH TokapHoro ctanka ¢ UITY, Hanaakoit ctanka Ha 00pabOTKy
3aJJaHHOMU JIeTaJIHu.

1 O6opypoBaHMe, OCHAcTKa

1.1 Cranok moaenu 16K20®3 ¢ YUITY NC-201M.

1.2 Tlpucnocobnenwue s 3aKperieHrs 3ar0TOBKH (TTaTPOH
TPEXKYJIauKOBBIN).

1.3 Pexymunii uHcTpyMeHT (pe3ubl) cornacHo PTK.

1.4 UsMepuTenbHbIA HHCTPYMEHT: IITAHTE€HIUPKYJIb, MUKPOMETP COTJIACHO
PTK.

1.5 TexHonoruyeckasi JOKyMEHTaIMs MO pa3pabOTKe yIpaBIstomeit
IPOrpaMMBbI: YEPTEXK JETAIH, PACUETHO-TEXHOJIOTUYECKAs KapTa, yIpaBIIstonas
mporpamma.

1.6. 3aroToBKH 11 OE€TAIH.

1.7. UHCTpyKIIMS 110 TEXHUKE 0€30MaCHOCTH.

2 IlopsiioK BBIMOJHEHUS PA0OTHI

2.1 CooO1ieHne TeMbl, IIaHa, TOCTaHOBKA IEJIN YPOKa.

2.2 HCTpYKTaX MO0 TEXHUKE O0€30MMaCHOCTH.

2.3 BKIIFOYUTH CTaHOK, IPOBEPUTH HA XOJIOCTOM XOLY.

2.4 O3HaKOMUTBCS C HA3HAYEHNUEM IPOTPAMMBI.

2.5 O3HaKOMJIEHHE C TAHEJbIO YIIPABIECHHS CTAHKOM /pUCYHOK 3.1/

2.6 O3HakomIIeHHE C TaHebIo myJibTa oneparopa NC-201M / pucyHnok 2.2/

2.7 O3HaKOMJIEHHUE C METOJIMKOM HaJlaIkKu ToKapHoro ctanka ¢ YUITY NC-
201M.

3. HASBHAYEHUE NIPOI'PAMM

3.1 B coctas 6a3zoBoro I[IpO YUIIY BXoasT nporpaMmsi:

1) CNC.RTB (CNC.EXE);

2) DEBUG.EXE.

3.1.1. B 6a3oBoe [IpO YUIIY no Bepcun 3.60.P BxoauT mporpamma
CNC.EXE, koropas umeet 16 pa3psaHyto CUCTEMY, COBMECTUMYIO C
onepaunonHou cucremon (OC) MS DOS.

3.1.2. B 6azoBom [IpO YUIIY, Hauunas ¢ Bepcuu 3.60.P, nporpamma
CNC.EXE 3amenena Ha CNC.RTB, xotopas nmeet 32 paspsannyro OC peanbHOro
BpeMeHr RTOS-32. RTOS-32 no3Bonuia pacmmputs Bo3MoxHocTH [1pO,
HanpuMep, IPUMEHATh BU3YaJIbHOE MPOrpaMMHUPOBAHUE ISl CO3/IaHUS U



penaktupoBanus YII. Unpopmarus 06 3ToM npuBeieHa B JOKYMEHTE
«PykoBojicTBO oniepaTopa. Hacts 2. BuzyanbHoe IpOrpaMMHUPOBAHUEY.
Kpome storo, OC RTOS-32 no3Bonuna, HaunHas ¢ Bepcuu [1pO 3.77.P,

IPUMEHUTH TPEXMEPHYIO rpaduKy MpU BHIBOJIE M300paKEHUI HA SKpaH TUCILIES.
IIpumeuanue — Konuposanue Bepcuii [IpO npuseneHo B 1okyMmeHTe «PykoBoACTBO 110
XapaKTepU3aLum».

3.2 IIporpamma CNC.RTB (CNC.EXE) npegHazHaueHa AJist yIpaBJICHUs
MeTai000padaThIBAlOIIMM 000PYJOBaHUEM.

3.2.1 IIporpamma peanusyer alirOpUTMBbI:

1) BBoga/BeiBosia YII u cinykeOHOM nHpOpMaLy;

2) pacuiudposku YII;

3) popmupoBaHUs IEpEeMENIECHUIH;

4) ynpaBieHUs IPUBOJOM;

5) ynpaBieHuUsi aBTOMaTUKOM;

6) MHIUKAIINH;

7) NTMarHOCTHUKH.

3.2.2 IIporpamma CNC.RTB (CNC.EXE) ocymiecTBisieT ynpaBieHue
000pyIOBaHUEM C MOMOUIBIO aNMapaTHBIX MOJYJEH, Cpeld KOTOPBIX MOXKHO
BBIJICTUTH:

1) mogyns CPU;

2) moayns ECDA 1/0, ynpapistomuii (OTO3NEKTPUUECKUMU JaTYMKAMU,
Bbixoamu LIAIL, 31eKTpOHHBIM ITYPBAJIOM U JUCKPETHBIMHU KaHAJIAMH BX./BBIX.;

3) moayns ECDP 1/0, ynpanstomuii HOTOITEKTPUIECKUMH TaTYNKAMH,
Bbixogamu L{UIT u [ATI, 351eKTpOHHBIM IITYPBAJIOM U TUCKPETHBIMU KaHaIaMu
BX./BBIX.

3.3 IIporpamma CNC.RTB (CNC.EXE) o0ecneunBaeT iBa pexuma padOThl
YUIIY:

1) pexum «KOMAHIA»;

2) pexum «YIIPABJIEHUE CTAHKOM».

3.3.1 Pexxum «k KOMAH/A» ncnione3yercs At BBOJA U PEAAKTUPOBAHUS
VII u ns paboThI ¢ daiaaMu Mporpamm.

3.3.2 Pexxum « YITIPABJIEHUE CTAHKOM)» npeaHazHayeH s
yIpaBJieHHs pabOTON CTaHKA U KOHTPOJIEM HaJl COCTOSIHMEM TEKYIIEro MpoIiiecca.
PyxoBoncto oneparopa NC-201, NC-201M, NC-202 7 Juanor oneparopa ¢
cuctemoii B pexxume « YIIPABJIEHUE CTAHKOM) ocyiiecTBiaseTcs: yepes
BUJIeOCTpaHullbl: #1-#5, #6, #7. BoiBoa andasutHO-1InppoBOI nHHGOpMATTHH
OCYIIECTBIISIETCS HA BUAeocTpaHullbl #1-#5 u #7. BoeiBog rpaduueckoit
uH(pOpMAaIMK - Ha BUJIEOCTPAHUILY #6.

B pexnme «YIIPABJIEHUE CTAHKOM)» nepexmouarenem ¢ 110
MO>KHO 33/1aTh 8 pEXUMOB PaOOTHI CO CTAHKOM:

1) «MDI» — pexxnm «PYUHOM BBOJI KAJIPA»;

2) «AUTO» — pesxum KABTOMATHYECKH»;

3) «STEP» — pexum « KAZIP»;

4) «MANU» — pexxum « BE3PASMEPHBIE PYYHBIE
HEPEMEIIEHUS»;



5) «MANJ» — pexum «PUKCUPOBAHHBIE PYUHBIE
HEPEMEIEHUS»;

6) «PROF» — pexum <ABTOMATHUYECKHUHA BO3BPAT HA
ITPO®HNJIb»;

7) <HOME» — pexxum « BBIXO/I B HOJIb»;

8) «RESET» — pexxum « CBPOC».

3.4 IIporpamma DEBUG.EXE oxa3biBaeT moMoIis mpu 00HapyKeHUH
npu4uH HapymeHus padotel YUIIY co cTaHKOM WK NTPU HEUCTIPABHOCTH
BBIIIEYKA3aHHBIX MOJIYJIEH.

3.5 ®upma-uzroroButeb noctapisieT YUIIY, moJHOCTBHIO TOTOBOE J1JIs
nepBoro BkiItoueHus. [lopsgok ycranoBku YUIIY u ero noaroroska k pabore
BBITIOJTHSIETCSI B COOTBETCTBHUHM C IOKYMEHTOM «PyKOBOJICTBO IO HKCILTyaTallHI)
(paznen «Ilopsimok ycTaHOBKH, HOATOTOBKA K padoTe, mopsiiok padoTel YUITY»).

3.5.1 Beibop pexuma jy1s1 padotel CNC32/DEBUG npou3BoauTCs Mocie
BKJIIOUEHUS U YCIIELIHOI0 3aBeplieHus camoauarsoctuku YUIIY, korga
IPOU30MAET 3arpy3ka onepannoHHoi cucteMsl (DOSvX.XX), u Ha okpaHe
MOSIBSITCSL OTIIIUU MEHIO:

-DEBUG:;

- CNC32;

- NET.

Jlanee B TeueHne ABYX-TPEX CEKYH]I U3 MEHIO HEOOXOIUMO BEIOpATh
HyxkHY10 onuio pexkuma padbotsl DEBUG nin CNC32. Tlo ymonuanuio YUITY
aBTOMAaTH4YECKU 3arpyxaercs B pexxume CNC32.

3.5.2 IIpu BeiOOpe pexxuma DEBUG 3arpy»xaetcst mporpamma
DEBUG.EXE. Pa6ora B pexxume DEBUG onucana B npunoxxennu A. [1pu
BbIx0JI€ 13 pexkuMa DEBUG 1o kiaBuie «E» («Exity) YUITY nepexoaut B
pexum oxuaanus komanaei: DOS (C:)).

Pa6ota B pexxume DOS u ero KOMaH bl 1IOCTATOYHO MOJIPOOHO OMKCAHBI B
JPYTUX MacCOBBIX U3IAHUAX, IO3TOMY 3TOT PEKHUM HE SBIIAETCS IPEAMETOM
pacCMOTPEHHUS B AKCILTyaTallMOHHOW JOKyMeHTauu Ha Y UITY.

3.5.3 Ilpu Be16ope ommmu CNC32 3arpysxkaercsa nporpamma CNC.RTB,
KOTOpast, UCTIONB3Ys (haiibl xapaktepu3anuu Gupmel uzroropurens YUITY,
BbIiAeT B pexxuM padboTel YUITY «YIIPABJIEHUE CTAHKOM» Ha
BHUCOCTpaHully #1.

Jlanee manHbie Gaitapl XapaKTepHU3aIud MOKHO HUCITOJIB30BATh KaK 3a-
TOTOBKH JIJIs1 CO3/IJaHUsI COOCTBEHHBIX (paiiIOB WU JJIsl YIIPABJICHUS! KOHKPETHBIM
000py10BaHUEM.

4 .1IYJbT OIIEPATOPA

4.1. ITanesn myJbTa oneparopa

2.1.1 IlynbT onepaTopa oOecTeunBaET BHIMOTHEHUE BCEX (PYHKITUM
yrpasyieHus U KOHTpoJia B cucteme «OINEPATOP-YUITY-CTAHOK». I10
BKJIFOYAET MOJYJIb IUCIIES] M MOAYJIb KIIABUATYPbl, COCTAB KOTOPBIX YKa3aH B
nokyMeHTte «PykoBoacTBo no skcruryaranuny. Konctpykrusao 1O BcTpoeH B
MoHoOIok YUITY, Takum o6pa3om, uto manenb 110 npeacrasiser codoi
nuueByro naHenp YUITY. B kauecTBe 271€EMEHTOB yIIPABICHUS UCIOJIb3YFOTCSA



KHOIIKH, KJIAaBUIIHW W IIEPCKIIIOYATCIIN, B KAUCCTBC 3JICMCHTOB KOHTPOJIA — I[HCHHCﬁ

U CBETOJIUO/IBI.
4.1.2 TTanens 11O YUITY NC-201 u NC-202 B 0CHOBHOM KOpITyCe Ipe-
CTaBJicHA Ha pUcyHke 2.1.
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PHcyHOK 2.1 —ITanens nynsra onepatopa YUIIY NC-201 u NC-202

[Tanens ITO NC-201 u NC-202 cocTouT u3 TpEX CEeKIui:

- CeKI[UU UCILIeS;

- CeKIUU aipaBUTHO-LM(PPOBO KIIABUATYPHI;

- ceKMU PYyHKUMOHAIBHOU KJIaBUATYPhl U CTAHOUYHON KOHCOJIU.

B cexunu nucmuiest pacioiokeH KuAKOKpucTaumuecku aucruied TFT
10.4”. CnpaBa OT AUCIUIEs paCIONOXKEeHa BEPTUKAIbHAs CEKIUS an(aBUTHO-
uuppoBoro HadopHOro nojst: 36 anpaBUTHO-UU(POBBIX, 28 cEHUaTBHBIX
KJaBuIll. BHU3Y MO IucCIIIeeM pacioioKeHa TOpU30HTaNIbHAS CEKITUS, B KOTOPOU
pa3MelIEeHBb:

* pyHKIIMOHANIbHAS KJ1aBuaTypa: BoceMb Ki1aBUIll «F1»-«F8» u natp kiaBuin

«TOKApHOTO KpecTay - «+X», «-X», «+Z», «—Z», ™M

* JIBE CIIeIIMaJIbHbIEC KJIABUIIIU: («ITPOKPYTKA») u

(«IIEPEXO/l»);

* CTAHOYHAsI KOHCOJIb C DJIEMEHTAMU yIPABJICHUS U UHIUKALIUN:

& cBeTonoabI «AC», «DCx», «kER»;

% ceTeBol BoikitoyaTens Y UITY (3aMok ¢ KiIro4oMm);

&% KHOIIKAa aBapUUHOIO OCTAHOBA;

& kHOomKa «1» («ITY CKy);

& kHonka «0» («CTOID»);

& MEPEKITI0YATEIb - KOPPEKTOp noaaun «F»;

& MEPEKII0YATEIb - KOPPEKTOP CKOPOCTH BPAILICHUS IIITUHIEIS «S»;

& MEPEKITIoUaTelb peKUMOB padoThl co cTaHKOM « MDI»...«RESET».

4.1.3 IManens [TO YUITY NC-201M B xopryce A npencTtaBieHa Ha PUCYHKE
2.2. [Tanens 110 nMeeT mracTMaccoBYIO HaKIIAAKy, KOTOpas AEIUT €€ Ha TPU
CEKIIUU:

- CEKLIHIO AUCILIES;

- ceKuto anpaBUTHO-IU(POBOM KIIaBUATYPHI;




- CeKIUI0 (PYHKITMOHATBHOM KJIaBUATYPhl U CTAHOUYHOW KOHCOJIH.
B cekunm gucmiest pacnoyioxKeH XUAKOKpUCTAIITHYeCKu nuctuiert TFT

10.4”.
CrnpaBa OT qucIiies: BEpTUKAJIBLHO PACIIONOXKEHA CEKIUS a(haBUTHO-

uu(ppoBoil Ki1aBuaTyphl: 36 andaBUTHO-UUPPOBBIX, 28 ceNUaTbHBIX KJIaBULI.
Buu3y non aucmiieeM pacnosiokeHa FOpU30HTANIbHAS CEKIUS

(GyHKIIMOHATHHOM KJIABHATYPBI U CTAHOYHON KOHCOJIM, B KOTOPOU pa3MEIIEHBI:
* pyHKIIMOHAIbHAS KJIaBUaTypa: BoceMb kiaBuil «F1»-«F8» u cemb

.

KIaBUII «+X», «-X», «+tY», «-Y», <+Z», «1L»,

* JIBE CIICIIUAIbHBIE KJIABUIIIN: («l'[POKPYTKA») u
(«ITEPEXO/l»);

* CTAHOYHAsI KOHCOJIb C 3JIEMEHTAMU yIIPABIICHUS:

& kHomka «1» («ITY CK»);

& kHomka «0» («CTOID»);

& MEPEKITI0YaTelb - KOppeKkTop noaauu «JOG»;

& MEPEKITI0YATEIb - KOPPEKTOP pyUHBIX mogad «F»;

& MEPEKITI0YATEIb - KOPPEKTOP CKOPOCTH BPAILICHUS IITTUHICTS «S»;

& TIEPEKII0YATEIIb PEKUMOB pab0Thl cO cTaHKOM «MDI»...«RESET».

B nmxneM npaBom yriny nanenu 110 B mmacTMaccoBoil HaKJaJKe cieliaHa
Huma a1 BeiBojia pazbéMoB USB1 u USB2. Pa3zném USB1 paGotaet B pexkume
YUITY, pazsém USB2 pabortaet B pexkxume MS DOS. Humia 3akpbiBaeTcst ruOKon
KpbIIKOW. Hax Humren pacnonokeHsl 0TBepCTHs ¢ MapKupoBKO «DC» n «kER»
JUJIS1 BBIBOJA CBETOIMOIHBIX HHAUKATOPOB.
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Pucynok 2.2 — [Tanens nyinera oneparopa YUIIY NC-201M
4.2. J1eMeHTHI IyJIbTa ONlepaTopa

4.2.1. TaauKaTopsbl

AC — unnukarop nogauu cereBoro nuranus B Y UITY NC-201 u NC-202
(3enméHoro 1BeTa):

* UHAUKATOP TOPUT — CETEBOE NUTaHKE MojaHo Ha YUIIY;

* UHJIUKATOP HE FOPUT - CETEBOE MTUTAHUE OTCYTCTBYET UJI CETEBOE
MUTaHHE HEUCITPABHO.

DC — unnukartop BratoueHus nutanus YUITY (3enénoro npera):

* UHAUKATOP TOpUT — niutanue Y UIlY BkiItOUYEHO;

* UHJMUKATOP He TOpHUT - mutanue Y UIIY BBIKIIOUEHO WIIM HEUCIIPABHO.

ER — unnukatop ommbku B padore YUIIY (kpacHoro 1Bera);

UHANKATOp 3aropaercs, ecinu B padote YUITY cucremoit «tWATCH DOG»
BBISIBJIEHA OLIMOKA, TPU 3TOM CHUMAETCSI CUTHaJI roToBHOCTH YUIIY .



4.2.2. BBIKJII0YATEJIN U KHONKH
OFF

Y

ON

CeteBoii BhIKII0YATEb (3aMOK ¢ KiitouoMm B YUITY NC-201
u NC- 202)
Ucnonwszyercs aist BiodeHust/Beikaouenus (ON/OFF) nuranus YUITY
MOBOPOTOM KJIIOYa B 3aMKE.

Knonka ABAPUHHOI'O OCTAHOBA (kHOIKa-
rpubok kpacHoro 1sera B YUIIY NC-201 u NC- 202)

KHomnka nomkHa OTKII0YATh yIPaBISIOIIEE HAIPSKEHNUE CO cTaHKa. [
MOATOTOBKU NOBTOPHOT'O BKJIFOYEHUS CTAHKA MTOCJIE aBAPUUHOTO OTKIKOYEHHUS
HE00XO0AMMO MOBEPHYTh KHOMKY 10 IIeTYKa B HAIIPaBJIECHUH, YKa3aHHOM
CTpEJIKaMH Ha KHONKE. JIeMCTBUS, BBINIOJIHAEMbIE 110 JaHHOM KHOIIKE Ha CTaHKE, U
UX MOPSAJOK 00ecreunBaeT pa3padOTUMK CUCTEMBI.

BHUMAHME! YUITY NC-201M HE UMEET KHOITKI ABAPUITHOT'O
OCTAHOBA HA ITVJIbTE OITEPATOPA. ABAPUMHbIN BBIKJIFOYATEJIb
BXOIUT B KOMIUIEKT ITOCTABKH VUITY KAK CAMOCTOATEJIBHOE
N3EJINE. PASPABOTUUKY CUCTEMbI HEOBXO/INMO
CAMOCTOATEJIBHO ITPEAYCMOTPETD EI'O YCTAHOBKY B LEIIA
ABAPUIMHOI'O OTKJIKOYEHMS SJIEKTPOOBOPY JIOBAHUS CUCTEMBL.

€D

O ITYCK (xHoIKa 3€JIEHOT0 1IBETA C MHIUKAIIUECH)

B pexxume « YIIPABJIEHUE CTAHKOM»:

- YIIPABJISIET BBIIIOJTHEHUEM MTPOrPaMMBbl U IBUKEHUEM OCEN B pEKMMax
«PYUYHOM BBOJ KAJIPA», «BE3PASMEPHBIE PYUHBIE
NEPEMEIIEHUS», <kDUKCUPOBAHHBIE PYUHBIE
NEPEMEIIEHUS», KABTOMATHYECKHNU BO3BPAT HA TIPO®WIby,
«BBIXO/ B HOJIb»;

- BoinoHgeT ABwxkeHus B pexumax « BE3PASMEPHBIE PYUHBIE
HNEPEMEIEHUS», <kDUKCUPOBAHHBIE PYUHBIE
INEPEMEIIEHUS» u kxABTOMATHYECKU BO3BPAT HA ITIPO®UJIb»
npu HazxxaTo KHonke «CTOII».



Beinonnsier o6mmii coOpoc cucremsl, eciiv B YUITY ycTaHOBIIEH pexxum
«CBPOC» («KRESET») (BbI00p pe:KUMOB pabOThI BBIMIOIHSIETCS CO CTAHOYHOM
MaHENH ).

3

O CTOII (kHOTIKA KpacCHOTO I[BETA C UHIUKAIIUEH )

OcraHaBnIMBaeT IBUKEHUE C yIIPABISEMbIM 3aMEIJIECHUEM U YCTAaHABIMBAET
pexum «HOLD». Ins Beixoaa u3 pexxnma « HOLD» HeoO6Xx0oauMo CHOBa HaxaThb
kHONKY «CTOII» u «ITYCK». He neiictByeT npu Hape3aHUH PE3bOBI.

4.2.3. llepexiarouaresu
IlepekJouare/ib - KOPPEKTOP CKOPOCTH BPALIEHUS IITMHES «S»

S i
100
0. M/ 110
—_— + —_—
807, \ 120
B pexnme « YIIPABJIEHUE CTAHKOM)» no3Bosisiet

HU3MCHATL CKOPOCTHb BpAalllCHUW A HMIITMHACIIA. [IIar n3MeHeHus CKOPOCTH BpalIlCHUA
MIMUHACIIA MOXET OBITH YCTAHOBIJICH IIPH XapPaKTCPHU3AIIUH.

F AAGD
50 7E Ilepexirouaresis - KOppekTop nogxayu «F»
A1 B pexxnmve «YIIPABJIEHUE CTAHKOM)»
25: + ': 00 MO3BOJIET U3MEHATH BEIMUMHY paboueil mogauu. [lar
- 2 M3MEHEHUS N0Ja4l MOKET ObITh YCTAHOBJIEH IIPU
: / \1 . xapakrepusanuu. He geficTByeT npu Hape3aHuM pe3sob.

Ilepexkawuarenab —
JOG O KoppekTop mo- 1a4 «JOG»

I
{ \ (Tospko g YUITY NC-201M)
+
- +

OmnpenensieT CKOPOCTh U HAIIPaBJIECHUE PYUHBIX TIEPEMEIICHUN.
[IepexmouaTens B monoxkenusax ot 0% no +100% B couetaHnn ¢ KOMaHI0M
URL=1 ympaBinsieT ckopocThio nepeMetiennii Ha opictpoM xoay (mpu G00). Illar
W3MEHEHUS M0JIa4l MOXKET OBbITh YCTAHOBJICH MPU XapaKTepU3alUU.



MANU MRl [JepexJ/irouaTe/ib PeKMMOB

STEP padoThHI CTAHKA
«MDD»...«RESET»
AUT ) Sp—
MDI RESET

B pexnme « YITIPABJIEHUE CTAHKOM)» nepekiroyaTens N03BOJISET €
[TO VUIIVY 3aparb pexum paOoThl cTaHKa. AKTUBU3AIMS NEPEKI0YaTeNs 3a1aETcs
unctpykuueit CWP 1ipu xapaktepuszaliu CUCTEMBI.

[lepekmrouaTenemM MOKHO 3a7aTh CIEIYIONINE PEXKUMBI padOThI CTaHKa:

* «MDI» — pexnum «PYYHOM BBOJ KAJIPA»:

npu HaxaTuu KHONKU «ITY CK» BeInosiHsieTCs: 0TpabOoTKa Kajipa,
HAaOpaHHOI'O B CTPOKE BBOJA/PETaKTUPOBAHHUS.

« «(AUTO» — pesxnm «KABTOMATUYECKHUN»:

npu HaxaTtuu kHOonkH «ITY CK» BeinmonnsieTcs orpadotka Beeil YII kanp 3a
KaJIpOM.

* «STEP» — pexum «KAAP»:

npu HaxkaTtuu KHONIKK «ITY CK» BeInonHsieTcs oTpaboTKa 0JIHOTO Kajipa
VII.

* <(MANU» — pexuMm «BE3PASMEPHBIE PYYHbBIE
HEPEMEIEHUS»:

¢ HaxkatueM kHOMKHU «ITY CK» ock, BeIOpaHHas ¢ KJIaBHATYPhl HAKATHEM
knasunm «CJABUT HA CTPOKY BHEPEI» umun «CIBUT HA CTPOKY
HA3A/I», HauMHaeT IBUTaThCsl CO CKOPOCTHIO M B HAIIPABJICHUH, BHIOMPAEMbIMU
nepekitouareneM koppekropa nojgad «JOG». [Ipu ornyckanun kHonku «ITY CK»
OCh OCTAaHABJIMBAETCS.

* «(MANJ» — pexxum «PUKCUPOBAHHBIE PYUHBIE
INEPEMEIEHMU S »:

¢ HaxxatueM KHOTIKH «ITY CK» BbIOpaHHas OCh CMEIIAEeTCs Ha BETUUNHY
NepeMEILEeHHs], BBEICHHYIO C KJIaBHaTypbl Iipu nomomu koga JOG (Hamnpumep,
JOG=50). CkopocTh 1 HanpaBlieHuE BEIOMPAIOTCS MEPEKITI0YATENIeM KOPPEKTOpa
noxay «JOG».

« «<PROF» — pexxum <KABTOMATHUYECKUIM BO3BPAT HA
HPO®UIIb»:

nipu HaxaTtuu KHONKK «ITY CK» BbITIONHSAETCA BO3BpPAT B OTIPABHYIO TOUKY
Ha npoduiie mociie pyyHoro nepemenienus ot npoduid. Bo3spar ocymectBisiercs
¢ BBIOOpPOM OcH IpH UcTioab30BaHuU Kojia RAP=0 niau aBTomarruecku ochb 3a
OCbI0 B 00paTHOM MOPSJIKE, BHITOJIHEHHBIM ITPU UX OTBOJIE, C UCIIOJIb30BAHUEM
koga RAP=1. CkopocTb U HanpaBjieHUE BEIOMPAIOTCS MEpeKIroyaTesieM
koppekropa noaad «JOG». JIBrkeHre HAUMHAETCS ¢ HAXKaTUEM KJIaBUILIN
«ITYCK».

* <tHOME» — pexxum «BBIXO/I B HOJIb»:

nipu HaxxaTtuu KHONKU «ITY CK» ocyliecTBseTCsl BBIXO/ B UCXOAHYIO
MO3UIIMIO OCH (B MO3UIIUI0 MUKPOBBIKITIOUATENS] a0COIIOTHOTO HYJISI OCH),



BbIOpanHOM ¢ knaBuaTypsl kinasuiamu «CABUT HA CTPOKY BIEPEl) unu
«CABHAI HA CTPOKY HA3A»

* «(RESET» — pexum «CBbPOC»:

npu Haxkatuu KHOTIKHU «I1TY CK» obnynsercs nndopmarius, Haxoasamiasics B
nuHaMudeckoM O0ydepe. OcytiecTBisieTcsi BBIOOP HYJI€BOW Ha4YaIbHON TOYKU JISI
BCeX oceil, n BbiOpanHas Y11 yctanaBnuBaercsa Ha nepBbiil kaap. COpachIBatOTC
tekyue M, S, T pynknuu. Koppekropa HHCTpyMEHTOB U Ha4aJIbHBIX TOYEK,
3aHECEHHbBIEC B COOTBETCTBYIOIINE (Pailsibl, HE CTUPAIOTCA.

4.2.4. DyHKIMOHAJIBbHAS KJIABUATYpPa
4.2.4.1 Haznauenue pyHkmoHanbHbIX K1aBull «F1»—«F8» m «kaaBuin

TOKAPHOT0 KpecTa»: «+X», «-X», «+Y», «-Y», «+Zx», «Z» n M paccmorpero

IIPU ONKMCAaHUU UX MPUMEHEHHS B PEKUME 0ToOpaxkeHus1 nH(popMaluy Ha
BUsieocTpanulie #7 aucruiess YUITY.

2.2.5. AndaBuTHO-uUM(DPOBA A1 M clIeLMATbHAs KJIaBUaTypa

4.2.5.1 OcHoBubIe andaBUTHO-IU(PPOBBIE KIABUIITH HAOOPHOTO OIS
COOTBETCTBYIOT I10 CBOEMY Ha3HAUYECHMIO KJIaBUIIAM KOMIIBIOTEPHOM KJIaBUATYPBI.

2.2.5.2 Kpome ocHOBHBIX anaBUTHO-1IM(poBbIX KiaBwuil, B YUIIY umeercs
HECKOJIBKO CIELUAIbHBIX KJIABUIL, HA3HAYEHUE KOTOPBIX IPUBEIEHO HHUXKE.

ITPEXO/IbI

OobecneunBaet nepexon u3 pexuma «KKOMAHIA» B pexum «YIIPABJIEHUE
CTAHKOM» u o0patHO. MokeT ObITh UCTIOBb30BaHa MpU paboTe B MporpaMmMax
[1K kak knaBumma «F1».

Bremmonnser nepexon mexay Buaeoctpanunamu #1 u #7 u nepexon us
BUJICOCTPaHUIIBI #6 B BuseocTpanuily #7. O0ecrnieunBaeT rnepexo/a Ha BTOPYIO
CTpaHMIly U o0paTHO B MeHI0 «Cpeaa» npu komnuisuuu nporpammsl PLC.

OO6ecrieunBaeT IPOKPYTKY MeHIO B penakrtope YUITY. Moxer ObITh
UCroJib30BaHa npu padore B nmporpammax [1K kak knaBuma «F10».

IHPOKPYTKA



BO3BPAT HA LIAT

[Tepemerniaetr Kypcop BJI€BO OT TEKYIIIETO MOJOKEHHUS.

CJIBUT BITEPE]]

[Tepemeniaet Kypcop BIIPaBO OT TEKYLIETO MOJIOKEHUSI.

CJBUT HA CTPOKY HA3AJ

1. B pexxume «kKOMAHIA»:
* BBI3bIBACT U3 Oydepa naMaTu 00y U3 MOCIETHUX BBEACHHBIX BOCBMU
KOMaH/[ Ju1si TOBTOpHOTro BBoAA Kiasuie «K ENTER;

* ipu penaktupoBanuu Y11 ucnonws3yercs s BO3Bpara Kypcopa K
NpEeabIAYIIEMY Kapy.

2. B pexume «YIIPABJIEHUE CTAHKOM»:

* UCIIOJIB3YETCS JIJIsl TOMCKA KaJipa, C KOTOPOro MOKET ObITh HauaTa
otpabotka YII B pexumax padbotsl «KAJAP» («STEP») miin « ABTOMaTHYeCKHii»
(«<AUTO»);

* HCTIOJB3YETCs IPH BBIOOpE ocH 11 ABMKEeHUS B peskuMax « MANU»,
«MANJ», «PROF», <HOME)y;

* B coueTanuu ¢ kiasumieit «ALT» mpokpyuuBaet u3 Oydepa komaHa s
MOBTOPHOTO BHITTOJTHEHUS:

- Mo0Y10 U3 NocyienHux 16 BBeIEHHBIX KOMAH]I TOCPEICTBOM KJIABHIIIN
«ENTER» Bo Bcex pexuMax paboTsl, kpome pexuma «PYUHOM BBOJT
KAIIPA» («<MDI»);

- mo0o# u3 mocneaHuX 16 BBEAEHHBIX KaJPOB MMOCPEICTBOM KIIABHIIIN
«ITYCK» B pexnme «PYUHOM BBOJ KAJIPA» («MDI»).

CABUI" HA CTPOKY BIIEPE]]



1. B pexxume « KOMAHIA»:

* BBI3BIBACT U3 Oydepa mamMsTu Jr00yI0 U3 MOCIETHUX BBEIEHHBIX BOCBMH
KOMaH/[ Ju1sl TOBTOpHOTro BBoAa Kiasuie «KENTER»;

* npu peaaktupoBanuu Y11 ucrone3yercs i nepeMeneHus Kyp- copa K

cleayroueMy Kaapy.

2. B pexume « YIIPABJIEHUE CTAHKOM»:

* HCTOJIB3YETCS ISl MOMCKA KaJpa, ¢ KOTOPOro MOKET ObITh HayaTa
otpabotka YII B pexxumax padotel «KAIAP» («STEP») unu
«ABTOMATHUYECKHAMN» (<KAUTO»);

* UCTOJB3YETCs IPU BbIOOpE ocH 11t ABMKEeHUS B pesxkuMax «MANU»,
«MANJ», «PROF», <HOMEDy;

* B coueTaHuu ¢ kiasuiieit «ALT» npokpyuuBaet u3 Oydepa komana s
MIOBTOPHOTO BBIITOJTHEHUSA:

- mo0yr0 13 nocyieHuX 16 BBeIEHHBIX KOMaH/] TOCPEJCTBOM KJIaBUIITH
«ENTER» B0 Bcex pexxuMax paboTsl, kpome pexxnma «PYUHOM BBOJL
KAJIPA» («<MDI»);

- mo0o0# u3 nocaeaHux 16 BBEAEHHBIX KaPOB ITOCPEICTBOM KIIABHILIN
«ITYCK» B pexume «PYUHOM BBOJ] KAZIPA» («MDI»).

5. HanapkKa cTtaHkKa

Hanagka ctaHKka Ha 06paboTKy 3aAaHHOM AeTain COCTOUT U3 CneayroLWmX
31€MEHTOB U 3aKpen/ieHNe PexyLLero MHCTPYMEHTa, 3aKkpenieHune 3aroToBKM,
YyCTaHOBKa OCei Ha HOMb, ONpeAeneHne PasMepoB PEXKYLLLEro MHCTPYMEHTa
(KoppeKunsa Ha MHCTPYMEHT), BBOA, yNpaBAABLIEN NPOrpammbl.

5.1. YcTaHOBKa M 3aKpenaeHue 3aroToBKM.

5.1.1. 3aroToBKa KpenuTcA B NaTPOHe YCTaHOBNAEHHOM Ha WNuHAene CTaHKa.
5.2. YCcTaHOBKa M 3aKpenneHne pexxyLLero MHCTpyMeHTa.

5.2.1. Pe3ubl Heobxoammble ana obpaboTku 3arotToBKM cornacHo PTK
YCTaHaB/ANBAIOT B ONpeaeneHHble NO3MLMN aBTOMATUYECKON PEBOIbBEPHOM
rOJIOBKM.

5.3. BkAtoyeHMe cTaHKa (naHenb ynpaBaeHus).

5.3.1. BKnounTb pyKOATKY BOAHOro aBTomaTta 1

5.3.2. BKnwounTb KHonKy “Mogava HanpsxeHua” 3

5.3.3. HakaTb Knasuwmn , F1 (naHenb nynbT onepaTtopa).

5.4. YcTaHOBKa ocel Ha HoAMb (NaHenb NynbT onepaTopa)

5.4.1. YcTaHOBUTb peXMm paboTbl cTaHKa « HOME» («BbixoZ4 B HONbY)

5.4.2. HaxkaTb nocieaoBaTeIbHO KnaBuwu ocen X, Z — cynnopT aBTOMaTUYECKN
BbIMAET HA HONb

5.5. OnpegeneHne pazmepoB NHCTPYMEHTA HA CTaHKe.



5.5.1. Nepentn B pexknum paboTbl cTaHKa «MANU» («Be3pasmepHble py4yHble
nepemMeLLeHUA») N HaXKaTUeM Knasuwmn Z, X, [ OTBECTM CYyNnopT K NpaBomy
TOPLY 3aroTOBKMU.

5.5.2. MNepeintn B pexknum paboTbl cTaHka «MDI» («PyyHol BBOA Kagpa»)

5.5.3. 3apatb yacTtoTy BpaweHua wnuHaena: SS500 M3, BKIHOYUT KHOMKY «[1ycK»
(3eneHoro uBeTa) 3aroToBKa Ha4YHET BpallaeTcs.

5.5.4. MNepentn B pexknum paboTbl cTaHKa «MANU».

5.5.5. NoasecTtun peseu, noagpesaTtb TOpeL, OTBECTU pe3eL, No ocu X.

5.5.6. HakaTb Knasuwmn «npokpyTka», F3 (F4) «BBOA KOppPEKTOpPa».

5.5.7. HabpaTtb c KnaBmaTypbl [/] 1. [4] Z0 (ENTER).

5.5.8. Noagectu pesew, n NPOTOYNTb NO ocK X (No AnameTpy) U OTBECTU pe3eL, Mo
ocun Z.

5.5.9. NMepeitn B pexkum paboTbl cTaHKa «MDI» 3a4aTb OCTaHOB WNUHAENA
Habpas M5 un «[lyck» (3eneHoro yBeTa) — WNUHAENb OCTAHOBUTCA.

5.5.10. N3mepsiem anameTp 06paboTaHHOM NOBEPXHOCTU

5.5.11. Hakatb Knasuwm F3 (F4) |Z| 1. |Z| x50,5 TeM cambim onpeaenvs
pa3mep MHCTPYMEHTA Ha CTaHKe (KOPPEKLUMIO Ha MHCTPYMEHT).

5.6. BBopa ynpasndAwoLLeN NPOrpaMmmbl

5.6.1. NepenTtn 13 pexxuma «ynpasjaeHMe CTAaHKOM» B PEXMM KKOMaHAa»

HaXXaTnem Knasuiin -

5.6.2. Bectun Y.
5.7. O6paboTKa geTann B aBTOMATUYECKOM PEXKMME NO NPOrpamme.

5.7.1. Nepentn B pexKnum «ynpaBaeHne CTaHKOM» HaXaB Knasuuy .
5.7.2. NepeiTn B pexxmm paboTbl cTaHka «AUTO» («ABTOMaTUYECKUINY), 3aKPbITb
orparkaeHue, Haxkatb KHoMKy «[yck» (3eneHoro uBeTa) HauHeTcA obpaboTKa
3aroTOBKM.

5.7.3. Nocne okoHYaHMA 06paboTKKU, OTKPbITb OrparkaeHUe, CHATb AeTanb,
NPOU3BECTU KOHTPO/b.



JlaGoparopHasi paGora Ne3

Tema: «O3HaKOMJIEHHE C YCTPOHCTBOM U padoTOil 0CHOBHBIX Y3J10B
BEPTUKAJIBHO-CBEPJIMJIbHOIO cTanka ¢ YITY, Hanaaka cranka Ha
00padoTKy 3aJaHHOM 1eTATN.

1. deab padothl: [IpakTHUEeCcKOE 03HAKOMIJICHHUE C METOAUKOMN HAIAIK!
BEPTUKAIbHO-CBEPAMWIBHOTO cTaHKa MoJl. 2P135®2 ¢ ycrpoiicteom UITY 21132-3
U ero paboToi, 03HAKOMJICHHE C CHMBOJIaMU U 0003HAaYEHUSIMH Ha IyJIbTaX CTaHKa
u ycrporcrsa UITY.

2. UcxoaHbie TaHHBIE:
00opy10BaHMe, 0CHACTKA, IPUHAMAJIEKHOCTH, JOKYMEHTALMS

2.1. Cranok 2P135®2 ¢ ycrpoiictsom UITY 21132-3.

2.2. ITpucnocoOnenus sl 3aKperuieHrs 3aroToBku (TUCcKu, coopka, Y CII,
naTpoH u 1.1.) cornacuo PTK.

2.3. CMeHHBbIE BTYJIKHU JJI51 3aKPETICHUS CBEPII.

2.4. Pexxyiiue MHCTPYMEHTHI (CBEpJia, 36HKepa, METUUKHU, PA3BEPTKHU U T.1.)
cornacHo PTK.

2.5. 3MeputenbHble HHCTPYMEHTHI (IITAHT€HIUPKYJIb, CTOMKA C
UHIUKAaTOpoM, Kanuopsl) cornmacio PTK.

2.6. TexHonoruyeckas JOKyMEHTAIUs M0 pa3padOTKe yIPaBIISIONICH
IporpamMmsl (4epTex AeTalld, pacueTHo-TexHonorudeckas kapra (PTK), nenra —
IPOrPaMMOHOCHUTENb, paclieyaTKa yIpaBIIAIOIIEH POrPaMMBI).

2.7. 3arotoBka getanu (2-3 mTyKu).

2.8. PykoBOACTBO MO dKCILTyaTanuy CTaHKA.

2.9. MHCcTpyKIHs 10 TEXHUKE 0€30MacHOCTH.

3. O0mue cBeAeHUs 0 CTAaHKE

3.1. Ha3znauenwue:

CTaHOK BEPTUKAIbHO-CBEPJIMIBHBIN C PEBOJIBBEPHOM I'OJIOBKOM, KPECTOBBIM
CTOJIOM Y YMCIIOBBIM IPOTPAMMHBIM YIIpaBiaeHUEM MOJ. 2P 135d2 npegHasHaueH
JUISL BBIIIOJIHEHUS OTIEPALlUii: CBEPJICHUE, 36HKEPOBAHUE, PACCBEPIIMBAHUE,
3eHKEpPOBaHNE, pa3BepPThIBaHNE, HAPE3AHUE PE3hObI, JErKOBOT'O MPSIMOJIMHEHHOTO
dbpe3epoBaHus B YCIOBUSAX METKOCEPUMHOTO M CEPUITHOTO IPOU3BOJICTBA.

Hanuuue Ha cTaHKe ECTUILTUH/IECIBHOW PEBOJIBBEPHON TOJIOBKH IS
aBTOMATUYECKOM CMEHBI MHCTPYMEHTA, KPECTOBOT'O CTOJIA C MTPOrPAMMHBIM
YIPABJICHUEM TTO3BOJIIET OCYIIECTBUTh KOOPAMHATHYIO 00paboTKy (haHIEB,
KPBIIIIEK, MaHenen u T.4. be3 mpenBaputensHoil pa3MeTku U 0€3 TPUMEHEHUS
KOHIYKTOPOB.

3.2. Texnuyeckas xapakTepuctuka cranka 2P135d2



o ['OCT 8-88 KJj1acc Togynocta H

Pa3mepsl paboueil moBepXHOCTH CTOJIA: MM
HIMpHUHA 400
JUIHA 710

Haubomnbiiee nepeMeliieHne cTojia mo Ocsam: MM
o ocu «X» 630
0 OCU «Y» 360

HauGonbiee nepemenienyue cynmnopra:

10 OCH «Z» MM
HE MEHEE 569

Haubonbimuii auamerp HapezaemMoi pe3b0bl B CTaIH
45 TOCT 1050-74 24mm

Konen mmunaens ais ceepienus no CT COB 147-75

Konyc Mop3se 4
Haubonbmmit auametp dpessl 100mMm
[Tapametp ¢ppezepoBanus MM
HIMpUHA 60
riryonuHa 2
Yucno mnuHaene peBoabBEPHON IOJI0BKU 6
PaccrosiHue oT ocH IINMHAEINS 10 HAPABIISIOIINX KOJIOHHBI 450mMm

HauGomnbiee paccrossHre OT TOpIia MIMHHAETS 10 padoueil TOBEPXHOCTH

CTOJIa HE MEHEE 600MM
CKOpOCTh OBICTPOTO TIEPEMEIIECHUS CYIIIIOPTa 4 m/MuH
KommuectBo nogay cynnopra 18
[Ipenensl mogau cynmnopra 10...500mm/MuH

KosmuecTBo ckopocTel MINMUHAES 12



IIpenensl 4acTOTHI BpallleHUsT IIITUHIEIS 35,5...1600
00/MuH

CKOpOCTh OBICTPOTO TIEPEMENISHUS CTOJIA U Cala30K 7M/MuH
TodHOCTh MO3HMIIMOHHOI'O CTOJIa M caja3ok Ha jiuHe Xxoxa 0,5MMm
JIMCKpETHOCTH 3aJaHUsI IEPEMEIICHUI 0,01mMm

Bpems cMeHbl THCTpYMEHTA, C

MIOJTHBIN 000POT 8,55
Ha OJIHY ITO3ULIAIO 3,75
Hawnbonwimas Macca oOpabaThIBaeMbIX JIeTANICH 300 xr

3.3. OCHOBHBIE y3JIbl CTAHKA

Kononna n ocHoBaHue

KomonHa npeacraBiseT OTIMBKY KOpoO4uaToi (GOPMBI C TIOCKOCTSMHM IS
KpEIUICHUs CTaJbHBIX HampaBisomux. OCHOBaHUE CTOJIa — YyT'YHHAas
OTJIMBKA, HA MJIOCKOCTH KOTOPOM 3aKPEIUICHBI CTAIBHBIE HAIIPABIIAIOLIUE, 10
KOTOPBIM JIBUKYTCS CAIA3KHU.

KopoOka ckopocteit
[lectuctynenyaras KOpoOKa CKOPOCTEH pacmoiokKeHa B KOJIOHHE CTaHKa.
OHa City>XuT U1 nepefayu WIHHACTIO PA3JIMYHBIX YaCTOT BPalCHUS.

CynnopT ¢ peBOJIbBEpHOM IOJI0BKOM
MpeHa3HaYeH JIJIsl OCYIIECTBICHUS OBICTPHIX MEpEMEIIEHUN 1 pabounx
110J1a4 PEBOJIbBEPHOM T'OJIOBKH.

Penykrop crona
MpeHa3Ha4YeH JJIs1 OCYIIECTBICHUS ObICTPBIX, CPETHUX U METTKUX
MEPEMEILICHUH CTOJIAa U CaJla30K OTHAEIBHO.

CTto0J1 KpecTOBBIN

Cton KpecTOBBIN CITYKUT AJi yCTAaHOBKU 00pabaThiBaeMbIX AeTtaneit. CTon
umeet Tpu T-o0pa3Hbix naza. CTon nepeMeniaercs B JByX
B3aUMONEPIIEHIUKYJIAPHBIX HapaBiIeHUIX (110 ocu «X» U «Y») 1o
3aJJaHHOW IIpOrpaMMe.

Oxnaxaenne
Pabora cuctembl OXJIaKISHHS OCYIIECTBIISICTCS OT IIEHTPOOEKHOTO Hacoca.



JIns oxnaxaeHuss THCTPYMEHTA B 30HE pe3aHus PeyCMOTPEH
VHJMBUAYAJIBHBIA IPUBO/I, ITO3BOJIIOIINN HAIPABIISITH CTPYIO
OXJIQXKJAIOIIEH JKUJIKOCTH B HY?>KHOE MECTO.

4. IlopsAoK BHINOJIHEHUS PadoThI

4.1. O3HaKOMJIEHUE C MTYJIBTOM YIPABJICHUS, IPEAHAZHAUCHHBIM J1JIs
yIpaBJIEHUS CTAHKOM B HAJIAJI0YHOM pekuMe. [1yabT pacnosioxkeH Ha CTaHKe U
MMEET CIIEIYIOIINE OpTraHbl ypaieHus (puc.1).

4.2. Hamanka ctaHka

Hananka ctanka Ha 00paOOTKY 3aJIaHHOM JIeTalld COCTOUT U3 CIICIYIOIINX
AJIIEMEHTOB: YCTAaHOBKA U 3aKpeIyIeHHE 3ar0TOBKH, YCTAHOBKA HEOOXOIUMOTO
PEeXYILEro UHCTPYMEHTa, HAX0XKJICHUE HYJIeBOM ToUKU mporpammsl (X=0, ¥Y=0),
HAXOXKJEHUE BEIMYUH KOPPEKIMHU 3a/laHHbIX rporpamme (L1...Ln).

4.2.1. YcTaHOBKa U KPEIUJIEHNUE 3aTOTOBKU

3aroToBKa KPEMUTCA B CIIELUAIBHOM IPUCIIOCOOJIEHHH, YCTAHOBIEHHOM Ha
CTOJIE CTaHKa.

4.2.2. YcTaHOBKA U KPEIUIEHNE NHCTPYMEHTA

CBepia Hy>)KHOTO AMaMeTpa BCTABIIAIOTCS B OIPEECIICHHBIN IITUHAEIb
PEBOJIBBEPHO I'OJIOBKH COIVIACHO pacdyeTHO-TexHosorndeckon kapre (PTK)
CMOTpH pucC.2.

4.2.3. HaxoxJieHre HyJI€BOU TOYKH MPOTPAMMBI

Haiitu Hy/eBy10 TOUKY IPOrpaMMbl — 3TO 3HAYUT BBICTABUTH CTOJI CTAHKA C
YCTaHOBJICHHOW Ha HEM 3ar0TOBKOM TakuM 00pa3oM, 4TOOBI HyJieBasi TOUKa
3aroToBKH (CM. puc.2) COBMaJia C OCbI0 HHCTPYMEHTA, HAXOJIAIIErocs B paboueM
MOJIO’KEHUH PEBOJIbBEPHOU T'OJIOBKH.

JI71 3TOrO0 HYXKHO:

1. Tlepexmrouaresb, pacIoiaOKEHHBIN HA MYJIBTE YIIPABICHHS YCTPOKCTBA C
UITY 2I132-3 nepeBecTH B MOJIOKEHUE «HYIIbY

2. Ilepexmtouarensb 7 (puc.l), pacronoKeHHbIN Ha MyJIbTE CTAHKA,
NIEPEBECTH B MOJIOXKEHUE «PYUYHOE YIPABICHUE.

3. Tym06aepom 22 (puc.1), pacnoyio)K€HHOM Ha IMyJIbTE YIIPaBJICHUs CTaHKa,
Ha0paTh HYKHYIO OCh TIEpEMEIICHHS (X UK y) U IIPH MoMoIy TyMm6iaepoB 19 u 21
NEPEMECTUTH CTOJI CTAaHKA C YCTAHOBJIEHHOM Ha HEM 3arOTOBKOMW Ha CTOJIBKO,
4YTOOBI HyJIEBasi TOUKA 3arOTOBKH COBIAJIa C OCbI0 HHCTPYMEHTA, HaXOIAIErocs B
paboueM MOJIOKEHUU PEBOJIBLBEPHOM TOJIOBKHU.

4. Tloka3zaHue BEIMYUH X U y, 0003HAYAIONINXCS HA IUPPOBOM Ta0IJI0
nynbTa ynpasienus ¢ UITY, Habpate Ha 6510ke KoppekTopoB 21-26. 3HaueHune
BEJIMYUHBI Z — BCETJa HYJIU.



4.2.4. Haxo/1IeHUE 3HAYEHUI KOPPEKTOPOB

TymOnep 22 (puc.1) mocTaBuTh B OJIOKEHUE «Z» U TyMOepoM 19 moaHsITh
PEBOJIBBEPHYIO F'OJIOBKY B BEpXHEE UCXOIHOE NoJiokeHue. [lepeximrouarenem 4
YCTAHOBUTH MEPBYIO MO3ZUIUIO PEBOJIBBEPHON IOJIOBKUA U KHOIIKOW 2 OTBEPHYTh
PEBOJIBBEPHYIO T'OJIOBKY B 3Ty NO3ULMI0. Hy’KHO OTMETUTH, 4YTO IOBOPOT
PEBOJIBBEPHON T'OJIOBKH MTPOU3BOAUTCS TOJIBKO B BEPXHEM UCXOJIHOM IOJIOKEHHH.

3arem npu oMoty TymosiepoB 19 u 21 (puc.1) MeneHHO onyckaeM
PEBOJIBBEPHYIO T'OJIOBKY BHU3 JI0 TE€X MOP, IOKA 3a30p MEXKAY IIIOCKOCTHIO
3arOoTOBKU U MHCTPYMEHTOM OYJET paBeH SMM.

[Tokazanus BenuuuHbl «R», o003Havaronmecs Ha udpPoBOM TabI0 MyJabTa
ynpasnenus ¢ UITY naOpate Ha 6510ke KOPppeKTOpoB «1-9» mox mudpoit 1.

Ha sty Bennuuny «R», mpu pabote 1o nporpamme OyAeT OCyIIeCTBIAThCS
OBICTPBIIA TTOIBOJT PEBOJILBEPHOM TOJIOBKHU K 3arOTOBKE B MEPBOM MO3UIUH.

Hanee Tym6epom 19 BEIBOAUM PEBOJIBBEPHYIO TOJIOBKY B BEpXHEE
UCXOJHOE IOJI0KEHNE, NEPEKITI0YATENEM 4 YCTAHABIMBAEM CIIEAYIOLLYIO TO3ULIUIO
1 HaxoJuMm 3HaueHue «Rzy»... «Rny.

4.2.5. TlpoBepka NpaBWJILHOCTU YCTAHOBKHU «HYJIEBOM TOUKH» U BEJIMYWH
KOPPEKIMH COTJIACHO MPOTPaAMME.

1. BKJIIOYUUTE CTAaHOK.

2. BBIABUHYTBH 010K KOPPEKIIHH.

3. YCTaHOBUTH COOTBETCTBYIOIINE 3HAUCHUS «IUIABAOIIUX HYJIEH» «X» «Y»
«Ly.

Jli1st aTOTO:

A) yCTaHOBUTH MEPEKITIOUATENb MHIUKAIIUU B MOJO0KCHUE «HYJIIb)
, IPY 3TOM Ha JIEBOM BepXHeM TabJ10 U poBON UHIUKAIIUU JTOTHKHO
BBICBEUMBATHCS 3HAUCHUE TJIABAIOIIETO HYJISI MO OCU X, a Ha HIDKHEM Ta0JIo 1o
ocu y;

b) HaxaTp Ha MyJbTE yCTPONCTBA NEPEKITIOYATENb Z, IOCIEe 3TOr0 Ha
HUKHEM TabJ10 HU(PPOBON MHIUKALMK OyAET BICBEUUBATHCS 3HAUYECHUE

MJIaBAIOIIETO HYJIS TTO OCH Z (JTOJKHBI OBITh BCETJA HYJIH).

4.2.6. YCTaHOBUTH BEIMYMHBI KOPPEKIIMU COTJIACHO ITPOrpaMMe st
00pabOTKH TAaHHOW YCTaHOBIICHHOM JIeTalln

Jlns aToro:
A) yCTaHOBUTH MEPEKIIOYATENIb MHANKALIMY B TTosoxkeHune « Koppekius»
Y HAKATh MEPEKITI0YATENb «HavyalbHasl YCTAHOBKA

b) naxxats nepexiodarenb «PyuHoit BBoa

B) naxatp nepexntovarens «BBoay



I') naxkaTph nepexioyarens «Ly, 3arem 0,1, 3aTem nepexitouaresb «LF»

Ha nmxneM Tabso undpoBoil MHAMKAUH JT0JKHO BHICBEUHBATHCS YUCIIO,
COOTBETCTBYIOLIEE YUCILY, YCTAHOBJICHHOMY Ha IIPOTPaMMHBIX IIEPEKIF0YATEAX
koppekunu 01

J1) onepupys nepexirogatenu 0,...9 u LF no Beilie U3710K€HHON METOINKE
MO>KHO TTOCMOTPETH Ha TabJ10 UG POBOM MHIUKAIIMK BCE BEJIMUUHBI KOPPEKIIUH,
YCTaHOBJICHHBIC Ha MTPOTPpaMMHBIX nepekmrouatessix (02,...09)



JlaGopaTopHasi pabGora Ned

Tema: «Hanagka ropu3soHTaJdbHO-(PPE3EPHOrO CTAHKA M eJIMTEJIbHOMI
rOJIOBKM Ha (ppe3epoBaHMe KAHABOK HA HMJIMHAPHUYECKUX M TOPLEBbIX
MOBEPXHOCTAX).

eab padoThI:

1. HayuuThcst mpriemMam MCIIOJHEHUS OAHOM U3 Ppe3epHbIX padoT —
dbpe3epoBaHue KaHABOK HA ITMIMHAPUYECKUX U TOPIIEBBIX TOBEPXHOCTSIX.

2. 3y4nTh yCTPONUCTBO MEXAHU3MOB OTCUETA JICIUTEIILHON TOJIOBKH,
METOJIMKY WX HAJIaJIKH, CIOCOOBI YCTAHOBKH U KPEIIJICHUS Ha TOJIOBKE JINMOA.

3. OcBOUTH METOABI JEIEHUS, KOTOPBIE MOTYT OBITh HCIIOJIb30BAHbI IPH
paboTe ¢ yHUBEPCAIbHOU JACIUTEIIBHON IOJIOBKOM.

4. OcBOUTH CNIOCOOBI YCTAHOBKHU U KPETUICHHS TOJIOBKH Ha CTOJIE CTAHKa.

5. OcBOUTH CIIOCOOBI YCTAHOBKHU U KPETUICHUS OMPABKU B IIMUHEIEC CTaHKA
Y MHCTPYMEHTA Ha OIpaBKe, ClIOCO0 MPOBEPKHU X OUCHHUS.

1. O6opynoBanue, Npucnoco0JeHNsi, HHCTPYMEHT, HATJISI/THbIE TOCOOUA

1.1 I'opuzoHTa)IbHO-(hPE3EPHBII CTAHOK.

1.2 YHuBepcanbHas nenuTenbHas TOJI0BKa, 3a0Hss Oa0Ka.

1.3 JIuckoBsie Gpe3sbl.

1.4 3arotoBku.

1.5 OnpaBku 17151 KpEIJIEHUs] HHCTPYMEHTA.

1.6 3aroroBku.

1.7 Yeptex 06pabaTbiBaeMOM 3arOTOBKH.

1.8 Habop raeuHbIX KIIIOUEH.

1.9 U3mepuTenbHbIld HHCTPYMEHT: IITAHT€HIIUPKYJIb, MATHUTHASL CTOMKA C
WHJMKAaTOPOM YaCOBOI'O THUIA.

2. ITopsAiOK BHINOJIHEHUS PadoThI

2.1 CooO1ieHne TeMbl, TIaHa, TOCTAaHOBKH IIEJIM YPOKA.

2.2 MHCTpyKTaX MO0 TEXHUKE 0€30MaCHOCTH.

2.3 V3yuuTh uepTex AeTaiu, mojyiexaiieir oopadboTke.

2.4 BKIIIOUUTH CTAHOK, TPOBEPUTH €ro padOTy HA XOJIOCTOM XOJY.

2.5 IlpousBecT HANAAKy CTaHKA.

2.5.1 OtBecTH cTOJ B yA00HOE 7151 HAJaJAKU MOJI0KEHUE.

2.5.2 YCTaHOBUTH HA CTOJI M 3aKPEINUTH AEIUTEIBbHYIO FOJIOBKY H 33/ IHIOK0
0a0Ky.

2.5.3 B xoHM4eCKOE OTBEPCTHE IIMUHJIEIS YCTAHOBUTD LIEHTP C MTOBOIKOM.

2.5.4 YcTaHOBUTH OMPABKY B LIEHTPAX AEIUTEIBLHON TOJOBKH U 3a]IHEH
0a0Ku, 3aKpeNUTh XBOCTOBUK XOMYTHKA B MMa3y MOBOJKOBOM TUTAHKU HA IIMTHH/IEIIE
JEIUTEILHON TOJIOBKH, 3aKPEIUTh IMMUHOJb 3a/HEH 0a0KU, TPOBEPUTH OMEHHE
UIHHAPUYECKON TOBEPXHOCTH 3aTOTOBKH.



2.5.5 YcTaHOBHUTH B INIMH/IEIb CTAHKA ONPABKY U 3aKPEINUTh, IPOBEPUTH
OueHue ONpaBKH, YyCTAHOBUTH Ha ONPaBKY (Ppe3y U 3aKpenuTh €€, yCTAaHOBUTH Ha
X000T CTaHKa KPOHILTENH U 3aKPENUTh €TO0.

2.5.6 YcraHnoBuTh 00pabaThIiBaeMyIoO JETalb 10 OTHOIIEHUIO K pe3e B
TaKoe MOJIOKEHUE, YTOOBI TeOMETpUYECKast OCh BpallleHHs (ppe3bl pacroiaraiach
HaJ CEpEIMHOMN LWINHIPUYECKON YacTu AETalld, I/I€ MPEACTOUT (hpe3epoBaTh
KaHaBKH.

2.5.7 YcraHoBUTH TIIyOUHY pe3aHus. [[1s 3TOro HeoOX0IUMO MOJBECTH
OCTOPO’KHO JIeTajb M0/ Bpaujarouryrocs ¢Gpesy A0 conpukocHoBeHUs. OTBECTH
CTOJI B CTOPOHY OT (pe3bl U, Be/isl OTCUET MepeMeIleHuUs 10 JIUMOY, MOTHSATh
KOHCOJIb 3aKPEIHUTb.

2.5.8 Hanagute TpeOyemMyro 4acTOTy BpallleHUs IIIMUHACIS U To/1avy.

2.5.9 IlpousBectu (hpe3epoBaHue NMEPBOro ma3a, 0TBECTU CTOJ, PYKOSITKON
JENUTENIbHON TOJIOBKU MMOBEPHYTH IINMHUHJIETb HAa TpeOyeMblil yroiu, gppe3epoBarhb
CIEAYIOUIYIO KAaHABKY.

2.6.10 Cuatb 00paboTaHHYIO JETaNbh CO CTAaHKA, UMEIOIIUMHUCS CPEICTBAMHU
U3MEpEHUS MPOBEPHUTH COOTBETCTBHUE 00paOOTAHHOMW JeTaIl TPEOOBAHUSAM
yepTexa.

OTYET
1o JiaboparopHoii padore Ned

«Hanmaaka ropu3oHTaAIBLHO-(ppPEe3epPHOro CTAHKA U AeJIUTETbHOM
roJIOBKHU Ha ()pe3epoBaHMe KAHABOK HA HWIHHAPUYECKHUX M TOPLEBBIX
noBepxHocTax. O0padoraTh AeTajab».

1 JIaTh KpaTKyt0 TEXHUYECKYIO XapaKTEePUCTUKY CTaHKA.

2 ITepeyncnuTh TPUMEHSIEMBIN PEKYLIUNA HHCTPYMEHT (HAMMEHOBAHHUE,
Marepuan).

3 Ilepeuncnuth U3MEPUTEILHBIA HHCTPYMEHT.

4 IlepeuncnuTh BCIIOMOTaTEIbHBIA HHCTPYMEHT: OIPABKH, AEPKABKH,
XOMYTHKH U JIp.

5 CocTaBUTh HEOOXOIUMBIE ICKUA3EL.



JlaGopaTopHasi paGora NeS

Tema: «O3HaKoMIIeHHE ¢ YCTPOHCTBOM U pad0oTOil OCHOBHBIX Y3J10B
(¢pesepnoro cranka ¢ UIIY, Hajmaaka craHka Ha 00padoTKY 3aJaHHOM
AETATW).

1.IHIEJIb PABOTBI: IIpakTHueckoe 03HaKOMIICHHE C YCTPOHCTBOM M paboTO#
OCHOBHBIX Y3JI0B (hpe3epHoro cranka ¢ UITY, Hanagkoit ctanka Ha 00pabOTKy
3aJJaHHOU JIETAJIN.

2.UCXOJHBIE JAHHBIE: O6opyaoBaHue, ocCHacCTKa, MPUCIOCOOICHUS,
MPUHAJICKHOCTH, TOKYMEHTAIIUU.
2.1. CtaHoK TMna 6P11M®3-1 c YUIYy 2P32.

2.2. Pexxyuwime MHCTpyMmeHTb! (bpesa, ceepno)

2.3. MpucnocobneHne ana sakpenneHna 3aroToBKM-NpmxBeaThbl, ynopbl

2.4. U3mepuTenbHble MHCTPYMEHTbI: LUTAHFEHUMPKYb, TIMHENKA

2.5. TexHONOrn4yeckasa AOKyMeHTauuA no pa3paboTke ynpasaaoLwer nporpaMmmel,
yepTeX JAeTasn, pacCy4eTHO-TEeXHOJIOrMYecKana KapTa, PyKONMCb NPorpammol.

2.6.3aroTtoBKa getanum

2.7. PyKoOBOACTBO MO 3KCMayaTauum CTaHKOM

2.8. MHCTpYKuMA no TexHMKe 6e3onacHOCTH

3.0BLWHME CBEAEHUA O CTAHKE 6P11M®3-1

3.1. HazHa4yeHMe 1 061acTb NPUMEHEHUS
BepTuKanbHO-ppe3epHbIA KOHCO/IbHbIN CTaHOK € YTTY U MHCTPYMEHTa/IbHbIM
MarasMHOM, HEMOBOPOTHbIM BEPTUKANbHbLIM LUNMHAENEM U HENOBOPOTHbIM
ctonom 6P11M®P3-1, npeaHasHayeH AN MHOroONo3mMLUMoHHOM 06paboTku nsgenni
CNOXKHOTo NpodmAa U3 CTaNN, YyryHa, LUBETHbIX MeTannos. Ha cTaHKke moryT
BbIMNONHATLCA Pa3nnyHble BUAbl 06paboTKM: ppesepoBaHme, pacTaumBaHme,
CBep/ieHNe, 3eHKepPOBaHWe, pa3BepTbiBaHME, Hape3aHue pe3bbbl U 4p. 33 OAWH
YyCTaHOB AeTanu
JaHHbIN CTAHOK OCHALLLEH CUCTEMOM NPOrpamMMHOro ynpasaeHuna 2P32, umeer
aBTOMATUYECKYO CMEHY MHCTPYMEHTa M ymeeT paboTaTb OA4HOBPEMEHHO NO TPEM
ynpaBasemMblM OCAM.

3.2. TexHnYyecKaa xapaKTepMCTUKa CTaHKa:
3.2.1 Pazmepbl paboyer noBepxHOCTM cToNa, Mm:1000x 250
3.2.2 Hanbonbluee nepemeLLeHME CTOIA, MM:
B NPOA0/bHOM HanpasneHnn -630; B nonepeyHom HanpasaeHun -300;
B BEPTUKA/NIbHOM HanpasneHmnn -350



3.2.3 PacctoaHue oT Topua WnuHaensa Ao paboyert NnoBepXHOCTU CTONA, MM:
HanmeHblee -50; Hanbonbwee -400

3.2.4 PaccTosAHMe OT WNUHAENA A0 BEPTMKAbHbIX HAaNPaBAAOWMX CTONa, MM -345
3.2.5 Mpepaenbl 4acToT BpalleHusa, 06/muH -63-2500

3.2.6 KonunyecTtBo 4acToT BpaLLEHMA NpU NpAMOM obpaTHOM BpaweHnn —Z=17
3.2.7 MNpepenbl nogay ctona, Mm/muH -6-4800

3.2.8 Hanbonblee ycunme nogaum Kaxkgom ocu, KH-8
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A0 HanGoanunnt aonye tamunin asamerp dipes, 125 aim
OenoBHLIe rexHneckne panmue YUY
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ctpoke  "Haiitu"., Haxcmu're'-@. [lpu stomM Ha BepxHeil crpoke Oyper
MHAMUMPOBATHCA: MOUCK Kaiapa % 1, Ha HWKHEI CTPOKE - UCTTONHEHO, ¢

Habupas no nauHoi METOAHKE HOMEp Kaipa BMECTO HAUMIA [IPOrpaMMb,
HaHAUTE HYKHbII No,

4.4. Pexwxnum "PEILA KTUPOBAHHE" D

Hammnre@ Oyzner WHOMLMPOBATHCH
' Pe,uax'rop ' 30Ha ;

3apaitre Ne 30HbI, Haxas HP , §; I @ , Byner uHIMLMpOBaTHCS

- Penaktop : 3oaal TN :
HaGepute nHomep mporpammsl, nanpumep, HP, % ; 2. Ha nocieaneii crpoxe
BeICBeTHTCH % 2; ; : ' '

Haxmure @ Eciu nporpaMmbl B NamsTH HET, TO Ha Hoc/aedHeil ¢Tpoke -
BLICBETHTCS "HH(pOPMaLUH HET", a eC/ld €CTb, TO Ha DKpaHe BbICBETHTCS
Pepakrop 3ona 1

%2 ! ﬁz

S L ke
Haxxumas .knaBumy , MOJKHO MOCJIEA0BATENbHO KaAp 32 KaJApPOM BbIBOAHTH
Ha HHAMKaUMIO IPOrpaMMy M NPOH3BOAHMTH €€ 0TpaboTKY.

4.5, Pexxum "PY‘{HOI/I BBOII" @

I—lemcrmrreE Oyner ‘ nH,auuupOBaTbcsl "PYYHOM BBOJ". Ha6epute ¢ I10
uHhopMaLHIO Kalpa, KOTOpbIH Heo6X0aUMO 0TpaboTaTh, Hanpumep,
CCOX+10000  Y+10000. asist 370ro HaKMUTE:

BP; C; HP;0; O; .

BP; X; HP;+; 10000; .

BP; V; HP+; | 0000; %
Hnst o6paboriu kanpa Ha)KMHTeE.:‘

Ipu pabote B pexume "PYHYHOM BBO/I" Bo3MOKHbI Te Ke pt.}l(ldel UTO W B
pexume "ABTOMATHYECKUI".

4.6. Pexwum "ABTOMATHUUYECKHI". @
Hpem;apmenbﬂo YCTAHOBHUTE  pelIuM E, AA  YEr0  HAKMMTE

HP; %: I; ; : 0 - " : ~
: , Oyner HHAHLHPOBATLCS Haiitu". HaxMure, Ha Bepxuei
_ crpoke BhicBeTUTCA "[louCk Kaapa", a Ha HUKHER - "UCNOoJHEHO",

iF



[lepeiaute B pe}tmm3 , - AJig Hero Hancmn-rea , g T BRMOYHTL

FHAPOCHCTEMY  HOIKATHEM C, 3drTeéM KHONKY ’Duél YoM e, nysbire. ”

: ]

Cranox Oyaer sectit paBoTy (10 1POrPAMME B aBTOMATHUCCKOM PEKHME.
B pexnme Baoarwmum [OAPEIKUMBL.

4.6.1. Jlns ycKopenHo 0TpabOTKH NporpaMmbl HaaTh KilaBHILly
Ha sropoii crpoke nossurest uadopmanus: Y CK.

— -u-}
6.2. JLis nokaaposoi oTpaldoTKK MPOTrPaMMbl HAKATh KABKILLY -:>

Ha sxpane unauuupyercs: KIIP. ,
4.6.3. OcHoBHAA NpOrpamMmMa /Kaapbl, OTMEUEHHbBIE/ ~ NPOLYCK, He mpauan,muimu{

>,

4,6.4. BnokupoBKa JBUKEHHs! / - oTpaGoTka fporpammul Ge3 Bbiladu

....Ha skpane sbicserntes: OCH.

w4
uHPopMaluii Ha npusoA. LIpy HamaTHH KNaBHILK uraHinpyercs: bJP,

# usT

4.6.5. BiiokupoBKa TEXHONOIHH

# MST

CTAHOK TeXHOJIorH4eckux komangd,. [lpu naxaTtun unuuupyetcs: BJIT.

-~

e (7
4.6.6. OCTaHOBKa [0 KENAHHIO ONEPATOPA ——m - OCTAHOBKd [IPOIPAMMBL HA

Kajpax, B KOTOpble BBeieHa komahga MO 1. Ipu, namamkx IOR - KitdBHIUK
BbicBeuHBaercss MOI.

4.6.7. [lns uuKnnueckoi o1TpaboTKy [1pOrpaMMbl HAKAThL KIABHILLY
Ha skpane unaniumpyerca: LIKH.

4.7. Pexum "CBPOC" % '

Vi
Haxars knaBuLuy , IpY 3TOM Ha 3KpaHe Oyner MHARLMPOBUTHCH

C6poc 3oHa |
Haxatb wnasuiny [lo uCronHeHuI0 Ha noOcneAHeH CTpoke BBICBETHICA
UCITOJIHEHO. ‘

4.8, Tlepexox Kk pexumanm, 3agasaembiv T1C, IPOMIBOJNTCS  TIEPEBOAOM
riepeodaTens pexxumos padborst Ha ITC U3 MONOKEHHS NPOIPUMMa s IOJIIKEHUE,
COOTBETCTBYIOULEE PEAKHMAM PYHHOTO YIPABIICHHS.

Ilporpammuoe obecneuctne 0BeCHEUUBAET BLIIOIHEHAE PerKHMOB ‘lLum'u\u 4
"Hexoanoe",

,HJIH _BbINOJIHEHHUA  TIOAPEIKHMA IIQQGXO,ILHMO Haxars  KiaBHily

- oTpadoTka NPOrpaMMel OCi BLIAAYA Ha



5. [lopsinok BblﬂOJlHeHHﬂ paboThl

5.1. Osnakomnenue ¢ IO (mynsTom onepa'mpa) u TC (nynme cmmca) puc. l 2
Tabn. 1-2.
5.2. Hanapnka craHka i) )
Hanaznka cranka Ha o6paGoTKy AeTaiu COCTOUT w3 CHIERYIOILIHX 3EMEHTOB:
YCTAHOBKA PeXCyILEro MHCTPYMEHTa,
yCTaHOBKA M 3aKpeIjieHHe 3aroTOBKH,
"npuaﬂaxa Oceil KOOpAUHAT ACTalH K OCAM KOOpJMHAT uamcd,
"ripuBsa3Ka" UHCTPYMEHTa K CHCTEME OTC‘JE’I‘a :
5.2.1. YcraHoBKa U 3aKperuleHHe 3aroTOBKH.
3aroToBKa ycTaHaBAMBAEeTCHA HA CTOJl U KPENUTCH C MOMOLLLBIO npuxna:ou “ ynopms.
5.2.2. YCTaHOBKa U KpeMICHHE PeXYIEro HHCTPYMEHTA.
Heoﬁxogummﬁ pexcyLiHit MHCTPYMEHT Al 06paboTky JeTaju, yCTaHaBAMBACTCS B
onpeaenEiHble MO3HLMM HHCTPYMEHTAILHOIO MarasiHa CoriacHo yupammlmucu
HPOIPaMMBL ClieiyloLlunm obpasom:
llt,pLKJllU’-hllt.Jlb H4 aul‘o MUTHHUECKOI'O PERUMU HIEPEBCCTH 1y |‘)u:l(llM «HAJIAJIK AR,

BKJIIOYMB: Tymbnep BBEpX, NEPEeHTH B PEWUM "ucxo,uuoe" lIlepemetneHue
CTONa 10 TPEM KOOpAHHATAM B HCXOAHOE ocymecmmb [1004epe/IHbIM BKJIIOYEHHEM

Tym6nep03‘* J ' Z*

Beixox crona B HCXO,II,HOE NOJIOXKEHHUE CHFH&HHBprETCﬂ 3aKUI'aHMEM JN1aMIIOYKH
COOTBETCTBYIOLUHX KOOPIAMHAT. ,HOJI)KHa ﬂp0H30H'IH OpHEHTalHA LUIKHACTA c
HHCTPYMEHTOM. ﬂbﬁ}KGHHE MarasmvHa' Bﬂepe,u, ocymec'rﬁmb AOCTaBHB (,y(]mep B

. .-l
BEpXHee NOJOKEHHE . Ha IIC BknioueHuem tTymGaepa i3 pa'mca"rb

uuctpyment. Ha  crofike  HITY "l'yM6Jiep” BKIOUUTE  BHH3,  OHYCTHB

MHCTPYMEHTANbHBIA  MarasuH, BIJIOYHB TymOnep B!}lldfjb OCYUIECTBIACM
[IOBOPOT MarasWHa, OThICKMBas HYXHYIO HaM NO3MUMIO. YCTAHOBUB MHCTPYMEHT B
HY)KHble IO3MUMHM, NOABEM H OTBOA MarasvHa ocymecmnﬂe rcs B oOpaTHOM
NOpsAAKe,. NepeBoAs TymOnepa B BepXHee MONoKeHue.

5.2.3. IlpuBA3Ka OCei KOOPAUHAT JETalH K OCAM KOOPAHHAT CTAHKA.

B winuumens Gppe3epHOro CraHka 3axpenme HHIMKATOPHbIA LIeHTpOMCKaTENhL puc.1
WIH ONTHYECKHH LEHTPOUCKATeNb pUC. 2, B UEHTPaJbHOE OTBEPCTHE CTO/A
YCTAHOBHTE LUTHIPb (LIEHTP).
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Ipousseaure BbIXO/l CTOJI& B UCXOMHOE MONOKEHHE IO NYHKTY 5.2.2

BKJIIOUHB TymOnep © BHH3 HepeiTH B pexknm "Hanaaka".

LleHTp ycTaHOBOMHOIO LITHIPS YCTAHABAMBAETCH TOMHO 104 OCHIO Lntens. Och
IUTIHHARIA TOYHO COBMNALACT ¢ UCHTPOM UITBLIPS TOIMA, KON HOJOKCHIC CTPEky
HHIMKATOPA 1IPH €r0 BPALIEHHH OCTAlICTCH HCHIMCHILIM I KO KOHTPOILILIE
PUCKH OKyJsipa coBliajaetT ¢ puekami i mrwpe. Hoee conmenenns newpa
WTHIPH ¢ OCBIO WITHHACAA BLIBCAKWTE #a dKPal noodepéno ocw X Y ndiarnem
KJIaBHLL; ,

¥
BP; X;<5> o
; - W JanHble sandiiTe B pabouyio verpain, Hanpumep, XOC
+310165,

. [ ) 5
BE; ¥ e - - u pannbte Y OC -147255.
Koop,unﬁa"ry 10 ocu Z npumMem +Z.0C - 92000

-

S .
Ha IIC nepexntouatens uepesectu b ;Jt:rKHM nporpamma’ :’...l‘la 11O namarb

KnaBnmy@ HP; §; 6 _6 m

, Ha oKpaHe OyleT MHANUHPOBA LU

Beox 30Ha 6
¢ 11O
Bsoa npoussogure caenyomnmM obpasom:
O; +: 3 I; 0; I; 6; 5 @
i = I 40 75 2; 5; & —@
iy 28 942 05 03 O"“"‘<’>



B pexume "Pepakriuposande” NPOCMOTPHTE HPABHABHOCTL - BUlLCTO  BHOA.
HP; §: 6;—0 Eupd L , s

Eciu npd BBOAE BbI JOMYCTHIH otubxy, Hanpumep, 1; -149255, T0 Bam 5Ty CTPOKY
HEeoOXO0IMMO BBECTH 3aHOBO:

=S > upisss 65— [ > -
_ ot e ¥ Oy aer HHAMIMPOBATHLCS

Bsoa. - 3ona-6

Cc 1o : .
Haskemure xnasuim HP; ;. - 1;4; 75 2;5; 5 1 npoBepbTe NpaBuibHOCTL B peKuMe
"Penakrtuposanue”. B namsts YUITY BBOJATCH PACCTOSHMS OT HYNs CTaHKa A0 OCH
LIlIMHAENS. '.
5.2.4. "TIpuBs3ka" HHCTPYMEHTA K CHCTEME OTCHETA. : ;
Jins "[lpuBsa3zka" MHCTPYMEHTa K CHCTEME orcuéra HeOOXOJMMO BBECTH BbUICTLI
pEsKyLLero MHCTPYMEHTA. ‘ = ;
[lpou3BeauTe BLIXOA CTONA MO OCAM B HCXOAHOE NOJIOKEHHCE no nyukry 5.2.2.
CorjlacHo ynpapasiowed nporpamMmbl MOABEAHTC aepsbiit - uuctpyment Tl

JaKpennuTe ero 8 LUAMHACIE. Buicmouns Tymbiep . BHHU3 HEPEHTH B PEiKHM

£ —BP;E;<>

"wanaqka", HOKaTHEM KNaBULU BbIBEAUTE HA DKPaH 0Chb

Byouus Tymbaep ‘Z BBEPX MOJBOAMM 3aroTOBKY MO PE3KOFO Kacalldd o
ceepiiom T :
3navenue, Hanpumep: ZOC -183500 3anucbiBaeM B pabouyto Terpalb, Takoe ke
AEHCTBUE POM3BOAUM C UHCTPYMEHTOM - T2 /ppesa/ ¥ 3navenue, wanpumep: ZOC
- 196890 3anuceiBaeM B pabouyio TeTpalb. :
Jlns onpefeneHns KOPPEKUMH Ha JUIMHY PEXYLIEro HHCTPYMEHTA [IPOHIBCANTE
HEOOXOAUMBIE BHIYHCIIEHUA. , L LIRS
[To nporpamme B 00paboTKe AeTalld MPUMCHACTCA (pesa - Ha He€ HEOOXOAMMO
BBECTH KOPPEKLMIO Ha pajuyc. ; e :

T2-112=6000 I Ik
ITH NaHHble BBEAEM B 30HY 4 - 30HY KOPPEKTOPOB.
Ha IO nepekJiio4areb NepesecTd B PEXiUM porpamMma .

5 5 40 1 >
Ha [10 Haxarh KIaBUIIK - " Ha .DKpaHe.
BLICBETHTCS ' Beoa 3ona 4
ol B B (e JIO ;
BBoj NpoM3BEANTE CIIEAYIOLINM 06pasom:
HP:ID?‘S_ISUO-@ i

, 12;46000/

13;-104'890'@

‘ - . B pexume "PepakTupobanye” NpoCMOTPUTE

MpaBUJILHOCTH BaUIero BBOJA. Ecnu ponyctuiia OWHOKY, TO HYKHYH CTPOKY
peeauTe cHosa B pexxume "Beoa" ¢ I10 B 4 30Hy.
- ' L
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IIpakTuueckoe 3ansaTue Nel
Tema 3anaTus O3HaKOMJICHHE € HAJIAJAKOM JUTEHHOI0 000pyA10BaHUS

2 llean 3ansiTHA

OO0yueHwus:
- U3y4Y€HHUE MPOLIECCOB HaNaJAKU (POPMOBOYHBIX CTEPKHEBBIX MAIIWH;
- YMEHHE CaMOCTOSITEIbHON PabOThI

Bocnuranus:
- 3HAUMMOCTH BBIOpaHHOM Mpodeccuu

PazButust:
- JIOTUKH MBIIIJICHUS

3 3aganue
3.1 3yunTh 0COOEHHOCTH KOHCTPYKIMH (POPMOBOYHOW M CTEPHKHEBBIX MAILIH
(o yKa3aHHIO TIPEToaBaTeis)
3.2 U3yuuts npouecc Halaaku (POPMOBOUHON MAIIIUHBI U CTEP>KHEBOM MAIIUHBI.
JlaTh onrcanne mpoiecca Halaaku
3.3 BbINOJHUTB 3CKU3 (POPMOBOYHONU MAITMHBI U CTEP>KHEBOM MAILIMHBI  C
yKa3aHMEM OCHOBHBIX 3JIEMEHTOB YNPABJICHUS MAIIMHAMHU.
3.4 Opopmuts oTuer
4 TIpoaomKUTENBHOCTh PabOTHI
[IpoomKUTENTEHOCT pA0OTHI - 6 Yaca
5 MarepuanbHoe obecrieueHne

5.1 MeToauyeckue yKa3aHus MO BBITTOJHEHUIO MPAKTHYECKOM paboThI
5.2 TlmakaTel — cxeMbl (POPMOBOYHOM U CTEP>KHEBOW MaITUH
5.3 Crenapl yueOHbIE
5.4 Monenb GOpMOBOYHOM MAITUHBI
5.5 TexHuyeckas ¥ cupaBOYHAs JIMTEPATYpa:

Npanos B.H., Kusn 3.®. Hananka GpopMOBOYHBIX M CTEPAKHEBBIX MAILIKH.- M.:
Bricmas mkoma, 1976.

6 Kparkue TeopeTnueckue CBeACHUs

JluHeitHOe MPOM3BOJICTBO SABJISETCS 3aTOTOBUTEIILHON 0a30i
MaIllMHOCTPOUTENBHBIX 3aBOJIOB. B NMUTEHHBIX 11exaX OOJBIIUHCTBO
TEXHOJIOTUYECKUX Olepaluil cBsi3aHo ¢ 00b1I0i 3aTpaToit Tpyaa. CoBpeMeHHbIE
JUTEHHBIE 11E€X1 BHICOKOMEXaHU3UPOBAHbIL. JIJIs1 yIIydIIeHus: yCIOBUHM Tpyia
IIUPOKO MPUMEHSETCS KOMIUIEKCHAs MEXaHU3aIUsl U aBTOMATHU3alIHs
TEXHOJIOTUYECKUX MPOIECCOB U TPAHCIOPTHBIX ornepainuil. J[Jis MakcuMaibHOTO
WCIIOIb30BaHUs JEUCTBYIOIIErO B JINTEHHBIX 1IeXax 000pya0BaHUsI HEOOXOIUMO
MPaBUIIBHO SKCILTYaTUPOBATh U MOCTOSIHHO MOJICPKUBATH €0 B paboueM
COCTOSIHUU. BaskHy10 pOJIb /IS BBIMOJTHEHUS ATUX TPEOOBAHMM UTpaeT HallaKa
(OPMOBOYHBIX U CTEPKHEBBIX MAIIIKH.

Hanagunk ¢opMOBOYHBIX M CTEP)KHEBBIX MAIIWH JOJDKEH 3HATh HA3HAUCHHEC
¥ YCTPOMCTBO HaJlaXxKMBaeMoe 000pyI0BaHUE, YMETh HAaXOIUTh U YCTPAHSATh



HEHCIIPAaBHOCTH B MEXAaHU3MaX, IPUMEHSISI IPU 3TOM YHUBEPCAIbHBIE U
CHEIMATN3UPOBAHHBIE YCTPONUCTBA M MIPUCTIOCOOTICHHUS.

[Tocne ar000r0 BUa peMOHTa 00s3aTENBHO MPOU3BOAUTCS HaJIaIKa
(GhOpPMOBOYHOTO U CTEPAKHEBOTO 000pyI0BaHuUsA. Bo BpemMsi peMOHTa MallIMHBI
paz0uparo, 3aMEHSIOT U BOCCTaHABIMBAIOT U3HOIIICHHBIE IETAJU, a 3aTEM
coOMparoT B Mopsake, 0OpaTHOM pa3doopke. Hanbonee CI0KHON U OTBETCTBEHHOMN
3aJ1aueil ABJISAETCS TOUHOCTh COOPKM PEMOHTHPYEMbIX MaluH. Eciau TouHOCTS
cOOpKH HE OyJIeT COOTBETCTBOBATh YCTAHOBJICHHBIM HOPMaM, TO NP HallaJKe
CTaHKOB BBISIBIISICTCA e(DEeKThI M3TOTOBJICHHBIX ()OPM U CTEpKHEH. Perenuto sToi
3a/1a4M MOJKET ITIOMOYb pa3MepHbId aHan3. ONpenensoT Bce pa3Mephl,
IIOCJIEOBATENBHO PACIOJIOKEHHUIO 110 3aMKHYTOMY KOHTYPY, IeTaJel MaIllHH.

IToHn>KeHHast TOYHOCTH B3AMMHOTI'O IIEPEMEIICHUS U PACIIOJIOKEHHUS IeTAJIEN
BbI3bIBAET YCKOPEHHBIN U HEPABHOMEPHBIN U3HOC, MOSBICHHE CBOOOAHBIX KO/IOB,
3a30pOB U T.[I.

C npyroii cTOpOHBI, MOBBIIIEHHBIE TPEOOBAHUS K TOYHOCTH MAIIUH U
OCHACTKH MPUBOJAT K BO3PACTAHUIO UX CTOMMOCTH. [103TOMY K (POpPMOBOYHBIM U
CTEP>KHEBBIM MalTMHAM TPEIBABIIAIOT TPEOOBAHUS ONTUMAIBHONW TOUHOCTH.

B nporiecce Hanagku pOpMOBOUHBIX U CTEPKHEBBIX MAIIUH B 3aBUCUMOCTH
OT UX KOHCTPYKIIUHU BBIMOJIHIIOTCS padOThI, B TO YUCIIE:

- HaJIaJKa CUJIOBBIX THEBMATUYECKUX U THIPABINYECKUX LUJIUHAPOB;
- HaJaJKa MEXaHU3MOB IIPOTSKKU U KAHTOBKU;
HaJaJKa THEBMOAIIIAPATyPhI;

HaJaJKa TuApoanmnaparypsl;

HaJIaJIKa CPEJICTB YIIPABIICHHUS;

peryJIMpoBKa KJIAllaHOB U JI.p

7 BoinonHeHue padoThbl

7.1 O3HaKOMIIEHME C OCHOBHBIMU TEOPETUYECKUMU CBEICHHUSIMU O MpoLeccax
HalaJKu (OPMOBOYHBIX M CTEPKHEBBIX MAILIUHBI

7.2 3yyeHne KOHCTPYKTHUBHBIX OCOOCHHOCTEH (POPMOBOYHBIX M CTEPKHEBBIX
MaIlH

7.3 N3ydenue nporuecca Hataaku GOpMOBOYHON U CTEPKHEBOW MAIIIUHBI

7.4 BeinosiHeHHE 3CKU30B (POPMOBOYHOM M CTEPKHEBOM MAIIMH C YKa3aHUEM
OCHOBHBIX Y3JIOB U DJIEMEHTOB YIIPABJICHUS

7.5 Onucanue mporiecca Halaakd GOPMOBOYHON M CTEPIKHEBOUW MaIlIMHBI

7.6 OpopmiieHne oTyeTa

8 ConepxaHue oT4yeTa

8.1 Homep paboTsl
8.2 HaumenoBanue paboThI
8.3 Llenb paboTsI
8.4 MarepuanbHoe o0ecrieueHue
8.5 Dcku3 GOpMOBOYHOM U CTEP>KHEBOW MAIIMHBI C OMIMCAHUEM OCHOBHBIX Y3JIOB
Y DJIEMEHTOB ynpaBieHus. OCHOBHBIE 3JIEMEHTHI YIIPABICHUS
8.6 Hamanka ¢popmoBouHo# MarmuHbl. Hanaaka cTep:KHeBOW MalTUHBI
8.7 BeiBox



IIpakTuyeckoe 3ansitue Ne2
1 Tema: O3HaKOMJIEeHHE C HAJIAJAKOH CBAPOYHOT0 000pPYA0OBAHMS

2 llean 3ansITHA
OOyuenwus:
- U3y4YeHHe TIPOLIECCOB HAIAJIKK CBAPOYHOTO 000PYI0BAHHUS ;
- YMEHHE CaMOCTOSITEIbHON PabOThI
Bocniuranus:
- 3HAUMMOCTH BBIOpaHHOM Mpodeccuu
PazButnst:
- JIOTUKH MBIIIJICHUS
3 3ananue
3.1 U3yunTh 0COOEHHOCTH KOHCTPYKITUNA CBAPOYHOTO 000PY10BaHUS (T10
YKa3aHUIO TIPEnoiaBaTers)
3.2 N3yuutsh npornecc HallaKu OCHOBHBIX BUJIOB 000PYAOBaHUS JIs
AIEKTPOIYTOBOM U ra30BOM CBAPKHU
3.3 BbINOIHUTE:
- MPUHITUTIAATIbHBIC AJIEKTPUUECKUE U MOHTAXKHBIE CXEMBI TIOCTA I PYYHOM
JyTOBOM CBapKu, CBApOYHOTO TpaHchopmaropa;
- IPUHLMIUAIIBHBIE CXEMBbI allUTEICHOBOI'O0 F'€HEpATOpa U ra30CBAPOYHOIO MOCTA
3.4 OdbopmuTh OTHET
4 TIponomKUTENBHOCTh PaOOTHI
[TpoioKUTETEHOCTH PA0OTHI - 6 Yaca
5 MarepuanbpHoe obecrieueHne

5.1 Meroauyeckue yka3aHus 10 BBITIOJIHCHHUIO TPAKTHYECKON paboThI
5.2 [InakaThl — cXemMbl 00OpPYAOBAHUS JJIsl JJIEKTPOLYTOBOM U ra30BOil CBAPKHU
5.3 O6opynosanue YIIM
5.4 TexHuyeckas ¥ CIpaBOYHAS JINTEPATYpA:

1 ®omunsix B.I1. , SAxoBneB A.Il. DnekrpocBapka.-M.: Beicmas mkona, 1993
2 CrykanoB B.A Marepuanosenenue.-M.: U] @opym, 2008

3 Ky3bmuH b.A. u nip. TexHOJIOTUS METAIITIOBU KOHCTPYKIIMOHHBIE MAaTEPUAJIbL. -
M.: Mammnoctpoenue, 1981

6 Kparkue TeopeTnueckue CBe1eHUs

CBapka npencTaBisieT co00il TEXHOJIOTHYECKHI TTPOIIECC, TPU MTOMOITU
KOTOPOTO MOJIy4aloT HEpa3beMHbBIE COSAMHEHUS JIeTajel B y37ax U KOHCTPYKIHSIX.

JJis ocy1iecTBIIEHUs CBapKU HEOOXOIMMO COJM3UTH METAILNTUYECKUE
MOBEPXHOCTH, MOJUICKAIME COETUHEHUIO HACTOIBKO, YTOOBI MKy HUMH Hauaau
JENCTBOBATH CUJIbI MEKATOMHOTO CIICTUICHHS.

OCHOBHBIMH MapamMeTpaMy CBapOYHBIX MPOLIECCOB SIBISAIOTCSA TeMIEpaTypa u
naBieHue. COOTBETCTBEHHO TOMY BCE CIIOCOOBI CBAPKH MOYKHO pa3OUTh HA TPU
TPYIIIIBL:



CBapka IJ1aBJICHMEM OCHOBAaHA HA MECTHOM Pa30rpeBe AETaNel A0 IUIABJICHUS U
00pa3zoBaHMsI CBAPHOI'O COEAMHEHUS IIyTEM MTEPEMETMBAHUS KUAKUX (as3.

[InacTryeckast cBapka OCHOBaHAa Ha MECTHOM Pa30TPEBE JAETANEH 10
MJJACTUYECKOT0 COCTOSIHUS Y IPUJIOKEHHUH JIaBJIIEHUSI K CBAPUBAEMBIM MECTAM.

XonoaHas cCBapKa OCHOBaHA Ha MPUJI0KEHUU K CBAPUBAEMBIM y4acTKaM
XOJIOJIHBIX J€TAJIEW 3HAYUTEIBHOTO YCUIIHA.

B HacTos111€e BpeMst H3BECTHO HECKOJIBKO JECSITKOB CIIOCOOOB cBapku. B
IPOMBILUIEHHOCTH HanboJiee Oobliee pacpoCTpaHEeHUe OTyYuiIa JyroBas
cBapka. Taxxe J0CTaTOYHO MIMPOKO MCIOJIB3YETCS U ra30Basi CBapKa.

[Ipu snexTpuyecKon TyroBol CBapKe MECTHBIN pa3phIB ACTaNEH
OCYLLIECTBJISIETCS CBAPOYHOM Ayroil. [[ist muTaHusl CBapOYHOM TyrM MOKET OBITh
MIPUMEHEH MMOCTOSIHHBIN U MIEPEMEHHBIN TOK.

[Tpu cBapke nepeMeHHbIM TOKOM MPUMEHSIOTCS TpaHC(hOpMaTOphl, KOTOPbIE
CKMMAIOT CUJIOBOE HANPSKEHUE 10 YPOBHS, IPETYCMOTPEHHOTO YCIOBUSMHU
Oe3omacHON paboTHI.

[Ipu cBapke NOCTOSIHHBIM TOKOM ITPUMEHSIOTCSI OJTHOIIOCTOBBIE CBAPOYHBIE
npeoOpa3zoBaTeiu.

C menpro MEeXaHW3allMyd U aBTOMATU3ALUU JIEKTPOAYTOBOM CBAPKHU IPUMEHSIOT
CriellMajIbHbIe BUBI 000pY0BaHUA. B KOMIUIEKT Takoro 000py0BaHUs BXOIAT
MEXaHU3MbI PETYJIUPOBAHUS U YCTAHOBOYHBIX [IEPEMELICHNUMN, U3MEPUTEIIBHBIE U
perynupyemMbie TpuOopsl, GIr0COBas U ra30Bas anmaparypa u mp.

IIpu ra3oBoi cBapKe MECTHBIN Pa30rpeB JAETANEN OCYLIECTBIISIOT Ta30BbIM
naMeHeM. HanpaBneHHOe Ha cBapuBaeMblli METAJII BBICOKOTEMIIEPATYPHOE
ra3oBoe€ IIaMsl IPUBOJMT K Pa30rpeBY METAUIA U MOJyYEHHOTO KUIKOU
CBAPOYHOU BaHHBI, B 30HY KOTOPOU B BOJUTCS, KAK MPABUIIO0, NOCATOYHBIN METAJLIL.
N3 roprounx razoB HauboJee MUPOKO IpUMeHsieTcst anuTeneH. s nomydenus
alUTeJIeHa IPUMEHSIOT CIIEUaIbHOE 000PY10BAHKE — ALIUTEIIEHOBBIE T€HEPATOPHI
— T'eJIM al[UTENICH MTOCTAaBJsAETCs B OaJloHaX.

7 BoinoiaHeHue padoThl

7.1 O3HaKOMIIEHHE C OCHOBHBIMHU TEOPETUUECKUMU CBEJICHUSIMU O TIpolieccax
CBApKHU U OCHOBHBIX BHIaX MPUMEHSIEMOTr0 000pY1I0BAHUS

7.2 N3ydenue mpoiiecca peryJIupoBKU U HAJIaJIKU 000pYya0BaHUS JIs
AIIEKTPOAYTOBOM M Ta30BOW CBapKU

7.3 N3ydenue npoliecca MPUHIIMITHATBLHBIX CXEM: JIEKTPUYECKUX U MOHTAXKHBIX
MOCTAa JJIsl pyYHOU JYrOBOM CBapKH; CBApOYHOTO TpaHChOopMaTopa;
alMTEJIEHOBOI0 F'€HEepaTopa; ra30CBaApOYHOro MOCTA.

7.4 BpInoJIHEHHE 3CKU30B KY3HEUHO-TIPECCOBOI0 000PY/I0BAHHUSA C YKa3aHUEM
OCHOBHBIX Y3JIOB U JIEMEHTOB YIIPaBJICHUS

7.5 Onucanue HaJIaJKu OCHOBHBIX BUOB O0OPYIOBAHUS IS AJIEKTPOIyTOBON U
ra3oBOM CBapKH

7.6 OdpopmiieHne oTyeTa

8 CoaepkaHue oTdyeTa
8.1 Homep paboThl



8.2 HaumenoBanue paboThl

8.3 Llenb paboTsI

8.4 MarepuanbHoe o0ecrieueHre

8.5 OCHOBHBIEC TEOPETUYECKUMH CBEJICHHUSIMU O TIPOIIECCaX KOHTPOJIS U HAJAAKU
CBapOYHOTO 000PYIOBAHUS

8.6 DCKU3bI MPUHIIMITUATBHBIX CXEM

8.7 BbiBOI



IIpakTueckoe 3ansaTue Ne3
Tema: O3HakoMJIeHHE ¢ HAJTAJAKON MOAbEMHO-TPAHCIIOPTHBIX MAaIlMH

2 llean 3ansITHA
OOyuenwus:
- U3y4YEHHE IPOLIECCOB HANA/IKU OJBEMHO-TPAHCIIOPTHOI'O 000PY10BaHNUA ;
- YMEHHE CaMOCTOATEIbHON PabOThI
Bocnuranus:
- 3HAUUMOCTH BbIOpaHHOM Ipodeccun
PazButnst:
- JIOTUKH MBIIICHUS
3 3ananue
3.1 U3yunTh 0COOEHHOCTH KOHCTPYKLUN MOABEMHO-TPAHCIIOPTHOTO
o0opynoBaHus
3.2 BBINOJIHUTB CXEMY MOJBEMHO-TPAHCIIOPTHOIO 000PY10BaHUA ( IO YKAa3aHUIO
npenojaBaTess)
3.3 JlaTe onucaHue mpouecca peryjaupoBKY U HAIAKH IOABEMHO-TPAHCIIOPTHOIO
000opyIoBaHUs
3.4 CocTaBUTb OTUET
4 TIpoaomKUTENbHOCTh PabOTHI
[IponomxkuTensHOCTH paboTHI - 4 Haca
5 MarepuasibHOE 0OecIieueHHe

5.1 Meroaudeckue yka3aHus 10 BBITIOJHCHHUIO TPAKTHYECKON pabOThI
5.2 CxeMblI-11aKkaThl OIbEMHO-TPAHCIIOPTHOTO 000PYI0BAHUS
5.3 CxeMbI-IUTaKaThl CIIEUATbHBIX MEXaHU3MOB I1I0TbEMHO-TPAHCIIOPT
5.3 TexHuyeckas ¥ CIpaBOYHAS JINTEPATYpa:

1 Boropan A.A I'py3onoxseMHBbIE U TPAHCIIOPTHBIE MAaIMHEL.-M.: Mertanyprus,
1989

2 BamkoB .11 MoHTax, 3KCIUTyaTanus ¥ pEMOHT IOABbEMHO-TPAHCIIOPTHBIX
MaiuH.-M.: Mamunoctpoenue, 1981.

3 Wewnronsa M.H. , Heuaes JI.H., TexHomorus peMoHTa 1 MOHTaxa
IPOMBIIIIEHHOTO 000pyioBanus. .-JI.: Mammnoctpoenue, 1973.

6 KpaTtkne TeopeTnuecKkue CBe1eHUs

DddexTuBHOE Hcnoiab3oBanue [ITM 3aBUCUT OT KadyecTBa U3rOTOBJICHUS,
AKCIUTyaTalliu U PEMOHTA.

KadecTBO pabOThI MOIbEMHO-TPAHCTIOPTHBIX MAIIMH BO MHOTOM 3aBHCHUT OT UX
HaJIaJIKU.

Mexanusmbl coBpeMeHHbIX [ITM nocTaBisitoT Ha MOHTaX KOMIUJIEKTHBIMU U
cOOpOYHBIMU eAuHUIIaMU. Ha MOHTa)XHBIX TUIOMIAKaX OOBIYHO BBITIOIHSIOT JIUIIIb
paboThI 1O COSAMHEHUIO KOMIUIEKTHBIX MEXaHU3MOB C TTOMOIIbIO My(T, THOKHUX
IIEPEIaTOYHBIX 3JIEMEHTOB, TPAHCMUCCUOHHBIX BAJIOB U TIP.



BaxHOe 3HaueHUE B ATUX YCIOBHIX UMEET 00CCIICUCHHUE MTPABUIILHOTO
PaCIOJIOKEHUS COCTUHICMBIX MEXaHU3MOB U JeTalIel, Tak KaKk OHa BO MHOT'OM
oTIpeeNisieT MOCIEeAYIONIYI0 Hae)KHYIO U TONTOBEYHYIO paboTy MammH. B psie
ciy4aeB TpeOyeTcs Takke 00eCeYnTh MPaBUIIbHOE PACIIONIOKEHHE
KMHEMAaTHYECKUX HE CBSI3aHHBIX MEXaHU3MOB ( UX MapaJljIeIbHOCTbD,
NEPHeHAUKYJIAPHOCTH U T.1.). [Ipu 60mb1110ii YacTOTE BpallleHUsI UMEET 3HAUCHUE
YPaBHOBEIICHHOCTD 3JIEMEHTOB MAIlIUH.

Bonpiioe 3HaueHre MeeT MOHTaX M HaJlaJKa CIICIIUATbHBIX MEXaHU3MOB :
TOPMO30B, XOJIOBBIX KOJIEC M KPAaHOBBIX ITyTEH, KOHTAKTHBIX OapabaHOB, KAHATO
BEyIIUX IIKUBOB U 0JIOKOB, 6apabaHOB, POJUKOOIIOP U JICHT TPAaHCIIOPTEPOB,
TATOBBIX IIENEH U 3BE€310UYEK, CUCTEMbI CMa3KH U JIp.

7 BeimosiHeHUE pabOThHI

7.1 O3HaKOMIIEHHE C OCHOBHBIMH T€OPETUUECKUMU TIOJIOKEHUSIMHU O HAJIAJKe
MO TbEMHO-TPAHCTIOPTHOTO 000Dy T0BAHHUS

7.2 CocTaBieHue cXeM MOAbEMHO-TPAHCIIOPTHBIX MAIIMH U CHIEIUATBHOTO
000py10BaHUs

7.3 Onucanue mpoiiecca peryaupoBKU U HATAJIKH TTOIHEMHO-TPAHCITOPTHBIX
MAIIIUH U CIIEIHAIIBHOTO 000PY10BaHUS

7.4 OdopmiieHne oTyeTa

8 ConepxaHue oT4yeTa

8.1 Homep paboTsr
8.2 HaumenoBaHue paboThl
8.3 Ilenb paboThI
8.4 MarepuanbHoe o0ecrieueHre
8.5 Cxembl MOAbEMHO-TPAHCIOPTHBIX MAIIMH U CIIEHUATIBLHOTO 000pYA0BaHUS
8.6 IIporiecc peryIMpoOBKH 1 HAJIAJIKH IO HEMHO-TPAHCIIOPTHBIX MAIIIUH
CHEIHATIbHOTO 000pYyI0OBaHUS
8.7 BoiBOI



IpakTuyeckoe 3ansiTue Ne 4

Tema: «O3HaKoMIIeHHE ¢ HAJAAKOM 3y00/10J10€KHOT0 CTAHKA).

1. LE/Ib PABOTHI:

11
1.2
1.3

O3HAaKOMUTbCA C YCTPOMCTBOM CTaHKa.

O3HaKoOMUTbCA C Npuemamm paboTbl Ha CTaHKe.

O3HaKOMUTbCA C MPMEMaMM HanagKM CTaHKa: Tpebyemol 4acToThbl
ABUKEHUA [0N0SKa; KPYroBoh noAayu; rutapbl obkaTa M AeneHus;
Bpe3aHue AonbaKa B 3aroTOBKY.

2. ObOPYJOBAHUE U UHCTPYMEHT:
2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.

3yb6oa0n6€eXKHbIN CTAHOK.

KomnneKT cmeHHbIx 3yb4yaTbix Konec.

Aonbsk.

OnpaBKa ANA 3aroToBKMU.

3aroToBKa AeTanu.

Habop cnecapHOro MHCTpPyMeHTa.

MepuTenbHbI  MHCTPYMEHT: WHAMKATOP; WTaHreHumpKyab 0-150;
WTaHreHsybomep; 3ybomepHbI MUKPOMETP MU MHANKATOPHanA ckoba.

3. NOPAAOK NPOBEAEHUA PABOTDI:

3.1
3.2
33

3.4.
3.5.
3.6.

O3HaKOMUTLCA C YCTPOMCTBOM CTaHKa.

O3HaKoOMUTBCA C YepTeXOM AeTanun nogaerkalien obpaboTku.
Mo AaHHbIM BbINOJIHAEMbIX PAaCYETOB Ha NPAKTUYECKOM 3aHATUMN:
HAaCTPOUTb KOPOOKY CKOPOCTEN;

HAaCTPOUTb KOPOBKY KPYrosbIx Nojay;

HAaCTPOUTb Lenb AeNeHns N 06KaTKu;

YCTaHOBUTb PacyeTHYO AJ/IMHY X043 A0N65Ka;

YCTaHOBUTb INyOMHY Bpe3aHusa A0n06AKa U pagnanbHyo Nnoaaydy;
YCTaHOBUTb A0/165K;

YCTaHOBUTb 3arOoTOBKY.

Hapesatb 3yb4yaToe Koneco.

MpounsBecT HeobXxoANMblE N3MEPEHUS.

CocTaBuUTb OTYET O NpoaenaHHon pabore.



1. O3HaKOMUTbCA C YCTPOMUCTBOM CTaHKa.

TexHnyecKkasa xapakTepuctmka ctaHka moaenm 5140:

HaubGonpmuii auametp 06padaThiBa€MOTo Kojieca, MM 500
HaubGosnbmuii pazpe3aeMbiii MOyJlb, MM 8
[Ipenesnsl paccTOSIHUA MEXAY IIIUHEIEM CTOJIa U IITOCCEIIEM, MM 75...225

2. OCHOBHbIe YacTu CTaHKa

MNaHenb ynpaBaeHumA.

[poccenb ona peryinpoBKU CKOPOCTM Bpe3aHuA.
Crouka.
Cynnopr.
Oonbak.
3aroToBKa.

Cron.

® N O Uk wN R

CTtaHuHa.

Pucynok 1. 3y60n0n6exHblIi momyaBTomMat moaenu 5140

3.2.1. Hacrpoiika cTranka Ha TpeOyemMyto i pabOThl 4YaCTOTY IBOWHBIX XOJIOB B
MUHYTY TPOU3BOAUTCA C TIOMOIIIbIO KOPOOKH ckopocTeil. biioku kopoOku
CKOPOCTEHN yCTaHABIMUBAIOTCS B HYKHBIC TIOJIOKEHHUS MPU MOMOIIU
PYKOSITOK.

3.2.2. Hacrpoiika cTanka Ha TpeOyeMy1o KpyTrOBYIO Mojaqy IpOU3BOJAUTCS C
MOMOIIBIO KOPOOKU KPYTOBBIX Mojay. biioku kopoOku nomay
YCTaHAaBJIMBAIOTCS B HYKHBIE TTOJIOKEHUSI TIPU OMOILU PYKOSTOK.
Bpaiienne 1o10sika HacTpanBaeTCs U3 YCIOBHS, UTO 32 OJUH JABOMHOMN X0
TIOJIOSIK JTOJKEH TIOBEPHYTHCS HA OTPEICIICHHYO YacTh JUTMHBI IyTH



JUTUTENTLHON OKPYXHOCTH J10y10sKa. J{JTMHa 3TOM 4acTH 1yTry Ha3bIBAETCS
BEJINYMHOW KPYTOBOM IIOJAYH.

3.2.3. HacTpoiika BpalieHus 3ar0OTOBKU OCYILIECTBIISIETCS YCTAHOBKOM CMEKHBIX
3y04aThIX KoJiec a, b, ¢, d B rutapy neneHus u 0OKaTKU MO CXEME:

Vii B Xi
3 A

D PUCYHOK Z.

¢ : C

3.2.4. YcTaHOBKY pacyeTHOM JUIMHBI X0/a A0J0siKa L OCyIIECTBISIOT ¢ TOMOIIIBIO
BUHTA XV IO CINIENUAIBHON IIKAJIE HA KPUBOILIUITHOM AUCKe. /[[JIMHA TOJDKHA
NpPEeBBILIATH JJIMHY Hape3aeMoro 3yoa Ha 5...20 MM B 3aBUCUMOCTH OT
IIMPUHBI BEHIIa. JTa yCTAaHOBKA JOJIKHA OBITh 0COOEHHO TOYHOU MPHU
00paboTKe KoJIeC ¢ 3aIJICIMKOM MM OJIOYHBIX KOJIEC, UTO ObI M30ekKaTh
yaapa J0J10siKa 0 TOpEI] 3ar0TOBKH.

3.2.5. Hactpoiika cTaHka Ha TpeOyeMyro paauaibHyO MoJady MPOU3BOAUTCS C
MOMOILBIO Ipoccens 2.

PannanbeHOE Bpe3aHue NpOUCXOAUT A0 TEX MOP, IMOKA YIOP HE HAXKMET Ha
IIyTEBOM BBIKIIFOYATENb KOHIIA BPE3aHUS U HE IOCTYNUT KOMaH/1a Ha
MEPEKIIFOUEHUE ABOMHBIX XOJ0B, IEPEKIIOUCHUE TTOAUYH U BKIIFOUCHUE CUETUHKA.
PaGoTa cnrcka 3aBUCHUT OT TOT0, KAKOW BBIOpaH IUKI pabOThI — OJTHO-, IBYX-, UJTU
TPEXIIPOXOIHBIN.

[Tpn 0JHOMPOXOTHOM IIMKJIE CUETYUK CpadaThIBAET MOCJE MOJHOr0 000poTa

JeTaIN U JAeT KOMaHy Ha OTKJII0YeHue cTtaHka. st paboTsl npu 2-X uinu 3-x

MIPOXOTHOM ITUKJIE HEOOXOMMO YCTAaHOBUTH 2 WJIM COOTBETCTBEHHO 3 yropa

rIIyOWHBI Bpe3aHus Ha CIieMaIbHOM OapabaHe yrnpaBieHUs: IMKIOB OyIeT
CTOJIBKO, CKOJIbKO YCTAHOBJIEHO YIIOPOB.
3.2.6. YcraHnoBKa 10y0sKa.
Jlon0sIK MIOTHO HACaKMBAETCS HA IITTUHEb CTAHKA PEKYIIMMHU KPOMKaAMU
BHU3 ¥ 3aTATUBACTCS Taiikoi. [[paBMIIBHOCTh YCTAaHOBKH JOJ0SKA MMPOBEPSIIOT
WHJUKaTOpoM Ouenus. buenne nonosika He AoJKHO mpeBbimath 0,01 —
0,02mMM. YcTaHOBKY 10J1I0SKa MOKHO OCYUIECTBIISITh IO OAHOMY U3
BAapUAHTOB, YKa3aHHOMY Ha PUCYHKE.

3.2.7. YCcTaHOBKY U KpEIUIEHUE 3arOTOBKHU OCYLIECTBUTH IO OJJTHOMY U3 BapHaHTOB,
yKa3aHHOMY Ha pucyHke. [[paBUIbHOCTh YCTAHOBKHU MPOBEPSIOT
WHJIMKATOPOM Ha pajuaibHOE OMEHUE U apaJlIeIbHOCTh JIBHXKEHUS J0JI0sAKA



OTHOCHUTEJIBHO OCH OIpaBKU. buenue onpaBku He 10JKHO npeBbimaTs 0,01
MM Ha pacctosHur 200 MM oT noBepxHocTH crona u 0,008 mMm y ero
MOBEPXHOCTH. JlomyckaeMoe OreHre Hapy>KHOTO JInaMeTpa 3aroTOBKU
0,01...0,05 MM (B 3aBUCHMOCTH OT MOAYJISA, THaMETpa U HEOOXOIUMOi
TOYHOCTH Hape3aeMoro Kojeca).

3.2.8. B3auMHy10 yCTaHOBKY J0JIOSIKA M 3arOTOBKH OCYIIECTBUTH IO CXEME
YKa3aHHOM Ha IMUCYHKE.

3.3. Bximtouuth cTaHOK U 00paboTaTh JA€Tallb.

3.4. IlpousBecTu KOHTPOIIH (€CITH HEOOXOIUMO) HAPE3aHHOTO 3y04aToro Kojeca.

3.5. CocTaBuTh OTUET O MPOAEIaHHON paboTe.

OT4eT 1o npojesiaHHON paboTe JOJIKEH COJIePKAaTh:

e OnucaHue CTaHKa,
e OnuncaHne HEKOTOPbIX MEXaHU3MOB,

® JCKM3bI.

B otuete JOJIDKHO OBITh KpaTKO YKAa3aHO BCC OTHOCAIIHCCS K HCHOCp@I{CTBGHHOﬁ
HaJIaaKe.
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Pucynok 3. CxeMbl yCTaHOBKH M KPETUICHHS TOJI0SKA: a — HETIPABWIIBLHO (MaJiast
IJIOIIAb OMOPHOTro Koua 1); 6 ¥ B — NpaBWIIbHO; T — € 3y04aTOi OMOPHOM

mamnooi 2.
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Puc. 4 Cxembl yCTAaHOBKHU Y KPEIJICHUS 3aTOTOBKHU MIPH 3y000710IeHNH: & —
3y04aToro koJjieca; 6 — BeHIIa; B — ITaKeTa KoJiec.
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IIpakTnyeckoe 3ansitue NeS

Tema: «O3HaKoMIIeHHE ¢ HAJIAAKOH 3y00()pe3epHOro CTAHKA)

1.

LLE/1Ib PABOTDI:

1.1. O3HAaKOMUTbLCA C YCTPONCTBOM M LMKNOM PabOoTbl CTaHKa.

1.2.03HaKOMMUTbCA C NpUemamm paboTbl CTaHKa.

1.3.03HakomMUTbCA C nNpuemMamMu HanafKW CTaHKa: Tpebyemon 4acToTbl
BPalleHMUA YepBAYHOM MOAY/bHOMU @pe3bl; BEPTUKANbHOM NoAayum
dpe3epHOro cynnopTta NO HaNpaBAAKWMM CTOMKWU; BpalleHWe CcTona C
3aroToBKOM (HanagKka uUenu AeneHns U O0OKaTKM); AO0MNOJIHUTENbHOIO
BpaLLLEHMSA CTOA C 3aroToBKOM AnA obpa3oBaHMA BUHTOBOro 3yba (Hanaaka
uenu gudodepeHumana); ¢pesbl Ha Tpebyemblit yron No OTHOLWIEHUIO K
3aroToBKe (pa3BopoT ppe3epHO roN0BKM); rNybUHbI ppe3epoBaHmA.

ObOPYAOBAHUE U UHCTPYMEHT

2.1.3y6odpe3epHblit CTAHOK.

2.2.KoMnaeKT CMeHHbIX 3yb4yaTbix Konec.

2.3.YepBA4yHasa moaynbHas ¢ppesa.

2.4.0npaBKa ANA YCTaHOBKM 3aroTOBKM Ha CTaHKe.

2.5.3aroTtoBKa getanen.

2.6.Habop cnecapHOro MHCTPyYMeHTa.

2.7.MatepunanbHbli MHCTPYMEHT: MHAMKATOP YAaCOBOro TMMNA CO LUTATUBOM;
WTaHreHUnpKynb 0-125 mm; wraHrepsybomep, 3ybomepHbIN MUKPOMETP.

NOPAAOK NPOBEAEHUA PABOTbI
3.1. O3HAaKOMUTBLCA C YCTPOMUCTBOM U LMKAOM PaboTbl CTaHKa.
3.2.03HaKOMUTBCA C YePTEXOM AeTanu nognexauen obpabotke.
3.3.1l0 [AaHHbIM BbINOJHEHHbIX pPacYeTOB Ha MPAKTUYECKOM 3aHATUM
03HAKOMMTBLCA M BbINOAHUTL CAeaytoLme Npuembl HafagKu:
3.3.1. YcTaHOBKaA PYKOATKOWM 4aCTOTbl BpalleHua ¢ppesbl;
3.3.2. YcTaHOBKa  BEe/IMYUHbI  BEPTUKANbHOM  MNOJauYM  PyKoATKaMM
nepeKkAtoyYeHna nogay;
3.3.3. HanagkKa rutapbl obKaTta n ageneHus;
3.3.4. HanapgKa rutapbl aupdepeHumnana;
3.3.5. YcTaHOBKA MHCTPYMEHTa;



3.3.6. [MloBOPOT cynnopTa Ha yroa cnupanu nsgenus;

3.3.7. YcTaHOBKa nsaenus;

3.3.8. YcTaHOBKa Hanpas/sieHUA No4avu;

3.3.9. YcTaHOBKA HanpaBneHus BpaLLeHua pesbl n nspenus;
3.3.10.YcTaHOBKa MeXLUEHTPOBOro pacCToAHUA;
3.3.11.Hanagka no nmmby pagmanbHOro Bpe3aHus;
3.3.12.YcTaHOBKa YNOPOB OKOHYaHMA Gppe3epoBaHUs;
3.3.13.Hape3aTb 3yb4aToe Koneco.

3.4.Mpoun3BecTn HeobxoaAnMble N3MepeHuns.
3.5.CocTaBuTb OTYET O NpoAaenaHHon pabore.

3.1. O3HaKOMJIEHHE C YCTPONCTBOM M IIUKJIOM padoThI cTaHka moa. S3A30.
TexHu4yeckre XapakTEpUCTUKHU CTaHKa!

HaunOounpmmii fuameTp ycTaHaBIMBAEMOIO U3/1EIUs, MM 320
Haubonbias amuHHA Hape3aeMBbIX KOJIEC, MM:

PSAMO3yObIX 220

¢ yriioM HakjioHa =30 150
HaunOonpummii Moayp Hape3aeMbIX KOJIEC, MM 6
Konyc otBepctus ¢ppeseproro mmunaens Mopse 5
[Ipenensl yacTOT BpaiieHus mmuHAEIsS Gpe3sl, 00/MUH 50...400
[Ipenensr mogaq, MM/006:

BEPTUKAIBHOMU 0,63...7,0

paguaIbHON 0,3...2,0
CKopocTb OBICTPOr0 EPEMEINICHHMS Calla30K CYIIOPTa, MM/MHUH 300

OCHOBHBIE YaCTH CTaHKa:
CT — cranuna, [1C — nepeanss croiika, KII — kopobka nepenau, [1Y — nynsbT
ynpasienusi, KC — kopo6ka ckopocteit, MTII — mexaHu3Mm TaHTeHIIUATBHON
nonauu, 3K — 3amutHe KoXKyx, CII — cynmopt, 3C — 3aanss croitka, MIIC —
MexaHu3M nojaBoja croja, CJI — ctoin, L3U — mununap 3axuma uzaenusi, CC —
canasku cynmnopta, CIIC — cmazka nepeaueit croiiku, I — nuddepenuan, I'K —
ruApoKoMMyHuKauus, 31 — anekrpoasurarens, DI — snekrpocunoBoit mkad,
MPB — mexanusMm paguaibHoro Bpezanus, MTC — MarHUTHBIN TpaHCTIOPTEP
ctpyxku, PJ] — penykrop, BXX — Gak 1151 oxnaxkaroien suaKoCTH.

OpraHbl ynpaBJICeHUS:

1,2 — pyKOSITKH NEPEKIIOYEHUS IEpeIay; 3 — MaHeNb YIPABIEHUS CTAaHKOM; 4 —
CMEHHBIE IIKUBBI; 5 — PYKOSATKA NEPEKIIIOUEHUS CKOPOCTEN; 6 — KBaapar
IIEPEKIIIOYCHUS BEPTUKAIBHON U TAHI€HLIMAIILHOM 10J1a4; 7 — KBaapar
BEPTUKAIBHOTO MEPEMEILIEHHS CAla30K CYIIOPTa; 8 — BUHTHI 3aKPEIUICHUS



cynmnopra; 9 — 1MmM0 U HOHUYC YCTAaHOBKH yTIJia MOBOpoTa cynmopTa; 10 — BUHTHI
3aKpeIICHUs] KOHTPIOAAEPKKH; |1 — pyKosiTKa MpeIBapUTEIBHOTO HATATA B Iape
BUHT-TaliKa HaJaJKu MEXIIEHTPOBOTO paccTosiHus; 12 — rutapa nuddepennmana;
13 — kBaapar HaJaJIKU MEXIEHTPOBOIO pacCTosAHMS; 14 — KBagpaT HOBOpOTa
cynmopra; 15 — ykaszaresb ypOBHS OXJIAXKACHUS XKUIAKOCTH; 16 — MpOMEKYTOUHBIN
naner rutapsl quddepennuana; 17 — rutapa oOkara u nenenwns; 18 — ykazarenb
YPOBHSI Maciia TuaponpuBoa; 19 — kBaapat 3aTsKKH onpaBku Gppessl; 20 —
KBaJIpaT 0CEeBOro nepemMenienus ppessl; 21 — BUHT (pUKcauu noIMOTOPHOM
IUIUTHI; 22 — KBaJApaT BUHTA HATSKEHUS pEMHEN; 23 — BUHT YCTAaHOBKH Pa30BOI0
nepemenieHus ppessl; 24 — qpoccesb, peryIupyoIIHi CKOPOCTh paIiaaIbHOTO
Bpe3aHus; 25 — pyKOsITKa HAJIAJKU BEJIMYMHBI PAAUAIbHOTO BpE3aHUsL.
[TomyaBTOMaTH4YeCKU HUKI paOOThI CTaHKA

[TomyaBTOMAT B MOJIyaBTOMAaTUYECKOM IIMKJIE C TIOMYTHOW WJIM BCTPEUHOU
BEPTUKAILHBIMU T10/1a4aMu, 0€3 paInaJIbHOTO BPE3aHUsI WU C PaIaTbHBIM
BpE3aHUEM IPU HAJTMYUU MEXaHHU3Ma PaJuaibHOTO BPE3aHUs.

Br16op 1ukiia paboTsI 11/a OCYIIECTBISIETCS MAKETHBIM MEPEKITIOUCHUEM
PaCIOI0KEHHBIM Ha MyJIbTE YIpaBIEHUsl, U KBaJpaToM 6 (puc. , a),
PACIIOJIOKEHHBIM Ha MEPEIHEN CTCHKE.

[1/a umeeT ceMb MOTyaBTOMATUYECKUX ITUKJIIOB:

PaboTa 6e3 pagmanbHOro Bpes3aHua u NONyTHOW Nogadven.
PaboTa 6e3 pagmnanbHOro BpesaHua U BCTPEYHOM NoAayen.
PaboTa c pagnanbHbIM Bpe3aHMEM M NONYTHOM Nogaden.
PaboTa c pagnanbHbiM Bpe3aHMEM U BCTPEYHOW NoAavel.

A S

ObpaboTKa YepBAYHbIX KONEC METOA0M PaAnasbHOM NOAAYN NPU HANNYUK
MexaHU3Ma paananbHON Nogauu.
6. ObpaboTKa YepBAYHbIX KONEC METOA0M TaHreHLUMaAbHOM Noaayn cieBa
Hanpaso.
7. ObpaboTka yepBAYHbIX KONEC MEeTOAOM TaHreHUMasbHOM Nogayn crnpasa
Haneso.
[lepen myckoM 1/aBTOMara Ha MOJIyaBTOMAaTHYECKOM PEKUME JTOJIKHA OBITh
BKJIFOYEHA TUPOCHUCTEMA T1/aBTOMAaTa, OCYIIECTBIICH TIOBOJT BEPXHETO IIEHTPA U
3aKUMa U3JIEIIHs.
3.3.1. YcTaHoBKa 4acTOThI BpalleHUS.
VYcTaHoBKa 4acTOTHI BpalleHUs (pe3bl NPOU3BOIUTCA PYKOSITKOM 5 Ha MaHeIu
cranka. Ecinu kopoOka ckopocrteild He 00ecreunBaeT He0OXOIUMOM YaCTOThI
BpalleHusl, Hy’)KHO CMEHHTh IIKKMBBI, UMEIOIITMECS B HAOOpE CTaHKa.
3.3.2. YcraHoBKa BEpTUKAIBHOM MTOJAYH.



YcranoBKa BeIMYMHBI BHIOPAHHOW MOIa4M IPOU3BOAUTCS pyKosiTkKamu 1 u 2 1o
TaOJIMIIC Ha TIEpEeIHEH CTEHKE CTOMKM.

3.3.3. Hanazaka rurapsl nejaeHust U ookara.
['urapa oOkata u neneHust 17 pacnoniokeHa mnoj KpbIkon Ha JIEBO 00OKOBOM
MOBEPXHOCTH TEPETHEN CTOUKH.

B rurape oOkara u JiefieHus JIEBBIM Baj SIBISETCS BEIYIIUM, IIPaBbIi —
BeIOMBIM. [ I0BOPOTHBIN MPUKIIOH 3aKperuisieTcss TpeMs BUHTaMu. C 11eJ1bI0
YIIPOIIIEHUS HaJIaJIKU TUTAphl 0OKaTa U JCJICHUS U PeBepca BpaIlleHUs CTOJIa B

TUTape IperyCMOTPEHa CMEHHAs rapa 3yo4arsix Konec €, f. B 06prunolM Hananke
3T 3y0uaThie Kojleca UMEIOT 110 48 3yObeB U ycraHaBiuBaroTcs Ha naner d u
BEJOMBIH Bal €.

B crnyyae usmeHeHus HampaBJIeHUs BPAIIEHUs CTOJIa 3yOUaThie Kojieca
ycranasiuBaroTcs Ha nansibl d u f.

Jlnst pacmupeHus Auana3oHa HajlaJKi 3TU 3y0darble Kojeca MOTyT ObITh
3aMEHEHbI IPYTUMHU, yI0OHBIMU 711 HAJIAJKU.

3y0uarsie Kojeca a, b, ¢, d ycranoButh corimacHo cxemsl 1 TabIHIE 1.

Pucynox 1.

3.3.4. Hananka rutapsl quddepenimana.

['urapa nuddepeHnmana pacrnojaokeHa B HUILE NTepeIHeld CTOWKH C JICBOM
CTOPOHBI MO KPBILIEH HajJ ruTapoil ookaTta u neneHus. [IpaBblil Ban rutapbl
SIBJISIETCSI BEIYIIIUM BaJIOM ruTapel auddepenimana.

[ToBOPOTHBINM MPUKIIOH HECET HA ce0e MPOMEKYTOUHBIN TaJIel] U
3aknMaeTca BUHTaMHu. [Ipu HEOOXOAMMOCTH MEXIy 3yOUaThIMH KOJIECaMu
MIPOMEKYTOYHOTO TIAIhIla ¥ BEOMBIM BaJioM ruTapsl quddepennnana Ha
JIOTIOJIHUTEJIbHOM Maiblle yCTaHABIUBAECTCS Mapa3suTHOE 3youaToe koseco. [lanen
3KMUMAETCS BUHTOM 4epe3 ObICTPOCMEHHYIO 11ai0y.

3y0Ouarsie Kojeca S, I'y €, K ycTaHoBUTE coriacHo cxemsl ¥ Tabiuis 1



Pucynox 2.

3.3.5. YcTraHoBKa MHCTPYMEHTA.
Bo u3bexxanre morpentHocTeid B 3yObsiX Hape3aeMbIX 3ar0TOBOK HEOOXOAMMO
TOYHO IIEHTPUPOBATH Ppe3y Mpu ee ycTaHOBKe. [1Jist 3TOro Hajo CTPOro CIEAUTH 3a
TeM, 4TOOBI HEe ObLIO 3a00UH M M3IUIITHENH CMa3KH Ha Topiax (ppe3sl U
IPOMEKYTOUHBIX KOJIbIIaX. B MPOTHBHOM cilyuae mpu 3aTATUBAHUU Taiiku
dbpesepHas onpaBka U3rudaeTcs u OyJeT HIMETh MECTO paJlalibHOE OMeHUE (PE3bI.
®pesa 1 cobupaercs ¢ onpaskoit 2. [Ipu nomoiu mommona 3 Hal0 CUIBLHO
BTSIHYTh OTIPABKY 2 B KOHHYECKOE OTBEPCTHE IIMTUHIEIS. 3aTeM HEMHOTO
MTOBEPHYTH IIOMIIOJ, YTOOBI OH HE HaXOIHJICS MO/ HampspDKeHueM 3aTshkk. CHoBa
3aTSIHYTh IIOMIION YMEPEHHBIM YCHIIUEM IS yIep KaHus onpaBku. Ecinu mommon
OCTaBUTh O] HAMIPSIKEHUEM 3aTSKKH, TO TIPU padoTe CyNnmopT HarpeBaeTcs,
pacIpseTcsi KOHHYeCKOE OTBEPCTHE IITIMHEIS U OMTPaBKa BTSTUBACTCS JAJbIIIE.
[Tociie oxnaxaeHus B 3TOM
ClIy4ae CHATH ONpaBKy TpyaHO. Jlomyckaemoe Ouenue Ghpesbl: mpu Y4epHOBOM
dpesepoanuu 70...100 mxm, nmpu urictoBoM (ppezepoBanuu 10...60 mxm (B
3aBHCHMOCTH OT CTEIIEHU TOYHOCTH HAPE3aeMOT0 KOJIeca).
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Pucynox 3.

3.3.6. YcraHOoBKa CynmopTa Ha yroji CIUPaIA U3IENHS.
[To oTHOMIEHMIO K U3/AENUI0 (Ppe3a ycTaHaBiIuBaeTcs nojl yriaoMm. HauanbHas,
rpy0as ycraHOBKa (pe3bl Ha yToJ MPOU3BOIUTCS IO TUMOY CYIITIOpTA.
OxkoHuatenbHas )K€, TOYHas YCTaHOBKA — 110 HOHMYCY. JlJIsl yCTaHOBKH yIJia
HAKJIOHA CYMIIOPTa HEOOXOMMO OCBOOOIUTH BUHTHI 8 (CM. puc. 1), HAKUMaroue
CyHIOpT K caja3KaM CyIIIIOpTa, ¥ C MOMOIIBIO KBaapara 14 moBepHyTh CylIIopT,
OTCUMTBIBAS TPAYChl U MUHYTHI IO TUMOY U HOHUYCY, a 3aTE€M OIATh 3aKPEHUTh C
MTOMOII[BIO BUHTOB.

3.3.7. Ycra"HoBka usaenus.

3aroToBKa B 3aBUCMMOCTH OT €€ (hOpPMBbI U pPa3MEpPOB YCTaHABIUBACTCS B IIEHTPAX,

B IIaHTe, MO0 Ha ONPAaBE B YCTAHOBOYHOM IMPHUCIIOCOOJIECHUH, KOTOPOE
LHEHTPUPYETCS MO0 NOCaAOUYHOMY OTBEPCTHIO B IIMUHAENE CTOJA.

[Ipu Hanuyuu TUAPOUMIIMH]IPA, YCTAHABIMBAEMOI'O Ha HHXKHEM TOPIIE
LIMUH/AEIS CTOJIA, TAra KOTOPOro MPOXOIUT Yepe3 LIEHTPaIbHOE OTBEPCTHUE B
HIMUH/IENe, BO3MOXKEH 32KUM 00padaThiBa€MOil IETalH ¢ TOMOIIIbIO
TUAPOIPUBO/JIA.

Crnenyer MOMHUTH, YTO TOYHOCTh OOPaOOTKM HAa CTAHKE BO MHOT'OM 3aBUCHUT
OT TOYHOCTU YCTAHOBKM 3arOTOBKHU. PEKOMEHAYETCsl yCTaHABIMBATh 3arOTOBKY C
ouenueM, He nipebimatoiieM 0,01...0,05 MM o TOpILy U HAPYKHOMY TUAMETPY.

3.3.8. YcTraHOBKa HalpaBJICHUS NOAAYH.

B 3aBucuMocTu o1 HarnpaBieHus: pabodeil mojayu cajla3ku CynrnopTa ¢ CynrnopToM
Y UHCTPYMEHTOM NEPEMEIIAIOTCS BBEPX WIIM BHU3 CO CKOPOCTBIO paboyel mojiauu
Ha 1uKie. M3Menenue HanpapieHus paboyeit mogauyu mporu3BOAUTCS
nepexioyaTesneM Ha myibTe. [Ipu aTom nepekimouarenu «lIpaBas dpesar, «JleBas
bpe3a» TOKHBI HAXOIUTHCS B COOTBETCTBYIOIIEM MOJIOKEHHUU.

3.3.9. YcraHoBKa HarnpaBieHusl BpalleHUs! Gpe3bl U U31EIus.

Orta onepalys OCyIIECTBIISAETCS MEPEKIIIOYaTENeM Ha MyJIbTE YIPABICHUS CTAHKA B
3aBUCHMOCTH OT HAIpaBJICHUsI HUTOK YCTAaHOBJIECHHOU (Ppe3bl U 3yObeB
Hape3aeMol 3arotoBku. Hape3anue koco3yObIx 3yO0UuaThiX KOJIEC pEKOMEHIYETCs C
MpaBoi CIIUPAJILIO IPABLIMU (Dpe3aMu, ¢ JIEBOM CITUPAIIBIO — JIEBBIMH (pe3aMu (CM.
Tabmuiry 1).

3.3.10. YcraHoBKka MEXIEHTPOBOTO PACCTOSHUS.

Haanka MeXUEHTPOBOTO PACCTOSIHUSA OCYILIECTBIISIETCS B TAKOU
IIOCJIEIOBATENBHOCTH:



- YCTaHOBUTH B UCXOAHOE TIOJIOKEHUE MEXaHU3MBI PaUaIbHOTO BpEe3aHUs: TS
3TOrO0, Bpaias kBajapaT 13, HaJlo COBMECTUTH HYJIEBYIO PUCKY JIUMOA C PUCKOMH
yKazarens;

- BKJIFOUUTB 11/a U TUJIPOTIPUBOI;

- KHOTIKOH Ha MyJIbT€ YCTAaHOBUTH Calla3KH CYNIOpTa TaK, YTOOBI OCh IIOBOPOTA
CYMNIIOpTa HaXOAWJIACh HAa BHICOTE IPUMEPHO MTOCEPEANHE 3arOTOBKH;

- 3a)KaTh 3arOTOBKY MEPEKII0YATEIEM Ha MTyJIbTE;

- KHOIIKOM Ha MyJIbTE BKJIOYUTH BpallleHUEe HHCTPYMEHTA;

- KHOTIKOM Ha MyJIbTE MOJABECTU CTOJ, IPH 3TOM HEOOXOAUMO CIIEUTH, YTOOBI
PUCTIOCOOJIEHHE HE YIUPAIOCH B CYyNIOPT;

- IOBOPOTOM PYKOSTKH 11 0CBOOOINTH BUHT HAJIAAKK HA MEKIIEHTPOBOE
paccTosiHue;

- Bpaias kBajapart 13, mojaBecTu CToj 10 KacaHus (ppe3oii 3aroToBKY;

- OTBECTH CTOJI M YCTAaHOBUTH BpaleHue Gpessl;

- YCTaHOBUTH JTUMO KBajipata 13 B HyJIeBOE MOJIOXKEHUE U BPAIIaTh PYKOATKY,
OCYUIECTBJISIS IOJIBOJ] KAPETKU Ha PacCTOSIHUE, paBHOE BhICOTE 3y0a 3aroTOBKH,
OTCYET MEPEMEIEHHUS BECTH IO TUMOY;

- 3a()MKCUPOBATh BUHT HAJIAJIKW HA MEKLIEHTPOBOE PACCTOSHHUE TOBOPOTOM
pykosiTku 11.

BbyapTe BHUMaTENbHBI MPU HAJIAJKE MEXKIIEHTPOBOTO PACCTOSIHHSL.
KonTponupyiite ucxoaHoe nojJoKeHue MeXaHu3Ma paiiaibHOrO Bpe3aHus 1o
KOHTPOJIBHOH JIaMIIe Ha MyJIbTe yIpaBieHus. Eciau mammna roput, Hemb3sl
MPOU3BOAUTH HANATKY MEXIICHTPOBOI'O PACCTOSHHUSL.

3.3.11. YcranoBka no a1uM0y pajgnagbHOIO BpE3aHHUs.

[Tpu HanMuMK MeXaHW3Ma PaJAUaIbLHOTO BPE3aHUS MTPOU3BOIUTCS BPALLICHUS
kBajpara 13. Bennuuny Bpe3anus onpeneistoT no iuMOy. Llena neneHus mkansl
mm6Oa 0,002 M.

3.3.12. YcraHoBKa ynmopoB OKOHUYaHUs (hpe3epoBaHUSI.

VYcranoBka ynopoB JUIMHBI (hpe3epoBaHuUs OCYILLECTBISAETCS MpU padoTe Oe3
MeXaHH3Ma paJuaIbHOTO BPE3aHHUS

Nmeercs nBa ynopa. OauH yrnop HUKHETO MOJI0KEHHUS Calla30K CYIIopTa,
BTOPOM — BEPXHETO MOJOKECHUS.

OnHu pa3MenaoTcs Ha caja3kax CyNIopTa U yCTaHaBIMBAIOTCS B
3aBUCHUMOCTH OT IIUKJIa 00pabOTKU 3y0UaToro KoJjieca U HampaBieHus nojayu. B
KOHEYHBIX MOJIOKEHUAX YIIOPHI HAE3KaI0T Ha KOHEUHBIE BBIKIIOYATENN, KOTOPHIE
BBIKJTFOYAIOT COOTBETCTBYIOIINE TBUKCHHSL.

3.3.13. Hapesatb 3yOuaToe Koyeco.

3.4. IlpousBecTu HEOOXOUMBIE U3MEPEHHUS.

3.5. CocTaBUTh OTUET O MPOJIETAHHOI padoTe.



OTtueT 0 JaHHOU paboTe TOKEH COJIEPKATh:
- OIIMCaHUE CTaHKa,
- OMKUCAaHUE HEKOTOPHIX MEXaHU3MOB,
CKHU3BI.

B oTuere 10KHO OBITH KPATKO YKa3aHO BCE OTHOCSILEECS K
HEIIOCPEICTBEHHOMN HaJlaIKe.
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