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Buasl n xapakrep u3Hoca aerajiei

Buael wn3HOCa pa3nMyarOT B COOTBETCTBUM C CYLIECTBYIOUIMMHU BHJIAMH
W3HAIIMBaHUSI--MeXaHn4YecKoe (abpa3uBHOE, YCTAIOCTHOE), KOPPO3ZUOHHOE U 1.

MexaHUuecKUld M3HOC SBIISIETCS PpE3YyJIbTATOM JEWCTBUS CWJI TPEHUA IIpU
CKOJIb)KEHUHU OJHOW aAetanu 1o apyrou. Ilpm 3TOM BHAE H3HOCA NPOUCXOIUT
UCTUPAHUE (CPE3aHHE) MOBEPXHOCTHOTO CJIOS METAJIA U HCKAKEHUE T€OMETPUUECKUX
pa3MepoB y COBMECTHO pabortaromux jeraneid. M3Hoc 3Toro Buja yamie BCEro
BO3HHUKAET NMpU pabOTe TAKUX PACHPOCTPAHEHHBIX CONPSIKEHUN AeTalleld, Kak Bal -
NOJIUUITHUK, CTAaHWHA - CTOJI, MOPIIEHb - WWIMHAP U Ap. OH MosABIsAETCS U TpPH
TPEHUHU KaueHUs TMOBEPXHOCTEH, TaK KaK JTOMYy BHUAY TPEHHUSA HEH30EKHO
COIYTCTBYET U TPEHHE CKOJBXKEHHS, OJHAKO B MOJOOHBIX CIydasX HM3HOC ObIBaeT
OYEHb HEOOJIBLIUM.

Crenenp M XxapakTep MEXaHMYECKOIO H3HOCA JETaledl 3aBUCAT OT MHOTHUX
(dakTopoB: (PU3MKO-MEXaHMYECKUX CBOWCTB BEPXHHUX CIIOEB METaJla; YCIOBUM
paboThl M XapakTepa B3aMMOJICUCTBUSI COIPSATAEMbIX MOBEPXHOCTEH; JaBJICHMUS;
OTHOCHUTEJNIBHOM CKOPOCTM MEpPEMEIICHUS; YCJIOBUWA CMa3blBaHUS TPYLIUXCS
MOBEPXHOCTEH; CTEMEHW  IIEPOXOBATOCTH  TOCIenTHWX u  jaAp. Hawubonee
pa3pylIMTEeNbHOE JEeHCTBUE Ha JeTalu OKa3blBaeT aOpa3WBHOE H3HAILMBAHUE,
KOTOpO€ HaOJII0/1aeTCsl B TEX CIyyasiX, KOIr/ia TPYLIHECs MOBEPXHOCTH 3arps3HAIOTCS
MEJIKUMHU a0pa3suBHBIMU U METaNIMYeCKUMHU yacTHaMu. OOBIYHO TaKH€ YaCTHULIbI
MOMNAJAI0T Ha TPYILIMECS MOBEPXHOCTH PpH 00pabOTKe Ha CTAHKE JINTHIX 3arOTOBOK, B
pe3yibTaTe HW3HAIIMBAaHUS CaMUX IIOBEPXHOCTEW, momanaHud nbuid U ap. OHU
JUINTENbHOE BpEMsl COXPAaHSIOT CBOM pEXKYIIME CBOWCTBA, O00pa3yloT Ha
MOBEPXHOCTAX JeTajed LAapanuHbl, 3aJUpbl, a TaKXe, CMEUIHUBAsCh C TIPA3bIO,
BBINIOJIHAIOT pOJIb a0pa3sMBHOM NACThl, B pe3yJbTaTe ACHCTBUS KOTOPOU MPOUCXOIUT
WHTEHCUBHOE MPUTHPAHUE U  M3HAIIMBAHHUE  COMNPATAEMBIX  IOBEPXHOCTEM.
BzaumopeiictBue mnoBepxHoOcTel jeraned 0€3 OTHOCHTENIBHOIO TEepeMEelleHHUs
BBI3BIBAET CMSTHE METAJIa, YTO XapaKTEpHO Uil IIMOHOYHBIX, MUIMLEBBIX,
Pe3bOOBBIX U JPYTUX COSAMHEHUM.

MexaHU4ecKuii HM3HOC MOJKET BBI3BIBATBCA U IUIOXMM  OOCIYKHBaHUEM
000py0BaHusl, HAIPUMEP HapYyUICHUSIMH B I0Jaye CMa3KH, HEJ0OpOKaueCTBEHHBIM
PEMOHTOM U HECOOIIOACHUEM €ro CPOKOB, MOLTHOCTHOM Meperpy3Koil u T. 1.

Bo. BpeMst paboThl MHOTHE J€TaIM MAIIMH (Babl, 3yObs 3yOUaThIX KoJieC, IIATYyHBI,
OPY>KUHBI, MOAIIWIHUKK) MOABEPralOTCs JIUTEIbHOMY JEUCTBUIO NEPEMEHHBIX
JUHAMUYECKUX HArpy30K, KOTOpble 00Jiee OTPULATENBHO BIIMSIOT Ha MPOYHOCTHBIE
CBOWCTBA JETAJIA, Y€M HArpy3KH CTaTUYECKHE. Y CTAJIOCTHBIA HM3HOC SIBJISIETCS
pe3yJIbTaTOM ACHCTBHS HA JAETalb MEPEMEHHBIX HArpy30K, BBI3BIBAIOIINX yCTAJIOCTh
Marepuanga JOEeTAId W €ro paspylieHue. Bampl, NpyXUHBl W Jpyrue JeTajau
pa3pyLIaroTCs BCIEACTBUE YCTAJIOCTH MAaTEpHalia B MONEpEeYHOM ceueHuu. [Ipu atom



MOJIy4aeTCs XapaKTEPHbIA BHUJ W3JIOMA C JIBYMS 30HAMHU - 30HOM PAa3BUBAOIIUXCS
TPEIIMH W 30HOW, MO KOTOpPOM mpowuszomen u3iaoMm. [loBEpXHOCTh NEPBOK 30HBI
rJ1aJKasi, a BTOPOM - C paKOBUHAMHU, & NHOTIa 3€PHUCTASL.

VYcranoctHele pa3pylleHHs Marepuaia JIeTadd He 00s3aTelNbHO JOJKHBI Cpa3y
IIPUBECTH K €€ MOJIOMKE. BO3MOKHO Tak)ke BO3HUKHOBEHHE YCTaJOCTHBIX TPELIUH,
MISNYIICHUSI W JIPYruX Je(heKToB, KOTOPhIE, OJHAKO, OMACHBI, TaK KaK BBI3BIBAIOT
YCKOPEHHBIM HM3HOC JeTali M MexaHu3ma. [[ns mpenoTBpallieHuss yCTajaOCTHOIO
pa3pylieHHus] BaKHO TMPABUIBLHO BHIOpaTh (OpMYy MOMEPEYHOrO0 CEUECHUS BHOBH
V3TOTOBJISIEMOM WJIM PEMOHTUPYEMOM JETajav: OHAa HE JOJDKHA HMMETh PE3KUX
NEePEXOA0B OT OAHOro pasMmepa K apyroMmy. Crenyer TakkKe MOMHHUTbh, 4TO rpy0o
00paboTaHHasi MOBEPXHOCTh, HAaJUYUE PUCOK M IApalldH MOTYT CTaTh MPUYUHOUN
BO3HUKHOBEHUS YCTAJIOCTHBIX TPEIIUH.

W3HOoC mpu 3aemaHuM BO3HUKAET B pe3yJibTaTe NPWIMNAHUSA («CXBAaThIBAHUS)
OJIHOM TOBEPXHOCTH K JAPYro. DTO sIBIICHHE HAOJIOJAeTCs MPU HEIOCTaTOYHOM
CMa3Ke, a TakK€ 3HAYUTEIbHOM [aBJIEHUHU, MPU KOTOPOM [IBE COMPSITacMbIe
MOBEPXHOCTH CONMXKAIOTCS HACTOJBKO IJIOTHO, YTO MEXAY HUMH HayWHAIOT
JIECTBOBATh MOJIEKYJISIPHBIE CUJIbL, TPUBOIAIINE K UX CXBAaThIBAHUIO.

Koppo3uoHHBINI HU3HOC SBIISIETCS PE3YyJbTAaTOM H3HALUMBAHUS JE€Tajeld MAllUH M
YCTaHOBOK, HAXOISAIIMXCS ITOJ HEMOCPEICTBEHHBIM BO3JCHCTBUEM BOJbI, BO3yXa,
XUMHUYECKUX BEIIECTB, KoyieOaHWU TeMmrepaTypbl. Hampumep, ecnm temmeparypa
BO3JyXa B IPOM3BOJCTBEHHBIX MMOMEIICHUIX HEYCTOMYMBA, TO KaXIbIA pa3 IpU €€
MOBBILICHUN COJICPKAIIUECS

Pucynok 1. Xapakrep MexaHH4eCKOI0 M3HOCA JIeTaJeil:

A - HampaBJSIOMIUX CTAHUHBI U CTOJA, O - BHYTPEHHUX MOBEPXHOCTEH ITUIMHAPA, B
- TIOPIIHSA, T, I - Baja, €, X - 3yObeB KoJieca, 3 - pe3b0bl BUHTA U TaliKH, U - TUCKOBOH
bpukunonHoit MmyTsr; 1 - ctom, 2 - cTaHuHa, 3 - 100Ka, 4 -- IepeMbIuka, 5 - JHUIIE, 6



- OTBEpCTHE, 7 - MOAIIMITHUK, 8 - IIelKa Bania, 9 - 3a30p, 10 - BuHT, U - MecTa u3Hoca,
P -neuictByronue ycumnus

B BO3JIyX€ BOJSIHBIC IMAaphl, COMpPHUKAcasich ¢ 0ojee XOIOTHBIMU METAINYECKUMHU
JETalsIMU, OCAXKJIAIOTCA HAa HUX B BUJE KOHAEHCATa, YTO BBI3BIBAET KOPPO3HUIO, T. €.
pa3pylIeHHE MeTaula BCIEICTBHUE XUMHUUYECKUX U BIEKTPOXMMHUYECKUX IMPOLECCOB,
Pa3BUBAIOLIMXCA Ha €ro mnoBepxHocTu. [lox BiMsSHUEM KOPPO3UU B JAETANSIX
oOpasyroTcs TIIyOOKHE pa3belaHus, MOBEPXHOCTh CTAHOBUTCS TyOuaTO#l, TepseT
MEXaHUYECKYI0 MPOYHOCTb. DTHU SIBJICHUS HAONIOJAIOTCS, B YACTHOCTH, y JeTajei
TUAPABIMYECKUX IMPECCOB M MApOBBIX MOJOTOB, paOOTalOIIMX B Cpeae mapa WU
BOJIbI.

OOBIYHO KOPPO3UOHHBIA H3HOC COMPOBOXKIAETCS M MEXAaHUYECKHUM HU3HOCOM
BCJICJICTBUE COMPSDKEHUS] OJHOM JeTanu ¢ Apyroil. B sTom ciiyyae mpoucxoauT Tak
Ha3bIBA€MbIN KOPPO3MOHHO-MEXAHUYECKUE, T. €. KOMIUIEKCHBI U, U3HOC.

Xapaktep MEXaHWYECKOro W3HOca Jertaned. MexXxaHW4eCcKud U3HOC JeTajeu
000pyI0OBaHUSI MOXKET OBITh IMMOJTHBIM, €CJIH MOBPEXKCHA BCS

MOBEPXHOCTh J€Talu, WIM MECTHBIM, €CJIM TMOBPEKJECH KaKOU-THOO ee ydacTok
(pucyHoxk 1, a-n).

B pe3ynbpTaTe M3HOCA HAMPABISIONIMX CTAHKOB HAPYIIAKOTCA MX IJIOCKOCTHOCTD,
NPSMOJMHEUHOCTh W MapaJICIbHOCTh BCJIEACTBUE JCHCTBUSI HAa MOBEPXHOCTH
CKOJIb)KEHMSI HEOJIMHAKOBBIX Harpy3ok. Hampumep, npsiMoiMHEHHbIE HAIPABJISIOIINE
2 cranka (puc. 1, a) moj BIUSHHEM OOJIBIIMX MECTHBIX HArpy30K MpPUHOOpPETaroT
BOTHYTOCTh B CPEIHEHN 4YacTh (MECTHBIM M3HOC), a CONpAraeMble ¢ HUMH KOPOTKHUE
HalpasJisironme | cTosga CTaHOBSTCS BBITYKIIBIMU.

unvHapHI ¥ TUIb3bl TOPIIHEN B JABUTATENSAX, KOMIIPECCOPAX, MOJOTAX U APYTUX
MallIMHaxX U3HAIIMBAIOTCS TOXKE HepaBHOMEpHO (pucyHok 1,0). M3Hoc mpoucxoaut Ha
y4acTKE JBW)KCHHS TIOPIITHEBBIX KOJEI[ M TMPOSBISETCS B BHJE BBIPAOOTKHU
BHYTPEHHHX CTCHOK IWJIMHApPAa WIA TWib3bl. Vckaxaercs Qopma oTBepcTUs
MWINHApPA -- OO0pa3yroTCs OTKIOHEHUS OT I[WIMHIPUYHOCTH H  KPYTJIOCTH
(00uK000pa3HOCTh), BO3HUKAIOT LAPANMHbBI, 3aaupbl * W apyrue nedexTel. Y
LIUAJIMH]IPOB JIBUTATENIe BHYTPEHHETO CrOpaHus HauOOJIbIIEMY M3HOCY MOABEPraeTcs
UX BEPXHSS 4YacTh, HUCIBITHIBAIONIAS CaMble€ BBICOKHE [IaBJICHUSI M HaWOOJbIINE
TeMIiepaTypbl. B Ky3HEUHOIIPECCOBOM 000py0BaHUH, HA00OPOT, HAMOOBIITNI N3HOC
MOSIBJISIETCS B HIDKHEW 4YacTW IMWIMHApPA - TaM, IJ€ HaXOJIUTCS MOPIIEHb BO BpeMs
yaapoB. M3Hoc mnopiHs (pucyHOk1, B) IpOSIBAsSETCS B HUCTUPAHUU U 3aJUpax Ha
100Ke, U3JI0Me TepeMbIueK 4 MEXy KaHaBKaMH, MOSIBJICHUM TPEUIUH B AHUIIEC 5 U
pa3paboTke oTBepcTHs 6 '"MOJ MOPIIHEBOM MaJIell.

N3noc BanoB (pucyHok 1, r, JI) mposiBisercss BO3HUKHOBEHUEM Pa3TUYHBIX
ne(eKTOB: BaJlbl CTAHOBATCS M30THYTBHIMU, CKPYYEHHBIMH, a TaKXKE H3JIOMaHHBIMU
BCIIEACTBUME YCTAJIOCTM Marepuaja; Ha HX I[edKax o0pa3yroTcs 3aJuphl;
MWIMHAPUYECKUE  IIEWKH  CTAHOBATCA KOHYCHBIMU HJIM  0OO0YKOOOpa3HBIMHU.
OTKIIOHEHUS OT KPYIJIOCTH MPUOOPETAIOT TaKKe OTBEPCTHUSl MOAIIMITHUKOB
CKOJIbXKEHUSI U BTYJOK. HepaBHOMEpPHOCTh M3HOCA IIEEK BAJIOB U MOBEPXHOCTEH



OTBEpCTUN BO BTYJKax MPU BpPAIICHUU Baja -- PE3yabTaT ACHCTBUSA pPa3TMUHBIX
Harpy30K B pa3HBIX HampaBlIeHWsX. Eciu Ha Bam BO BpeMs BpalleHHs JIEHCTBYET
TOJIBKO CHJIA €TO TSDKECTH, TO M3HOC MOSBISIECTCS B HIDKHEH YacTH TOIITUITHUKA (CM.
PUCYHOK 1, I, ciieBa).

B 3y0Ouareix mepemadax HamOoJiee€ YacTO H3HANIMBAIOTCA 3yObs: 00pa3yroTcs
3aIuphl, 3yObs M3MEHSAIOT CBOIO (opmy, pasmepbl M BbUIambiBatOTCs. [lomomka
3yObeB, MOSABICHHUE TPEIIMH B CIHIAX, 000/I€ M CTynuIile 3yO4yaThIX KOJIEC, M3HOC
MOCAJI0YHBIX OTBEPCTUN M IIMOHOK MPOUCXOJIUT MO TPEM OCHOBHBIM MpUYHHAM: 1)
neperpys3-ka 3y04aroi mepemaud; 2) momajaHUe B HEE MOCTOPOHHUX Tel; 3) He-
npaBuiIbHas cOOpka (HampuMep, KperieHne 3y0uaThIX KOJIeC Ha BaIy C MEPEKOCOM
oceit).

X0a0BBIC BUHTHI UMEIOT TpamneleuIaIbHYI0 WIH MPSIMOYTONBHYIO pe3b0y. Y BUHTA
Y €ro Tailku U3HaIMBAETCS pe3b0a, BUTKU CTAHOBSTCS TOHbIIE (pucyHokl, 3.). MU3Hoc
pe3b0bl Y BUHTOB, KaK MPaBUIIO, HEPABHO-

3anup - MOBPEXKIEHUE TOBEPXHOCTH TPEHUS B BUJE MIUPOKUX U TIIYOOKHX OOPO31T
B HaNpPaBJICHUH CKOJBXKEHUS. MEpPHBIH, TaK Kak TMOJABIISIONIAs YacTh JeTalie,
00pabaThIBaéMbIX Ha CTAHKAX, UMEET MEHBIIYIO IJTUHY, YeM X0J10BO BUHT. CHiIbHEE
W3HAIIIMBAETCS Ta YacCTh pe3bObl, KoTOpasi padboTaeT Oosbiie. ['aliku XOJOBBIX BUHTOB
W3HAIIMBAIOTCS OBICTpEe, 4YeM BHUHTHL. [IpUYMHBI 3TOTO TaKOBBI: PE3b0y Traek
HEYJO0HO OYMINATH OT 3arpsA3HCHHI; TalKW B Ps/Ie CIy4aeB HEYIOBIECTBOPHUTEIHHO
CMa3bIBAIOTCS; y TallkW, COMPSIKEHHOW C BHH-TOM, yYacTBYIOT B pa0doTe BCE BUTKHU
pe3b0bl, TOTIa Kak Y BUHTA OJHO-BPEMEHHO PabOTaeT TOJIBKO HEOOJbIIAas 4acTh €Tro
BUTKOB, paBHAsl YUCITY BUTKOB TaliKH.

Y auckoBbIX My(T B pe3ylbTare IEHCTBHUS CHJI TPEHUS HaWOOJBIIEMY HW3HOCY
MIOJIBEPTaOTCS TOPIIBI TUCKOB (PUCYHOK 1, M); MX TTOBEPXHOCTH MCTHPAIOTCS, Ha HUX
HOSIBJISIOTCS LI@panuHbl, 3aIUPbI, HAPYIIAETCS MIIOCKOCTHOCTb.

B pe3n00BBIX coeanHEHUSX HamOoJee 4acTo HW3HAIIMBaeTcs Mpoduib pe3bObl, B

pe3yibTaTe B HUX yBEIHMYUBACTCS 3a30p. DTO HAOIIOJaeTCs B
Hamie Hevigrpefwd .
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Pucynok 2. U3H0C NOAIINITHAUKOB KAYeHHUS:

a - BCIIEAICTBUE TIEpeKoca, O - Mpu MPOBOPAYMBAHUH BHYTPEHHETO KOJIbIIA HA BaTy, B
- M3-3a YpE3MEPHOTr0 HATATA, T - U3-32 HEUCIIPABHOI'O calibHKKa; M - MecTa u3HOCca

COIIPSDKEHUAX HE TOJIBKO XOJOBBIX, HO U 3a)KUMHBIX, HAIIPUMEDP 3a)KUMHBIX BUHTOB
4acTO OTBEPTHIBAEMBIX KPEMEXKHBIX O0nTOB. M3HOC pe3bOOBBIX COCAMHEHUN -
pe3ynbTaT HEAOCTATOYHOW WM, HA00OpOT, Ype3-MEPHOM 3aTsHKKM BUHTOB U Taek;



O0COOCHHO HWHTEHCHBEH H3HOC, €CIM padoTaromee COCAMHEHHWE BOCIPHHUMACT
OOJIbIlIMEe WM 3HAKONEPEMEHHBIE Harpy3Kud: OOJThl U BHUHTHI PACTITHBAIOTCS,
MCKaXaroTcs 1ar pe3bObl U ee Mpoduib, raiilka HaYMHAET «3aeAaThy». B 3TuX ciyuasx
BO3MOKHBI aBapUiHbIE TMOJOMKU JEeTajedl CoeNMHEHUus. ['paHu ToJIOBOK OOJTOB U
raék  dyamie BCEro  M3HAIIMBAKOTCS  MOTOMY, 4YTO  MX  OTBEpPTHIBAIOT
HECOOTBETCTBYIOIIMMU KITIOUYAMHU.

B IIOHOYHBIX COEAMHEHMSIX H3HAIIMBAIOTCA KaK IIIOHKHM, TaK M IIIOHOYHBIC
na3sl. Bo3MOXKHBIC PUYKHBI 3TOTO SBJICHUS - OCIA0JICHUE MOCAKH JCTAIN Ha Bally,
HEpaBUJIbHASA MOATOHKA IIITOHKH 1O THE3Y.

B noammnHukax kaueHus BCIAEACTBUE PA3IUYHBIX MPUUUH (PUCYHOK 2, a-T) U3HOCY
MOJABEPKEHBI pad0oyne MOBEPXHOCTH - HA HUX MOSIBISIOTCS OCHUHKH, HAOJIOAAeTCs
IIETYIICHHEe TOBEPXHOCTEM OETroBBIX JOpOokeK U MmapukoB. Ilox nelicTBueM
TMHAMUYECKUX HArpy30K MPOUCXOAUT UX YCTAIOCTHOE Pa3pyLICHUE; MO BIUSHUEM
M3JIMIIHE TUIOTHBIX MOCAJO0K MOJAUIMITHUKOB HA BaJl M B KOPIYC HIAPUKU U POJUKHU
3alIEMIISIFOTCS. MEXK/TY KOJIbIIAMH, B PE3YJIBTATE YETO BO3MOYKHBI IIEPEKOCHI KOJIEI] IIPH
MOHTaXK€ U JPYTUE HEXKEIATEIbHBIE TTOCICICTBUA.

PaznuyHbpie MOBEPXHOCTH CKOJIBKECHHUS TAaKXKE IOJBEPKEHBI XapaKTEPHBIM BHIAM
n3Hoca (pucyHok 3). B mpomecce skcruryaramuu 3yOuaThIX Iepefiad BCICACTBHC
KOHTaKTHOW YCTaJIOCTH Marepuana paboyux MOBEpPXHOCTEN 3yObeB U MOJ IEUCTBUEM
KacaTebHbIX HANpPsKEHUU BO3HMKAET BBIKpAIIMBAHHE PabOUYMX MOBEPXHOCTEH, T. €.
OT/ICJICHHUE YaCTHI] MaTe-

Puc.3. XapakTepHble BUIbI H3HOCA OBEPXHOCTEHN CKOJIbKEHMS:

a - BBIKpallMBaHue, O - OTCIauBAaHME, B - KOPPO3Us, T - 3pO3HUs, [ - LApaluHbl, € -
3aJIUPbI, K - HAJIWIIAHUE, 3 - TIyOMHHBIA BRIPHIB MaTe€pHalia U MEPEHOC €T0 C IPYTou
MOBEPXHOCTH TPEHUs pHaJla, MPUBOJALIEE K OOpPa30BaHUIO SIMOK Ha IOBEPXHOCTH
TpeHus: (pucyHok 3, a). Paspymienue pabouux NOBEPXHOCTEH 3yObEeB BCIEACTBUE
MHTEHCUBHOI'O BBbIKpalIMBaHUsl (PUCYHOK 3, 0) 4YacTo Ha3bIBAIOT OTCIAWBAHHEM
(IpOUCXOAUT OTJIETICHUE OT MOBEPXHOCTH TPEHUS MaTepuaia B hopMe YEelIryek).

Ha pucynke 3, B-moka3zaHa MOBEPXHOCTb, pa3pyllieHHass Koppo3ueil. [ToBepxHOCTh
YYT'yHHOTO MOPOIIKOBOI'O KOJbIA (PUCYHOK 3, T') MOBPEXJIECHA BCIEACTBUE



HPO3MOHHOTO W3HAIIMBAHMS, KOTOPOE TMPOWCXOAWT TMpPH JABMKCHUH TOPIIHS B
MAJIMHAPE OTHOCHUTEIHHO >KHIKOCTH, HAXOASIIMECS B KUAKOCTH TY3BIPHKH Ta3a
JIOTMArOTCS BOJW3M TOBEPXHOCTH TMOPIIHS, YTO CO3/aeT MECTHOE TOBBIIIICHUE
JMABJICHUS WM TEMIIepaTypbl W BBI3BIBACT W3HOC JeTaneil. Ha moBepxHOCTH
TOpMO3HOTO OapabaHa (pUCYHOK 3, 1) MOKa3aHbl PUCKH, KOTOPHIC MOSBIISIIOTCS MPU
BO3JICHCTBMM Ha BpallaoOIIMics OapabaH TBEPAOro Tejla WM TBEPIbIX YaCTHII.
3aaupsl (pUCYHOK 3, €) 00pa3yroTcsi B pe3yJbTaTe CXBaThIBAHUSI TOBEPXHOCTEHN MpHU
TPEHHUH BCJICICTBUE NEHUCTBUS MEXIy HUMH MOJCKYISApHBIX cui. Ha pucynke 3, x
noka3zaHa pabodas TOBEPXHOCTh JETAld C HAJIUMNIIAMH Ha HEe TOCTOPOHHUMHU
YacTUIlAMH, a Ha PHUC. 3, 3- MOBEPXHOCTh JACTATM C W3HOCOM TPH 3acJaHUU B
pe3ynbTaTe CXBAThIBAHUS - TIIYyOMHHOTO BBIPHIB MaTe€pHalia U MepeHoca ero ¢ Apyrou
MOBEPXHOCTHU TPEHHUSI.



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

eab: nproOpeTeHne MPaKTUYECKUX HABBIKOB BBITIOJIHEHHS MTPAKTHUYECKUX PACUYETOB,
CBSI3aHHBIX C PEMOHTOM OOOPYJOBaHUS U PEMOHTHBIMH PabOTaMu, CaMOCTOSTEIIHLHOM
PabOThI C TEXHUYECKOW U CIIPABOYHOM JTUTEPATYPOH.

1 MarepuaJjibHOe o0ecnieyeHne

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 KanuranbHbii Tekymuit Ocmotp | Ocmotp nepen
pabor PEMOHT PEMOHT KaluTAJIbHBIM
PEMOHTOM

Ha usroroBnenune
3aMEHsIEMEBIX JeTanei

Ha BoccTanoBienue
neTanen

Ha pa3pabortky,
cOOpKY MPUTOHKY U A.p.

Bcero




3 UnauBuUaYyaJbHOE 3a/IaHUE

Ha ygacTke MexaHndeckoi oOpaboTKH UMEETCs cieayrolee o0opyaoBaHue (CTaHKH)

Howmep no xxyprany Mopnenu cTaHKOB

1...5 16K20 1510 2620 2HS53 6H82I"
6...10 16E20 1512 2b635 2J158 6b80
11.. 1161 1553 2630 2M55 6H12I1




IIpakTyeckoe 3anaTHEe No2

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

Heab: nmpuBUTHE MPAKTUYECKUX HABBIKOB PAOOTHI MO COCTABICHUIO U BBHIMOJIHEHUIO
TEXHOJIOTUYECKOTO  MpoIlecca  OTAENIbHBIX  OMEepalii  PEeMOHTHBIX  padoT;
CaMOCTOATENLHOM pabOThl C TEXHUYECKOU U CIIPABOYHOM JINTEPATypPOH.

1. MarepuajibHOe o0ecrnieyeHue

1.1. HHcTpyKuus K mpakTHYECKOU padore.

1.2. TexHuyeckas U CipaBOYHas JIUTEPATYpa

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

1.2.2. T'ens0epr I'.b., Ilexenuc I'.JI. «PEeMOHT IpOMBILIIIEHHOTO 000pyI0BaHUS» - M.
Bricmas mkosa 1988rox.

1.2.3. Tanaéi E.N., KaBepun B.B., Konsgko N.A. «MoHTaxX U PEMOHT IOIBEMHO-
TPAHCIOPTHBIX MaluH» - M.: MockBa, Mammnoctpoenue 1991 rog.

2. ITopsiioK BBINOJIHEHHUS PA0OTHI

2.1.  CooO0rienue TeMbl, IIaHa TOCTaHOBKA IEJIH YPOKaA.

2.2. KoHCHeKTMpOBaHME BapUAHTOB  TEXHOJOTHYECKOW  IOCJIEI0BATEIBLHOCTU
BOCCTAHOBJICHUS J€TaI€H CliecapHO-MEXaHUYECKUM CIIOCOOOM.

2.3. 3apucoBaTh CXEMYy BBIIIOJHEHHs OIIEpAallMM BOCCTAHOBIICHHS CJIECAPHO-
MEXaHUYECKUM CII0COOOM Ha pPa3IuyHOM OOOpYJOBaHWHU, YCTAaHOBKAX, pabodMX
MeCTaxX M BUJIaX BOCCTAHOBJICHUS, IUIACTHYECKOE AepopMHUpOBaHHE, MEXaHUUECKas
obOpaboTka...).

2.4. «Pa30uTh» TEXHOJOTHUYECKYIO IIOCJICIOBATEILHOCTh BBHIMIOJIHEHHUS IIporiecca
BOCCTaHOBJICHHUSI CJIECAPHO-MEXaHMYECKMM Crocob0amMyd Ha OMepalud COTJIACHO
pabourM MecTaM BBITIOJIHEHUS OTJEIBHBIX JJIEMEHTOB TMpoOIlecca CJIECapHO-
MEXaHUYECKUMU CIIOCOO0aMHU.

2.5. 3anucarb TEXHOJOTHYECKHI IMPOILECC BOCCTAHOBICHUSI JE€TAIM CJIECAPHO-
MEXaHUYEeCKUMU crocobamu B cooTBeTcTBue ¢ TpeboBanue ECK], Boimenss
omnepalny U KpaTKoe UX COJCPIKAHUE.

3. BoccraHoBieHHe 1eTaId MeXaHHYECKOH 00padoTKOM



CymHOCTh 3TOro crocoda 3aKJIIOYaeTcss B TOM, 4YTO BOCCTAHABIIMBAIOT
(MCHpaBIIAIOT) TEOMETPUYECKYI0 (OpPMYy PEMOHTHPYEMOM CONpAraeMol JeTanu
CHSTUEM MHMHHUMAJIBHOTO CJIO METa/lla C €€ W3HOLIEHHBIX MOBEPXHOCTEH [0
yAQJIEHUs CJEeN0B HM3HOCAa 0€3 COXpAaHEHMs IEpBOHAYAIbHBIX pa3MEPOB JAETAJIU.
ConpspkeHue  AeTaleid  3aTeéM  BOCCTAHABJIMBAIOT BBEACHUEM TOTOBOM WM
M3rOTOBJIICHHOM 3aHOBO JETalIM KOMIIEHCATOpa, oOecreyuBas NepBOHAYaJIbHbIE
(HomMuHanbHbIE) Tocaaku. [IlpuMeHeHue JaHHOTO METOJa BOCCTAHOBJICHUS
U3HOILICHHBIX JETaJEH CBA3aHO C MOHATUEM PEMOHTHOIO pa3Mepa.

PeMOHTHBIM Ha3bIBAIOT pa3Mep, [0 KOTOPOTO MPOU3BOAUTCS 00paboTKa
M3HOLIEHHON MOBEPXHOCTU MPU BOCCTAHOBJICHUM JAeTalu. PaznuyaroT cBOOOAHBIE U
perjiaMeHTUPOBAaHHbIE PEMOHTHBIE pa3MephI.

CBOOOAHBIM Ha3bIBAIOT pa3Mep, BEIMYMHA KOTOPOTO HE YyCTaHaBIMBAETCS
3apaHee, a MOJy4YaeTcsi HEMOCPEACTBEHHO B Ipoiiecce 00paboTKH, T.e. HAaMOOJBbIIHA
Ul BaJla M HAWMMEHBIIMW [JI1 OTBEPCTUS pa3Mep, IPU KOTOPOM B peE3yJbTaTe
0o0pabOTKM cliebl HM3HOCAa OKa3bIBAIOTCS YCTPAaHEHHbIMH, a ¢opMa JeTalu
BOCCTaHOBJIEHHON. K mosyueHHOMY CBOOOJHOMY PEMOHTHOMY pa3Mepy MOJATOHSIOT
COOTBETCTBYIOIIUM pa3sMep COMNPSHKCHHOW JIETalld METOJAOM HMHIWBHUIYUIbHOU
npuroiku. HemoctaTkoM cuCTeMbl CBOOOJHBIX PEMOHTHBIX Pa3MEpPOB SIBISETCS
HEBO3MOKHOCTb 3apaHee U3rOTOBUTh B OKOHYATEIbHO 00paOOTaHHOM BHJIE 3allaCHBIE
JEeTaJId, KOTOPbIE MOKHO OBbLIO ObI OBICTPO MOCTABUTh B MAIIMHY 0€3 MPUTOHOYHBIX
pabor.

PernaMeHTUpOBaHHBIII PEMOHTHBIM pa3Mep — 3TO 3apaHEe YCTAHOBJICHHBIN
pasMep, JI0 KOTOpPOro BeIyT OOpaOOTKy W3HOIIEHHON TIOBEPXHOCTH TIpU €€
ucrnpasiieHud. CHcTeEMa perjaMeHTUPOBAHHBIX PEMOHTHBIX pPa3MEPOB CO3JAET
YCIOBUSL JUIsi TNPUMEHEHHS METOJAa B3aWMO3aMEHSIEMOCTH IIPU PEMOHTE U
o0ecrieurnBaeT yCKOpeHHE PEMOHTA. 3aracHble JIeTall B YCIOBUSIX MPUMEHEHHS 3TOU
CUCTEMBI MOXHO W3TrOTaBIMBATh 3apaHEe.

OCHOBHBIMM JaHHBIMM IIPM PacyeTe PEMOHTHBIX PAa3MEPOB M COCTABICHUU
HIKaJIbl JUIS KaKJIOM Mapbl CONPSTraeMbIX JETaled CIIy>KaT BEIUMYHMHA JIOIyCTUMOIO
M3HOCA 32 MEKPEMOHTHBIN NEPUOA U MPUITYCK HAa 00paboTKy. KoHeuHbIl peMOHTHBIH
pa3Mep YCTaHaBIMBAKOT MCXOIS W3 YCJIOBHM NIPOYHOCTH, JOITOBEYHOCTH U
KOHCTPYKTHUBHBIX OCOOCHHOCTEHN CONMPATaEMBbIX JETaIeH.

Hekoropsle netanu uin Ux 371€MEHThl HEBO3MOKHO BOCCTAHOBUTD JI0 TIPEKHUX
pa3MepoB, a B psj€ Cly4aeB [MPOLECC BOCCTAHOBJICHHUS HKOHOMHYECKHU
HenenecooOpaszeH. [Ipu ATUX yCIOBUSAX PEMOHT OCYUIECTBISIOT METOJOM PEMOHTHBIX
pa3mepoB. Yaile BCero 3TOT METOA IPUMEHSIOT JJIsl CONPSITAaEMBbIX JIeTajlel TUIIA Bajl—
BTyJKa. B 3TOM cilyyae M3 JBYX COINpSAraeMbIX JE€Tajieidl PEMOHTUPYIOT OJIHY
(IOpOrocTOsLIYI0 WM METANIOEMKYIO) IPYrylH HM3roTaBIMBAaIOT 3aHOBO. IlepeBon
PEMOHTHPYEMON JE€TaJIM Ha PEMOHTHBIA pa3Mep B HEKOTOPBIX CIydasX MOKHO
OCYLIECTBJIATh 0 YEThIpEX pa3. PEeMOHTHBIE pa3mepbl Uil 4YaCTO PEMOHTUPYEMBIX
neTaneil 0ObIYHO pacCUMTHIBAIOT 3apaHee WM B mpouecce pemoHTa. [Ipu mepeBoje
JeTAJIE Ha CIECNYIOUIMKA PEMOHTHBIM pa3sMep AUaMETP PEMOHTHUPYEMOIrO Baja



MOCTENIEHHO YMEHBINAETCS, a JUaMETpP OTBEPCTUS PEMOHTUPYEMOHM JeTalu
yBenunuuBaetcs (puc. 1).

ouepeTHON PEMOHTHBIN pazmep dpn, (MM) PEMOHTUPYEMOI'O Bajia OMPEILIISIOT
o ¢hopmyiie

dpn = dn — 2ns(§+6),

rjie d, — HOMUHAJIBHBIN AUaMETp Bajla HOBOM JETaIu, MM; N — IIOPSIKOBBIN HOMED
PEMOHTHOTO pa3Mepa Bana; §— J0MYyCTHMBIH H3HOC Baja (Ha OJHY CTOPOHY) 3a
MEKPEMOHTHBIH MeproI, MM; §, — MPHUITYCK HAa MEXaHUYECKYI0 00pabOTKy Basia 3a

OJIMH PEMOHT (Ha OJHY CTOPOHY); MM.
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Puc. 30. Cxema peMOHTHBIX pa3MepOB:
1 — peMoHTHpYy€EMas JeTalb; 2 — U3roTaBiIuBaeMas JeTalb
PemoHTHBIN HHTEPBAN U1 IUaMeTpa Bajia
g = 2026y uu = 2(6%67),
[Ipu pacuere peMOHTHOrO pa3mMepa OTBEPCTHUS CIEAYET YUYHMTHIBATH, YTO MpPHU
pEMOHTE JAeTalii oTBepcTue yBenuuuBaercs. [losTomy dopmyna mig onpeneneHus
PEMOHTHOI'O pa3Mepa OTBepCTUsl OyA€T UMETh BHUI:



Dpn = Dn — ngys,

raie Dn — HOMHMHAJIBHBIA JAMAMETP OTBEPCTHS HOBOW J€Tajau, MM; N —
MOPSIKOBBIA HOMEP PEMOHTHOT'O pa3Mepa OTBEPCTUS; Yz — PEMOHTHBIA MHTEPBAII IS
JIMaMeTpa OTBEPCTHUSI, MM.

Uucno peMOHTHBIX pa3MEPOB YCTAHABIMBAIOT MCXOAd W3 MPENEIBHO
JOIyCTUMOI'O pa3Mepa CONPAraeMbIX 3JIEMEHTOB JETAEH, T.6. MHUHHMMAJIbHOIO
TUaMeTpa  pPeMOHTHpPYeMOro Baida dmin W MAaKCMMaJbHOTO  JIHAMETpa
peMoHTUpyeMOro  OTBEePCTHS  Dmax. Bemuuuabl  dmin ¥ Dmax  HaXomsT
AHAJIUTUYECKUM IIyTEM HCXOAS M3 pacuera Ha MNPOYHOCTh M KOHCTPYKTHUBHBIX
0COOEHHOCTEM JeTaiu.

YToObl paccUUTaTh YUCIO PEMOHTHBIX Pa3MEpOB, UCIOIB3YIOT (POPMYJIBIL:

JJIs1 BaJia ,
_ A~ dmin — 20,
np.B - _;

) 4:

/1€ Npp - PEMOHTHBIN UHTEPBAJl pa3MepOB JJIs Bajia, MM.
JUISl OTBEPCTUS

Dn - Dmax - 26];

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

Mexny nepBoHavYaIbHBIMU AuameTpamu Dy u dy 1 IpeieTbHBIMU
muamMeTpamMu Dmax ¥ dmin YCTAaHABIUBAIOTCS MMPOMEKYTOYHBIC PEMOHTHBIE.

Tabnmuuma 1 3aBUCHMOCTH ISl ONpPEACNICHUS MPOMEKYTOUHBIX PEMOHTHI
pa3mMepoB

s Bana Jnsa orBepeTus

dpn:dn_yB Dpl :Dn_]/B

dp2 = dn — 2Ys Dp2 = Dn — 2ys

dpz = dn — 3ys Dp3 = Dn — 3ys

dpn = dn —nys Dpn = Dn — nys
Otuer

M0 MPAKTHYECKOMY 3aHATHIO No2
Pa3pa0oraTh TEXHOJIOTHYECKHUI MPOLECC BOCCTAHOBJIECHNSI MEXaHUYECKOM
00padoTKOM M ciaecapHoil 00padoTKOI



1  KoHncmekTupoBaHne  BApHAHTOB  TEXHOJOIMYECKOM  IIOCIIENOBATENBHOCTH
BOCCTAHOBJICHMSI JIeTaJIel ClIecapHO-MEXaHUYECKUMHU CIIOCOOaMHU.

2 BBIIONHUTE CXEMy ONEpPalMU BOCCTAHOBJIEHUS CJIECAPHO-MEXAaHUYECKUMU
CIIOCOOAMH.

3 «Pa30uTh» TEXHOJOTMYECKYI0 TOCIEAOBATEIbHOCTh BBINOJHEHUsI IIpolecca
BOCCTAHOBJICHUS CJIECAPHO-MEXaHUUECKUM CIIOCOOaMH Ha OIleparui.

4 Pa3paboTaTh TEXHOJOTMYECKHI IPOLECC BOCCTAHOBJIEHUS JE€TAINU CIIECAPHO-
MEXaHWYECKUMHU crocobamu B cooTBeTcTBUE ¢ TpeboBanne ECK], Bwiaenss
OIlEpalliX U KPaTKOE UX COLEpPIKaHHUE.

Tabnuna 1 TexHnomoruueckuii mpoiecc BOCCTAHOBJICHHE JIETaleH cliecapHo-
MEXaHUYECKUMHU CTIoco0aMu

Howmep HanmenoBanue u kpaTkoe Ob6opynoBanne, | I[Ipumeuanue
ornepauuu colep KaHue onepanuu npucrnocoOseHue,
WHCTPYMEHTHI




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

enb: npuBUTHE MNPAKTUUECKUX HABBIKOB OMNPEEICHHUS IMOArOTOBUTEIBHBIX
paboT Mpu py4YHOU AJIEKTPOIYTrOBOM CBapKe M HaIUIaBKe, BbIOOpa 00OpyIOBaHUS U
napaMeTpoB PEKUMa CBAPKH M HATLJIABKH.

1 MarepuanbHoe obecrnieueHue

1.1 HMHcTpyKuMs K NpakTHYECKOU padore.
1.2 Yeprexu neraneil.

1.3  CrmpaBouHasi U TEXHUYECKAS TUTEpaATypa.

1.3.1 Opranuzanus 1 NpoBeICHUE MOHTAXa U PEMOHTA MPOMBIIUIEHHOTO
obopynoBanus B 2 4.Y.1: yueOHUK A7 CTY. yUpexKIAeHUM cpel. npod. odpazoBanus
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e usna., crep.-M.:
N3parenbcknil neHTp «Akagemus», 2017-272c.

1.3.2 Meroasl OpoPUIAKTUKA W  PEMOHTAa  MHPOMBIILIEHHOTO
000pyAOBaHus: : YUEOHUK JUIsl CTYA. yupexaeHui cpen. npod. O6pazosanus/[1O.H.
Boponkun, H.B. Ilo3ausakoB.- 4-e uzn., crep.- M.: M3naTenbCckuil LEHTP
«Axagemus», 2010-240c.

2 [Topsiiok BBITIOJIHEHUS paOOThI

2.1 DBbINOJHUTH ONUCAHUE BOCCTAHOBIICHUS AETAIN PYYHOH AJIEKTPOAYTOBOM
CBapKOM M HAIJIABKOM.

2.2 OmnpenenuTh XapakTep MOATOTOBUTEIBHBIX pPA0OT Il CBapKu U
HaIlJIaBKHU.

2.3 BeiOpate o00OoOpymoBaHue Uisi PYYHOW DIIEKTPOIAYTOBOM CBapKu U
HaIUIaBKH.

2.4 BriOpaTh napaMmeTpbl pexxuMa CBapKU U HAIUJIaBKH.

3 Teopernueckue NPeaNOCHIIKA PAOOTHI

Py4Hasi 3J1eKTpOyroBasi CBapKa M HallJIaBKa

O6mwue ceenenusa. B 1802 r. pycckuit ¢pusux B. B. IletpoB nepBeiM B Mupe
OTKpPBLI SIBIEHWE JyTrOBOTO pa3psla U BO3MOXKHOCTH HCIIOJIb30BAaTh €ro Jyis
pacruiaBienus meramuia. B 1882 r. pycckuit umxkenep H. H. benapmoc uzo6pen
croco0 IyroBoil CBapkM € INPUMEHEHHEM YIrojbHOro 3jekTpoga. OIMH HpOBOA
AIIEKTPOCBAPOUYHON 1EMU MPHUCOCIUHAETCS K CBAPUBAEMOMY METAILTy, APYro — K
JepAKATEN0 C YroJdbHBIM HEIUIaBALIUMCS 3JeKTpoAoM. UToOsl o0pa3oBaTh CBapHOU



IOB WJIM HAIUIABJIEHHBIN CJIOW, B AYTY BBOJAT MPUCATOYHBIA METAJUIMYECKUM MTPYTOK.
Jns cBapkW YroJIbHBIM 3JEKTPOJOM TpeOyercss TOJIbKO IOCTOSIHHBIA TOK U
NPUMEHEHUE MPUCAJOYHOr0 MpPyTKa. ITO YCIOXKHAET TMPOLecC, U OCOOEHHO
HIMPOKOTO PACHpPOCTPAHECHUS] TAaKOM BUJI CBAPKM HE MOJAy4m. Ero mpuUMEHSIOT mpu
CBapKe UyryHa, IBETHBIX METAJJIOB, NpPH HAIUIaBKE TBEPABIMH CIUIaBaMU U
AJIEKTPOYTOBOU PE3KE.

B 1888 r. pycckuit umxenep H. I'. CmaBsHOB M300pen AyroByr CBapKy
MJIABAIIMMCSL METAJUIMYECKUM 3JIeKTpoAoM. [Ipoliecc 3HaYUTENbHO YNPOCTUIICS, €r0
HAaYaJld TPUMEHATh Oojee mupoko. JIJis TOMydeHUs: DIIEKTPOCBAPOYHON IyTH
UCIIOJIb3YIOT TIOCTOSIHHBIN M MEPEMEHHBIN TOK. DTHUM CIIOCOOOM MOXHO CBapuUBaTh H
HAIUJIABJIATH YTJIEPOJUCTHIE U JIETMPOBAHHBIE CTAIM BCEX MApOK TOJIIMHON OT 1 M u
BBIIIIE, YYTYH U [IBETHBIC METAJIJIbI, & TAKKE HAIUJIABIATH TBEP/IbIC CILJIABHI.

['openue n060# CBapOYHOW IyTM COIMPOBOXKIAETCS BBIACICHUEM OOJBIIOTO
KOJMYECTBA TEIUIOTHI. Temrieparypa AYrd Ha OCH Ta30BOr0 CTo0a JIOCTUTaeT
6000...7500 °C, Ha yd4acTKax IIOBEPXHOCTHU YIOJBHBIX JJIEKTPOAOB (MSATHAX
anektposoB) — 3000... 4000 °C, crampabix — 2200...2500 °C. Ilpu cBapke Ha
MIOCTOSTHHOM TOKE€ YTOJIbHBIMH 3JIEKTPOJaMH TeMIepaTypa Iyrd Ha aHOJE JIOCTUTAET
4000°C u na xarozxe 3200 °C, npu KCHOJIb30BAaHWU CTAJIBHBIX AJEKTPOJIOB — Ha
anoge 2600 °C, na xkarome 2400 °C. IlosToMy mipu cBapke€ TOHKOTO WU
JErKOIUIaBKOTO ~ MeTajula, a  TakKe  YYBCTBUTEIBHBIX K  IE€PErpeBy
BBICOKOYTJIEPOAUCTBIX, HEP/KABEIOMIMX M JIETMPOBAHHBIX CTajlell AIEKTPUUYECKYIO
IyTy TWTAalOT TOKOM OOpAaTHOM MOJIPHOCTH, TO €CTh MHUHYC HMCTOYHUKA TOKa
MOJKIIOYAIOT K U3JIETHIO.

Pucynok 1. Cxema cBapku 1o cmnocody benapmoca H. H.:
1 — anexTpuyeckas ayra; 2 — NPUCATOYHBIN NPYTOK; 3 — YTOJBHBIN 3JEKTPOL; 4
— JIepKaTelib; 5 — CBAPUBAEMbBIN METaJI.

Temmeparypa Ayru 3aBUCUT OT CWIBI TOKA, NPUXOMSIIEHCS HA EOUHULLY
IUIOLIAAN MONEPEYHOTO CEYEHUs 3JIEKTPO/Aa, — IJIOTHOCTU TOKa. Uem oHa Ooublue,
TEM BbIIIE TeMmIeparypa Ayrd. lIpy pydyHoNm nayroBoll cBapke IUIABSIIIUMCS
AIIEKTPOJAOM IUIOTHOCTH TOKa OT 10 10 20 A/MM2 1 HanpspkeHue 18...20 B.

B peMOHTHOI mpakTHKe Al CBapOYHBIX PA0OT MCIONB3YIOT MEPEMEHHBIH U
NIOCTOSHHBIM TOK. CBapoyHasi Jyra Ha NEPEMEHHOM TOKE MaJIOMl IUIOTHOCTH TOPUT



HEYCTOWYNBO. UTOOBI MOBBICUTH CTA0OMILHOCTD JYTH, YBEIUYUBAIOT IJIOTHOCTH TOKA.
[To »TOMl mnpuuMHE NOpPU CBAPKE MEJKHX JETalled BO3PACTaeT OIACHOCTh MX
MPOKUTaHUS, OJJHAKO U3-3a MPOCTOTHI UICTOYHUKOB MMUTAHUS CBApKy Ha MEPEMEHHOM
TOKE IMPUMEHSIOT JOCTATOYHO MIHUPOKO. ITpyu cBapke Ha MOCTOSHHOM TOKE Jyra FOpUT
CTaOMIJIBHO. DTO MO3BOJISIET UCMOIB30BATh MaJIbIe TOKM M CBAPUBATh TOHKUE JIE€TANH, a
KpOME TOT0, MOKHO M3MEHATh MOJSIPHOCTH ToKa. lloaromy, HecmoTps Ha Oonee
CIIOKHOE€ U JIOporoe O0OOpYyJIOBaHHWE MCTOYHUKOB IUTAaHUSA, TOCTOSHHBIA TOK
MPUMEHSIIOT B IPAKTUKE BCE IIUPE.

KoapduureHnt HammaBku 3aBUCUT OT MPHUCATOYHOrO MaTepuasa, marepuana
AIIEKTPOJIOB U COCTaBa MX MOKPBITHS, pOAa M MOJIIPHOCTH TOKA, a TAKXKe OT MOTEpPb
npu cBapke. Jlisi pa3nuyHbIX YCIOBUH KO3(Q(PUUMEHT HAIUIaBKU HAXOJSAT OIBITHBIM
nyteM. IIpu pyuHoil cBapke oH koznebsercs B npegenax oT 6 no 18 r/ (A ¢ 4) wiu
cocTaBiisieT B cpenHem 8...12 1/ (A- 4).

ITox melicTBHEM BBICOKOM TEMIIEPATYPHI B 30HE CBAPKU MOJIEKYJIbI KUCIOPOAA U
a30Ta, MOMNAJAroIIMe W3 BO3AyXa, YaCTUYHO pacnagarorcs Ha atombl. Kucmopon
o0Opa3yeT OKCHJIbl >Keje3a U CHOCOOCTBYET BBITOPAHHMIO LEHHBIX JIETUPYIOLIUX
AJIIEMEHTOB (MapraHia, KpeMHHUsS M JIp.), TEM CaMbIM pE3KO YXyJllas CBOWCTBa
HaIUIaBJIEHHOTO ¢J0s. A30T 00pa3yeT HUTPUIbL, KOTOPbIE YBEIUYHUBAIOT TBEPIOCTD,
CHI)KAIOT IUIACTUYHOCTh M CIIOCOOCTBYIOT OOpa30BAHMIO KOPOOJIEHHWS W TPELIMH.
Bonopon, momamaroniuii B 30HY CBapKM W3 BJIard M PyKaBUYUHBI, CIIOCOOCTBYET
0o0pa30BaHUIO TMOpP M TpemMH. YTOObl yMEHBUIMTH BpPEIHOE BO3JAEHCTBUE ATHUX
AJIEMEHTOB, MECTO CBapKW 3aYMUIIAIOT, a 30HY CBAPKH 3allMILAIOT HEUTpaIbHBIMU
ra3amMy M IUIaKkaMu.

CBapouHasi IpOBOJIOKA U ANEKTPoAbl. KauecTBO HaIIaBIIEHHOTO MaTephalia u
MIPOU3BOJIUTENILHOCTh TPOLECCA CBAPKU WJIM HAIJIABKM BO MHOIOM OIPEIETSIOTCS
MaTepuaioM OJJIEKTPOJOB M HMX MOKpbITHH. B 3aBucumoctu oT crocoba cBapku
MPUMEHSIIOT CBApOYHYIO IMPOBOJIOKY, IJIABSIIHECS M HEIUIABSIIUECS 3JIEKTPOJIHbIC
CTEp>KHU, TJIACTUHBI M JIEHThl. Hanbosbiiiee mpuMeHEeHne B KaueCTBE DJIEKTPOIHOTO
MaTepuaia HaXOJHUT BBITYCKAaeMas MPOMBIIUIEHHOCTBIO 3JEKTPOJIHAs CBapOYHas
npoBojioka. Ilpy MexaHM3MpPOBAaHHBIX CHOCO0AX CBAPKM €€ UCHOJIb3YIT 0e€3
MOKPBITHSL, a JUIsl PyYHOM JyrOBOM CBApKH MPOBOJIOKY PYOAT Ha CTEPKHU JJIMHON
350...400 MM 1 Ha UX NOBEPXHOCTb HAHOCAT MOKpbITHE. [lmaBsmuiics cTepkKeHb ¢
HAHECEHHBIM Ha €ro MOBEPXHOCTh MOKPHITHEM HA3bIBAIOT CBAPOUYHBIM AIIEKTPOIOM.

CranbHast cBapo4yHasi MPOBOJIOKA M3rOTaBiMBaeTca auamerpom ot 0,3 mo 12
MM. B 3aBUCHMOCTHM OT XMMHYECKOrO COCTaBa CTAJBHYK) CBAPOYHYIO IMPOBOJIOKY
pa3eNsaoT Ha HU3KOYTJIEPOIUCTYIO, JIETHPOBAHHYIO U BBICOKOJIETMPOBAHHYIO.

Huskoyrnepoauctoie mpoBojioku CB-08, CB-08A, CB-08'A, CB-IOT'A wu
JIpyrue — BCEro ImIeCTh Mapok, cojaepxamme ©He Oonee 0,12% yrmepona,
MpeJHa3HAUYEeHbl MJI1 CBApKU Majo- U CPEIHEYIJIEPOJUCTBIX, a TaKKe HEKOTOPBIX
HU3KOJIETUPOBAHHBIX CTAJIEH.

JlerupoBanubsie mnpoBonoku CB-0812C, CB-08XH2M, Cp-08XI'CM®DA wu
Jpyrue BKJIIOYAIOT B ceOsl 10 MIECTU JIETUPYIOIIUX 3JIEMEHTOB C MX OOIIUM



conepkaneM He Oosiee 6%. DT TPOBOJIOKU MPUMEHSIIOT JJI CBAPKH M HAIJIaBKH
YIJIEPOAMCTHIX U JierupoBaHHbIX ctaneil. [IpoBonoku mapok CB-15I'CTIOLA un Cs-
20I'CTHOA MOXHO HMCIIOIB30BaTh ISl M3TOTOBJICHMS CTEPKHEHW M NPUMEHATH IIPU
cBapke 0e3 JOMOJHUTEIbHON 3aIUThI.

BricokonerupoBannbie mnpoBoioku CB-12X13, C-06X19MI9T u npyrue —
Bcero 41 mMapka — coJiep’KaT B CBOEM COCTaBe JICTUPYIOIIHUX AJIeMEHTOB Oosee 6%.
OTHU TPOBOJIOKM MNPHUMEHSIOT [JIi CBAPKU HEPIKABEIOIINX, >KAPOCTOMKUX U APYTUX
CIICLIMAJIbHBIX CTAJIEH.

CBapouHbI€ 3JIEKTPOJIbI BBITYCKAIOTCS MPOMBIIUICHHOCTBIO KaK IIABSIIUECS,
TaK ¥ HEIUIABAIIMECS. YTOJbHbIC HETUIABAIIUECS AIEKTPOAbl U3rOTaBIMBAIOT B BUJIE
crepxHer qiuHor 10 300 mm u guameTpom OT 6 110 30 mm. [LnaBammecs 371€KTPOIbI,
3aHUMAIONINE BEAYIEe MECTO B CBAapKE, BBIMYCKAIOT TMOKPBITHIMU Pa3IUYHbIMU
anemMeHTamMu [[ns 3amuThl 30HBI cBapku. [lo cBOeMy Ha3HAYEHUIO MOKPBITHUS
AIIEKTPOJIOB JENAT Ha CTAOUIM3HUPYIOUIME, WA TOHKHWE, M KAayeCTBEHHBIC, WIIU
TOJICTBIE.

Crabunu3upyromnife MOKPBITUS COAEpPk AT BEIIECTBA, aTOMBI KOTOPBIX JIETKO
MOHU3UPYIOTCS U MOJJICPKUBAIOT YCTOMUMBOE TOPEHUE JIyTH, a TAKXKE 00JIETHAIOT ee
BO30y)XJIeHHe, OCOOCHHO TIpH CBapke Ha TNEepeMeHHOM Toke. Jlydime Bcero
MOHU3UPYIOTCS Mapbl Kalausl, a TAaKKe KaJdblUsl, KOTOPbIA BXOJIUT B COCTaB MpaMopa u
Mena B Buje yriekucioro kanbitus CaCO3. Haubonee mpocToe U pacpocTpaHEHHOE
CTAaOMIM3UpPYIOIllee MOKpbITHE—MeNoBoe: Ha 15...20 yacTelt mo macce HaTpPOBOTO
xuakoro crekiaa Oepyt 80...85 wuacreit Mena. IIoKpbITHE HAHOCAT Ha JIIEKTPOL
ToHKUM cimoeM — 0,1.—0,3 MM, u oHO coctaBisieT 1...2% OT Macchl 3JIEKTpOJa.
CraOunusupyronye MOKphITHS HE 3alllMIIA0T HAIJIABISIEMbIM METaul OT KUCIOpoJa
M a30Ta BO3/AyXa, IMOTOMY CBApHOM IIOB IMOJY4YaeTCsl CPaAaBHUTEIBHO XPYIKUM, CO
MHOTUMH IMOCTOPOHHUMU BKJITIOUECHUSIMU.

KauecTBeHHbIE 3alUTHBIE TMOKPBITUS NPENOXPAHSAIOT HAIUIABIEHHBIA CIIOW OT
KHCJIOPOJIa M a30Ta OKPY>KAIOLIEro BO3yXa, a JETUPYIOIIUE AJIEMEHTHI, BXOISIINE B
COCTaB TMOKPBITUS, MO3BOJIAIOT MOJYYUTh CBApHOM IIOB, HE YCTYMAOUUWA 10
MEXaHUYECKUM CBOMCTBAM OCHOBHOMY, METAJULy, a MHOT/Ia U MPEBOCXOJSIINI €ro.
OTH TOKPBITUS HAHOCAT Ha dJiekTpon cioeM 0,7...2,5 MM, U OHHU COCTaBIISIOT
30...75% macchl aieKTpoa.

DJEKTPOJbl B 3aBUCUMOCTH OT OTHOIICHHUS HapyKHOro nauamerpa D K
IuaMeTpy ero crepxkHs d3 moapasfenstoT Ha HECKOJIbKO rpynmn: M — ¢ TOHKUM
nokpeitueM (D:d3) * 1,2), C — co cpennum nokpsituem (D:d3 ~ 1,45), D — ¢
toacThiM ToKpeITHEM (D:d3 * 1,80), ' — ¢ ocob6o ToncteiM mokpeiTem (D:d3 >
1,80).

3alUTHBIE KAYECTBEHHBIE MOKPBITHUS 10 COCTABY OCHOBHBIX BXOJSIIMX B HHUX
BEILIECTB JENSAT Ha TpPyNmbl: A — C KUCIBIM MOKpPbITUEM; B — C OCHOBHBIM
MOKpbITHEM; L] — ¢ LEeIUTF0I03HBIM TTOKPBITUEM; P — ¢ pyTWIIOBBIM NOKpbITHEM; 1
— C MOKPBITUEM MPOYUX BUJIOB.



B cootBerctBumn ¢ I'OCT 9467—75 351eKTpoabl 1 py4yHOR TyrOBOWM CBAapKU
MOAPA3JACISAIOT HAa HECKOJBKO THUIOB, B KaXKJbIM M3 KOTOPBIX BXOJHUT HECKOJBKO
MapoK, 00€CIIEeYMBAIOIIUX OIMPEEIECHHOE KaueCTBO CBAPOYHOIO IIIBa.

DnekTpobl Tuna 342, D42A, 246, 946A, 350 u 950A (mapku AHO-1, AHO-
5, YOHU-13/45, YOHU-13/55 u np.) npeaHa3HAuCHBI JJIs CBAPKU YTIJIEPOIUCTHIX U
HU3KOJIETUPOBAHHBIX CTAJIE C BPEMEHHBIM CONPOTHUBIEHUEM pa3pbiBy 10 S00 MIla.
bykBa A yka3pIBa€T Ha TO, YTO BJEKTPOJ J1a€T CBAPOYHBIM IIOB MOBBIIIEHHOTO
KauecTBa M0 MIACTUYHOCTH U YJAPHOU BA3KOCTH.

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

Onektpoasl tuna 270, 285, 2100 u D150 (mapku YOHMU-13/85, HUAT-
3, HUAT-3M wu np.) UCHONB3YIOT MJiS CBApKU CTAJIe BBICOKOM MPOYHOCTH C
BPEMEHHBIM CONPOTUBIIEHUEM pa3pbiBY cBbiiie 600 MI]a.

Onektpoasl THna 2-09MX, D2-09X1IMD, DO-10X3M16d wu apyrue
NpeAHa3HaueHbl [  CBApPKWM  JIETUPOBAHHBIX  BBICOKOKAYECTBEHHBIX U
TEIUIOYCTOMUMBBIX cTajied. K 3TuM Tumam otHocAT 31ekTpojibl Mapok LIJI-55, T1JI-20,
IJI-36, 1IJI-26M u ap.

Onektpoasl tuma I-10172, D2-12I'4, 3-30I2XM u napyrue (mapku O3H-
300V, O3H-400Y wu np.) uCHoJib3yIOT MPEUMYIIECTBEHHO /JI HAIIABKU JI€TaJICH,
paboTaroKX B TSKEIBIX YCIOBUAX YAAPHBIX HATPY30K U MOBBIIIEHHOTO U3HOCA.

Bb160p 27€KTpo10B U pojia TOKa 3aBUCUT OT TOJIIIMHBI U XUMHUYECKOT'O COCTaBa
CBapMBAa€MOIro  Marepuaia, OT  KOHpUTypaluuu  JAeTalld,  PACIOJIOKEHUS
HAKJIQJbIBAEMBIX IIBOB U ApYyrux (aktopoB. [losToMy MapKy 3JeKTpojaa B KaKIOM
KOHKPETHOM cClly4yae JIOJDKEH BBIOMpPATh KBATU(MUIMPOBAHHBIA CHEUUATUCT IO
cBapke. OO1Iue e MOJOKEHUS MO0 BbIOOPY 3JIEKTPOJOB, CUIIBI U POJia TOKA MOKHO
CBECTH K CIEAYIOILIEMY.

Jetanu TonmuHON Oojiee 5 MM XOpOIIO CBAapuMBaTh Ha TEPEMEHHOM TOKE.
CranibHble J€Tany TOJILMHOW MEHEe 5 MM, a TaKXKe YyryH W I[BETHbIE METaJLIbl
JydIlie BapUTh Ha TOCTOSHHOM Toke. [Ipm cBapke Ha MOCTOSTHHOM TOKE CTaOWIIBHO
TOPEHUE TYyTH HA MaJbIX TOKaxX U, KpOME TOTO, MOKHO MaHEBPUPOBATH MOJISIPHOCTHIO
Toka. Ecnu cBapuBaloT TOHKHE JAE€Taliu, TO, 4YTOObI H30€XaTh MPOKOTA, HX
MOAKJIIOYAIOT K KaToAy (Ha MUHYC), a 3JeKTpoJ — K aHoay (Ha ruitoc). [Ipu cBapke
TOJICTBIX JIeTaJel aHO/ MOJIKJIFOYAIOT K JIETalIU, a KaTOJl — K AJIEKTPOY.

TonmuHy CcTepKHS DJIEKTPOjJa BBIOMPAIOT B 3aBUCUMOCTU OT TOJIIIUHBI
cBapuBaeMou aeranu. Jlyis cBapku meTaiia OOJbIIEH TOJIIMHBI OEpYT JIEKTPOH C
0oJiee TOJCTBIM CTEPKHEM W, HA0OOPOT, TOHKHE JETald CBAPUBAIOT O0Jiee TOHKUM
CTEP>)KHEM DJJIEKTpoJa. B pEMOHTHOM MNpPaKTUKE HCHOJIB3YIOT MMPEUMYLIECTBEHHO
ANEKTPOJBI CO CTEPKHEM JUAMETPOM OT 2 710 5 MM.

AproHHO-1yroBasi CBapka — pa3HOBUJIHOCTb CBApKH B HHEPTHBIX Ta3ax.
CylIHOCTh €€ 3aKJII0YaeTCsi B TOM, UYTO 30HY CBapKd M DJIEKTPOJ 3allUIIAlOT OT
BO3/1yXa aproHOM, reJIMeM Wi UX cMecsiMU. IHEpTHBIE Ta3bl XOPOIIO HOHU3UPYIOTCS



U CO3JIAl0T YCJIOBMS JUIsl YCTOMYMBOIO rOpeHHs AYrd. Tak Kak M3 MHEPTHBIX ra3oB
HanOOoJIbLIEE PACTIPOCTPAHEHHE MTOTYYHI APIOH, CBAPKY HA3bIBAIOT aprOHHO-TyTOBOM.

[Ipeumy1iecTBa Takoil CBapKu: HaJEXKHAas 3alUTa 30HbI CBAPKHU OT JEHCTBUS
KHCIIOpPOJa M a30Ta OKPY)KAaroUIero BO3jayxa, 0ojee BbICOKas MPOU3BOAUTEIBHOCTD
CBapKHU H3-3a OOJIbLIEH TENIOBOW MOLIHOCTH JIYTH M, CAMOE IJIaBHOE, BO3MOXHOCTb
CBApKM MHOI'MX TpPYJHOCBApPUBAIOIIMXCS METANIOB U CIUIaBOB, B TOM YHCIE
Pa3HOPOJHBIX. DTUM CHOCOOOM CBapHBAIOT HEPKABEIOIIUE CTAU, AIIOMUHUNA U €ro
CIUIaBbl, MArHUTHBIE U KAPOIPOYHBIE CIUIABBI, TUTAH, ME/Ib, TATYHb, OPOH3Y U JIPYTHE
Metaibel. [lpy  1aHHON cBapke UCHONB3YIOT HEIUIABSIIMECS W IUIABAIIMECS
DIIEKTPO/IBI.

B kauecTBe HEMIABSIIMUXCS 3JEKTPOJIOB MPUMEHSIOT BOJIb(PAMOBBIE CTEPKHU
nuamerpom oT 0,8 70 6 MM WJIM TaKue K€ CTEP’KHU ¢ 100aBKaMHu OKCHJIA HUPKOHUS,
JaHTaHa WJIA TOpHs, KOTOpble OoJjiee CTOWKME, YEeM YHUCTO BOJIb(paMOBHIE.
[Ipucagounslii MaTepuan B BHJI€ MPOBOJOKM HAMPABISIIOT B 30HY CBAPKH BPYUHYIO
WM CIEHUaIbHBIM MOJAIINM MeXaHu3MoM. CBapKy BeAyT Ha IOCTOSHHOM U
NIEPEMEHHOM TOKE.

['openku pydHON aproHHO-IYTOBOM CBApKU HEIIABAIIMMCS BOJIb(PAMOBHIM
3JIEKTPOJIOM COCTOSIT M3 TOJIOBKM M KOpITyca, K KOTOPOMY INPHUCOEIUHEH Kabelb ¢
IUIAHTOM JUISl aprOHa M TOKOIPOBOAOM BO3AYIIHOTO WJIM BOJSHOTO OXJAXICHUS.
BonbsppamMoBblil  35ekTpoa 3akpemieH oA KoamakoMm. Comio  COyKHAT IS
dbopMHpOBaHHA MOTOKAa  3alIMTHOTO Ta3a BOKPYr 30HBI  cBapku. Ilpu
MEXaHU3UPOBAHHOM MoJave MpHUCaJ0YHOr0 MaTepuaia MPoBOJIOKY B THOKOM IIIJIAHTe
KPEIAT K KOPITyCY TOPEKH.

Pucynoxk 2. Topenka s aproHHO-IyroBOM CBapKu HE IJIABSAIIAMCS
BJIEKTPOJOM:

1 — mpoBoJoka; 2 — BOJB(PPAMOBBIA AIEKTPOJ; 3 — COIIO; 4 — TOJIOBKA; 5 —
KOJIMaK; 6 — KopIyc.

JIns1 CBapKy LIBETHBIX METAJIOB M JIESTUPOBAHHBIX CTAJIEW TOMIIMHOU 10 2,5 MM
UCIIOJIB3YIOT ropenku D3P-3-66 ¢ €CTeCTBEHHBIM BO3AYILIHBIM OXJaxiacHuem. Jiis
CBApPKH KPYIHBIX JIeTajdel U3 YyryHa U JErUPOBAHHBIX CTaJ€H MPUMEHSIOT TOPEIKHU C
BOJIIHBIM oxJyiaxkaeHuem tumna ['HP-160, THP-315 u np.



Hcrounnkn mnuTaHus TOKOM. Ha pPEMOHTHBIX TPENNpPUSATHUAX B KadeCTBE
WCTOYHUKOB THTAHUS TOKOM IPH JJIEKTPOIYTOBON CBapKe IIMPOKO HCIOJIB3YIOT
CBapoOuHbIe TpaHC(HOPMATOPHI, TPEOOPA30BATENN W BHIMPSIMHUTENIA. Bce MCTOYHUKH
MUTAHUS CHA0KEHBI YCTPOHUCTBOM JIJIST PETYITMPOBKH TOKA.

Capounbie TpaHc(HOpPMATOPHI HMCHOJB3YIOT IS TUTAHUS CBAPOYHOW yTH
nepeMeHHbIM TOKOM. Ilpumensitorest tpancdopmaroper CTH-350, CTH-500, TCK-
300, TCM-500, TI-300 u THA-500. I{udper B mapke TpaHchopmaTopa yKa3bIBarOT
3HauYe€HWE HOMHUHAIBHOTO TOKa. Jlyumme — TpaHchOpMaTOphl MOCIEIHUX MOJee
tuna TJl. Oau MoryT paboTaTh B IBYX JHMAMa30HAX MAJBIX TOKOB, HO C TIOBBIIIEHHBIM
HaIPsHKEHUEM XOJIOCTOTO XO/1a.

Capounbie MpeoOpa3oBaTed HCIOIB3YIOT [JIsi MUTAHUS CBAPOYHOU JyTH
NOCTOSHHBIM TOKOM. [IpeoOpa3zoBarenp wuaile BCEro COCTOUT U3 TeHeparopa
MOCTOSTHHOT'O TOKa M DJIEKTPOJIBUTATENsl, CMOHTUPOBAHHBIX Ha OJIHOM pame. SKophb
reHepaTopa U POTOP IJICKTPOJABUTATENS] OOBIYHO pa3MeElleHbl Ha OJIHOM Bally U
CHA0XEHBI BEHTUJIATOPOM JIJISI OXJIKJICHHUS BO BpeMsl paOOThI.

IIpakTuyeckoe 3ansaTue Ne5

Tema: «PyyHasi ra3oBasi CBApKa U HAIJIABKA»

[lenb: mpUBUTHE MPAKTUYECKUX HABBIKOB MMPUMEHEHUSI PyYHOU Ta30BOM CBapKu
Y HAIUIaBKU JJIsl IeTajel U3 pa3InyHbIX MaTEepHUalIOB, BRIOOPAa MOIIHOCTH CBAapOYHOM
ropenku u Quiroca.

1 MarepuanbHoe oOecrieueHne

1.1 WMHCTpyKIMSA K IPAKTUYECKOMY 3aHATHIO.
1.2 Ueprexu neranei.
1.3 CnpaBouHasi ¥ TEXHUYECKasl IUTeparypa.

1.3.1 Opranumzanuss U TPOBEJCHHE MOHTaXa W PEMOHTA
IPOMBITINICHHOTO obOopymoBanus B 2 49.Y.l: yueOHWUK 11 CTYy..
yapexaeHuii cpea. mnpod. obpasoBanus /[A.I. Cxuprinamse, A.H.
®eodano, B.I'. MutpodpanoB u gap.] — 2-e wusn., crep.-M.:
N3 narenbckuit neHTp «Akanemus», 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 ONUCAHWE BOCCTAHOBJICHUSA JIETAIM PYYHOM Tra30BOM
CBAPKOM U HAIUIABKOM.
2.2 BbiOpaTh MOUTHOCTH CBAPOYHOM FOPEIKHU.
2.3 BeiOparth npucagouHbiii MaTepual (¢uroc).



PYYUHBIE AYI'OBASA U T'A30BASI CBAPKH N HAIIJIABKU ITPH
PEMOHTE M BOCCTAHOBJIEHUHU JIETAJIEA

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 TepmuueckoMy Kiaccy OTHOCATCS BHJIBI CBAapKH, OCYIIECTBIIIEMbIC
MJIaBJIGHUEM C MCIOJb30BAaHUEM TEIUIOBOM dSHepruu. OCHOBHBIMH HWCTOYHHKAMHU
TEIUIOTHI TIPU CBapKe IUJIABJICHUEM SIBISIFOTCS: SJICKTpHUYECKas ayra, ra3oBoe Iiams,
AJIEKTPOMAarHUTHOE I0JIE, JIy4eBble UCTOUYHUKU HHEPrUH. VICTOUHUMKH TEMJIOTHI 3TOTO
KJlacca CBApKU XapaKTEpHU3YHOTCSl HAaMMEHbUIEH IJI01Ia/1bl0 HarpeBa (IISITHO Harpena)
U HauOoJIbIIEH MOBEPXHOCTHOM IUIOTHOCTBIO IIOTOKA SHEPruM B ISITHE HarpeBa
(Tabmuna 1).

Tabmuma 1
XapakTepUCTUKU UCTOYHUKOB TEIJIOTHI TEPMHUUECKOT0 Kilacca CBapKu

Oxonuanue tadmunsl 3.2




nyd (J1azep)

K TepMoMexaHnuecKkOMy KJIACCy OTHOCSITCS TaKH€ BUIbI CBAPKH, MPU KOTOPHIX
UCIIOJIB3YETCSI TETIOBASI DHEPTHUS U JIABJIICHHUE: DJICKTPOKOH- TaKTHAsI, TudPy3noHHas
U TIPECCOBAs.

K MexaHnyeckoMy Kjaccy OTHOCSTCS BHUJbl CBAapKH, OCYIIECTBIISIEMbIE C
WCIIOJIb30BAaHUEM MEXaHUYECKOM DJHEpPruM U JaBlieHus (TpEHUEM, B3PBIBOM,
JIaBJICHHEM ).

HauGomnbiee npuMeHeHne B PEMOHTHOM IPOU3BOJACTBE IMOJy4YWJIa CBapka
IUTABJICHUEM 3JIEKTPUYECKOM AYroil U ra3oBbIM IUIAMEHEM, TO3TOMY 0oJiee MoIpOOHO
paccMOTPUM 3TH BHUJIbI CBAPKHU.

[Ipu Bcex BuMax CBapKH W HAIUIABKU TUIABJICHHEM B METAJUIE IIBA MPOUCXOJSAT
SBJICHUSI, OTPULATEIBHO BIIMSIOLIME HA €ro CBOMCTBA: M3MEHSETCS XUMUYECKUI
COCTaB MeETajula, NPOUCXOAAT MU3MEHEHMSI €ro CTPYKTYphl, a Takxe AepopMaius
JIeTaau BCIEICTBUE 00pa30BaHUs BHYTPEHHUX HANPSIKEHUN.

M3MeHeHne XMMHYECKOrO0 COCTaBa METajula IIBAa MPOUCXOAUT B pE3yJbTaTe
OKHCJICHUSI WJIM CTOpaHusl OTIEJbHBIX KOMIIOHEHTOB MaTepuajia IIBa, HCHapEHUs
HEKOTOPBIX KOMIIOHEHTOB U TOTJIONIECHHUS Fa30B CBAPOYHON BaHHOIA.

OxucieHue MeTamia HpH CBapKe MPOMCXOAUT BO BCEX ClydasX Harpesa,
IJIaBHBIM 00pa3oM 3a CYeT KUcaopoia, umeronerocst B armocdepe cpapku. [Ipu stom
B MEPBYIO OYEpE/b CrOpaloT T€ KOMIIOHEHTHI CIIaBa, KOTOPhIE UMEIOT HauOoJbIIIee
XUMHYECKOE CPOJCTBO C KHCIOPOJAOM. B cramsx, Hampumep, B NEPBYIO O4Yepeb
OKHUCJISIIOTCS YTIEPOJ,, KPEMHHI, MapraHell, XpoM M HEKOTOPbIE AJIEMEHTHI, Oojee
aKTHUBHBIC 1O OTHOIICHUIO K KHUCJIOPOIY, YeM KeJIe30. ITO MPUBOJIUT K 00ETHEHHUIO
MaTtepualia 1IBa JErupyrIMMUA COCTABIAIOIMMUA U CHHKEHUIO €r0 MEXaHUYECKHUX U
KOPPO3UOHHBIX CBOMCTB. C yBEIIMUEHUEM COJIEPHKAHUS OKCHIOB MPEAEIbl TPOUYHOCTU
U TEKy4eCTH, yJapHas BSI3KOCTb, IUJIACTUYHOCTh, YCTAJOCTHAasi MPOYHOCTh U
KOPPO3HOHHAs CTOMKOCTh CHWXAIOTCA, y IIBAa MOSBIIAIOTCS XJIAJHOJIOMKOCTh M
KpPacHOJIOMKOCTb. Eciaum mpu cropaHuu JETUPYIOMIUX BJIEMEHTOB 00pa3yroTCs
razoo0Opasubie okcuiabl (Hampumep, CO), TO 1IOB TNOJyYaeTcss MOPUCTHIM.
Temnepatypa miaMeHu ra3oBoiu ropesiku 10xoauT 10 3150°C, a anekTpuyeckoi 1yru
u3mensiercs or 5000 mo 15 000°C. TemnepaTypa cBapouyHOM BaHHBI KOJEOJIETCS B
HIMPOKUX TIpejenax: OT TeMIepaTypbl IJIABJICHHS CBAPUBAEMBIX METAJJIOB 10 MX
kunenusi. s cramu Ttemmeparypa BaHHbl 4acto npeBsimaer 2000°C. Takas
TeMIlepaTypa XOTs U JEHCTBYET KPAaTKOBPEMEHHO, MOKET MPHUBECTH K HCHApEHUIO
KOMITIOHEHTOB, KHUIIAIIMX Mpu Oojiee HU3KOM TeMmIeparype, 4eM OCHOBa CIUIaBa,
BCJIEJICTBHE YETO CBAPOYHAs BaHHA MOXET OOCHIHATHCA JIETUPYIOUIUMU 3JIEMEHTAMH.
B cTransx TakuMu KOMIOHEHTaMU SIBJISIFOTCSL MApraHell, XpOM U B HEKOTOPOM CTETIEHU
— KPEMHH.

[Tormomenne raza mMarepuajgoM IIBa TAKXE HMMEET CYLIECTBEHHOE 3HAYEHUE
IpU CBapKe IUIaBJIEHHMEM. B 1IOB momamaroT INIaBHBIM 00pa3oM KHUCIOPOJ, a30T U
Bozopoa. Hannuue kucnopoaa B Merauie B BUAE TBEPJIOTO pacTBOpa WU



MEXaHUYECKUX BKJIIOUEHUW, a TakKe€ B BHJIE€ XHMHUYECKUX COCIUHEHUI pe3KO
CHUXKAET MEXaHUYECKHUE CBOWCTBA IIBA — MPOYHOCTh, MJIACTUYHOCTh U YAAPHYIO
BSI3KOCTb.

C yBenM4YeHUEM COJEpKaHUS a30Ta B CTAIM €€ MPOYHOCTh U TBEPHAOCTh
BO3paCTalOT, a ITUIACTUYECKHE CBOMCTBA (YyUIMHEHHE, yJapHas BSI3KOCTh), HAOOOPOT,
CHUKAIOTCHI.

Huddysus Bogopoaa co3gaeT HAMPSIKEHHOE COCTOSHHE METalla U BbI3bIBAET
MOSIBJICHHE B HEM MUKPOCKOMUYECKUX TPEILIHH.

HcToyHMKOM Ta30B MpHU CBapKe MOTYT CIYyXHUTb aTtMocdepa, OKpyKaromas
CBApOYHYI0 BaHHY, a TaKXXe pa3JIMYHbIE XUMHYECKUE DPEAKIMH, KOTOPhIE HMEIOT
MECTO IPH CBapKe.

CtpykTypa MeTaula IBa TNPU  CBapKe  HUBKOYTJEPOAMUCTBIX U
HU3KOJIETUPOBAHHBIX CTajiel MOXKET COCTOSTh M3 (eppuTa, MepiuTa, MapTCHCHUTA,
OceiiHMTa M OCTaTOYHOrOo aycreHuTa. [locimenoBaTenbHOCTh CTPYKTYp ISl CTajleH,
copepxkamux 0,35% yriuepoga, MOXKHO MPEACTaBUTh KaK IOCJIEI0BATENbHOCTh
clenyromux y4acTkoB (pucyHok 3.13): nuroro (pacrjiaBIeHHOTO) MeTallia,
omasnenus (1), meperpesa (2), Hopmanu3aiuu (3), HemoaHOU (a3oBoi
nepekpuctainzanuu (4), pekpuctauzanuu (5) U CHHEIIOMKOCTH (6).

VY4acTok pacmiaBieHHOTO MeTalllla UMEET XapaKTepHOE JIEHIPUTHOE CTPOEHUE,
IIPUYEM B BEPXHEW CPENHEM 4YacTM CBApOYHOM BAHHBI €r0 CTPYKTypa 3aMETHO
OKpYTJISIeTCSl BCJIEACTBUE TNieperpeBa. MexaHWYecKue CBOWMCTBA JIMTOTO MeTasuia
HU3KH U3-3a T'PyOO3EpHUCTOM CTPYKTypbl. Hanuue Tra3oBbIX MOpP U IIJIAKOBBIX
BKJIFOUEHUM (BCJICICTBUE HAPYIICHUN pPEXHMa CBAapKH) JIOMOJHUTEIBLHO CHHUXKAET
MEXaHUYECKME CBOWCTBA 1IBA.

Ha yuacTke pacruiaBjieHHs MPOUCXOAUT YaCTUYHOE paCIIaBJICHHE MeTalljia
neranu. MexaHndeckue CBOMCTBA 3TOM 30HBI HU3KHE, NIl HEEe XapaKTepHbI HAJTU4YUE
BHYTPEHHHX HAIPSKEHUU. DTO y4aCTOK MEPEXOAHBIN OT pACIUIABIEHHOTO MeTajuia K
OCHOBHOMY. Ha 3TOM yd4acTke MpoHCXOAUT OOpa3oBaHWE COCAMHEHUS U MPOXOIUT
rpaHulla CIJIABJIEHUS, OH MPENCTaBIsAeT co00l o4YeHb y3Kkyto obmnacth (0,1—0,4 mm)
OCHOBHOTO MeETajla, HarpeToro J0 YaCTUYHOTO pACIUIABIEHUS 3€peH. 3/1eCh
HaOII01aeTCsl 3HAYUTEIBHBIA pPOCT 3€pEH, CKOIUIEHHE IPUMECEHl, MO3TOMY 3TOT
y4acTOK OOBIYHO SIBIIAECTCA Hambosee ciadblIM MECTOM CBapHOTO COCIUHEHHS C
MOHMKEHHOW MPOYHOCThI0 M IUIACTUYHOCTHIO. Temiieparypa yyacTKa COCTaBIISIET
1530— 1470°C.
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Pucynox 1. TepMquCKm"l HUKJI CBapHOIO COCAMHEHMUS
HHU3KOYIJICEPOAMCTOM CTAJU NPU OJHONPOXOAHON CBapKe

VY4acTok neperpeBa 0XBaTbIBa€eT MOJIOCY METala ¢ TEPMUYECKUM BIUSHUEM OT
temneparypsl miasieHus qo remnepatypsl 1000—1100°C. IIpu 3Tux Temmneparypax
MPOUCXOJUT WHTCHCHBHAs COOMpAaTenbHas pEKpUCTAUIM3aAIUs ayCTEHUTAa, YTO
MPUBOJNT K BO3HUKHOBEHHIO TPYOO3EpHHUCTON (hEPPUTHO-TIEPIUTHONH CTPYKTYPHI.
MexaHudecKre CBOMCTBAa JTOM 30HBI TAKXKE HEIOCTATOYHO BBICOKH, OCOOEHHO
BSI3KOCTHBIE XapPaKTEPUCTUKU. YHYaCTOK HOPMAJIM3alUU B HATPETOM COCTOSTHUM MUMEET
ayCTEHUTHYIO CTPYKTypy. [Ipu OXJIaXJIeHMM OH CTaHOBUTCS MEJIKOW (QeppUTHO-
IIEPJIUTHON cMeChbl0. Takas CTpyKTypa, XapakTepHas Uil HOPMaJIW30BaHHOW CTajM,
MMEET XOPOIINE MEXaHUYECKUE CBOMCTBA.

VYyacTok HenoysHOM (a3oBol MEPEeKPUCTALIU3ALMKA JIEKUT B HHTEpBale
(beppuTHO-ayCTEeHUTHOTO TipeBpaiienus. [lpu 3Tux Temmeparypax ayCTEeHHUTHOE
IpeBpallleHUe YCIEeBAeT MPOUTH HE BeCh (DEPPUT, a JUIIb HEKOTOPYIO €ro 4acTh (TeM
MEHbIIIasi, YeM HIXKe TeMriepatypa). [lepaut ske mepexoAauT B ayCTEHUT IMOJHOCTHIO
yKe Tmpu Temneparype Hrke rpanuibl uHTepBana (727°C). Ilocne oxmaxaeHus
CTPYKTypa CTajld UMEET PE3KYK HEOJHOPOJHOCTh IO pasMepam 3epeH. B To Bpems
KaK OOpaTHBIN pacraj] ayCTEHUTa JAeT MEJIKO3EPHUCTYIO CTPYKTYpY, 3epHa (eppura,
HE IOJBEPraBIINECs NPEBPALICHUIO B XOJI€ HArpeBa, BBIPACTAIOT 34 CYET



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

Y4acTok peKpUCTaNIN3alUd OXBATHIBAET TEMIIEPATYPHBINM UHTEpBal OT 450—
500 mo 727°C. B 3TOM cilydyae IpOUCXOAUT CHU)KEHUE MPOUYHOCTHBIX U IMOBBIIICHUE
BSI3KOCTHO-IUIACTUYECKUX XAPAKTEPUCTUK METAIIIA.

IIpy MexXaHMYECKMX MCHBITAHUAX CBAPHBIX COCIMHEHUM  pa3pylIcHUE
0e31eeKTHOr0 CBAapHOIO IIBa MPOUCXOJUT, KaK MPaBWIIO, MO YYacTKy HEMOJIHOU
MIEPEKPUCTALIN3ALNN, TOCKOJIbKY ITOHWKEHHE MEXaHMYECKUX CBOMCTB JIUTOM
CTPYKTYpPBI KOMIICHCUPYETCSI €€ YCHUJIMEM 3a CUET BajlMKa HAIUIABJICHHOI'O MeETajlia.
[Ipy Hanuuuu nePeKTOB MIBa pa3pylIeHHE MPOUCXOIUT JUOO MO YYacTKy
pacIuIaBiIeHUs, TMOO MO Ta30BbIM U HUTAKOBBIM BKIIFOUECHUSM.

Hedbopmanust getany MpU CBapKe MPOUCXOAUT BCIEACTBUE OOpa3oBaHUs
BHYTPEHHUX HamNpsDKEHUM. lIpuunHamMy HanpsOKEHUN SIBISIIOTCS MECTHBIM HAarpeB
netanu, (a3oBble MPEBpAIllCHUs, MPOUCXOMAAIIME B MeETajule MpPU HarpeBaHUU, U
ycaJika HaIUIaBJIEHHOr0 MeTajuia. B pe3ynbraTre HarpeBa MpOUCXOAUT 3HAUYUTEIBLHOE
MECTHOE pacIIMpEeHHUE METajlla, B TO BpeMs Kak 00beM XOJOIHOM JIeTadl OCTaeTCs
HEU3MEHHBIM. DTO MPUBOIAUT K OOpa30BaHUIO BHYTPEHHUX HampspkeHuil. dazoBbie
IIPEBPALLEHHUs], ITIPOUCXOIAIINAE B CBAPHOM IIIBE BCJIEACTBUE BBICOKOW TEMIIEPATypBHI,
TaK)K€ MOTYT COIIPOBOXK/IAThCS N3MEHEHHEM 00beMa MeTaia. Tak, B CTalsAX Mepexo
a-pacTBOpa B Y-pPacTBOp BBI3bIBA€T YBEIWYEHHE o0O0bema mnpumMepHo Ha 1%.
[TockonbKy 3TO U3MEHEHHE MPOUCXOAUT Ha HEOOJBUIOM YYacTKE JETalld, OHO TaKke
BEJET K OOpa3oBaHUIO BHYTPEHHUX HAINpsDKEHW. Ycaaka MeTamia MPOUCXOIUT
BCJEACTBUE YMEHBIUEHUS O0BbEMA IKUAKOrO MPUCATOYHOIO MeTalia IpHU
3aTBEpACBaHUM. Tak Kak CBapKa CONPOBOXKIAETCS IUIABIECHUEM KPOMOK OCHOBHOTO
METajljja, TO IPU €ro 3aTBEPACBAHMM NPOUCXOAUT yCaJKa, TaKXKe CllyXKanas
IIPUYUHON BHYTPEHHUX HAIIPSIKECHUN.

Jliss 60ppOBI C OTPULIATENLHBIMU SBJICHHUSMU IPU CBapKe, B YACTHOCTH IS
3aI0ATBI  OT BPEIHOIO BIWAHMUSA KHUCIOPOJA, Aa30Ta M BOJAOPOJA, NPUMEHSIOT
CTEMATbHBIE TIOKPBITUS 3JEKTPOIOB, (PIIFOCHI, TOPOIIKOBbIE MPOBOJIOKH, 3aLTUTHBIC
ra3sl. OHH CO31AaI0T UIAKOBYIO U Fa30BYIO0 3aIIMTY CBAPOYHOMN BaHHBI.

Jlns ymeHblneHus nedopManuy aeTaieil Mpu CBapKe U HAIUIaBKE MPUMEHSIOT
TaK Ha3bIBAEMOE ypaBHOBEIIMBaHUE 00pa3yroIIUXcs HanpsbkeHuid. lns aToro mecra
COEJIMHEHHUS 3JIEMEHTOB JIeTalu pa30MBaIOT Ha y4aCTKH, CBapKa KOTOPBIX BEJETCS B
MOCJIEIOBATENbHOCTH, OOecrneunBaronieil o0pa3oBaHUE HAIpPSKEHUM, PABHBIX I10
3HAYEHUIO M MPOTUBOIOJIOKHBIX IO HAMPABICHUIO, TaK HA3bIBAEMbIM CIIOCOOOM
oOpaTHocTyrneH4yaToil cBapku. KopoOiienne u3zienus B JJaHHOM Ciy4yae MOoJydaeTcs
3HAYUTEIBHO MEHBIIE, TaK Kak Jae@opMalid KOPOTKUX IIBOB HE B COCTOSIHUH
BBI3bIBATh 3HAUUTENBHYIO Je(OPMAIIIO BCErO U3/

[Ipu 3TOM cnoco0e Bech CBAPOYHBIM IIOB JENSAT HA PAaBHBIE YAaCTHU, KOTOPHIE
CBAPHBAIOT B MOCJIEIOBATEIBHOCTH, 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 HAMJIABOYHBIX BAJIUKOB IPU BOCCTAHOBJIEHUH BaJjia
PYYHOM
HAIUTaBKOU

Ilocne HammaBKkM TIEpBOro BallMKa JeTajdb IoBopauuBaroT Ha 180° wm
HaIUIaBJISIIOT BTOPOM BajuK W T.X., IPU 3TOM BaJl AePOPMHUPYETCS CHAyYajga B OJHY
CTOpPOHY, 3aT€M B OOPAaTHYIO U, TAKUM 00pa3oM, OCTaeTcs NPAMOIMHEHHBIM. CHIDKAET
nedopMalvio TpelIBapUTEIbHbBI HAarpeB AeTalld Mepel CBapKOW M HarIaBKOW [0
temrepaTypbl 150—750°C, Goiiee BBICOKUI HArpeB aeT 00abmnil 3P HeKT.

CHsTHE CBAapOYHBIX HANPSIKEHUNA MOXKET OBITh TOCTUTHYTO IMPOKOBKOM IIBa U
OKOJIOIIIOBHOM 30HBI B IIpoliecce OcThIBaHuUs Ipu Temneparypax 450°C u Bblle wiu
150°C u Hmxe. B unteppane temneparyp 200—400°C MeTamn uMeeT NOHUKEHHYIO
IUIACTUYHOCTD, ITO3TOMY IIPH IIPOKOBKE B 3TOM TEMIIEPATYpHOM Auana3oHe



BO3MOXKHO 0Opa3zoBaHue TpemuH. [IpOKOBKY MOKHO OCYIIECTBISTh BPYYHYIO
MOJIOTKOM C 3aKpyrJeHHbIM OOWKOM WM, TPUMEHSE HEOOJbIINe YCHIIHS,
MMHEBMATUYECKUM  MOJOTOM. IIpoKOBKa CBAapHOrO COEIMHEHHUS  MOBBIIIACT
BBIHOCJIMBOCTh KOHCTPYKIIUU.

[TomHOE CHATHME CBAapOYHBIX HANPSKEHUM OCYIIECTBISAECTCA TEPMUUYECKOU
00pabOTKOW — BBICOKUM OTITYCKOM B pEeKHUME 2—3 MHH Ha | MM TOJIIMHBI MeTaJIa
npu Temreparype 630—650°C u MeJIeHHBIM OXJIaXICHUU.

CBapounble MaTepuayibl U 3JekTponbl. s obOecriedeHuss BBICOKUX
TEXHUYECKUX TpeOOBaHUM, CHUXXEHUSI BPEAHOTO BO3JACHCTBUS OTPHUIIATEIIBHBIX
SBJICHUN TpPU CBapKe M HAIUIABKE WX BBIMOJHSIIOT CHEIUATBHBIMU TMOKPHITHIMU
ANIEKTPOJAAMHU, MPEICTABISIOMMUMHU COOOH METaUTMYECKUM CTEP)KEHb ¢ HAHECEHHBIM
Ha Hero cioeM o0ma3ku (MOKPBITUS) WM  MOPOUIKOBOM  MPOBOJIOKOM,
MPEACTABIAIONIEH c000M 000JIOUKY W3 TOHKOW CTajJbHOW JICHTHI, 3aIllOJTHEHHOMN
NOPOLIKOM U3 CMECH Pa3IMYHbIX MAaTEpPUAJIOB.

VYcnoBHOe 0603HaUEHHE MAPKHU TIPOBOJIOKH JJII U3TOTOBJICHUS METAINIMYECKOTO
CTepKHA BKIoYaeT B cebs: CB — cBapo4Has W CJCAYIOIMHUE 3a HUM HHQPHI,
MOKAa3bIBAIOIINE COJACPKAHUE YIJIEpOJa B COTHIX JOJSAX TMPOIIEHTA; OYKBEHHOE
o003HaueHUe JIETUPYIOMKX A1eMeHTOB. [Ipu comepkannn nocinennux mexHee 1 % —
urdpy, yKa3plBalollyl0 Ha HAIMYKUE PJIEMEHTA B IENbIX eAuHUIax npoieHTa. [{udpa
nepeq CB o0o3HayaeT JAuaMeTp MPOBOJIOKM, OykBa A B KOHIE MapKu
HU3KOYTJIEPOAUCTHIX U JIETUPOBAHHBIX IMIPOBOJIOK YKa3blBAET Ha MOBBIIICHHYIO
YUCTOTY MeTajla Mo cojepxkanHuto cepbl U ¢ocdopa. Tak, 2,5CBOSX3[2CMODA
pacuu@poBHIBAIOT CIEAYIOMIUM O0pa3oM: JUaMETp MPOBOJOKU 2,5 MM, CBapoOyHas
nipoBoJioka coaepxkut 0,08% yrnepona, 3% xpoma, 2% mapranua, 1% kpemuusd, 1%
MonubaeHa, 1% BaHaus, MOBBIIIIEHHO YUCTAs MO COJICPKaHUIO cephl U Pocdopa.



IIpakTHyeckoe 3anaTHE Ne6

Tema: «cBapka B cpejie YIJIEKHCJI0T0 ra3ay

[lenb: NpUBUTHE MPAKTUUYECKHX HABBIKOB MPHUMEHEHHUS CBapKd B Cpele
YIJIEKUCIIOTO Ta3a, BHIOOpa 000py1I0BaHMS 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 NpoBeIEHUE MOHTaKa U PEMOHTA ITPOMBIIIICHHOTO
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 Meroasl mpo(pHIIaKTUKA U PEMOHTa MPOMBIIIEHHOTO 000PYI0BAHUS: :
y4eOHUK IS CTY[. yupexaeHuit cpen. npod. O6pazoanus/[FO.H. Boponkun, H.B.
[To3nHskoB.- 4-e u3x., crep.- M.: U3narensckuil neHTp «Axagemus», 2010-240c.

3 [Topsiiok BBITOJIHEHHS paOOThI

2.1 DBbINONMHUTE ONMCAHWE BOCCTAHOBJICHUS JI€Tald CBapKoul B Cpele
YIJIEKUCIIOTO rasa.

2.2 BBINOJTHUTH CXEMY BOCCTAHOBJICHHMS JIE€TaIM CBAPKOU B CpeJie YIIIEKUCIOTO
rasa.

2.3 BeiOpath 000py10BaHUE U OCHACTKY JJISl CBAPKH B CPEJIe YIJICKUCIIOTO rasa.

Cgapka B cpee YyIJIeKHCJIOTO ra3a

Capka B yrnekuciiom raze (capka B C0:) sBisieTcss oJHUM M3 HaumbOojee
pacnpocTpaHeHHBIX cIToco00B cBapku. OHA SKOHOMUYHA, 00ECIEYNBAET JOCTATOYHO
BBICOKOE€ KayeCTBO IIIBOB, OCOOCHHO MpHU CBApKe HU3KOYTJIEPOAUCTBIX CTajeH,
TpeOyer Oosiee HHM3KOW KBadu(UKAIMK CBapUIMKa, 4YeM pydHas, IO3BOJSET
BBIIIOJIHATh BBl B Pa3IMYHBIX MPOCTPAHCTBEHHBIX IOJIOKEHUSAX. B KaudecTse
00Opy/IOBaHUSI MCIONB3YIOTCSI OOBIYHO MOJyaBTOMAaThl, HO CBapKa MOXET ObITh U
aBTOMATHUYECKON. B MexmyHapomHON MpaKTUKE CIMOCOO0 COKpAIIEHHO Ha3bIBACTCS
MAG (Metal Active Gas).



Cxema mpouecca npuBeneHa Ha puc. 3.30. 3amuTHbIA ra3 /, BBIXOAS U3
coruia 4, BBITECHSIET BO3YyX U3 30HBI ropeHus. CBapouHasi MPOBOJIOKA 2 MOJAETCS
BHU3 POJIMKAMU 3, KOTOPbIE BPAILIAIOTCS JIBUTA

Pucynox 1. Cxema mpoliecca CBapkd B 3alllUTHBIX Ta3ax IUIABSIIUMCS
AIIEKTPOIIOM

Ly |

) b, = y
<A ?-
I -.
TEJIOM MOJAaIIero mexanusma. I[logBon cBapOYHOrO TOKa K IMPOBOJIOKE
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:
2C04— 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 B3aUMOAECHCTBYIOIIHUE C
kuciopogoM. OOBIYHO 3TO MapraHel U KpeMHHil. PackuciuTenu BBIBOAST B ILIAK
M30BITOK KHCIIOPOJA U HAa YYacTKax CBAPOYHOM BaHHbBI, UMEIOIIMX MOHUKEHHYIO




TEMIICpaTypy, BOCCTAaHABJIMBAIOT JKEJIC30 u3

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

| Si + 0, = Si0,.
OKCHIOB:

BBenenue packucnurteneid B CBApOUHYIO BAaHHY OOBIUHO OCYIIECTBISIETCS Yepe3
npoBoJoKky. Iloatomy mpu cBapke B C0O2 ucnosb3yercs CBapoudHas IPOBOJIOKA,
JIETUPOBaHHasl MapraHueM u KpeMHueM. lIpu cBapke HU3KOYTJIEPOAUCTBIX CTAJNEH 3ro
00b1yHO TpoBojioka Mapku CBO8I2C, comepskamas 0,08 % C, 2 % Mo u 1 % 81
(I'OCT 2246-70), nnu npoosioku C38I1, 04811, cocraB kotopsix npuBeneH B 180
14341-2010.

Opnako, HeECMOTps Ha  BBEJACHUE  PACKUCIUTENEH, XapaKTEePUCTHUKU
IUTACTUYHOCTH 1BA MOJIYYAIOTCS HMXKE, YEM MpPHU CBapKe Moj (IrocoM WIH Py4YHOM
CBapKe OJJIEKTPOJlaMU C OCHOBHbIM TOKpbiTHUEeM. [losTomy cBapky B CO02 He
PEKOMEHYIOT HCIONb30BaTh Il OTBETCTBEHHBIX KOHCTPYKIIHMM, paboTaromux mnpu
HU3KUX TEMIEepaTypax B yCIOBUSIX MEPEMEHHBIX U yJIapHBIX HATPY30K.

HmeeT cBOM OCOOCHHOCTH M MEPEHOC 3JIEKTPOJHOTO MeTajla MpU CBAapKE B
C02, yTO CBsSI3aHO CO creUU(PUUYECKUMU CBOMCTBAMHU YTJEKUCIOrO ra3a - BBICOKOM
TEIUIONPOBOAHOCTRIO B 00JIACTH TEMIlEpaTyp CBapOYHOM MAyrd U OOJNBIIUMHU
3aTpaTaMu TEIUIOTHl Ha JAUCCOLMALIMI0 MHOroaromMHoro rasa C0z. OTo mpHBOIUT K
WHTEHCUBHOMY OTOOpY TEIUIa C MOBEPXHOCTU AYTU U €€ CKaTHio. BeneacTBue cxxaTus
paBHOJACHUCTBYIOIIAs CHJIA, NPWIOKEHHas K Kamlie »3JIEKTPOJHOTO MeTala,
HalpaBJieHa BBEpX M MPENSATCTBYET €€ MEPEHOCY B CBApOuYHYyIO0 BaHHy. Ilpu sTom
CO3JAIOTCS YCJIOBHS JUIsl POCTa Kaluli M €€ aCUMMETPUYHOTO PAaCHOJIOKEHHS IO
OTHOLIEHUIO K OCH 3JIEKTPOJA, YTO YACTO MPUBOJUT K BEIHOCY KaIlJIM U3 30HbI TyTH.

[lepeHOC BJEKTPONHOrO MeETaula MOXET OCYUIECTBISATBCA KOPOTKUMU
3aMblKaHUsIMU. [Ipy yBeTMYEHHM CUJIBI TOKAa OH IMEPEXOJUT B KPYMHOKAINEIbHbIN.
Paccmotpum mpouiece noapoOHee. [lepeHoc oHOM KaIiu paciiiaBI€eHHOTO0 MeTallia
MOXKHO pa3/IeJINTh Ha IMIEeCTh cTaaui (pucyHok 3.31).

[lepBast ctagusi — Hayayo IJIaBJICHUS MPOBOJIOKKM M oOpa3oBaHue Kard. Ilo
Mepe pocTa Kaluld Mepejada Teruia OT Ayrd K IpoBOJoke yxyAamaercs. CKopocTb
IUTABJIEHUS] TPOBOJOKH (Lnx) MOpU 3TOM yMeHblaercsa. CKOpOCTh K€ IOoJauu
IPOBOJOKK (Imm) oOcTaercss mnpexHed. Ha KOpOTKMII NpOMEXYTOK BpEMEHH
On_n CTAHOBUTCS OOJIbLIE I U Karuisg npuOnrkaercd K uzfaenuto. Cuna Toka mpu
ATOM JI0CTaTOYHO cTabuibHa (pucyHok 3.31, a).

Bropas craguss — kacaHue Karuid CBapoO4YHOW BaHHBL. HaumHaercs pexum
KOPOTKOT0 3aMbIKaHus, TOK pacteT. Karis B Mecte ee kacaHus



Pucynok 2. Cranguu mepeHoca OJHOW KaIllM AJIEKTPOJHOTO MeTauia (8) u
U3MEHEHHE CUJIbl TOKa MPU HEYNpaBIIIEeMOM MEpPeHOce (a) W TpHU YIpaBIsieMOM
nepenoce no cucreme STT (6)

CBApOYHOI BaHHBI BCIICJCTBHE OOJBINON IJIOTHOCTH TOKa TEperpeBacTcs, B
pe3yJIbTaTe Yero MporuCXOoaUT BEIOPOC OPBI3T.

Tpetbst cTaamst — peKUM KOPOTKOTO 3aMbIKaHUS, AyTa TaCHET, CBAPOUYHBIN TOK
MaKCHMaJIbHBIN, KaIuisi MAKCHMaJIBHO HarpeTa, YMEHBIIIAFOTCS CHITBI TTIOBEPXHOCTHOTO
HATSDKCHUS,  YACP)KMBAIOIIME €€  Ha  KOHIIE  TPOBOJOKH,  BO3PACTaroT
AIEKTPOIUHAMUYECKHUE CHJIBI.

BcenenctBue 3Toro mporecca Ha 4E€TBEPTOW CTAAUM MEXIY IIPOBOJIOKOU U
Karie oOpa3yeTcsl mepeMbIuka, MIIOTHOCTh TOKa B KOTOPOM BO3pAcTaeT U KOTOpas
paspbIBaeTcsi ¢ BRIOpOCcOM OpbI3r (msiTas craaus). JJiMHa Ayrd BOCCTaHABIMBAETCH,
BOCCTAaHABJIMBAETCA CHUJIa TOKA, KaIljisi MEPEeXOAUT B CBApPOUYHYIO BaHHY (IIecrtas
cTaausl). 3aTeM IUKII IEPEHOCa KAl OBTOPSIETCS.

Bpems mnepenoca onanoi kamiau coctaBiser 0,01...0,002 ¢, Te. 3a 1 ¢
nepeHocutca 100...500 kamens (B 3aBUCUMOCTH OT pexkuma cBapku). [losromy
CBapIIMK HE 3aMeYacT MOMEHTOB KOPOTKOTO 3aMBbIKaHUS M BOCIPHHHMACT AYTY Kak
TOPSIITYIO TIOCTOSTHHO.



Pucynok 3. Ilpouecc 3a’kMraHusi Iyru M NepeHoca KAy 3JeKTPOAHOI 0

MeTala

[Ipy yBenM4eHUU CUJIbI CBAPOYHOTO TOKA KaIlsi MOXKET OTPBHIBATHCS PaHBbIIIE,
4YeM KOCHETCsI BaHHBI. B 3TOM cilyuyae nepeHoc KOPOTKMMU 3aMbIKaHUSAMU NIEPEXOIUT
B KpPYHHOKAINEJIbHBIM, MPH KOTOPOM OpBI3TU JOMOJHUTEIBHO 00pa3yloTcss MpH
NaJICHUU KaIlulid B CBApOYHYIO BaHHY, a TAKXeE MPU BO3MOKHOM BBIIyBaHUU KaIlIU U3
30HBI CBapKH.

Paznuunbie craauu mpoliecca mepeHoca Karjyd MPUBEICHbl Ha pUCyHKe 3.32.
BHu3y nokaszaHa ocuwiorpaMMma M3MEHEHUsl CHJIbI TOKa 3a BpeMs MepeHoca OJIHON
Karii. [Tuku Toka COOTBETCTBYIOT KOPOTKHM 3aMbIKAHUSM.

OnucaHHbIl mpoHecc MO3BOJISIET IMOHATh MEXaHU3M  pa30pbI3TUBaHUs
AIEKTPOJHOTO METAIIA.

OCHOBHBIMH MPUYMHAMHU OPBI3T SBIISIIOTCS: MEPErPEeB HIKHEW YacTu Karuid pu
€€ KaCaHWM CBAPOYHOM BAaHHBI; pa3pbIB MEPEMBIYKU MEXKIY KaIlJled U IMPOBOJIOKOM,
BBIJlyBaHHE KaIlIM U3 30HbI CBAPKH; PACILUIECKUBAHUE CBAPOYHOW BaHHBI. HekoTopbie
W3 ONMCAHHBIX SBJICHUN ITPEAICTABIICHBI HA pUCYHKE 3.33.

Bo3moxxHO o00pazoBaHue OpbI3r U OpU HAPYLIEHUSX TEXHOJIOTUYECKOTO
npoiiecca cBapku. Hanpumep, mpy HadIM4MU Ha MPOBOJIOKE PKABUUHBI, YTO TPUBOJIUT
K YacTbIM B3pbIBAM KPYMHBIX Kalellb; MPHU HEMNPAaBHJIBHOM COOTHOLUIEHUU MEXKIY
napaMeTpamMH pexuMa CBapKH, KOTJa MPOBOJIOKA BHIOPACHIBAETCS U3 30HBI CBapKH
HEPACIUIaBUBLIIMMUCS 4YacTAMU. AHAJIOTMYHBIE BBIOPOCHI BO3MOXHBI M BHayaie
CBapKU MPH IUIOXUX JUHAMUYECKUX XapaKTEPUCTUKAX UCTOYHUKA MUTAHUS TyTH.

Ha puc. 3.34 npuBeneHa 3aBUCMMOCTh NMOTEPb HA pa3OpBI3TUBAHUE OT CHJIBI
CBAapPOYHOT'0O TOKA JJIsl Pa3IMYHbBIX JTUAMETPOB CBAPOYHOM Mpo-



i

Pucynoxk 4. IlocienoBaTenbHOCTh  MEPEHOCA  KAUIM  3JIEKTPOJHOTO
MeTalljla: @ — C PacIUIECKUBAaHUEM CBapOYHON BaHHBI; 6 — C BbIAYBaHUEM Kalulu U3
30HBI

CBapKu
BOJIOKH. J[7I1 KaK0TO AMaMeTpa MPOBOJIOKH CYIIECTBYET 00JacTh TOKOB, MPHU
KOTOPBIX  pPa3OpbI3TMBAHME MAaKCUMaJIbHO — 3Ta 00JacTh COOTBETCTBYET

KPYTHOKAIIEIbHOMY TEPEHOCY. YBEINYNBACTCS pa3OphI3TUBAHNE U MPU yBEIUYCHUH
JaMeTpa IPOBOJIOKH.

[loBblIeHHOE pa3OpbruBanue, kotopoe nocturaer 10..15 % ot maccel
MIPOBOJIOKH, SIBJISIETCSI CYIIECTBEHHBIM HEJJOCTATKOM CBapKH



[Ipaktrueckoe 3ansarue Ne7/

Tema: « AproHHoO-IyroBasi CBapKa 1 HaIlJIaBKa

Ilenb: nOpUBUTHE TMPAKTUYECKUX HABBIKOB MPHUMEHEHHS aproHHO-AYTrOBOM
CBapK{ M HAIUIaBKH, BHIOOP 00OPYIOBaHUS U MapaMeTpa pexuMa aproHHO-TYTOBOU
CBapKH M HaIIaBKH.

1 MarepuanpHOe oOecrieueHne

3.1 MHcTpyKuMs K NPAKTUYECKOMY 3aHSITHIO.

3.2 Ueprexu neranei.

3.3  CmpaBouHasi U TEXHHUYECKAs JTUTEpaTypa.

1.3.1 Opranuzanus ¥ NpoBEAECHUE MOHTaXKa U PEMOHTA MPOMBIIIJIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK AJis1 CTY. yupexaeHuil cpea. npod. odpa3zoBaHus
/[A.T". Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzz., crep.-M.:
N3narenbckuil eHTp «Akanemus», 2017-272c.

1.3.2 Meroapl po(pUIaKTHKA U PEMOHTA MPOMBIIIIEHHOTO 000pYIOBaHUS: :
y4eOHUK I CTyH. yupexaenuit cpen. mpod. Obpazosanus/[FO.H. Boponkun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: M3narensckuii ueHTp «Axkagemusi», 2010-240c.

4 [Topsanox BeIMONHEHUS PAOOTHI

2.1 DBbINOJHUTE ONUCAaHUE BOCCTAHOBJICHUS JI€TaIM APTOHHO-IYTOBOU
CBAPKOM W HAIUIaBKOM.

2.2 BeiOpath 000py0BaHUE ISl aprOHHO-AYTOBOM CBApKHU M HAIUIaBKH.

2.3 BeiOpath mapamMeTpsl pekrMa aproHHO-yTOBOM CBapKH U HAIJIaBKH.

AproHHo-ayroBsasi CBapKa u HanJiaBka

Mpn aproHHO-AyroBON CBapKe W HamniaBKe B Ka4yeCTBE 3alUMTHOro rasa
UCNONb3YETCS aproH - WUHEPTHbIM a3, HAIEXHO 3aLUULLAIOLLMIN 30HY CBapKu
OT Kucnopoaa n a3oTa Bo3ayxa. B psae cnyyaeB anst yCTOMYMBOCTU FOPEHUS
OYrM K aproHy pfnobaBnsioT pasfivyHble akTuBHble rasbl. OaHako Aang
BOCCTaHOBJ/IEHUSI aBTOMOOWIbHbLIX [AEeTaneld cBapka B CMECU WHEPTHbIX W
aKTMBHbIX rA30B MPAKTUYECKM MpUMEHsieTcs. Bnarogapss o4veHb HaaeXKHOM
3aluMTe pacrniaBfNeHHOro MeTanfia OT BPEAHOro BO3JENCTBMA BO3ayxa Npw
aproHHO-AyroBoW cBapke NOSIBNAOTCS LLIMPOKME BO3MOXHOCTW
BOCCTAaHOB/IEHUSI AeTanel W3 TPyAHOCBApMBAEMbIX METa//IOB U CM/aBOB
(antoMUHUS 1 €ro CrniaBoB - BPOH3bI, NTAaTYHU, HEPXKABEKLUMX CTaNlen- TUTaHa
W Op.). B aBTOPEMOHTHOM NPOM3BOACTBE aproHHO-AYroBasi CBapka M
HanaBka NpUMEHSIETCS Hanbornee LWMPOKO AN BOCCTAHOBNEHUSA AEeTanen us



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

AproHHo-AyroBass CBapkKa OCYLLECTBNSETCH  HennaBAWMMCS  Uan
NNaBsWMMCS 3neKTpoaaMn. HennaBsawMMCs 31eKTpoAOM O6bIYHO SIBMSIeTCS
npyTok avametpoMm 1...5 MM u3 Bonbgpama, KOTOpbIM 06MadaeT BbICOKOM
MEXaHMYECKON MPOYHOCTbIO, HEO6XOANMOM SN1EKTPONPOBOAHOCTBLIO N BbICOKOM
TeMnepaTypoun nnaeneHusi, paBHon 3377°C. dnekTpoabl N3roTaB/IMBaOTCS U3
Mopolika BoNbdpaMa MpeccoBaHMEM, CMEKaHMEM U MocneayoLwen
NPOKOBKOW. N5t obneryeHust Bo36yXAeHUSI Ayrn HEMMaBNSOWNACA SNEKTPOA,
AO/KEH CoAEepXKaTb BeLECTBa C Manon paboTon BbIXOAa 3/EKTPOHOB. Takum
BELLEeCTBOM O6bIYHO CNy>XUT ABYOKUCb Topus ThO,, KoTopas aobasnsercs B
MNOpPOWOK BoNbgdpamMa nepea npeccoBaHnem B konundectee 1,5...2%.
TopupoBaHHble .3NeKTpoabl Mapku BT-15 kpome Toro 6onee cToMkue NpoTuB
onnasfieHns Topua.

MNpy 3aXuraHnm Jyrn CTPeMSATCS WUCKIOUUTL KOHTAKT 3nekTpoda C
n3genneMm nimbo 3a CYET 3aXKMUraHus Ayrvm Ha AOMONHUTENbHOW rpacUTOBOM
MNIacTUHE, NMB0 HaNOXEHMEM B MOMEHT 3aXWraHusi AyrM Ha [OyroBou
MPOMEXYTOK BbICOKOIO HAMpsXeHUs1 OONbLIOM 4acToTbl, BbI3bIBAKOLLEr0
Npo60oi MeX3NeKTPOAHOro NPoMeXyTKka 6e3 KOHTaKTa.

B kayecTBe npucagoyHOro Matepuasna NPUMEHSIOT MPOBOJIOKY, MPYTKM
WM MOMOCbI U3 TOrO XXE MaTepvana, 4YTo M MaTepuan CBapuvBaEMOW WM
HannaBNSeMon AeTanu.

AproHHO-AlyroBasi CBapka MpPUMEHSITCS NPU PEMOHTE aBTOMObunen ans
BOCCTaHOBNEHUS 6510KOB UMAMHAPOB W3 anlOMWHWMEBLIX CrjlaBOB, KapTepa
CLIENNIEHUS TONTIOBOK 6/10KOB, MOPLUHEN, KPbILLEK U ApYrnx aAeTtanen. MNpu 3ToMm
MOryT YCTPaHATbCS Kak MNPob6OuHbl, TpewmHbl 1 0610Mbl, TaK U U3HOCHI C
nocneaytouien 06paboTkon Noj HOMUHasbHbIE pa3Mepbl.

docTonHcTBa cnocoba:

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

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

- BO3MOXHOCTb CBapku TOHKOCTEHHbIX AE€Tanen v AeTanen 13 CrnaBoB
AKTUBHbIX METANNoB, TPYAHOCBApMBAEMbIX ApPYrMMM crnocobamm CBapKu
(cnna.bl aNOMUHKUSL, MarHUS U TUTaHa, HepXXaBelowune CTanun, YyryH);

- CHMKEHME WHTEHCMBHOCTU m3nydeHuns ayrn (B 4...8 pa3 HuMxe, 4eMm
Npy 0bBbIYHOM AYroBOW CBapKe). DTO AaeT BO3MOXHOCTb MpUMeHsTb Honee
CBET/Ible 3allMTHble CTekna, 4To obneryaer cBaplmky HabnwgeHne 3a
NpOLIECCOM CBapKM.



HepocraTtku:

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

- HeobxoaMma TWATENbHAsi OYMCTKA 3alMTHOro 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, TIPH yYCTPaHEHUHU HEOOJBINIUX 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 TNasibHUK. OCHOBHOHM 3JEMEHT TOpeiIKh — BOJb()PpPaMOBBII
anextpo. [loscHuM, Bosib(hpaM SBISIETCA UCKIIOUYUTENBHO TYTOILUIABKUM METAJIOM.

Ecnu paccmarpuBaTh B JaHHOM acnekTe BOJIb(PaAMOBBIEC JEKTPOJIbI, KOTOPbHIE
JIETUPOBAHBl OKCHUAAMHU PEAKO3EMENIbHBIX JJIEMEHTOB, TO OHU OTJIMYAIOTCA eIle
0O0JIbIIIeH CTOUKOCTBIO.

CeronHsi, pBIHOK Tpejaraer »JeKTpoabl U3 Bodb(dpama, oOnagaroume
HIMPOYANIIIAM IUANa30HOM XUMCOCTaBa.

K npumepy, He cekper, 4To B YHCTBHIA BOJb(paM C NENbIO YIydIICHUS
CBAPOYHO-TEXHOJIOTHYECKUX W CBApPOYHBIX XapaKTEPUCTUK JTOOABISIIOT pa3HbIC
OKHUCJIIbI PEIKO3EMENIbHBIX METAILIOB.

DTO MOXET OBbITh W LIEPUii, U JIAHTAH, U UTTPUHU, U TOpUH, U tupkoHui. Kakoii
Obl He OBLT BBIOPAH 3JIEKTPO/I, OH, KaK MPAaBUIIO, OKPYIKAETCSI KEPAMUYECKUM COILIIOM,
a IIpU CBApKE U3 HErO BbIIyBAETCS aproH (MHEPTHBIN Ta3).

YTo4HUM, YTO TIEpBbIE MOMBITKH CBAPUTHh AIIOMUHHMI 0€3 y4yacTusl aproHa,
3aKaHUYMBAJIUCh TE€M, YTO METa/Ul HAuMHal TOPETh, MOKPHIBAICS OKUCICHHEM, a
ANEKTPOyTra HEMEJIEHHO MPEPHIBATIACK.

Yero >xe cMOriaum a0OUThCS M300peTareiau, U YTO MPEACTaBIAECT aproHHas
CBapKa aJIIOMUHUS HA CETOJIHSIITHUHN JICHB?

VYpomieHHO Tpolecc BBHITTISAWT TakuM oOpa3oMm. CHayana Ha JeTajb
MOCPEJICTBOM CIIEII000PY0BaHMS (CBAPOYHOTO arapaTa) MOJalT «Maccy», Tak e
KaK U IMpU OOBIYHOM AJIEKTPOCBAPKE.

AproHoiyroBasi CBapKa HEIUIaBAIIUMCS 3JIEKTPOJIOM MPOUCXOJUT CIEAYIOIIUM
CIOCOOOM: «Macca» IMO0JaeTcsd Ha CBapUBAaEMyl0 JeTallb IMOJO0OHO OOBIYHOM
AJEKTPOCBAPKE.

Capuuk, eciiv MmoJapa3yMeBaeTcs py4Has aproHOAYroBas CBapKa, B MPaBOM
PYKE IEpKUT TOPEJKY, a B IEBOMH — MPOBOJIOKY (MPUCATIKY ).



[Tpouecc aproHHOM CBapKU

HennaeAwMWCs 31eKTPOL,

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

IIpouiecc aproHHOM CBapKu — cXeMa

[Ipu cBapke amOMHUHWS, €CTECTBEHHO, O€pETCs alOMUHUEBBIN aHAJIOT WU K€
CHellMaJIbHBIE CIIIaBbl. BKitoyaeTcs ropenka HakaTUEM KHOIIKH, Jajiee MOAAETCs TOK
U ras.

Mexx KOHUMKOM »3JEeKTpoAa (HEIUIaBAILIErocsl) MW JETalnbl0 BO3HUKAET
anekTpoayra. OHa M HCIONHSET POJib OCHOBHOTO MHCTPYMEHTA, U JIeTalb IUIABUT, U
MPUCATOYHYIO POBOJIOKY.

CoOCTBEHHO OHa OIUIABISAET U Kpall HEOOXOIMMOW JeTalnH, U NPHCATOYHYIO
IPOBOJIOKY, TEM CaMbIM, (opMUpPYs cBapouHblii moB. [lo cyTH, mocne OKOHYaHUSA
paboThI 2 OJIOBUHBI JIETAIU MPEBPALIAIOTCS B OJHO LIETIOE.



[TpakTueckoe 3anstue Ne§

Tema: «CBapka 1 HamIaBKa MOPOIIKOBOM MTPOBOJIOKOM

Lenb: ONpUBUTHE NPAKTUYECKUX HABBIKOB NMPUMEHEHHS CBapKW U HAIUIaBKU
MOPOIIKOBOM MPOBOJIOKOM, BHIOOP 00OpYIOBaHUS U MapaMeTpa peXuMa CBAPKUH
HAaIUIABKU ITOPOIIKOBOU MPOBOJIOKOM.

1 MarepuanbHoe oOecrieueHue

4.1 HMHCTpyKUMS K IPAKTUYECKOMY 3aHITHIO.

4.2  Yeprexu netanei.

4.3  CnpaBoudHas ¥ TEXHUYECKas JUTEparypa.

1.3.1 Opranuzanus ¥ NpoBeAECHUE MOHTaXXKa U PEMOHTA MPOMBIIIJIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK AJis1 CTY. yupexaeHuil cpea. npod. oopazoBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Murpodanos u ap.] — 2-e uza., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

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

5 [Topsiiok BeITIOIHEHUS PaOOTHI

5.1 BpINONMHUTH ONMCAHUE BOCCTAHOBJICHUS JETAIM CBApKOW W HAIUIaBKOMU
IIOPOIIKOBOU IIPOBOJIOKOM.

5.2 BniOpars o0OopyaoBaHue i CBapKM M HAIUIaBKU  OPOIIKOBOM
IIPOBOJIOKOU.

5.3 BriOparb mnapameTpbl peXHMa CBapKd W HAIJIaBKU  OPOIIKOBOM
ITPOBOJIOKOH .

HanuiaBka noa ¢JirocoM, B 3alIIMTHBIX ra3axX U NOPOIIKOBOW MPOBOJIOKOM

Mexanu3upoBaHHasi HarulaBka MoJ (JIIOCOM IWIMHAPUYECKUX U TUIOCKHX
JeTajnei SABISETCs pa3BUTUEM CIIOCOOOB pYYHOM HAIUIaBKU JIEKTPOJAMH C TOJICTHIMU
KaueCTBEHHBIMU TMOKPBITUSAMHU. ITOT CcHoco0 ObUT pa3paboTaH KOJUIEKTHBOM IO/
pykoBojactBoMm akaaemuka E.O. Ilatona B 1938-1939 rr. CymHuocTs croco0a
3aKJII0YAeTCsl B TOM, UTO CBApOYHAs Ayra rOPUT MEXIY AJIEKTPOAOM (IIPOBOJIOKOI) U
u3jenueM moA cioem TommuHoW 10...40 MM CyXoro rpaHyJHpOBaHHOTO (Jiroca ¢
pa3Mepamu 3epeH 0,5...3,5 MM (pucyHok 1).

B kauectBe (aroca BBICTYNAIOT HEMETAUIMYECKUE TPaHYJIUPOBAHHBIC
MOPOIIKH, MO COCTaBY CXOXHUE C AIEKTPOAHBIMU MOKPBITUSMH, U B OOILEM cllydyae
BBITIOJTHSIIOT TaKue *e (DYHKIMHU, KaK U MMOKPBITHS, & 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;

. padbUHUPYIOT HATUIABJICHHBIA METaJI.

Jlis ocyniecTBiIeHUs] aBTOMAaTUYECKOM HAIJIaBKU JeTalleld TpeOyeTcsl KOMILIEKC
MalIuH, MEXaHU3MOB U MPUCIIOCOOJIEHUH, B 1IEJIOM 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 aBTOMatoM. Hanbosee BakHOE MPOMBIIUIEHHOE 3HAYEHUE IS PEMOHTHO-
BOCCTAHOBUTEIBHON HAIUIaBKM HMMEIOT aBTOMAThI C IUIABSALIMMCS METAJNIMYECKUM
AIEKTPOJOM — IIPOBOJIOKOU WUJIU JIEHTOH.
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Pucynok 1. Cxema MeXaHM3MPOBAHHOH HANJIABKM MeTAJLIa MOJ CJI0eM
daroca: I — moxonoosooswue Korooku, 2 — nooarowue poauxu, 3 — 1eKmpooHas
nposonoka, 4 — cnou winaka, 5 — cnoui cyxoeo ¢rioca; 6 — winakosas Kopka, 7 —
CBAPHOLL W08 (HANIABNeHHbIU Memalll), 8 — OCHO8HOU Memani; 9 — ceapouHas 6amHa;,
10 — anexmpuueckas oyea

Ilpeumywecmea mexanu3upoeanno2o cnocoda HaIIaABKH

1. [ToBbIIeHHE MPOU3BOIUTENBHOCTU TpyJa B 6...8 pa3 Mo CpaBHEHUIO C
PYYHOM AYyTrOBOM HAIJIABKOM.



2. CHukeHue pacxoza 3JIEKTPOIHEPTUU B JIBa pa3a 3a cUET 0oJiee BHICOKOTO
tepmudeckoro KII/I.

3. Bbicokoe KadecTBO HAIUIaBIEHHOrO MeTayia Onarojapsi HaJeKHOM
3alUTe HAIUIABJICHHOTO CJIOS OT BO3AEHUCTBUS OKPYKAIOLIEH CPEIbI.

4. B03M0XHOCTB MOJTy4eHHsI HAILIaBJIEHHBIX CIIOEB TOJIILMHON OoJiee 2 MM.

5. Menbnii pacxoa IpUcag0oYHOro MaTepralia B pe3ysibTaTe UCKIIOUYECHUS
NOTEPb Ha Pa30pPbI3TMBAHKUE U YMEHBIIECHUE yrapa 3JIeKTPOIHOI0 METalIa.

6. Jlyuymme ycnoBus TpyZa omeparopa 3a C4€T MEXaHU3allUM Ipolecca U
OTCYTCTBUS OTKPBITON AYTU.

Heoocmamku

1. bonbioe BiokeHHE TeIUIa B MaTepuajl IETald, YTO YBEIUYUBAET 30HY

TEPMUYECKOTO BIUSHUS M HM3MEHSET pe3yJbTaThl MPEIbIAYIIeH TepMooOpabOTKU
JIETAJIN.

2. [Tocne namnaBku TpeOyeTcss TepMooOpabOTKa HAIIABIEHHOTO CJIOS HIIN
BCEU JIETAJIN.
3. Tpynnoctn  yaepkaHuss BaHHBI  PACIUIABICHHOTO  MeTalyla  Ha

MOBEPXHOCTU UWJIUHIPUYECKOW JeTanu (neranu auaMeTpoM Menbine 50 MM He
HaIJIABIISAIOT).

4. YMeHb1IEHNE yCTaNOCTHOW IpouHocTH Jeranu Ha 20...40 % 3a cuer
OCTaTOYHBIX HAMPSHKEHUH, MOPUCTOCTU U CTPYKTYPHOU HEOTHOPOTHOCTH CIIOA.
5. [losiBnenue npu 3arpy3ke uiroca B OyHKEp M €ro MpOCEMBAHHUM IOCIHE

UCIIOJIb30BaHUs CUJIMKATHOM IBbUIN, BPETHOM JJIsl OpraHu3Ma 4eJIOBEKa.

HannaBka noa ¢puirocom nejibHOMETAJVIHYECKOM IMPOBOJIOKOM

HamnaBieHHplii MeTall JETUPYIOT MYTEM NPUMEHEHUS JIETUPOBAHHOMU
IPOBOJIOKHU, JIETMPOBAHHBIX (IIOCOB WM JO3WPOBAHHOM 3aCHINIKH JIETHPYIOUIUX
mpuMece Ha MOBEPXHOCTh HAaIUIaBisieMOd jAeTanu. MHOra HarjiaBJICHHBIA METall
HE TOJBEpraercs JErHpoBaHUIO, M HaIlJIaBKa IMpecienyeT 1elb — BOCCTAaHOBJICHHE
HEOOXOIMMBIX T€OMETPUUECKUX pa3MepoB U (HOPMBI JETAIIH.

Jyist aBTOMaTUYeCKOW HATUTABKH MMPUMEHSIOT TIABJICHBIE (DITFOCHI:

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

. HU3KOKpEeMHUCThIE Maprasiesbie Mapok AH-10, AH-16, AH-22;

. BBICOKOKpEMHHUCTBIE Oe3mapranneBbie Mapok AH-20, AH-28,48-O®d-6.
JInst  HarmlaBKM — BBICOKOJIETUPOBAHHBIX — CTajleil M CIUIABOB  KMCHOJIB3YIOT
HU3KOKPEMHUCTBIE MapraHIileBble U Oe3MapraHiieBbie (IroChl, 001a1at0Ie MEHbIIEH
OKHCIIMTENILHOM cnocoOHocThIO, — AH-30, 48-Od-6.

ABTOMAaTUYECKOM HAIUIABKOM 4Yallle BCEr0 BOCCTAHABIMBAKOTCS JIETAIIN
HUWIMHAPUYECKON (GopMbl. HamnapistoTes: Takue erain, Kak MpaBuiio, 0 BUHTOBOM
muauu. Och  BpallleHuss — TOpU3OHTalbHas. Takoil cmocod obecrieunBaeT
HEMPEPHIBHOCTh MpOIECCa M BBICOKOE KAayecTBO pabOThl, CHUMMETPUYHOCTD
OCTAaTOYHBIX HAMPSHKEHUN M0 OTHOIIEHUIO K ocH jaetanu. OHaKO MPH 3TOM CIocobe
3aTPyAHEHO yaepxkaHue Giroca 1 )KHIKOTO MeTalljia B 30HE HATUIaBKHU.



Hns ynepxkanust Quiroca TPUMEHSIOT ClenualibHOEe  (BITI0COYIePKUBAIOIIEE
MPUCTIOCOOJICHHE B BUIC HACAJKHU-BOPOTHUKA CIEIUATBLHON (DOPMBI, pACIIOIOKEHHOM
BOKPYT MYH/IITYKa TOPEIIKH.

C menbio yAep>KaHUsS PACIUIABIEHHOTO METajljla BaHHBI M JKUJAKOTO IUTaKa
HaIUIaBOYHAs TOJIOBKA aBTOMAaTa YCTAaHABIIMBAETCS C HEKOTOPHIM CMEIEHHWEM KOHIIA
ANEKTPOJAHON MPOBOJIOKU € 3€HUTA (PUCYHOK 2).
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Pucynok 2. HamiaBka UMJIMHIAPHYECKON JeTaad mox cjaoem ¢uiroca: [ —
uzoenue; 2 — oyukep ¢ gaiocom; 3 — 31eKMPOOHAsi NPOBOJIOKA, 4 — pacniasieHHblll
@aroc (wnax), 5 — ceapounasn dyea,; 6 — HanIAGNEHHbIU CLOU,; 7 — WIAKOBASL KOPKA

Benuuuna cmemieHust «e» 3aBUCUT OT JAMAMETpa HaIUIaBIseMON JeTanu u
napamMeTpoB pEKHMMa HaIulaBku W npuHumaercs oT 10 MM u Oosee. OkpyskHas
ckopocTb BbIOMpaeTrcss or 10 mo 50 m/4. Yem MeHbIIEe IUAMETp AJIEKTPOJA, TEM
MEHBIIIE CJIEyeT BbIOMpATh CKOpOCTh HaruiaBku. lllar HammaBku omnpenensieTcs: B
3aBUCUMOCTH OT JKE€JIaTEJIbHON TOJIIMHBI CJIOS, TOKA U HANPSIKEHUs B IIpesenax oT 3
70 12 mm. Cwia TOKa g HalIaBKM M JUAMETP DJIEKTPOJHON IIPOBOJIOKH
YCTaHaBJIMBAIOTCS B 3aBUCUMOCTH OT JUaMeTpa HAaIIaBJIIeMOU JETaIIH.



[TpakTueckoe 3ansitue Ne9

Tema: «OnexTpoayroBas HarulaBKa MO CIOeM (IIFOCaY.

[ens: mpuBUTHE MNPAKTUUYECKUX HABBIKOB OIMPEIEICHHUS IMOArOTOBUTEIBHBIX
paboT mpu SIEKTPOAYTOBOM HArUIaBKe MOJ cioeM ¢uiroca, BIOopa 000pya0BaHUS U
napameTpa pexxuma 3JIeKTPOyTOBOM HAIIaBKH MO/ cioeM (irtoca.

1 MarepuanbpHoe oOecrieueHue

1.1  HMHcTpykuMs K NPaKTUYECKOMY 3aHSITHIO.

1.2 Yeprexu neraneil.

1.3 CropaBouHasi U TEXHUYECKAs JIUTEpaTypa.

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 BeITIOIHEHUS PaOOTHI

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

2.2  BBINOJHUTH CXEMY JIEKTPOIYTOBOM HAIIaBKU MO (DIIFOCOM.

2.3  BpiOpaTh 000py10BaHUE ISl DJIEKTPOAYTOBOM HAIUIABKU IMOJ CIOEM
dmarocom.

2.4  BsiOpaTh napaMeTpbl pexxuMa Uil 3JIEKTPOIYTrOBOM HAIJIaBKHU MO/ CJIOEM
dbarocom.

HanuiaBka nmoa caoem ¢uiroca

HanutaBkoyi MeTasuia Ha3pIBalOT IPOLIECC, BO BPEMs BBIIIOJIHEHUSA KOTOPOr'0 Ha
MOBEPXHOCTh 3arOTOBKM NP MOMOIIM CBAPOYHOrO OOOpPYAOBaHUS HAHOCHUTCS CIION
MeTajuIa.

CymecTByeT HECKOJIBKO BUIOB HAIUIABKM METAJIA, Pa3IM4aeMbIX IO CBOHMM
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
MPOU3BOJUTHCS B BAKYYME UJIM B CPEJIE 3AUTHOTO rasa.

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

CyumHoCTh HAIVIABKH N0J cJioeM duiroca.

HamnaBka moa crnoem (uroca mpencraBisieT co0oil mporecc, BO  Bpems
KOTOpPOTO CBapoyHas Jyra MEXAY CBapOYHBIM JJICKTPOJOM W METaUTMYeCKON
JIETaIbI0 3aIUIIACTCS C TIOMOIIBIO CI0S MPEABAPUTEILHO pacIlIaBICHHOTO ¢JIroca -
TOJIIHMHA CJIOS MPU ITOM MOXKeT KojeOatbes oT 20 mo 40 mummumerpoB. Ctout
OTMETHUTh, YTO JIO PACIIABIICHHOTO COCTOSIHUS (PJIFOC TOBOAUTCS MPHU IMTOMOIITH TOM ke
CBApOYHOM IyTH.
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Takas 3amurta HeEOOXOoaWMa HJIi TOTO, YTOOBI OTPAAWTh METAI OT
BO3JICHCTBUSL  OKPYXAlOMIETO  BO3[yXa, NpeaoTBpamias, TakuM  00pa3owm,
BO3HMKHOBEHHE OKHCIEHUS MeTauia KuciaopomoMm. Kpome Toro, cioi duroca
BBITIOJIHSET W €Ie OAHY 3aJadyy — OH HE IMO3BOJSET pacCIUIaBICHHOMY MeETajlTy
pa3OphI3TUBAaTLCA U COXPaHSET Terio. TakuMm 00pa3oM, (uIr0C MO3BOJISIET JOOUTHCS
HSKOHOMHH METaJlJIa ¥ MOBBIIIACT MPOU3BOIUTEIBLHOCTD TPY/Ia CBAPIITUKA.

[Ipu mpoBencHMM HAIUIABKH TOJ clloeM (iroca, Kak TNPaBWIIO, B KadyecTBE
AJIEKTPOJIa BBHICTYMAeT CBApOYHAsl MPOBOJIOKA, HE HMMEIOMas MOKpbITUs. [luamerp
IIPOBOJIOKU BBIOMPAETCS B 3aBUCUMOCTH OT 33724, MOCTABIEHHBIX TIEPE]l CBAPIIUKOM,
¥ MOYKET BapbUPOBATHCS OT 1 10 6 MUJITUMETPOB.



UYro xacaeTcst BUAa TOKa, UCTIOIB3YEMOTO MPHU HAIIaBKe MO/ ciioeM (iroca, To
Yarie BCEro 3/1eCh MPUMEHSIETCS TOK C 0OpaTHOM MOJIIPHOCTHIO — IIJIFOC OT UCTOYHHUKA
AIIEKTPUYECKOTO0 TOKA IIOJAETCsli Ha CBapOYHYK IPOBOJIOKY, & MHHYC — Ha
HaIJIABIIIEMYIO MOBEPXHOCTh u3aenus. st Toro, 4toObl emie 0oJibllle MOBBICUTH
MIPOU3BOJIUTEIILHOCTh 3TOT0 METOa, YaCTO MCMOJIb3YIOT JIGHTOYHBIE AJICKTPOIAbl WU
nojady cpa3dy JBYX TIPOBOJOK B 30HY HalJIaBKU C TOMOIIBIO  JBYX
MOJTyaBTOMATHYECKUX MPUCTIOCOOTICHUH.

I[IpeumyuiecTa HaMIAaBKU MOJ cj10eM ¢uiroca.

JlyroBasi HariaBka 1moJi (pJIF0OCOM 3aHUMAET JUAUPYIOUTUE MO3UIIMHU CPEAN BCEX
BUJIOB HAIUIABKM MeTajljla, Oyiarojaps TeM MpEeUMyIlecTBaM, KOTOPBIMH OHa
obnamaer. K OCHOBHBIM JOCTOMHCTBAM HAIIABKH TOJT CI0EM (DIIF0ca MOKHO OTHECTH:

. BBICOKYIO TPOM3BOJIUTEIBHOCTh Tpyna. (OcCoOEHHO XOpOIIo  3TO
JIOCTOMHCTBO TMpPOSIBIIIETCS B TeX Ccllydyasix, KOrja HIPOM3BOJWTCS HaIJlaBKa Ha
OOJBUIYIO IUIOLIAAbL IMOBEPXHOCTU H3AENHS, O0JaJarolIero JOCTATOYHO MPOCTOM
bopmoii;

. HEBBICOKYIO CJIOKHOCTh npouecca. HamnmaBka mon cioeMm (uiroca He
TpeOyeT BHICOKOM KBaJM(PUKAIIMU OT CBApPIIMKA, TOITOMY JUIsl €€ MPOU3BOJICTBA HE
TpeOyeTCsl MCKaTh CIEIHUAINCTa, 00JIaJaloIiero OOJIbIIIMM OMBITOM MMEHHO B 3TOM
CIIEKTPE CBAPOUYHBIX PadoT;

. BBICOKOE KauecTBO paloThl. [lpu mpuMeHEeHUU HAIUIaBKU MOJ[ CIOEM
¢daroca BHEIIHWN BHUJ BajMKa W3 HAIUIABJICHHOrO MeTajlla 00JaflaeT OTIWYHBIMU
ACTETUYECKUMHU XapaKTEPUCTUKAMU, YTO UMEET OOJIbIIOE 3HAYEHHUE JIJISi BHEIIHETO
BUAa Bcew neranu. Kpome TOro, mosydaembldi B pPe3yJIbTaT€ HAIUIABKU BaJUK
o0nazaeT BHICOKOW MPOYHOCTHIO M HANECKHOCTHIO M TIPEKPACHO MPOSBISET cels B
X0/ TAJIbHEUIIIEH SKCIUTyaTalluy U3]1CIIHS;

. BBICOKYIO 0€30macHOCTh paboThl cBapiirka. COKphITHE CBAPOYHOM IyTH
o cioeM (uiroca Mmo3BoisIeT U30ekaTh pa30opPHI3TUBAHUS PACIUIABICHHOTO METAJLNA,
YTO 3HAYUTEJILHO MOBBIIAET 0€30MacHOCTh padoYero, MpeaoTBpailas BO3MOXKHOCTh
MOJTYY€HHUSI O3KOTOB.

Henocrarku HatuIaBkM mox cjioeM ¢uiroca.

Bmecte ¢ HECOMHEHHBIMH JOCTOMHCTBAMH HaIlJIJaBKa MeETala IOf CIIOEM
¢droca UMeeT W omnpeAesieHHbIe HEIOCTaTKU. V1 OCHOBHBIMH MHUHYCaMH 3TOTO BHJA
HAIUTaBKU MOXXHO CUHUTATB:

. BBICOKYIO CTOMMOCTh 0OopyaoBanusa. Kak mpaBwmio, o00pyaoBaHmHeE,
NpUMEHsIeMOe B XOJ€ HAIUIaBKU TOJ cjoeM (aroca, CTOMT JOpOXKe, UYeM
o0OpyOoBaHUE HJii PYYHOM JyroBOM HAIUIABKU C TPUMEHEHHEM CTEPKHEBBIX
AJIEKTPOJIOB C MOKPHITHEM;

. OOJIBITYIO0 30HY HArpeBa, M3-3a 4ero 3TOT BHUJ HAILJIABKU HE MOXKET OBITH
MPUMEHEH B TEX CIIy4asx, KOT/a TpeOyeTcs HallaBKa METajla Ha MEJIKUE W3JeIus,
O0COOCHHO, B TOM CIIydae, €CIId 3TH U3JeIus O00JIaal0T JOCTATOYHO CIIOKHOMU
dbopmoii;



. KpOME TOr0, YaCTO K HEOCTAaTKaM 3TOr0 BUJIa HAIUIABKH OTHOCAT U TOT
(akT, 4TO OH CHIXKAET YCTAJIOCTHYIO MPOUYHOCTh METAJUIMUYECKON JeTaau, MpUYEM,
MOKA3aTeNb CHUXKEHUSI MPOYHOCTH METAIIA MOYKET B HEKOTOPBIX CIy4asiX JOCTUTATh
40%.

Ob6opynoBanmne Jjisi ABTOMATHYECKOW HAIVIABKM M O0COOEHHOCTH €ro
IKCILIYyATAIUU

[Ipu 00paboTKe MUIMHAPUYECKON MOBEPXHOCTH (HANpUMEpP, Bajia) U3JAEIne
MOHTHPYETCS Ha I[EHTpax JuO0 B MaTpoHE OOBIYHOTO TOKAPHOTO CTaHKA, KOTOPBIH
oTIpeNIeICHHBIM 00pa30oM MOIU(DHUIIMPYIOT TaK, YTOOBI HA €0 CYNIOPTE MOXKHO OBLIO
pa3sMeCTUTh YCTPOMCTBO JUIsi HAalulaBKu. HammaBouyHBIA —anmapar pacmnosiaraer
CIIELIMAJIbHON KaCCETOM, U3 KOTOPOU K BJIEKTPOAYTe MOJAETCS CBApOYHAas MPOBOJIOKA.
ITomaya cTaHOBUTCS BO3MOKHOM 3a CUET HAJIMUMSA MMOJAOIIEr0 MEXaHU3MA.

[Ipu BpamieHuy Bajia TMPOBOJOKA HAYMHAET NEpEeMeNaTbCsl BAOJb IBa, a
CYHNIIOPT, MEPEABUIasICh B MPOJOJIBHOM HAIMPABICHUM, MEPEMEIIACT SJIECKTPOJ IO
JTUIMHE fetand. Menkuil cpiyduit Quiroc mpu 3ToM mojgaeTcs u3 OyHkepa B 00J1acTh
TOpEeHUs, TAE€ MPOUCXOJUT IUIABJICHUE HEKOTOPOM €ro 4acTdh, 4TO MNPUBOIUT K
CO3/IaHUIO DJIACTUYHON 000JOUKH BOKPYT CBAPOYHOM ayTH. JJIst TOTO YTOOBI KUIKUH
METaJIJI HE OTEKall, MPOBOJIOKY CJIETKa CMENIAI0T B CTOPOHY, KOTOpasl SIBJIAETCS IO
OTHOIIEHUIO K BPALLEHWIO Barna NpoTUBOMOMOXHOW.

U Bce ke, HECMOTpPS Ha BCE HEJIOCTATKH, HAILJIABKA MeTajlia o cioem (iiroca
MPOJIOIKAET OCTaBaThCs CaMbIM PACIPOCTPAaHEHHBIM CIIOCOOOM HAIJIaBKH, TaK Kak
MO3BOJISIET CYIIECTBEHHO AKOHOMHUTH PECYpPChl — W HE TOJIBKO CaM MeETajll, HO U
SHEPreTUYECKUE PECYpChl MPEANpPUSATHS, YTO, B CBOK OuYepellb, IPUBOJMUT K
CHIDKEHHUIO CTOMMOCTH IIOJy9aeMbIX B pPe3yjibTaTe NPUMEHEHHS 3TOro CIrocooda
HaIJIaBKU U3JICIIUM.



[TpakTuueckoe 3ansitue NelQ

Tema: «DnekTpoayroBasi HallJIaBKa B yIbTPa3BYKOBOM I10JIE»

lenb: mpuUBUTHE NPAKTUYECKUX HABBIKOB OMNPEAEICHUS MOATOTOBUTEIbHBIX
paboT TmpU DIEKTPOAYrOBOM HAIJIaBKE B  yJIBTPA3BYKOBOM TIOJie, BbIOOpa
o0opy0BaHUs, MapaMeTpa pekuMa 3JIEKTPOAYroBOM HAIUIaBKau B YIbTPa3BYKOBOM
noJIe.

1 MarepuanbHoe obecrnieueHue

5.4 HHcTpykuus K MpakTHUYECKOMY 3aHSATHIO.

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. odpa3zoBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Murpodanor u ap.] — 2-¢ uza., crep.-M.:
N3narenbckuii ieHTp «Akagemus», 2017-272c.

1.3.2 Meroapl npopHUIaKTHKA 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 BpIMOAHUTH OMNMCAHME BOCCTAHOBJICHUS J€TAd  DJICKTPOAYTOBOM
HAIlJIAaBKU B YJIBTPa3ByKOBOM IIOJIE.

6.2  BBIIOIHUTE CXEMY JIEKTPOIYTOBOU HAIUIaBKHU B YJIBTPA3BYKOBOM IOJIE.

6.3 BriOpats oOopyaoBaHuE I IJICKTPOAYTOBOM HaIUTaBKU B
yJIBTPa3ByKOBOM IMOJIE.
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. JlJisi 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
HEJIUHEHbIE 3(PPEKTHI U CBOMCTBA PACIUIABOB: aKyCTUYECKUE MTOTOKH, PAIUALIUOHHOE
JaBJIEHUE, KaBUTALMsI U CHUJIbI BSI3KOrOo TpeHUs. Bo3aeiicTBue ynpTpa3ByKa NPUBOIUT
K CJIEIYIOIIMM HM3MEHEHHUSM CTPYKTYPhI: YMEHBUIEHUIO CPEIHEH BEJIMYMHBI 3€pPHA;
YCTPAHEHUIO CTOJOYATOM CTPYKTYphl M OOpa30BaHUI0 PABHOBECHOTO 3€pHA;
MOBBIIICHUIO OJHOPOJHOCTH CBAapHOTO IIBA, YMEHBIIEHUIO CTENEHU Pa3BUTHS
JIMKBALIMOHHBIX MPOILIECCOB; Oonee PaBHOMEPHOMY pacrpeneneHuo
HEMETAJUTMUECKUX BKIIOYEHHH 110 BceMy 00bEMY CBApHOIO IIBA.

Xapaktep oOpa3syroleiics B CBApHOM IIBE CTPYKTYPbl ONPENESETCS TaKUMHU
dakTopamu, Kak HMHTEHCHUBHOCTb MepeMeluBaHus Hu KodpduuueHt auddys3uu
npUMecell B MeTaie, CKOPOCTh KPUCTAJUIM3ALUU, TPAJAUEHT TEMIIEpaTyp U CTENEeHb
nepeoxyaxkaeHus nepes GpoHTOM KpucTauM3auuu. M3MeHsst 3TH nmapameTpbl IpH
BBECJIICHUM B pACIUIaB YJIBTPa3ByKa, MOXHO IIOJYYUTh JKEIAEMYK) PaBHOBECHYIO
CTpyKTypy. UM3MenbueHue CTPyKTypbl HOpU 3TOM OOBSCHSIETCS B OCHOBHOM
HOSIBJICHUEM OOJIBILOTO YMCiIa LEHTPOB KpUCTaIM3auuu. PannanuoHHoe naBieHUeE
yJIbTpa3ByKa BHIHOCUT OOJIOMKH KPHCTAJUIOB B 00bEM paciljiaBa, I7ieé OHU MOTYT CTaTh
LHEHTpaMH Kpuctaumzanuu. Kpuctammmsanus yiydlmiaercs TakkKe 3a CYeT
NepeMEIINBAHUs pacIulaBa, KOTOPOE BEJET K BEIPABHUBAHUIO TEMIIEPATYPhI IO BCEMY
00beMy, YTO CIOCOOCTBYET OOBEMHOM KPUCTAIIU3ALIUH.

IIpu snexTpoayroBoii CBapke BBEIIEHHE YJbTPa3ByKa MOXHO JOCTHYb IIyTEM
NPUMEHEHUS MOJKIAJ0OYHBIX YCTPOUCTB. D (PEeKTHBHOCTH MpoIiecca OJHOCTOPOHHEH
CBapKd B YJIbTPA3BYKOBOM II0JIE, €r0 CTAa0MWJIBHOCTb W KauyeCTBO MOJy4YaeMbIX
CBAapHBIX IIBOB 3HAYUTEJIBHO 3aBUCAT OT TEXHOJOTMYECKUX XapaKTEPUCTUK
NOJKJIAI0UYHbIX ycTpoiicTB. Hanbonee mupokoe NpuMEHEHHE MPU aBTOMATHYECKOM
OJIHOCTOPOHHEH CBapKke HAUUIM MOAKJIAJAOYHBIE YCTPOWCTBAa B BHJAE (PIIFOCOBBIX
HNOJyIIEK, (PIIOCOMENHBIX, KEPAMUYECKUX W MEIHBIX MABMXKYIIMXCS MOJKIAIOK.
Kepamnueckne u MeaHbIe OAKIAIKH [TO3BOJISIIOT BBOJUTD YJIBTPa3BYK B CBAPOYHYIO
BaHHY Yepe3 CKOJb3ALIUI KOHTAaKT C paclUlaBiIeHHbIM MeTtaioMm. Koisebanus,
OPOXOJAIIME Yepe3 KepaMUYEeCKHUe MOJKIAIKHA, HE OKa3bIBAIOT CYILECTBEHHOIO
BIUSHUSA  HA  pPACIUIABJIIEHHBIA  METaJJl  CBAPOYHOM  BaHHBI,  ITOCKOJIBKY
TEPMOM3O0JIALIMOHHBIE MAaTepuaibl - IUIOXWE MPOBOAHUKU YJIbTpPa3ByKa, IO3TOMY
NPOUCXOJUT 3aTyXaHUE KoJeOaHUuil M OBICTPOE pa3pylIeHHE KEepaMHU4eCKOM
IUTACTHHBI.

Bo30yxaenue konebaHuii B CBApOYHOW BaHHE C MPUMEHEHHEM IMOAKIAI0K U3
MeIu MNPUBOJUT K M3MEIBYEHHUIO CTPYKTypel mmBa. Ilpu BBOnme ynbpTpa3Byka B
CBApOYHYI0 BaHHY 4YE€pe3 CKOJIb3SALIMN KOHTAKT O0ECHEeYMBAETCS IOCTOSHHBIN
CKBO3HOU MPOBAp M UCKIIIOYAETCS IMepenada KoueOaHuii OCHOBHOMY MeTaiuty. M3-3a
OTCYTCTBHSI CKBO3HOI'O ITPOBAapa HAPYIIAETCS KOHTAKT MOJKIAJIKHU C pacIlIaBICHHBIM
METAJJIOM CBAapOYHOM BaHHBI. O3ByYMBaHHE OCHOBHOI'O METAJJIa MOXKET IPUBECTH K
MOSIBJIEHUIO B IIBE TOPSYMX TPEUIMH. YBEIUWYEHHE BpeMeHH 0O0pabdOTKu
yJIBTPa3BYKOM METaJlJla CBAPOYHOM BaHHBI B CKOJB3AIIMX MOJKIAIKAX MO3BOJISET
MOBBICUTh Ka4€CTBO CBAapHBIX IIBOB. ECIM yMEHBIIUTH TEIIOOTBOJ OT



pacIuiaBJIeHHOI0 MeTajula CBapOYHOM BaHHBI B MOJAKJIAJKY, CBApOYHAsl BaHHA OyJeT
JOJIbIIIE HAXOJIWUTHCS B PACIUIABIICHHOM COCTOSIHUM W ITOJBEPraTbCs BO3ACHCTBHIO
yJIbTPa3ByKa.

Cxema mnoakiaaku, oOecleYUBaIOUIE yBEIMUEHUE BPEMEHH 00pabOTKU
yJIBTPa3ByKOM CBApOYHOM BaHHBI, NOKazaHa Ha PucyHke 1. B mpouecce cBapku
yIIbTPa3ByKOBbIE KOJ€OAHHS OT MarHUTOCTPUKIIMOHHOTO IpeoOpa3oBaTels dYepes
BUOpaTOp 2 M JKECTKO 3aKPEIUICHHBIH ¢ HUM (OPMUPYIOIIUN 3JIEMEHT 3 MepeaaroTcs
pacIuIaBIEHHOMY MeETauly CBAapOYHOW BaHHBI 5, B pe3yjbTaTe€ 4Yero B HEM
IPOUCXOJAT TPOLECCH Jera3alui, NEPEMEIIMBAHUS W W3MEIBYCHUS CTPYKTYPBI.
@opmupyromuil 35eMeHT 3 ¢ KaHaBKOWM 4 ycTaHOBJIEH B 00okmMe 6, BCTPOCHHOU B
KOpIIyC MOJAKJIAAKM | ¢ KaHamaMM Uil OXJaXAeHUs 7. AKyCTHYECKHE CBOWCTBA
TEPMOCTOMKOI0 MaTepuaia, U3 KOTOPOro U3rotopjieHa 0boiiMa 6 u (popMupyromero
aleMeHTa 3 pa3nuyaroTcs, a Ko3QPUIMEHT TeMIepaTypHOro paclIMpEeHUs MEHBbIIIE,
yeM KO3(QQUUUEHT TEeMIEpaTypHOro pacuIMpeHus Marepuaia (pOpMUPYIOIIETo
aneMeHTa. bnarogaps paznuuMio aKyCTHYECKMX CBOMCTB MaTepHasioB (CKOPOCTb
3ByKa, JUIMHA BOJHBI) B JHOOOW TOYKE IMOBEPXHOCTH COIpPSDKEHUS OOOWMBI U
BuOparopa ¢aspl KoJeOaHWHM Ui COENMHSAEMBIX JAETajell paziIuyHbl, MO3TOMY B
K2KJOM TOYKE KOHTAKTa IMPOUCXOIUT OTHOCHTEIBHOE JABUKECHHUE CONPUKACAFOLIUXCS
JieTaje!, BbI3bIBAIOLIEE BBIJCICHUE TEILIA 34 CUET TPEHHUS.

Bcnencreue Gosee BBICOKOTO KOA(pUIIMEHTa TEMIIEPATypPHOI'O PaCIIUpEHHs
MaTepuaia, U3 KOTOPOro M3rOTOBJIEH BOJIHOBOJ, MOCJIEIHUN pacmmpsieTcss OoJiblie,
YeM OXBaThIBAIOLIAsl €ro o0oiiMa M3 TEPMOCTOMKOrO0 Marepuaia, 4TO MPUBOJIUT K
YBEIIMYEHNIO [JABJIICHUS IO CONPSAracMbIM IOBEPXHOCTSM M TEIUIOBBIACICHUIO B
KOHTakTe. M3-3a BbIACIEHMS TEIIa B MECTE€ COINPUKOCHOBEHHs IUIACTUHBI H
BOJIHOBOJA YMEHBIIAETCA TEIUIOOTBOJ OT pAaCIUIaBICHHOTO MeETallla CBapOYHOU
BaHHbl K KaHajgaM Uil OXJaXICHHWSA, CBapO4yHas BaHHA JOJbIIE HAXOIUTCA B
PACIJIaBJICHHOM COCTOSIHMM M YBEJIMYMBAETCS BPEMsI BO3JEHUCTBUS YJIbTPA3BYKOBBIX
KosiebaHMl Ha pacIulaBlIeHHbIM Metaul. B mpomecce cBapku  mojkiaznka
nepeMeniaeTcs B NMpolecce KpucTauin3anu o0paboTaHHOTO YIbTPa3BYKOM METasula
104 cBapouHoii BaHHBI. POPMUPYIOIIMN 3JIEMEHT 3 COJEPKUT KaHaBKy 4, depe3
KOTOPYI0 B BO3AYIIHBIE 3a30pbl MEXIYy CBapUBA€MbIM METAJUIOM M IOAKIAIKOU
MO>KET BBITEKATh PACIUIABJIEHHBIN METaJUI, BCIAEACTBUE YEro o0pa3yroTcs 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 Jetaneit; F - pokycHoe paccrosinue

[IpumeneHnue yIbTPa3BYKOBBIX KOJEOAHUN MpU IJIEKTPOIYTOBOM CBapke
IUTaBJICHUEM MPUBOAUT K TMOBBIIMICHUIO KadyecTBa W YJIYULICHUIO MEXaHUYECKUX
XapaKTEepUCTUK HAIUIaBJIEHHOTO MeTamia. OJHaKO yJIbTpa3ByKOBBIE KOJIEOAHUS elie
MaJIo MPUMEHSIOTCS B CBAPOYHOM MPOU3BOJACTBE BBUJY OTCYTCTBHS pallMOHAIbHBIX
K0JIeOATEeNbHBIX CHUCTEM, KOTOpPhIE MOTYT CTAaOWJIBHO pabOTaTh MPU OIMpPEAeSICHHBIX
MEXaHUYECKUX U TEIUIOBBIX HArpy3Kax, a TaKKe palOHaIbHBIX CIIOCOOOB BBEACHHUS
YJIbBTPAa3BYyKa B CBApOYHYIO BaHHY.



[TpakTueckoe 3ansitue Nel 1

Tema: «BubpoayroBas HamiaBka JaeTaiei»

lleap: mnpuUBUTHE TNPAKTHUECKUX HABBIKOB MPUMEHEHUsS BUOPOIYyTrOBOM
HaIUIaBKH, BEIOOpA 000py0BaHUs, MTapaMeTpa pexxumMa BUOPOIyTOBOM HATUIABKHU.

1 MarepuanbHOe obecrieueHre

6.5 HHcTpyKuHs K TPaKTHUYECKOMY 3aHATHIO.

6.6 Ueprexu neraneil.

6.7  CrhpaBoyHas U TEXHUYECKAs JIUTEPATYpa.

1.3.1 Opranuszanus ¥ OPOBEACHUE MOHTAKA M PEMOHTA IPOMBIIUIEHHOTO
obopynoBanus B 2 4.Y.1: yueOHUK aJis CTyJ. yUpexaeHuil cpea. npod. oopa3oBaHus
/[A.T". Cxuptnamze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-¢ u3x., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Metoasl npoHIAKTUKA U PEMOHTA MPOMBIIIJIEHHOTO 000pYyAOBaHUS: :
y4eOHUK M CTYyA. yupexnaeHuil cpen. npod. Obpazosanus/[HO.H. Boponkun, H.B.
[lo3nHsKOB.- 4-€ n3x., crep.- M.: U3narenscknii nenTp «Axagemus», 2010-240c.

7 [Topsinok BbITTOJIHEHHS paOOThI

7.1 DBbINOTHUTH OMUCAHWE BOCCTAHOBICHHUS  JETalud  BUOPOIYTOBOM
HaIJIaBKOM JE€TaJIN.

7.2  BBINOTHUTH CXeMY BUOPOYTrOBOI HAIUIaBKU JAETAJIH.

7.3  BpiOpaTh 000pym0BaHUE 1T BUOPOIyTOBOM HAIJIABKH.

7.4  BwiOpaTh mapameTpsl pexxuMa BUOPOIyTOBOM HATUIABKHU.

Buopoayrosas HamiaBka

HanuiaBka BHOpPOAYIrOHBIM CcIOCOOOM SIBJIsIETCSI Pa3sHOBHIHOCTHI) AaB-
TOMATHYECKOH U OTJIMYAETCS OT Hee TeM, YTO IJIEKTPOJA BO BpeMsi HAILUIABKH
NMOCTOSIHHO BUOpuUpyeT. BuOpanus 3jexkrpoaa odJerdaer 3aKMraHue Ayrd W
AejiaeT NMPoLeCcC HAIUIABKU 0ojiee ycTOMYMBBIM. B mporecce HaruiaBku J1€Talb
HArpeBaeTcsl He3HAYUTEIbHO, TOITOMY JeQOopMallui €€ Malbl U, CIEA0BATEIbHO, HE
HapylaeTcss TepMuyeckas oOpaboTka Ha ydyacTKax JieTaaud BOJM3M  MecTa
HarutaBku. Ilocse HamiIaBku He TpedyeTcsl TepMuUYeckasi 00padoTKa jJeTanu, TaK
KaK B Ipouecce HAIVIABKUH IMOA JACHCTBHEM OXJAKIAKOMIEH KUIAKOCTH
MPOMCXOANT 3aKAJKA HAIUIABJIEHHOTO ¢J0sl. TOJIMHY CJIOS HaIllaBKU MOKHO
peryiupoBath B mpeaenax or 0,5 go 2 MM Ha cTtopoHy. [nsi moBbIIEHUSA H3-
HOCOCTOMKOCTH HAILJIABJIEHHOTO CJIOSI UCIOJIB3YIOT Jerupytomue ¢atocbl. OCHOBHOE
MPEUMYIIECTBO BUOPOIYTOBON HAIUTABKU 3aKTIOYACTCS B BO3MOKHOCTH HAJEKHOTO
HAIUJIaBJICHUS] TOHKUX CJIOEB HA M3HOUIEHHbIE MecTa. [Ipu 3HAUYUTENBHBIX H3HOCAX
JydIIie UCTI030BaTh OOBIYHBIC CTIOCOOBI HATIIIABKH.



BubponyroBas HarutaBka (puCyHOK 4.5) OTJIMYAETCs OT JAPYTUX CBAPOUYHBIX
MPOIIECCOB HATMYUEM KoJieOaHHM 3JIeKTPOIHON MPpoBosioku ¢ yactotor 50-100 I'u u
HU3KUM HaNpsDKEHUEM HCTOYHMKA CBAPOYHOrO TOKa. [IMKI HaAMjgaBKW COCTOUT W3
NepeHoca MeTajljla 3JIEKTPOAHOM MPOBOJIOKM Ha JETallb 3a CYET YepeIOBAHMS
ANEKTPUUYECKUX PA3PSAI0B U KOPOTKUX 3aMbIKaHUU 11enu. BBeieHne MHAYKTUBHOCTH B
LEeMb YT 00ECIeYMBACT HAKOIUICHUE JICKTPUUYECKON IHEPTUM B UHIYKTUBHOCTU BO
BpeMsI Pa30MKHYTOT'O COCTOSIHUSI 1€, CABUT (a3 TOKA U HAMPSHKEHUS, MOITOMY
Mepexo/l TOKAa 4YEpe3 HyJb MNPOUCXOAUT MPHU HAIWYUU HAIPSIKEHUS HCTOYHHMKA
MATaHUSI W BO3HUKHOBEHUU OHJIEKTPOABMKYIIEH CHIIBI CaMOMHIYKLHH, KOTOpas
COBIIQJAET MO HANpPaBJICHUIO C HANOPSHKEHWEM MUCTOYHUKA MHUTAHUA. ITO
o0OecrieynBaeT TOBTOPHOE BO3HMKHOBEHHE JYTOBOTO paspsia Tocie pa3pbiBa
CBAPOYHOU LIENHU U YCTOWYHUBOE TOPEHUE TYTH.

DnexTposa M JeTalib OIUIABJISIOTCS BO BpPEMs JyroBOro pa3psiaa, IpH 3TOM Ha
KOHLIE 3JIEKTpoJa oOpa3yeTcsl Karulsl MeTaia. MelKokanelabHbI MepeHoc MeTajia
Ha JieTajb MPOUCXOJHUT MPEUMYIIECTBEHHO BO BpEMS KOPOTKOIO 3aMbIKaHUSI.
JnuTenbHOCTh CylIecTBOBaHMUS Ayru coctaBisieT 20 % BpEMEHHM LHKJA, MO3TOMY
poOBap OCHOBHOIO MeTalljla HErTyOOKWH, ¢ HEOOJBbIIOW 30HOM TEPMHUYECKOTO
BIIUSIHHUSL.

Pucynok 1. Cxema BUOPOIyTOBOM HAIJIABKHU:

[ - xacceTa Jy1sl IPOBOJIOKU; 2 — MOJAIOIINE POIUKH; 3 — KavarolNiicsa MyH/I-
MTYyK; 4 — CUCTeMa TO0JIaud pacTBOpa; 5 — HAIUIABJICHHBIN CJIOM; 6 — BOCCTaHaB-
JuBaeMasi JeTaiab; 7— eMKOCTh; 8 — UHIYKTUBHOE COMPOTHUBIICHHE.

BubpoayroBpyo HamiaaBKy NPUMEHSIOT [Ji1 BOCCTAHOBJICHUSI W3HOIIEHHBIX
MOBEPXHOCTEHN CTaJbHBIX U UYTYHHBIX JI€TaJIel IOBOJBHO IIMPOKON HOMEHKJIATYpHI.



B coctaB o0opynoBanus s BUOPOIYrOBOM HAIUIABKHA BXOJMT MEPEoOOPYTI0BAHHBIH
TOKapHBIM CTaHOK, 0OECINEeUnBAONIMil MEJICHHOE BpAallleHHE AETald, HallJIaBOYHAas
rOJIOBKA U UCTOYHUK CBAPOYHOI'O TOKA.

B kauecTBe HaIJIaBOYHBIX FOJIOBOK MCHOJIB3YIOT TE€ K€ MEXAHU3MBbI, UTO U MPHU
aBTOMATHUYECKOM HaruiaBKe 1o ciioeM ¢iroca. B HUX W3MeHeHa TOJIbKO KOHCTPYKIIHS
MYHJIIITYKa U OTCYTCTBYET YCTPOUCTBO JUIsl oAauu ¢uiroca.

OnHOM U3 HOBBIX Pa3pabOTOK AJisi BUOPOAYTOBOM HAIJIAaBKU SIBJISIETCS] TOJIOBKA
OKC-6569M T'OCHUTU. VYcrpoicTBO MNpelHAa3HAYEHO [JIs HAIUIABKHU JeTaneil
auameTpoM Oosee 15 MM, nmeromux uzHoc ot 0,5 1o 3 mM. HamnaBka npou3sBoauTcst
B Cpele XHUAKOCTH WM YIJ€ KHUCJIOro Tra3a IPOBOJOKOW CIIOIIHOIO CEYEHMS
nuaMmetrpoM oT 1,2 1o 3 mm. ['ooBKa mpuroaHa TakKe sl HAIUIABKA MOPOIIKOBOU
npoBosIoKoi. [Ipu ucnons3oBaHuuM crienvanbHOM PoBOJIOKU CB-15 HamaBky BeayT
MIpU OTKJIFOUEHHOM BUOpaTOpeE.

B kadecTBe HMCTOYHMKOB CBapOYHOIO TOKa MpHU BHOPOIYrOBOM HAIUIABKE
UCTIOJIB3YIOT TO ke 000pyJ0BaHUE, YTO M MPHU aBTOMATUYECKOM HAIlIaBKe IMOJI CIOEM
¢mroca. Mapky 37€KTpOJHON MPOBOJIOKH BBHIOMPAIOT B 3aBUCHUMOCTH OT TPeOyeMbIX
MEXaHUYECKUX CBOMCTB HalUIaBI€HHOro MeTaiia. [lpm HamiaBke CTajdbHBIX H
YyTYHHBIX JeTajed s noyiydeHus cnos teeppoctu 51—56 HRC mpumensior
npososioky Hm-65, Hi-80. st monydenus tBepnoctu 37—41 HRC nannasky BenyT
npososiokoii Hi-30XI'CA, a tBepnoctu 180—240 HB — npososiokoir CB-08. [Ins
HAIUTaBKU CJI0SI TOJIIMHOW 70 1 MM OepyT mpoBonoky auamerpom 1,0—1,6 mwm,
TomuuHOu 110 2 MM — 1,6—2,0 mm. IIpu HamnaBke 3aroToBOK M3 CEPOTO YyryHa
BEJlyT IBYXCJIOWHYIO HaIIaBKy MpoBosiokoil CB-08, mpu 3TOM pacxon >KHIAKOCTH
coctaBisgeT 0,02 j1/MuH.

[IpumepHbIe peXKUMBI HAIUTaBKU: TOK 0OpaTHOU MOMSpHOCTH cwiiond 70—75 A,
HarnpsbkeHuem 12—30 B, quametp npoBosoku 1,6 MM, miar HaraBku 2,3—2,7 MM/00
(MM/ZIB. XOJ), yroJl TOJBOJA IPOBOJOKKM K Jneranu 15—30°, ckopocTh Mojadu
poBOJIOKK MeHee 1,65 M/muH, ckopocTh HamiaBku 0,50—0,65 m/muH. Ilpu Tokax
MeHee 100 A B CBapOyHyK Ie€Nb NOCIEAOBATENIBHO C HCTOYHUKOM ITUTAHUS
BKJIIOYAIOT JIOITOJHUTENBHY0 HHAYKTUBHOCTD 0,4—0,7 MI'H.

[Ipu moaroToBke /eTaneil MOBEPXHOCTh, MOJIEkKalIasl HallJIaBKe, JOJDKHA ObITh
3a4MIIeHa A0 METAJUIMYECKOro Ojecka. 3a4iCTKy JAeNal0T HEMOCPEACTBEHHO IMepen
HaIUIaBKOW MpU MOMOUIM HUTM(GOBATBHOM MIKYPKHU MPHU TEX K€ 4acTOTax BpalleHHs
JeTalld, YTO W TMpHU €€ HalylaBke. bueHue HamnaBiasieMoil MOBEPXHOCTH HE JOJIKHO
npesbimath 0,5 mm. [Ipu GonbiieM u3rube jeranu ee nepes HariaBKo HeoOX0IMMO
BBINIPABUTH JIMOO 00pabotarh Ha cTaHke. [loBpexxaeHHbIE pe3bOOBBIE OTBEPCTHUS
nepes HarIaBKoi HeoOXoauMo 00paboTaTh 0 MOJTHOTO YIAICHUS CTapoil pe3bObl.

BuOponyropyto HaruiaBky OCYIIECTBISIIOT Ha MOCTOSHHOM TOKE OOpaTHOU
nossipHocTy. ONTUMaNbHOE HaNpsKeHue npu HarutaBke 17 — 20 B.

Jinsa oxnaxkaeHus AeTanu NpUMEHSIOT 3—4 % pacTBOp KaJIBLIMHUPOBAHHOU
cogpl i 10—20 % pacTBOp TEXHHUYECKOro TiHIepruHa KoJIM4YecTBO KHAKOCTH,
M0/1aBa€MOI B 30HY HAIUIaBKH, PETYJIHPYIOT KPaHOM, YCTaHOBJIEHHBIM Ha



HAIUTaBOYHOH rojioBke. CTpys ®KHUAKOCTU HE JOJDKHA MOMaNaTh B CTOJIO AYTH, TaK KakK
9TO HAPYLIAET IIPOLIECC HAILJIABKU.

ToJsmyHa HAIIABISIEMOTO CJIOS 3aBUCHT OT COOTHOLIEHUS CKOPOCTEN MOJadu
AIIEKTPOJHON TMPOBOJIOKM W OKPYKHON CKOPOCTH BpAILCHUS JETaliu: yeM OoJiblie
CKOPOCTh MOJIa4¥ IIPOBOJIOKM U MEHBIIIE OKPYXKHAasi CKOPOCTh BPALIEHUs IETad, TEM
ToJle OyneT HaruiaBieHHbIN ciioi. C yBeIMYEHUEM OKPYXHOW CKOPOCTH BpAILLEHUS
JETaJIM HAIUIABJIIEMbI BAJIMK METAJUIA IIPU IIPOYMUX PABHBIX YCIOBHUSAX HAIUIABKU CTa-
HOBUTCS TOHbILIE U YKe. [Ipy 3TOM eciin TOJIIMHA HAIUIABJIEHHOTO CJI0SI TOJIKHA OBbITh
MUHUMAaJIBHON, TO NPHUMEHSAIOT TOHKYIO IPOBOJIOKY, a €clii TpeOyeTcsl MOIy4HTb
0oJiee TOJICTBIN CJIOH, TO MPUMEHSIOT IIPOBOJIOKY OOJIBIIETO TUaMeTpa.

CrabuIbHOCTh — MpollecCa  HAIUIABKUM  KOHTPOJUPYIOT MO  MOKa3aHUAM
amIiepMeTpa M II0 PAaBHOMEPHOCTM H3aaBaeMoro 3Byka. [Ipu HOpMambHOM Xxo0z€
mporecca CTpelka amIepMeTpa MOYTH HE KOJEONeTCS W CIBIIMIEH pPaBHOMEPHBIH
XapaKTEpHbIA 3BYK IUIaBsAUIEiicss OpoBOJOKW. IIpu HenmpaBWIBHO BBIOpaHHBIX
peXUMax HaIUIaBKM IPOLIECC HIAET IIPU HENPEPBIBHOM pPE3KOM ITOTPECKUBAHUH,
CTpeJIKa aMIIepMETpa Pe3KOo KOJIEOIEeTC s, IOB MOJy4aeTCsl IPEPHIBUCTHIM.

KauecTBO IMOIYyYEHHOrO CJ0sl HAaIUIABKU 3aBUCUT OT pslla NPUYMH. bonpmias
IIOPUCTOCTh HAIUIABJIEHHOTO METAJIA YKa3bIBAET HA 3arpSI3HEHHOCTh OXJIAXKIAIOIIEH
KHUJAKOCTH JHOO0 HENOCTATOYHO XOPOLIYI0 OYHUCTKY IOBEPXHOCTEM OCHOBHOTO
MeTajljla ¥ NpoBOJOKU. [Ipu ciaumkoM OOJIBIION OKpPYXKHOM CKOPOCTH JETalu B
HaIUIaBJIEHHOM MeTaljie 00pa3yercsi 00J1bII0e KOJUYECTBO PAKOBHH.

[Tocne muuTenbHOM  paOOTBl  HAIUIABOYHOW  TOJIOBKM  HM3HAILUBAKOTCA
Hanpasisomas TpyOka MyHIIITyKa, pUGIICHHUsS MOJAIOUIEr0 POJMKAa B MEXaHU3ME
1O0JIa4l IIPOBOJIOKH, OCJIa0eBaeT 3aTsbkKa KOHYCHOTO 0oJiTa HIaTyHa HaIlJIaBOYHOM
rojoBKM U mp. Bce 3T HeucnpaBHOCTH NPUBOAAT K HApPYIICHHIO CTaOMIBHOCTH
npolecca U 00pa3oBaHUIO Ae()EKTOB HAIUIABKU, IO3TOMY HEOOXOIUMO MPOU3BOAUTH
CBOEBPEMEHHOE 00CITyKNBAHNE YCTAHOBKH.

CBolicTBa MOKPBITUI NpHU BHOPOAYrOBOM HAIlIaBKE MOTYT OBITh YIIyYIIECHBI
IPUMEHEHUEM 3allUTHBIX cpef (AuoKcuaa yriaepoja, (rocoB, BOASHOrO Mapa,
NEHbI), HUCIOJIb30BAHUEM TIOPOIIKOBBIX IPOBOJIOK, MOCIEAYIOIEH TEPMHUUECKOM
00paboTKOM M3/1eIuil, 0OKaTKOM POJIMKAMH WM YJIBTPA3BYKOBBIM YIIPOUHEHHUEM.

[Ipu pa3paboTKe TEXHOJOTUYECKUX IPOLECCOB BUOPOAYTOBOIl HaIUIaBKH
YUUTBHIBAIOT psAJ ocoOeHHocTed. IlepBbli M mocienHUN BalMKU HAIUIABJISIOT Ha
LWIMHAPUYECKAE [IOBEPXHOCTH IIPU OTKIIOYEHHOW mopjade. [Ipm KOHCOIBHOM
3aKpEIUICHUH JETalM HAIUIaBKy BEAyT OT CBOOOJAHOro KOHLA K marpoHy. ["anrenm
JIeTaJIy HAIUIABISAIOT B IIOCIIEAHIOI0 OYEPEb.

Pe3b00BBIE MOBEPXHOCTH HAIUIABIAIOT 0€3 MOJauM OXJIAXKIAIOMIEH >KUIKOCTH.
[Tpu mare pe3pObl Gosee 1,5 MM IIar HamjgaBKU YCTAHABIMBACTCS PaBHBIM Ilary
pE3bOBbL.

JUIsi HamIaBKM DKCLEHTPHUKOB HMCIIOJIB3YIOT KOIMPHBIE YCTPOMCTBA, a BBUIET
JIEKTPOJIOB HA3HAUYAIOT Ha 2—3 MM OOJbIlEe BEIMYHUHBI dKCIEHTpUCUTET. LIImuirsn
riyouHoit menee 1,5—2,0 MM HaruIaBJISIIOT NIPU BPAIICHUH JETa, a 00Jiee KpyIHbIE



HUIMIBI — C MOJa4yedl TOJIOBKM BJOJb OCU JeTanu. B mocienHem ciydae mociie
HAIUIABKU KAXKJIOTO BaJIMKa JETallb MOBOPAYMBAIOT NPUMEPHO HA 180° OTHOCHUTENBHO
€€ OCH Y HAIUIABJISIIOT a3 Ha MPOTUBOMOJIOKHOM cTopoHe aetaiu. [Ipuem uckinroyaer
nedopMaIuu IeTaH.

Jlsist BUOPOAYTOBOM HAIUTABKU TMPUMEHSIOT MCTOYHUKH TUTAHUS C JKECTKOU
BHelTHeH xapakrepuctukoit: reneparopsl AJ[H-500/250, semmpsmurenu BC-300, BC-
600, npeobpazosatenu [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 TpaHcpopmaropoB CTDO-24, CTD-34 wnu apoccenbHyro
obmoTky Tpanchopmatopa CTH-500. IIpu mcmonb30BaHMM YKa3aHHBIX Jpoccemeit
JUISl TIOJIyYEHHUSI HY>KHOTO 3HAYEHUs] MHIAYKTUBHOCTH CJIEAYET CIeNaTh OTBOJbLI OT
BEPXHEro psijla OOMOTKHU Yepe3 OJMH-/IBA BUTKA JJIs MOCIEAYIOMEH UX KOMMYTAIlUH.

Pazpaboransl crnienuanuzupoBanHble ycTtaHoBku Y/JI-144. V]-209, V]I-283,
V]I-284, OKC-27414, OKC-27508, nannaBounsie ctanku Y /J[-143, OKC-11336
I'OCHUTHU, B TOM 4ucle YHHMBEpPCAIbHBIM CcTaHOK Y-653. CnenuaibHble
HarmaBouHble ToyIoBKM  OKC-6569M u  OKC-1252  of6ecneunBaror mojgady
HaIJIJABOYHOM MTPOBOJIOKHU U €€ BHOpaIuto. ['0JI0BKH MOTYT paboTaTh TaKKeE B PEKUME
HaIJIaBKH B CPeJIe 3alMTHOTO Ta3a U Mo cjoeM (uiroca pyu HAaHECEHUH TTOKPHITHI Ha
Hapy>XHbI€ U BHYTPEHHHE MOBEPXHOCTH. CKOPOCTh MOJIauu AJNEKTPOAHON MPOBOJIOKHU
cocrasisier 0,52-4,5 m/mMun. I'abaputhblie pa3zmepsl yctpoiicTB 730x300x700 mwm,
macca 60 Kr.

Henocrarku nponecca cienytouiue:

— CHHXXEHUE YCTalOCTHOM mpouHoctu 10 60 % wu3-3a oOpa3oBaHUs
3aKaJIOYHBIX CTPYKTYp B MaTepuaje, BhI3bIBAIOIIMX PACTATHUBAIONINE HAMPSIKEHUS U
HEOJHOPOJHOCTh TBEPAOCTH (B MECTax MEPEKPHITUS TOYEK CBAPKU B pe3ysibTaTe
OTIyCKa TBEPJIOCTh CHUKAETCS);

- HAJIMYUE TOp B TMOKPBITUM TO MPUYUHE OBICTPOro Mepexoja MeTajia M3
KUJKOTO COCTOSIHUS B TBEPJIOE.



[TpakTueckoe 3ansitue Nel2

Tema: «DIEeKTpoOIILIaKOBasl HAaIJIABKa»

Lenb: mpuBUTHE NPAKTHUYECKUX HABBIKOB MPHUMEHEHUS HJIEKTPOILIAKOBON
HAIUIaBKW, BbIOOpa OOOpYZOBaHUS M MapaMeTpa peXuMa IIIEKTPOILIAKOBOU
HaIlJIaBKHU.

1 MarepuanbHoe obecriedeHme

1.1  HMHcTpyKuMs K NPaKTUYECKOMY 3aHSITHIO.

1.2 Yeprexu neraneil.

1.3 CropaBouHasi U TEXHUYECKAs JIUTEpaTypa.

1.3.1 Opranuzanusi ¥ MPOBEACHUE MOHTaXa M PEMOHTA MPOMBIILIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK g CTY/l. yUpexKIeHUM cpel. mpod. oOpazoBanus
/[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 npo(pHIaKTUKA U PEMOHTA MPOMBIILIIEHHOTO 000pYOBaHUS: :
y4eOHUK I CTYyH. yupexaeHuil cpen. npod. Oopasosanus/[FO.H. Boponkun, H.B.
ITo3aHAKOB.- 4-€ u3n., crep.- M.: M3narensckuii ueHTp «Akagemusi», 2010-240c.

2 [Topsiiok BeITIOIHEHUS PaOOTHI

2.1 BbINOTHUTH ONMUCAHWE BOCCTAHOBJICHHUS JIETAd JJICKTPOIILIAKOBOU
HAIUIaBKOW.

2.2  BBINOJTHUTH CXEMY JJIEKTPOILIAKOBOI HAIJIaBKU.

2.3  BriOpaTh 000py10BaHHE JIJIs AJIEKTPOILIAKOBOM HAILJIABKHU.

2.4  BpIOpaTh mapaMeTphl peKUMa JJis SJIEKTPOIIAKOBON HAILJIABKHU.

JJIeKTPOLLIIAKOBAs HAIJIABKA

Onexmpouwinaxosas Hannaexka (OIIH) — mnpouecc HamigaBku, NpU KOTOPOM
VMCTOYHHUKOM TEIUIOTHI JJISl IIJIABJIEHUSI OCHOBHOT'O U MPUCAJOYHOTO METAJUIOB CITYKUT
[IUIAKOBasi BaHHA, pa3orpeBaemMasl MPOXOJSALIUM 4Yepe3 Hee DJIEKTPUUYECKUM TOKOM.
CymHoCcTh mpoliecca 3JIEKTPOIUIAKOBOM HAIUIaBKU TMOsICHSIET pucyHke 2.27. B
POCTPAHCTBE, OOpPA30BAHHOM IUIOCKOCTBIO  HaIJiaBiasieMoro wu3aenus [ U
(GOpMHPYIOLIUM KPUCTAILIM3ATOPOM 6, CO3JAETCsl BaHHA PacIUIaBICHHOrO LUIakKa 5, B
KOTOPYIO ToAaeTcs AeKTpod 4. Tok, mpoxoas Mexay 3JEKTPOJIOM U HU3JIETHUEM,
HarpeBaeT IIJIaKOBYIO BaHHY A0 TemmepaTypsl cBbilie 2000°C, B pe3yibTraTe 4ero



AJIEKTPOJIHBII W OCHOBHOM METayulbl OIUIABJISIIOTCS, 00pa3ys MeETaNIMYeCKYIo
BaHHY 3, IpW 3aTBEPAECBAHMHA KOTOPOM CO3JAETCs HAIUIABIEHHBIM Mertamn 2. [ns
OCYILIECTBIIEHUS TAKOr'0 Mpoliecca He0OX0AUMa JOBOJIBHO INIyOOKas IUIAKOBAasl BAHHA,
IIOJIyYE€HHE KOTOPOM IPOILE BCETO ITPU BEPTUKAIBLHOM HAIlJIaBKeE.

. 3

. 2

Pucynok 1. Cxema npouecca 3J1eKTPOLLJIAKOBOH HANJIABKH

Psan ocobennocrteir OIIIH BbIrogHO OTIMYAIOT €€ OT JPYrux crnocoOoB
HAIUIaBKU: TPU YCTAHOBUBLIEMCS 3JEKTPOLUIAKOBOM Ipollecce pa3OpbI3ruBaHUe
OTCYTCTBYET, ILIJAK HAAEKHO 3alUIIACT >KUIKYI METaUNIMYECKYl0 BaHHY OT
BPEIHOTO BO3/CHCTBHS BO3/AyXa, pacxoa (piroca Ha oOpa3oBaHHE UTAKOBOW KOPKHU Ha
MOBEPXHOCTH HAIUIaBISIEMOro MeTauia He mpeBblmaeT 5% ero maccsl. [Ipu DIIH
pacxo 3JIeKTpo3Heprun B 1,5—2 paza, a ¢moca — B 20 pa3 MeHbIIE, YeM IpH
ayroBom mpouecce. [Ipu BepTHKanbHOM MOJOKEHUU HAIJIABISEMONM MOBEPXHOCTH
oOJeryaercs BCIUIbIBAHUE Ta30BbIX IMY3bIPHKOB, YACTHUIl IIJIAKa W YJAJICHHE UX W3
metamia. Ilostomy npu OIIH ckinoHHOCT K 00pa3oBaHUIO TOpP U JPYTUX
HEIUIOTHOCTEN 3HAYUTENIbHO HIKE, YeM Npu AyroBol. BeneacrtBue OnaronpusTHOro
HaIlpaBJICHUS pOCTa KPHUCTAUIOB B  HAIUIABJIEHHOM METaJlle, IIOJIYyYE€HHOM
JIEKTPOIIAKOBBIM CIIOCOOOM, 3HAUUTENBHO CHUKAETCSI CKIIOHHOCTh K OOPa30BaHMIO
KPUCTAJUIM3ALMOHHBIX TPEIIMH. OJTOMY TaKXe CIIOCOOCTBYIOT 0o0jee HU3KHUE
CKOPOCTH HarpeBa M OXJIAKIEHUS OKOJIOLIOBHOW 30HBI, KPUCTAJUIM3AILMM BaHHBI
YKUIKOTO METajlIa, YeM MPH JyrOBOM HAIUIABKE.



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

DnekmpouLnakoeas HAnIaeKa 91eKmMpOOHbIMU NPOBOJOKAMU U HIACMUHAMU
(pucyHok 2.27) xapakTepu3yeTcsi BbICOKMM Kauy€CTBOM HAIJIABJIIEHHOIO MeTajljla U
3HAYUTENBHON NPOU3BOIUTEIBHOCTHIO.

JIns moJydeHHs] HAIUIaBJICHHOTO Ciosi MHUpuHOM A0 40 MM HIPUMEHSIOT
onHoanekrpoanyto JIIH. C yBennueHreM MMPUHBI HAIJIABKU 3JIEKTPOIY MPUIAIOT
KoJeOaTeNnbHbIe JBW)KCHHUS TapajUlesIbHO HaIIaBIsSeMON TMOBEPXHOCTH  JIMOO
YBEIIMYMBAIOT YUCIO 3JEKTpooB. MHoroanekTponnas JDIIH maer BO3MOXHOCTH B
IIMPOKUX TMpeJesiax JIETUPOBATh HAIUIABJISIEMbIA METaI 3a CYET HMCIOJIb30BAHUS
AIEKTPOAHBIX IPOBOJIOK PA3JIUYHOTO XMMUYECKOT0 COCTABA.

[Ipu HamiaBke TPSMOJIMHEMHBIX BEPTHKAIBHBIX MOBEPXHOCTEH HEOOIBIION
BbICOTHI (1,0—1,5 M) OpUMEHSIOT NJIACTUHYATBIE JJIEKTPOJAbI, YTO MO3BOJISET
UCIIOJI30BaTh TaKHE€ MaTepHallbl, KaK 4YyryH, M3 KOTOPBIX HENb3d WIH
3aTPYAHUTEIBHO U3TOTOBUTH IPOBOJIOKY.

Onekmpowinakosas Hanaiaerka  NAABAWUMCS — MYHOWMYKOM  OObEIUHSET
CHoCOOBbl HAIJIaBKK MPOBOJIOYHBIM M IUIACTUHYATBIM dJieKTpodamu. llpu sTom
croco0e 3IEKTPOIHbIE TPOBOJOKHU MOAAIOTCS Yepe3 TPYOKU MIIM Ma3bl B HETIOABUKHO
YCTaHOBJICHHOM IUIACTUHE (IJIABAIEMCS MYHJIINTYKE), CIyXalleil Uisi HarmpaBieHUs
ANEKTPOAHBIX MPOBOJOK M NOABOAA K HUM DJIEKTPUYECKOro Toka. B mponecce
HAIlUIaBKM MYHJINTYK OIUIABJISIETCSl B IUIAKOBOM BaHHE, 00pa3ys BMecCTe C
ANEKTPOAHBIMHU IIPOBOJIOKAMU HAIJIABJICHHBI METAJLI.

Dnexmpownakosas Haniaeka 3epHucmovim npucadoynvim mamepuaiom (31IM)
BO3MO’KHA C PaCXOJly€MbIM MJIM HEPACXOYyEMBIM 3JeKTpogoM. Ha pucyHnke 2.28 nana
cxema OIIIH pacxoayemblMu »3JEKTpOJaMU C OJHOBpeMeHHOW mnopadeit 3I1IM.
IlonaBaemble C 3a1aHHOM CKOPOCTBHIO B IIJIAKOBYIO BAHHY JJIEKTPOJIHBIE IPOBOJIOKH,
IUIaBSICh, CO3/IAI0T CIUIAB- CBA3KY, OOPa3yoIlyl0 MaTpHUIly (OCHOBY) HAIUIaBIsEMOTO
MeTaia. B mpouecce HamnaBku 1o3upoBaHHO monaroT 3IIM, manmpumep KapOHIbI
BOJIb()pama, KOTOPHIH B IIJTAKOBOW BaHHE MOBEPXHOCTHO OYMILAETCS, HArpeBaeTcs H,
HE CIUIABJSACh, BHEAPSAETCS B METAJUIMYECKYI0 BaHHY, 00pa3ysi M3HOCOCTOMKHUMN
KOMIIO3ULIMOHHBIN CILJIAB.



Pucynok 2. Cxema DIIIH 3epHUCTHIM NPUCATOYHBIM METAIIOM:

|/ — HalIaBICHHBIA MeETalUl; 2 — >KMJKas MeTa/uldyeckas BaHHA; 3 —
NUIaKoBasg BaHHA, 4 — KPUCTAUIM3ATOpP; S5 — DIJIEKTPOJHAS TPOBOJIOKA; 6 —
UTATEIb-103aTOP

I[Ipu OIIH 3epHUCTBIM NOPHUCAAOYHBIM MATEPUAIOM C HEPACXOIyEMbBIM
ANEKTPOAOM TOCIEIHUIN CIYKHUT JJII MOJBOJA TOKA K IUIAKOBOM BaHHE. 3€PHUCTBIN
MPUCAJOYHBIM MaTepuall MOJAl0T B IIAKOBYIO BaHHY, TpeOyemas Temrmeparypa
KOTOpOH oOecreynBaeTcs MPOXOMIAIIMM 4Yepe3 Hee TOKOM; CHJia TOKa 3aBUCHUT OT
CEUeHMs HepacxoayeMoro anektpoja. I[lnasace B mmakoBoi BanHe, 3IIM kamisimMu
CTEKAaeT Ha OIUIABJICHHYIO MOBEPXHOCTb HU3JEIUsA, CO31aBasi METAJUINYECKYIO BaHHY,
KOTOpasi, 3aTBep/ieBas, 00pa3yeT HAIJIABJIICHHBI METaJLI.

DnekmpowLnakosas HanIaseka 08yMs NapaiielbHblMu 1eHmamy MOsSICHAETCA Ha
pucysnke 2.29. DIeKTpoAHbIE JIEHThl 3 C 3a30pOM, YCTAHABIMBAEMBIM C IMOMOIIBIO
KJIMHA 2, IoAaloT K ocHoBHOMY MeTauty /.IlocpenctBom nByX BOpoHOK 4 ¢uitoc 5 ¢
M30BITKOM TOAAIOT HAa KXy JIGHTY. MeXIy JeHTaMH M OCHOBHBIM METAJNIOM
BO30YXKJAIOT DJIEKTPUYECKYIO JyTry, TMOJ JEHCTBHEM TEIUIOTH KOTOpou (iiroc
IJIABUTCS, CO3/1aBasi LUIAKOBYIO BaHHY 6. B CBA3M ¢ TeM, 4TO B 3a30p MEXKYy JIEHTaMHU



XOJIOJHBINA (JIFOC IOYTH HE MONAAAET, KUIAKUHN [IUIAK Pa3orpeBaeTcs, IIyHTUPYET TOK
IyTHM W HACTYNAeT 3JIEKTPOLLIAKOBBIM mpouecc. [lox neicTBueM CKUMAIOMUX CHII,
OKa3bIBa€MBbIX JJIEKTPUUECKHM TOKOM (MUHY-3((PEKT), )KUIKHUI IUTAK B 3a30p€ MEKTY
JIEHTAMHU TIOJIHUMAETCS HAJl MOBEPXHOCTBKO OCHOBHOro meraima Ha 20—30 mwm,
co3/laBasg yCTOMYMBYIO IIUIAKOBYIKO BaHHY. OJIEKTPOAHBIM METall IUIABUTCS B
[IUIAKOBOM BaHHE W B BUJE MEJIKHUX Karellb CTEKAaeT Ha OCHOBHOM MeTaJlJl, CIUIaBJISISICh
C HUM U 00pa3ysl HaruiaBlieHHbIH MeTasul 7. CTaOUIIbHBIN 3JIEKTPOIIAKOBBINA MPOIIECC
NOJIy4yaroT mpu 3a3ope Mexay JieHtamu 0,1 — 1 mupuHBl JEHTBI W TpHU
UCIIOJIb30BaHUN HM3KOKpeMHHUEBBIX ¢utocoB (AH-26m u 48-Od-10). Hammabka
nentamu pasmepom 60 x 0,8 mm (/= 1600 A; I//= 32—34 B) obGecneuyuBaer
MPOU3BOJUTENBHOCTD Mpolecca cBbilie 40 Kr/4 mpu /10J€e OCHOBHOTO MeTajuia 5—
8%.
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Pucynok 3. Cxema DIIH nByms napajuielbHbIMHU JIECHTAMHU



[TpakTueckoe 3ansitue Nel3

Tema: «HarutaBka moBEpXHOCTEN TPEHUS TBEPABIMU CILIABAMMY

[lenp: mpuBUTHE MPAKTUUYECKUX HABBIKOB OMPEEICHHUS IMOArOTOBUTEIBHBIX
paboT mpu HamjIaBKe TBEPABIMU CIUIaBaMH, BbIOOpa OOOpyJOBaHUS W IMapameTrpa
peXuMa 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 nueHTp «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 OBICTPOM3HANIUBAIOIIKNECS JIeTald OOOPYIOBaHUS HMMEIOT OOJIBIION
BeC, XOTS B paboTe y4aCTBYET TOJBKO MX TOHKHH Hapy>KHBIM CJIOW, BEC KOTOPOTO
gacto He mnpeBbimaer 10—15 % o6Omero Beca. Takue neramu SKOHOMUYECKH
1e’aecoo0pa3Ho  BOCCTAHABJIMBATh  HAIUIABKOM  M3HOIIEHHBIX  MOBEPXHOCTEH
AJIEKTPOJIAMH U CIUIABaMU C MOBBIIIEHHOMN TBEPIOCTHIO.

Cnenuanabnblie 3jekTpoabl Mmapok O3H-250, O3H-300, O3H-350, O3H-400 u
V-340 (1ab:1.28) npuUMEHSIOTCA JUIsl TIONYyYEeHHs] HAIUIaBKU CpEAHEH TBEPIOCTH
JeTajiedl W3 YrJIEpOJUCTBIX U CPEIHEIIETUPOBAHHBIX cTayied (UudpoBble MHIEKCHI
MOKA3bIBAIOT CPEIHIOI0 TBEPAOCTh TPETHETO CJI0s HAIUIaBKU o bpuHeno).



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
TaKMX 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 pasa Bsimie, yeM 3akaneHHoi cranm Mapku 40X. Dnexkrpoast O3H-300 u
O3H-250 cnexyer pekoMeHIOBaTh [JIsi HAIUIaBKWA 3aKaJ€HHBIX JeTalle U3
CpeaHeyrIepoAUCThIX cTaiieit Mapok 40 u 45, u3 XpoMucthix crajiieil mapok 30X,
35X, 40X wu gp. DOTU DJIEKTPOAbl MNPUMEHUMBI ISl HaIJIaBKU JIeTajled u3
MaJIOyTJIEPOAUCTBIX CTajel u craneit Mapok 35 u 40.

Mertann, wnamnaBiaeHHbid snektponamu O3H-250, xopomo o6pabareiBaercs
pPEXYIIMMU UHCTPYMEHTaMU. TBepAOCTh MeTallj1a, HaIlJIaBJIeHHOTo 3ekTpoaoM O3H-
300 u ap., MOXKeT OBbITh CHHMXKEHA OTKUIroM npu 850° M OXJIaKIEHUEM BMECTE C
NEeYbIO.

[Ipu 3akanke HarmIaBiIeHHbIN MeTaul gocturaet TBepaoctu HB 400—460.

Mapra | Pexomennyemerii XHMHYECKHIT COCTAR HAMMABNEHHOTO MeTa/na, %

3."'IEH1]]D-| PO ToKa |_ - e = % — — —

_ ] 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 nocroauneii, obpathas momaproets 0,15—0,17 26—29  03—0,5 — — —_
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 » _ 4,850 — — 19—=22 0,55—0,60 1,0—1,2

Tabauum 1. DexTpoabl AJisl HAIUTABKU CPEIHEN TBEPAOCTH

Onextpomamu T-540, T-590 u T-620 (cm. Tabn. 9.1) mist modydeHUs BBICOKOMH
TBEPJIOCTH  HAIUIABJSIOT  JIETAJIM, W3TFOTOBJICHHBIE U3 ILEMEHTUPYEMBIX U
3aKaJIMBAEMBIX CTaJICH, a TAKXKE JAeTAIM pabOYUX OPTaHOB JOPOKHBIX MAIIIHH.

BBuay oTCyTCTBHS EPBUYHBIX KapOUIOB U CPABHUTEIHLHO HEBBICOKOW CTETIEHU
JISTUPOBAHUS ayCTEHUTA XPOMOM M TUTAHOM METAaJlJI, HaIlJIaBJIEHHBIN 31ekTpoiom T-
540, cHWXaeT TBEPAOCTh MPU OTKHUIE M JOMYCKAET MEXaHUYECKYI0 00pabOTKy
pezanueM.  TBepaocTh — MeTaiia, — HarulaBieHHoOro  snekrpoaamu  T-540,
HEIMOCPEACTBEHHO Mocie HamiaBku paBHa 35—45 HRC; nocne orxura npu 900—
950° ona cHmxkaercs 1o 24—28 HRC, a nocne 3akajiku Ipu 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 XPYIMKOCThIO U CKJIIOHHOCTBIO K OOpa30BaHUIO TPEIIMH, MTOATOMY MpHU
OOJBIIOM H3HOCE PEKOMEHIYETCS HAIUIABIATH TOJIBKO BEpXHUE padodHe CIIOM.
HuxHue ciion HamapisioT 0oJiee MATKMMU dJIeKTpoAamMu. PexomenayemMbie cpeHue
3HAYEHUS AJIEKTPUYECKOTO TOKa: Il AuaMmeTpa snekrpoaa 4 mm — 200—20 a, ans
nuametrpa S Mm — 250—270 a.

VKa3zaHHBIMM ~ DJIEKTPOJAMHM  MOKHO  HAIUIABJIATH LIEKM W BAJIKU
KaMHEIPOOUIIOK, 3yObsi KOBIIIOB YKCKaBAaTOPOB U JIp.

CTOMKOCTH IIeK KaMHEAPOOMIOK YBEIMUYUBACTCS MOCIE HAIJIABKHU AJIEKTPOIOM
T-590 B 2 pa3a.

CraaMHuT — NOpOoUIKOOOpa3HbIM CIUIaB, KOTOPBIN PACIUIABISAETCA YIOJbHBIM
WU CTAJIbHBIM 3JEKTPOAOM Ha MOCTOSIHHOM TOKE MpU MNPSIMOM MOJSAPHOCTU U
HAHOCHTCS Ha JleTaib cioeM 3—4 MM. B kadecTBe duroca mpumensiercs Oypa.

CTaJlUHUT MOHO 3aMEIIMBaTh Ha YKUJKOM CTEKJIE U 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 DJIEKTPOJOM WJIM 3aMEHSIOT TopolikooOpasHyro muxty 0,65—0,80 mwm,
HAIOJIHEHHYIO MOPOIIKOOOpa3HOM CMeChl0 M3 (eppoMapraniia, CTaJuHUTA WIH JIp.
COCTaBOB.

BenenctBue Manoro 35eKTpUYecKoro COMpOTUBIICHUSI TPYOKH BECh CBApOYHBIN
TOK MPAKTUYECKH HMJET MO HEH, U Ayra BO30YKIAeTCs MEXIy TPYOKOW U JIeTajblo.
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 KOHIE
ANEKTPOAA 3alIMUIACT IUIABALIMICSA TOPOLIOK OT OKHUCIUTEIBHOIO JEWCTBUS
HApY>KHOTO BO3/yXa, YTO OOECHEYMBAET BBITOJHOE HCIOJb30BAHUE JICTUPYIOIIUX
aneMeHToB. U3 mopomkooOpa3Hoi cmecu B HamuiaBky mnepexonar 80—85 %
Mapranua, 90 % yraepona u 90 % xpoma.

Hpyroii, Oonee cimaboit 3amUTON SIBISIETCS AJEKTPOJIHAS HapyX)Has oOMaska
toamHaon 0,6—0,8 MM, KOTOpasi HOHU3UPYET DJICKTPUUECKYIO AYTY.

['my6okwuii mpoBap, HEOOXOIUMBIN MPU CBApPKE, TPUHOCUT BPE MPU HAIUIABKE,
TaK Kak BbI3BIBACT JIMIIHUM pPacxoJl Maprasiia, XpomMa M APYrUX JETHPYIOIINX
JIIEMEHTOB. [l JOCTH)KEHHMsI TPOYHOM CBSA3M HAIUIABIEHHOIO CJOSA C JIETABIO
J0CTaTOYHO MMETh TiyOuny mposapa 0,1—0,2 MM, HO Takoil Majblii TPOBap



MOJY4YUTh TPYAHO. OOBIUHO NpPU PYUYHOU HAILJIABKE TPyOUaAThIM 3JIEKTPOJOM ITyOnHa
nposapa cocranisier 0,7—1,0 Mm.

TpyOuarbie 371€KTPObl U3TOTOBIISIIOT U3 MSTKOW CTadbHOM JieHThl Mapku 10 u
08 ¢ conepxxanuem yriepoaa 0,1 %. [IpuMeHsIOT 3JIEKTPOABI ABYX NUAMETPOB: 6,2—
6,3 MM 13 JIeHTBI UpUHOM 18 MM 1 8,2— 8,4 13 JIeHTBI IUPUHOM 24 MM.

HenocrarkoM BBICOKOXPOMHUCTOM HAIlJIaBKH SIBJISETCS €€ Malyas yjaapHas
BA3KOCTh (B 2—3 pa3a MeHblIas, 4YeM y MapraHiioBUCTON HaruiaBku). Hanecenue Ha
MapraHilOBUCTYI0 CTallb M UYYT'YH BBICOKOXPOMHUCTOM HAIUIABKU  SIBJISIETCS
3aTpyAHUTEIbHBIM.

B pe3ynbrare MHOTOYMCIEHHBIX ONBITOB M MPOBEPKHM Ha IPOU3BOACTBE
YCTaHOBJIEHO, YTO HAWBBITOJAHEHIIIUM COCTABOM MapraHIIOBUCTOW HAIJIaBKU SBJISIETCS
TOT, B KOTOpoM conepxkutcs 1,9—2.3 % yrnepoaa u 19—23 % mapranuna. [Ipu stom
BaXXHO, YTOOBI KapOuabl 3anuManu He menee 20 % u He Oonee 35 % oT oOmiero
o0ObeMa HaIlIaBKH.

CopeprkaHue yriepoJia B HallJIaBKE BBITOJHO YBEJIUYUBATH 10 OINPENEIEHHOIO
npezena; eciu yriepoaa Oyaet Oombiie 2,3 %, To gaxe npu coaepxkanuu 20—23 %
MapraHiia B HarjIaBKe BBIJEISIOTCS 3epHa jieaedyputa, coaepxammue 4,2 % yriaepona,
TBEPAOCTH KOTOPhIX paBHa 800—1000 kI'/mMM?, B TO Bpems Kak TBEPIOCTh
KOMIUIEKCHBIX KapOuJI0B jkeye3a—maprania coctasiser 1200—1600 k[ /M2,

Kpome mpeunmyiiecTB, MapraiiioBUCTbIe HAIJIaBKH HUMEIOT M HEJOCTATOK: MX
koahuieHT pacmupeHus B 2,5 paza 0oJblie, 4YeM y MajoyrJIepoJAUCTON CTaju.
[ToaTOMy mpu OCTHIBAHMM B HAIUIaBKE BO3HUKAIOT TPEIIMHBI, KOTOPbIE la)xke Ha
HIeKax KaMHEAPOOMIIOK HE MPHUBOMAST K OTCIOCHHMIO HAIJIABKU W HE OTPAXKAlOTCA Ha
CpOKe cITy>XObI JeTanu. B HEeKOTOpBIX cilyyasix, HampuMep MpH HaIUIaBKe TMOJIOC IS
JIE3BUM HOXKEM, ITU TPEIINHBI MOXKHO ITOJTHOCTHIO YCTPAHUT.

JUiss  BOCCTAHOBJIICHHMS IIEK KAMHEIPOOWJIOK TPUMEHSIOT  TpyOdarbie
AJIEKTPOJbI, HAIMOJHEHHBIC JOMEHHBIM  (eppomapraHiieM WIH  JTOMEHHBIM
dbeppomaprannem ¢ Hukenem. lllexn mis npoOaeHUsT U3BECTHIKA WU APYTUX TOPOJ
Majol MPOYHOCTH HAIUIABJISIOT TPyOUaTbIMU DIIEKTPOJAMH, HANOJHEHHBIMU
CTIMHUTOM.

[Ipy HammaBke IIEK BO3MOXHO UX KOpoOjeHue (puynok. 78 a) B pesynbTare
OONBIION yCaJKM HAaIUIaBIEHHOTO MeTtaiuia. [losromy clienyer OJIHOBPEMEHHO
MPOU3BOANUTH HAMJIABKy 3—4 IIeK KOPOTKUMHU y4acTKaMu, MOCTENEHHO Mepexois OT
OJIHOM IIEKHU K JPYTroi, 4TOOBI 32 3TO BpeMsl YCIIEBAJl OCTBITh Y4aCTOK, HAIJIABJICHHBIH
nepBbIM (PUCYHOK 78 6 — 1u@dpbl Ha PUCYHKE YKa3bIBAIOT IOCIEI0BATEILHOCTh
HaIUJIaBKU OTAEJIbHBIX YYaCTKOB IPU OJHOBPEMEHHOW HAILJIABKE TPEX ILIEK).

st yMeHbIIeHHsT KOPOOJCHUS MEXIYy HAIIaBICHHBIMU yYacTKaMu peodep
CJIeyeT OCTaBJIATh HE3AaNOJHEHHBIE MPOMEKYTKH, 3aIlJIaBIIsSsl UX MOCIE OKOHYAHMS
HaIUIaBKM W IIOJHOIO OCTBhIBaHMUS ILIEKH, HO HE BCE MOAPAN, a COrjacHo uudpam,
0003HAYEHHBIM Ha PUCYHKE 78 6, YTOOBI IIeKa yCreBaga OCThIBATh.

Hlexu cienyeT ykIaAbIBaTh Ui HAIIABKU TakK, YTOOBI UX BEC CIIOCOOCTBOBAI
YMEHBIIICHUIO KOopoOsieHus (pucynok78,6). OqHako naxe mpu coOJIIOJACHUU BCEX



NEPEYUCIIEHHbIX MEp IMpPEeIOCTOPOKHOCTH BCE JK€ IMPOUCXOJUT HEKOTOpPOe
KOpoOJieHue, Al yCTpaHEHUs KOTOPOro Ha OOpaTHOM CTOpPOHE KM HAIUIABIISIOT
ycunuBatomue pedpa (pucynok78,2). 11oBepXHOCTh 1IEK MPOBEPSIOT JUHEHKaMH 10
pebpam U 1o AUaroHaJsIM.

TonmmHaa cos, HamIaBIsieMOro Ha napoOsimue pedpa 3a OJAWH TPOXOJ, He
J0bkHa mpeBblmate 6 MM. [lpu HammaBke KakJIOTO CIEIYIOIIETO CJIOSl CIeayeT
TIIATEIbHO yAAJIATh IUIAK.

@opMy HaIUIaBJIEHHBIX pedep NpoBepArOT IIA0IOHOM (pucynox78,0). PebOpa
HEMpaBWILHOW (POopMBI, MOAOOHO ociabieHHOMY pedpy, OBICTPO W3HANTUBAIOTCS.
HepomycTuMbl BOAAWHBI, KOTOPHIE JODKHBI OBITh OO0S3aTENBHO 3allIaBJICHBI.
HeoOxoqumMo 0COOEHHO THIATEIBHO OYHMIIATH OT MUIaKa MECTa, MOJJIeKaIIie
HaIUIaBKe.
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Pucynok 1. HamiaBka mek KaMHeIpOOMIOK



[TpakTnueckoe 3ansitue Nel4

Tema: «I'azorurameHHOE HanbUIEHHE. [ a30MOPOIIKOBast HAIJIABKA)

[lenp: npuUBUTHE NPAKTUUYECKUX HABBIKOB IPUMEHEHHUS Ta30ILIAMEHHOTO
HaIlbIJICHUS, Ta30MOPOIIKOBOM HAIUIaBKH, BBIOOpa 0OOpyAOBaHUS W TapameTpa
peXuMa ra3orIaMeHHOTO HallbJICHUS, Ta30MOPOIIKOBOM HATIABKH.

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 CTYyO. yupexnaeHuil cpen. npod. Odpazosanus/[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 o0OopynoBaHWE I  Ta30IUIAMEHHOTO  HAmbUICHUS U
ra3onopOIIKOBOM HAILUIABKH.

4.4 BpiOpaTh mnapaMmeTpbl pexuMa JJs Ta30IUIAMEHHOTO HamlbUICHUS |
ra3onopoOIIKOBOM HAIUIABKHU.

I'azoBast Ham1aBKa

l'azo06as nannaéxa — HaIIaBKa, MPU KOTOPOM B KaUeCTBE UCTOUYHUKA TETIOTHI
HCIIOJIB3YIOT Ta30BOE MJIaMsl, TTOJTy4aeMoe MPU CHKUTaHUU ra3000pa3HbIX MPOJTYKTOB B
Kucioposie. ['a30BBIM TIJIaMEHEM  CHEUHMAIBHBIX TOPEJIOK MOKHO IPOU3BOJIUTH
HAIUIaBKY M HalbUICHUE TOKPBITUM, a TAaK)Ke MX OIUIaBiieHHe. B kauecTBe roproyero
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 MPOMBINUIEHHOCTH. Ee MOKHO
MOAPA3AEIUTh HA Ta30BYIO HAIUIABKY C MPHUCAAKON MPYTKOB WM MPOBOJIOKH,



ra3onopoIIKOBYI0 M Ta30IUIAMEHHOE HAIbUICHWE C MOCIEAYIOIIUM OIUIABICHHEM.
TexHonorust HaHECEHUsI TOKPBITUI STUMHU CIIOCOOAMU TIPOCTA U IOCTYIHA.

l'aszo6yl0 Hannasky ¢ HNpuUcaokol nNPYmKo8 Ulu HNPOBOJIOKU BBIOIHSIIOT
BPYUYHYIO, IJITaBHBIM 00pa30M alleTUICHOBBIMU T'OpEJIKaMu TUIa «3BE3104YKay,
«3Bespa», 1'C-2, I'C-3, I'C-4 u gp. IlpuHuMn ux yCTpoWCTBAa OJWHAKOB, OHHU
pPa3TUYarOTCs MOIIHOCTHIO U Ta0apUTHBIMU pa3Mepamu.

Takyro HamjgaBKy MPUMEHSIOT B OCHOBHOM JUJII HAHECEHHS M3HOCOCTOMKHUX
CIUIaBOB THUNA CTEJUIMTa, copmaiita u J1p. [lpm HamiaBke 3THX MaTEpHUaloOB
UCIIOJIB3YIOT (JIIOCKI HAa OCHOBE Oypbl U OOpHOM KHUCIOTHI. JleTann HeOOJIbIINX
pa3MepoB HAIIABISAIOT 0€3 MPeaBapUTEIBLHOTO IMOAOTPEeBa, KPyMHOrabapuTHbBIE
netanu nogorpesatoT 10 5S00—700°C. Ilpu sTom crocoOe MpUMEHSIOT TpyOUaThie
HaIJIAaBOYHBIE MAaTepuaibl, MPEJCTABISAIONIME COOOM CTalbHBICE WM HHUKEICBBIC
TpyOKH, 3amOJHEHHBIE TMOPOIIKOM, Hampumep Kapoumom Bojibppama. B mporecce
HaIUIaBKH Ta30KUCIOPOAHBIM IUIAMEHEM TpyOKa pacIulaBisIeTCsl, & U3HOCOCTOMKHIA
HaIOJIHUTEb MOTPykKaeTCs B pacIuIaBIeHHbIN MeTal, o0pazys
BBICOKOU3HOCOCTONKHUI KOMITIO3UIITMOHHBIN CIIJIaB.

["a3oByt0 HamjaBKy C MNPUCATKONM MPYTKOB WM HPOBOJOKU HCIOIB3YIOT B
CEJIbCKOM XO3SIUCTBE, JOPOKHOM CTPOMTENLCTBE JIJIsl YIPOUHEHUSI pabOYMX OpPraHoOB
MAaIlIuH.

l'azonopowxosas Hannaéka TO3BOJISIET  YIPOUHATh JACTAIM  CIIOKHOMN
KoHpurypanuu cioeM MuHHMaidbHOW TonmuHbl (0,1—0,3 mMM) 6e3 pazbaBiieHHS
OCHOBHBIM METAJNIOM, TaK Kak 30Ha nepexoaa cocrasisieT Bcero 100—120 mxm. [ns
HAIUTABKU MCTOJB3YIOT ClenualibHbie Topenku (puc. 2.26). Kucmopon mo tpyOxe
MOCTyIaeT 4Yepe3 WUHXKEKTop /0B kamepy cmemieHus 9. AnerwieH mo TpyOke 7
MOJAETCS B KaHAJ 6,0KpY>KAIOUIUN UHKEKTOp. M3 KaHana 6 alleTUIIEH UHKEKTUPYETCS
CTpyel KHUCJIOPOJa, BHITEKAIOUIET0 U3 MHKEKTOPA, B KaMepy CMeELIeHus 9, rae rasbl
CMENIMBAIOTCS, IO TPYOKE 5 MOCTyNaroT B MyHAIITYK / ¥, BBIXOJS U3 HETO, CTOPAIOT,
o0pasys cBapouHoe miams 2. [locne ycraHoBieHUs: HEOOXOAUMOTO COCTaBa MIAMEHU
U pa3orpesa JeTald OTKPBIBAIOT OTCEKaTe b MOpoIKa (Ha puc. 2.26 He noka3zaH). U3
OyHkepa [3MOpPONIIOK TOJA JEUCTBUEM COOCTBEHHOTO Beca M HWHXKEKTHPYIOIIETO
NEUCTBUS KHCIOPOJHOW CTPYH, BBIXOIAIIEW W3 WHXKEKTOpa [2, Tmomajxaer B
CMECHUTEIIbHYI0 Kamepy [/, rae cMemmuBaeTcs ¢ KUCJIopoaoM. IIoTOk KHCIOpOaHO-
MOPOIIKOBOM CMECH MOCTYIMAaeT B MHXKEKTOp (), o0ecrieynBas MHKEKIUIO TOPIOYEro
raza — auetrwiceHa. Ha BbIxozie U3 MyHIITYKa alle€TUIIEHO-KUCIIOPOIHAS CMECh TOPUT
B BHUJC IJJAMEHHU, KOTOpPOE OOeCreyrMBaeT HEOOXOIMMBIN HarpeB HaIlIaBIseMOM
MOBEPXHOCTH 4 M YaCTHI] TOPOIIIKA, CO3/1aBasi OOIIYI0 CBAPOUYHYIO BaHHY J.

HamnnaBky BenyT IrpaHyIMpOBaHHBIM CaMO(IIOCYIOIUMCS IOPOLIKOM CHCTEMBI
«xpoMm — 060p — HuKenb». Pacxox mopomika pocturaer 2,7 kr/d4. PekoMeHyembie
pa3mepsl yactul nopomka 40—100 MxM. ['a300pOIIKOBYIO HAIIABKY UCIIOIB3YIOT B
OCHOBHOM IIpH PEMOHTHBIX paboTax MJi1 BOCCTAHOBJIECHHMS W YIPOYHEHHUS
aBTOTPAKTOPHBIX  JETajeil, IITaMIOB MW  MaTpull, TOJOBOK pEIbCOB B



JKEJIE3HOJOPOKHOM TPAHCIIOPTE U Jpyrux jeraneil. Hepocratok 3toro cnocodba —
HU3KO€ HUCTI0Ib30BaHNUE HAIJIABOYHBIX MaTepuaioB (60-80%).
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Pucynok 1. I'opesaka 1Jisi ra30nopoimKkoBOd HAMJIABKHA

l'azonnamennoe HanvileHue ¢ nNOCIEOVIOWUM  ONlAGleHuemM (Haniaska
HanvlieHuem) TO3BOJSIET HAHOCUTh TOHKUM M3HOCOCTOMKMM cliol 06e3 aedopmaruu
U3JIeTUSl U OCHOBAaH Ha MPUMEHEHUH CILJIaBOB «HUKENb — XPOM — KPEMHUI — Oop»
B BHJI€ MOPOIIKOB ¢ Temmeparypoi muasienus 1020— 1080°C. [lanHbie criiaBbl
SBIIAIOTCS CaMOQIIOCYIONUMUCS, TaK Kak MpU TUIABICHUM OOpa3yloT 3allluTHHIE
CTeKkJ1I000pa3Hble NUIaKU. TeXHOJIOrHYecKu crnocod COCTOUT U3 JBYX IMPOLECCOB —
HalbUICHUSI TOKPBITHUS M €ro oriasieHus. [Ipomecc ra3ominaMeHHOTO HallbUICHUS
BKJIIOYAET B ceOs HarpeB Marepuaia J0 >KUIAKOTO COCTOSHHS, €ro paclbUICHUE
ra3oBOM CTpyeli W HaHECEHHE C OOJIBIION CKOPOCThIO Ha 00pabaThIBacMyrO
MoBepXHOCTh. [Ipu ynape 4acTUIIBI COEUHSAIOTCA MEXAY COOOM U C MOBEPXHOCTHIO,
o0Opasyst HanblIeHHBIN ciiod. [loBepXHOCTh U3AeNus nepe]l HallbUICHUEM TOABEPTatoT
MEeCKOCTpyHHOU 00padoTke. {15 HanmbUICHUS UCIOIB3YIOT Tra30IIaMEHHBIE TOPEJIKU
MOPOIIKOBOTO THIA, B YAaCTHOCTH T€, KOTOPBHIE NMPUMEHSIOT JJIsI Ta30MOPOIIKOBOM
HAaIUIaBKHU.

IIpouecc omiaBiaeHus OCYIIECTBIISIIOT TEMU K€ TOPEJIKAMU, UYTO U HaIlbLJICHHUE,
a TakKe MHAYKIMOHHBIM, MEYHBIM WJIM TUIa3MEHHBbIM criocobamu. [Ipu orutaBienun
HAIBUICHHYIO MOBEPXHOCTh HArpeBaloT J0 TE€X MOp, MOKa OHAa He 3a0JIECTUT U B HEH
HE OTPA3UTCS IUIaMsl, IIPU STOM IPOUCXOAUT CIUIABIICHUE OILIABJIEHHOIO CIIOS €



OCHOBHBIM METAJUIOM. B CBSI3M ¢ T€M, YTO OIUIABJICHUIO MOKPBITUS MPEIIIECTBYET
npeaBapuTenbHblil moxorpeB aeranu Ao temmneparypbsl 800—900°C, stoTr cmnocob
NPUMEHSIOT JJI1 CPABHUTEIBHO HEOONBIINX U3IENIHM, Macca U popMa KOTOPBIX JAIOT
BO3MOYHOCTb HarpeBaTh UX 10 TPeOyeMbIX TeMIepatyp 0e3 3aTpyIHEHUSI.

['a3ormiaMeHHBIM HAINBUIEHUEM C IOCIEIYIOIIUM OIUIABICHUEM YIIPOYHSIIOT
IUTYHKEPBL, JIONTAaTKU BEHTHWISITOPOB, JIEMEXH IUIYTOB, IITAMIIBI U T.II.



[TpakTuueckoe 3ansitue NelS

Tema: «/lyroBoe u BbICOKOYaCTOTHOE HanbuieHHE. [lTa3MeHHOE HATIBIIICHUE.

[lens: mnpuBUTHE  NPAKTUYECKUX  HABBIKOB  MNPUMEHEHUA  JyrOBOIO,
BBICOKOYACTOTHOTO U IJIA3MEHHOT'O HAIlbUICHUS, BEIOOpa 000PYI0BaHMS U ITapaMeTpa
peKuMa TyroBOTro, BEICOKOYACTOTHOIO M TJIA3MEHHOTO HAIIBIJICHUS.

5 MarepuanbpHoe oOecrieueHue

5.1 HHcTpyKuHs K MIpakKTUYECKOMY 3aHSATHIO.

5.2 Ueptexu aeraneil.

5.3 CnpaBouHas U TEXHUYECKAs IUTEpaTypa.

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.: U3narensckuil neHTp «Axagemus», 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 BriOpats o0OopyaoBaHue i JAYrOBOTO, BBICOKOYAaCTOTHOTO U
IJIA3MEHHOT'O HAIbUICHUS.

6.4 BriOpaTh mapameTpbl pexuMa Jisi TyroBOT0, BBICOKOYACTOTHOTO U
IJIA3MEHHOTO HANbUICHUSL.

JlyroBoe " BbICOKOYAaCTOTHOE HanbuieHHe. Cxema 0y206020
Hanvl1eHus. CxeMa BbICOKOYACTOTHOT0 HANBLJICHUS.

CyuiHocTb npoiiecca 0y208020 HanbvlleHus 3aKII0YaeTCs B TOM, YTO MOAAI0IIUM
MEXaHU3MOM 2 4Yepe3 HAKOHEYHUK 3 HENpEephIBHO TMOJAIOTCA MOJ YIJIOM JIBE
W30JIMPOBAaHHbIC, HAXOJAIIMECS TOJ] HANpsHKEHWEM  MPOBOJOKM 1, mipu
CONPUKOCHOBEHUU KOTOPBIX BO3HUKAET AJIEKTPUUECKas Ayra (pUCyHOK 9).



Pucynoxk 1. Cxema 0yeos020 nanvinenus

PacninaBiieHHBI B HEW B3JEKTPOAHBIN METANI PACHBUISETCS CTPYEH CKATOTO
BO3ayXxa, noaogumoro nox aasienueM 0,4-0,6 Mlla uwepe3 comno 4 B 30HY IyrH,
YCKOPSIETCSl U HAIIPaBJISIETCSl HA MOBEPXHOCTD JeTanu 5, 00pa3ys HAINbUICHHBIN CIIOH.
Jns yroBoro HambpUICHHsS OTE€YECTBEHHAs IPOMBIIIJIEHHOCTh BBIIYCKAET PY4YHbIC
(OM-14, ODM-14M) u cranounble (OM-12-67, ODM-15) MeramauzaTopbl, a TaKke
ycTaHOBKYy YJIM-2, B KOTOpYyI BXOAST ABa Mmertamum3aropa OM-14M, cBapouHblid
BBIIIPSIMUTEINb, IyJbT YIPABICHHS, MEXAaHU3M [OJAaYM IPOBOJIOKH, CpPEICTBA
WHMBUAYaJbHOW 3alIUThI OIlepaTopa.

Crnoco0 mpocT B 00CITy)KMBaHUU, OTJIMYAETCS YHUBEPCAIbHOCTBIO: B KAUECTBE
HaMbUISIOMIMX MaTEepUaiOB  MOXHO MPUMEHSATH JJIEKTPOJHBIE CBAapOUYHbIE U
U3HOCOCTOMKHME HarminaBouHble mpoBosioku (CB-0812C, Hn-40, Hn-40X13,
Hu30XIT'CA u ap.), a Takxe IpOBOJOKU M3 LIBETHBIX METAJUIOB (HUKEJS, LIMHKA, MEIU
W 7p.); BO3MOXKHO HAHECEHHME Ha TOBEPXHOCTH JleTalied  3allUTHBIX
AHTUKOPPO3MOHHBIX TOKPBITHH, a TaKkKe H3HOCOCTOMKHX - MPH BOCCTAaHOBJICHUU
neraneit. TonmmHa moKpeITUA cocTaBiisieT OT 0,1 MM 10 HECKOJNIBKUX MUJJIUMETPOB.
[TokpeiTHsi MOTyT OBITh HaHECEHbI Ha JeTanu Jo00H (Gopmbl (LIMIMHIPUYECKUE,
IUIOCKME) W3 Pa3IUYHbIX MaTepHalioB (CTajdd, YyryHa, LBETHBIX METAJIOB).
[Ipumenenue cmnocoba 11e1eco00pa3HO HE TOJBKO HAa KPYMHBIX PEMOHTHBIX
NPEeANpUATUSIX, HO W Ha HEOONIbIHMX (HAmpUMep, B PEMOHTHBIX MACTEPCKUX
KOJIX030B, COBX030B).

HamnblneHrue BBINOMHAIOT, KaK MPaBUJIO, B JBa MpPUEMA: CHAYalla HAMBUISIOT
MOJICJION, a 3aTeM TPeOyeMblil CIIaB.

[Ipou3BOAUTENBHOCTE 0y208020 Hanvinenusi coctabiger 3- 20 kr/a. K
HEJ0CTaTKaM IpoLiecca OTHOCUTCS MOBBIIIEHHOE OKHCJIEHUE METajlla, BbITOpaHUE
JETUPYIOIIUX AJIEMEHTOB, BCJEJACTBUE YEro XUMHUYECKUH COCTaB MOKPBITHUS
3HAUYUTEJILHO OTJIMYAETCSI OT UCXOJHOro cocTaBa. [IpuMeHeHue N1 HambUICHUS



IPOBOJIOK € M30BITKOM JIETHMPYIOIIMX 3JEMEHTOB B  ONPEICICHHOW Mepe
KOMIIEHCUPYET UX MTOTEPU IIPU BBITOPAHMH.

CymHocTs mpouecca 6biCOKOYACMOMHO20 HAaNblleHuss COCTOUT B TOM, 4YTO
IIPOBOJIOKA 6 MOJAIOIIMMHU pPOJMKaMU 7 4Yepe3 KaHAJ HaIpPaBISIIOIIEH BTYJIKH &
KOJBIEBOTO HMHAYKTOpa 4, NMUTAaEMOro OT TE€HEepaTropa TOKa BBICOKOW 4YacTOTHI,
[OJIaeTCsl B 30HY KOHLIEHTPATOpa TOKAa, KOTOPHIN IUIABUT €€ Ha HEOOJIBLIIOM Yy4acTKe
JUIMHBI, a IPOXOJsINas 4epe3 BO3AYLIHBIM KaHall 5 CTpys BO3AyXa pacHbUIIET Ha
MEJIKME YacTULbl 3 ¥ HAHOCUT Ha MOBEPXHOCTH JeTanu 1, popmupys Takum oOpa3zom
nokpeiTue 2 (pucyHok 10).

/12 3 4 ]

Pucynox 3. Cxema evicokouacmommnoco HanviieHus

B kauecTBe HambpUIIEMOro MaTepuajia MPUMEHSIOT CTalbHbBIE IPOBOJIOKU
TUaAMETPOM 4-5 MM TeX K€ MapOoK, YTO U JJI TyTOBOTO HambuieHHs. Beicokas gacToTa
toka (100- 300 k') oOecrieunBaeTcs MPUMEHEHHEM JIAMIIOBBIX T€HEPATOPOB TOKOB
BbIcOKOM yacToThl Tuma JII'TI3-30, JIT'TI3-60r, I'3-46 u ap.

[To cpaBHEeHWIO ¢ JYyrOBBIM HAIBUICHHEM BBICOKOYACTOTHOE YMECHBINIACT
BBITOPAaHUE DJIEMEHTOB, IOBBIIIACT IIOTHOCTh TOKPBITHH, HO €r0 00OpYyJAOBaHHE
CIIOXKHEE U IOPOIKE.

H.]Ia?.MeHHO-I[yI‘OBOG HaIlblJICHHC

[Ina3MeHHOE HalbUIEHHWE 0 CPAaBHEHUIO C Ta30IUIaMEHHBIM HAMNbUICHHEM U
AIEKTPOAYTOBOM METAJITU3aIlUel UMEET Pl MPEUMYIIECTB:

. MO3BOJIIET HAHOCUTh MOKPBITUS U3 MaTEpHaJOB IMIUPOKOrO0 COCTaBa
(MeTauibl, CIUIaBbl, OKCH[bI, KapOWJbl, HUTPUJIbLI, OOpPHUJbI, TJIACTMACCHl M UX
pa3iuuHble KOMIIO3UIIMM) Ha pa3sHOOOpa3HbI MaTepuand OCHOBBI (METasulbl,
KepaMuKa, rpaduT, IIacTMacchl 1 JIp.);



. IUTa3MOTPOHBI  MO3BOJIAIOT B HIMPOKUX TPEJeNax peryinpoBaTth
HHEPreTHYECKUE XaPAKTEPUCTUKHU IJIa3Mbl, YTO OOJIETYAET MOIYYCHHE MOKPBITUN CO
CBOICTBaMHU, 0OOYCIIOBJIEHHBIMU TPEOOBAaHUSAMH TEXHOJIOTHH;

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

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

[11a3MeHHO-AYroBO€ HAIbUICHHE [0 BUAY HCIOIB3YEMOI0 MPUCATOYHOTO
MaTepuaia MOApa3iesseTcs] Ha: HANbUICHWE MOPOIIKOM W HAaNbUICHHE MPOBOJIOKOM
(pucyHok 3.12).

TexHoJ0rn4ecKuii mpouecc

[TopomKOBBIE PACHBUTUTENN B 3aBUCUMOCTH OT CBOMCTB U Pa3MEpOB YaCTHUIL
MOTYT OCYUIECTBIISITh MOJIayy MPUCAAOYHOT0 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.

Ilogauya mnopomka B IUIA3MEHHYIO CTPYHO MCIOJB3YETCA B IIIA3MOTPOHAX
00JbIION MOIIHOCTH. Takas cxeMa MojJayd He BiAUsSeT Ha (OPMHUPOBAHHE MOTOKA
IUIa3MBbl, a MJIa3MOTPOHBI XapaKTEPU3YIOTCS 3aBBIIIEHHON MOIIHOCTBIO, YTOOBI TEIUIa
IUTA3MEHHOM CTPYH XBaTWJIO Ha HATPEB NOPOIIKA.

[lomaya mopoiika B JOAHOAHYIO 30HY HauOoJiee BBITOJAHA C TOYKH 3PEHHUS
TeII000MeHa, HO COMpPsKEHa ¢ MEeperpeBOM YacTUll B COIJie U 3a0MBaHHMEM COILIa
pacruiaBie€HHbIMU YacTULIAMH, 4YTO NPUBOAUT K HEOOXOAMMOCTH BBIIIBUKEHUS
MOBBILICHHBIX TPEOOBaHUI K paBHOMEPHOCTH I10J1a4H MOPOILIKA.

O} pexTuBHOCTH HarpeBa YacTULl MOPOIIKA MOKHO MOBBICUTh IIPU OJHUX U TEX
KE IapaMerpax peXHMOB IyTeM 0oJjiee PaBHOMEPHOTO €ro paclpeAciieHus II0
CEUYCHHIO TOpSYE 30HBI IJIA3MEHHOM CTPyH. DTOMY CIIOCOOCTBYIOT KOHCTPYKLIMH
IJIa3MOTPOHOB, IO3BOJIIOIIKAE BBOAUTH MOPOLIOK B IUIA3MEHHYIO CTPYIO HE 4Yepes
OIHO OTBEPCTHE, a, HAIPUMEp, YEPE3 TPH, PACHOJIOKEHHBIX noxa yrioMm 120°. Ilpu
stom KIIJ[ HarpeBa nopomika n3mensercs ot 2 10 30 %.



Pucynox 4. Cxema I1JIA3MEHHOT O HaIbUICHUSA:
a - MOPOIIKOM; O - MPOBOJOKON. 1 - MOMBOA TIa3MO0OOpa3yIOLIEro rasza; 2 - KaroA
IJ1a3MOTPOHA; 3 - KOpIycC Karoaa; 4 - U30JATop; S -KOpIyc aHoAa; 6 - MOPOUIKOBbIN
nuTaTenb (pUC. a) WM MEXaHW3M MoAauyu NpoBOJOKU (puc. 0); 7 - moaBoA rasa,
TPAHCHIOPTUPYIOIIETO MOPOUIOK; § - TIJIa3MEHHAs CTPYA; 9 - ICTOUHUK MUTAHUS.

Pucynox 5. Cxembl 1o1a4yu IOPOIIKa B ILIA3MOTPOH:
| - B ma3MeHHy0 CTpy1o; 2 - O/ YIVIOM K IUIa3MEHHOM CTpye; 3 - B COILIO.



[TpakTueckoe 3ansitue Nel6

Tema:  «Pa3paboTka  TEXHOJOTMYECKOTO  TMpOIlECCa  BOCCTAHOBJICHUS
MOBEPXHOCTEN XPOMHPOBAHUEM.

Llens: npuBUTHE NPAKTUYECKUX HABBIKOB pa3pabOTKU TEXHOJIOTHYECKOTO
Mpoliecca BOCCTAaHOBJICHUS MTOBEPXHOCTEH XpPOMUPOBAHUEM, 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 uzxa., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Meroapl npopUIaKTHKKA U PEMOHTA MPOMBIIIJIEHHOTO O000pYOBaHUS: :
y4eOHUK Ui CTYy[. 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

TexHosiornyeckue ornepanuu Mpud  PEMOHTE (BOCCTAHOBIICHUM) JIeTalei
XPOMHPOBAHUEM BBITIOIHSIOT B CJIEAYIONICH MOCIIEI0BATEIIBHOCTH.

Mexannyeckas obpaboTka. [ToBepxHOCTH JeTajiei, [MOUIEXKAIIE
XpPOMHUPOBaHUIO, NIIUQYIOT 70 BBIBEJACHUS CJIEJAOB HM3HOCA M TOJYyYCHHS
HEO0OXO0IUMON T€OMETPUYECKON (HOPMBI.

[IpombIBKa neTanell B OpraHUYECKUX PaCTBOPUTENSAX U MPOTHUPKA BETOLIBIO. B
KauecTBE PacTBOPUTEIICH IPUMEHSIOT OCH3MH, KEPOCHH, TPUXJIOPITaH, OCH30II U JIp.

MonTaxx  gerasieid Ha  moaBecky. HeoOxomumo — cienuth,  4TOOBI
JeTalld OJIMHAKOBO OTCTOSUIA OT TMOBEPXHOCTH aHOAAa. BaHHy cienyeT 3arpyxartb
OJIHOPOJHBIMM JIETANIIMH, YKPEIUICHHBIMU Ha OJMHAKOBBIX MojaBeckax. IlogBecku u
KOHTAKThI JOJDKHBI OBITh M3TOTOBJICHBI M3 OJIMHAKOBBIX MarepuanioB. KoHTaKTHbIC



KPIOUKH PEKOMEHIYETCS M3rOTaBIIMBaTh U3 OPOH3bI U Meau. B kadecTBe Marepuana
JUIs TIOABECOK, MPUMEHSIOT CTajlb, CEYEHHUS MOJIBECOK PACCUUTHIBAIOT, UCXOIS M3
mrotHocTH TokKa 0,7... 1,0 A/Mm2. ExxemHEBHO aHOBI OYMIIAIOT OT OKHCIIOB U HajJeTa
AIEKTPOJIUTA.

O06e3xupuBaHue. Pexomennyercs MPUMEHSITh ANEKTPOIUTUUYECKOE
00e3:KUpUBaHUE B pacTBope cieayromiero cocrapa: enkuii Hatp (NaOH)—30... 50
r/im; kanpiuHupoBanHas coja (iINa2C03)—25...30 r/n u xkuakoe crexsio (Na2Si03)
— 10 ... 20 r/m.

Temneparypa snekrponura — 60... 70°, mioTHOCTh TOKa — 5....15 A/am2.
Bpems 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 IMOCIe MPOMBIBKH BOJIA
pPaBHOMEPHO CMauMBaeT TMOBEpXHOCTh. [locime 00e3KupuBaHUS TPOU3BOIUTCS
M30JsIMsI ] TTOBEPXHOCTEH, HE MOJIEKAIIMX XPOMUPOBAHUIO. {7151 U30AIMHU MOXKHO
NPUMEHATh TNEPXJOPBUHWIOBBIM Jak, nak AK-20, wuemnynoua, BUHHUILIACT,
MJICKCUTIIAC, XJIOPBUHUIIOBBIE TPYOKU MM XJIOPBUHUIIOBYIO» U30JIAIIUOHHYIO JICHTY.

JlekanmupoBanue — 3TO TIporiecc 0O0pabOTKM JeTajieli B XpOMOBOM™
anekTposuTe, coctosmeM u3 100 r xpomoBoro anruapuaa (CrO3) u 2...3 T cepHOit
kuciotel (H&SO4) na 1 11 BobIL.

JlekanupoBaHue (TpaBJieHUE) CTANbHBIX JeTajel mpoBoasT B Teuenue 30... 90
C TpH TUIOTHOCTH ToKa 25... 40 A/mM2. A 1nia neraneil U3 ceporo 4yryHa Jydliue
pe3yJbTaThl, B CMBICJIE MPOYHOCTU CIECTUICHUS, JOCTUTAIOTCS MPHU TJIOTHOCTH TOKa
20... 25 A/aM2 u npoaoIBKUTENBIIOCTH JekanupoBanus 25... 30 cex. Temnepatypa
AIIEKTPOJIMTA BO BCEX CIIyuasx JoJbKHA ObITh 55... 60 °C.

[Tponecc xpomupoBanus. [lociae aHOHOTO JAEKAMUPOBAHUS JIETANIN 3arPyKatOT
B BaHHY XpPOMHMPOBAHMS M MPOTPEBAIOT UX IMPU BBHIKIIOUEHHOM TOKE B T€UEHHUE S... 6
MHH, a 3aTeM JalT TOJHBIA TOK COIVIACHO peXuMy XpomupoBanus. Ilpu
XPOMUPOBAHUN YYTYHHBIXJIETaJEH BHayajie B TE€UEHUE 3... 5 MHUH JAIOT «TOJYOK
TOKa» MpU IUIOTHOCTH, B 2...2,5 pa3a MpeBbIAIONEH BBIOPAHHYIO MO PEKUMY.
Konebanust TemmepaTypbl sJekTposutra MOryT ObITh B mpenenax +1 °C. He
JOMYCKAIOTCSl MEPEPBIBbI TOKAa B MPOLECCE ANEKTPOJIN3a, TaK KaK OHHU BBI3BIBAIOT
OTCJIAaMBAHHUE XPOMOBOTO MOKPBITUS. [IpoAOMIKUTE Tpollecc mociie NmepepbiBa TOKa
MOXHO, €CJIU XPOMHUPYEMYIO IMOBEPXHOCTh MOJBEPTHYTh aHOJAHOMY TPABJICHUIO MPU
mwiotHoct Toka 25... 30 A/mM2 B Teuenme 30... 40 c, a 3aTeM H3MEHHUTH
HalpaBJICHWE TOKa. B 2TOM ciydae ocakIeHHEe Xpoma CJleAyeT HayuHaTh MpHU
KaToJMHOW TMOoTHOCTH Toka 20... 25 A/AM2 W TOCTENEHHO YyBEIWYUBATH JI0
HOPMAJIBHOM.

AHOIBI 11 XPOMUPOBAHUSA M3rOTABJIMBAIOT M3 YUCTOIO CBUHIA WJIM CIUIABA,
cocrosiero u3 92...93% ceunua u 7... 8% cypbMbl. AHOJIBI U3 YMCTOI'O CBUHIIA B
OoJibIlIel CTEMEHW TMOKPBIBAIOTCS HEPACTBOPUMON UM HEMPOBOMSIICH IUICHKOMN
XPOMOBOKHCJIOTO CBUHIIA, Y€M aHObI U3 CIUIaBa CBUHIIA U CYpbMbl. B OOJbIIMHCTBE
CJIy4aeB aHOJbl M3TOTABIMBAIOT MJIOCKUMU U TUIMHApUYecKuMu. [Ipu



XPOMHUPOBAHUH JIeTaJeH CII0KHOM KOH(HUTypary Oo4epTaHus aHOAa OMpPEACISIOTCS
dbopmoil karona. PaccrosiHue Mexay aHoAamMu U JETalsIMU PEKOMEHIYETCsl JenaTh
30... 35 MM, HO He Oomee 50 mMm. Paccrositnue nmeraneli OT AHMINA BaHHBI JOIKHO
coctaBiaTh HEe MeHee 100... 150 MM, a OT BepxXHEro ypoBHS DJJIEKTPOJIUTa — HE
MeHee 50... 80 MM. YpoBeHb 3JIEKTPOJIMTA JOHKEH OBITh HUKE BEPXHUX KPOMOK
BaHHbl Ha 100...150 mm. Ilpu 3aBemBaHuM JeTaneil B BaHHY HEOOXOAMMO, YTOObI
BCE yYaCTKM AaHOJOB ObUIM OJAMHAKOBO YJAJE€Hbl OT IMPOTHUBOIOJIOKHBIX YyYaCTKOB
karona. [Ipm 3TOM TOJNIIMHA €O XpOMa OTKJIAJBIBAETCSI PAaBHOMEPHO IO BCEW
NOBEPXHOCTH JIETAJIH.

['myOuHa morpy’>kKeHHsI aHOJOB W JeTajeil (KaToJoB) B BaHHY JOJDKHA OBITh
OJINHAKOBOM, TaK KaK MNPU Pa3IM4HON TIIyOMHE Ha KpasxX XPOMHUPYEMBIX JeTajeu
oOpa3yloTcs yToulleHus, uckaxaroume ¢popmy. CKOpOCTh OCaXICHHS CIOS XpoMa
npu wiotHocTH Toka 40... 100 A/am2 cocrasnsier 0,03... 0,06 Mmm/4.

[To okoHYaHMM Mpolecca XPOMHUPOBAHUS JIETAIM BBITPYXKAIOT W3 BaHHBI U
BMECTE C ITOJABECKaMHU IMPOMBIBAIOT B XOJIOJIHOM BoJie (B cCOOpHUKE 2JIeKTposnTa) 15...
20 c. OkoHYaTEeIBHO JETad MOIOT B XOJOAHON MMPOTOYHOM BOJIE.

OOpaboTka nocne NokpbITUsA. [IpOMBITBIE U OUMILEHHBIE OT U3OJISILUHU AETaIN
MHOT/Ia TOABEpPraloT TepMUueckoid oOpabotke npu Temmeparype 150—200°C B
Te4YeHue 2...3 4, a 3aTe€M MEXaHUYECKOM.

Jnst nuindoBaHUST MPUMEHSIOT KPYTH MSTKHAE WIM CpedHEd TBEPAOCTH C
pazmepom 3epHa ot 60 no 120. [llnudoBanue BeayT Mpu MHTEHCUBHOM OXJIAXKICHUU
KUAKOCTBI0O U mpu ckopoctu kpyra 20...30.m/c m Bbime. CKOpOCTbh BpalllEeHUS
neraan—12...20 M/MuH.

Pexumpl anextponnsa. Ilpouecc ocaxaeHuss Xpoma M CBOWCTBA XPOMOBBIX
NOKPBITUM 3aBUCAT OT PEXUMA, MPU KOTOPOM OCAKIAETCS XPOM HA IMOBEPXHOCTH
METaa, T. €. OT KaTOJAHOU IUIOTHOCTU TOKA M TeMIeparyphl anekrposuta. Hanbonee
SCHOE€ TPEACTaBIEHHE O [MPUMEPHBIX TpaHULAX PEXKUMOB  BJIEKTPOIU3A,
00ecneurBaoIIUX IMOJIYyYEHHE Ceporo, OJIECTALIEr0 U MOJOYHOTO OCAJKOB XpoMa,
JaeT JuarpaMMa IUIOTHOCTH Toka M TemrepaTypbl (DK—t), u3oOpaxeHnHas Ha
pucyHke 19.

Cepblii 0ocamok Xpoma MOSIBIISIETCSI HAa KaToAE€ MNpPU HU3KUX TeMmIepaTypax
anektponu3a (35...50 °C) m mmpokoM Juamna3zoHe IIOTHOCTEW Toka. Ocaaku
onectsimero®* xpoma o0nanaroT BbICOKOM TBepaocThio (6000... 9000 H/mm2),
BBICOKOW M3HOCOCTOMKOCTBIO U MEHBIIEHW XPYIKOCTHIO.



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

Mosiounblid  XpoM TOJly4aeTcsi mpu  0OoJjiee BBICOKMX  TeMmIeparypax,
anektposuta (Beime 70 °C) U MMPOKOM HHTEpBAJIe MIOTHOCTEW Toka. MojiouHbIe
OCaJIKM  OTJIMYAIOTCA  MOHIKEHHOM  TBepaocthio  (4400..-6000  H/mm2),
IIJIACTUYHOCTBIO U IIOBBIIIEHHON KOPPO3UOHHOM CTOUKOCTBIO.

[Topucroe xpomupoBanue. Ilopucroe XpoMHpOBaHUE MPUMEHSETCA IpHU
pEMOHTE JneTanei, padoTaIIKUX HAa TPEHHWE B Mape C Pa3IUYHbBIMU METAJUIAMHU U
CIUIaBaMHM TPHU BBICOKMX YJIEJbHBIX JABJICHUAX U OKPYKHBIX CKOPOCTAX WU TpPHU
MOBBIIICHHBIX Temneparypax. K Takum JeTansiM OTHOCSTCS THIIb3bl LWJIMHIPOB
JBUTATENIE BHYTPEHHETO CrOPaHusl, KOJIEHYAThIE BaJbl U JP.

[lopuctble  XpOMOBBIE TOKPBITHS ~MOKHO  IOJIy4aTb  MEXaHUYECKHM,,
XUMHYECKUM U JIEKTPOXUMHUYECKUM CIIOCOOaMHU.

[Ipy MexaHuW4YecKoM crocoOe Ha IMOBEPXHOCTh JETalu JI0 XPOMUPOBAHUS
HAHOCST yIJIyOJICHUs B BUJE MOP WM KaHAIOB. Takylo MOJATOTOBKY 00€CIEUMBAIOT
HAaKaTKOM CHEUUaJbHBIM POJIMKOM, ApPOOECTpyHHON 00pabOTKON U APYrHMMH
cnocobamu. [lociie xpoMupoBaHuUsi BOCIIPOU3BOASATCS HEPOBHOCTH, TIOJYUYEHHbBIE TIPU
MOATOTOBKE.

XUMUYECKUM  CIIOCOOOM  MONy4aroT IMOPHUCTOCTb  IMyTeM  TpPaBJICHHUS
IIOBEPXHOCTH B COJITHOM KHCJIOTE.

Haubonpiiee pacrnpocTpaHeHHE TMOMYYMT  DJICKTPOXHUMHUECKHH  CIOCO0
MOJIYYCHHSI TIOPUCTOTO XpoMa. DTOT CIOco0 3aKovyaeTcs B aHOTHON 00paboTke
XPOMHUPOBAHHBIX JAETaled B 3JEKTPOJUTE TOrO K€ cocTaBa. B 3aBUCHMMOCTH OT
PEXKUMOB XPOMUPOBAHUS MOPUCTOCTh XPOMOBBIX MOKPBITUN OBIBAET ABYX THIIOB —
KaHalipyaTass M ToyeudHas.. [Ipy peMoHTEe Tuib3 UMUIUMHAPOB, BTYJIOK, KOJEHYATHIX
BaJIOB M MOJIOOHBIX UM JeTallell MPUMEHSAETCS KaHAIb4aThli TUIT MOPUCTOCTH. Takyk>
NOPUCTOCTh W HAUMEHBIIMI H3HOC B YCJIOBHUSAX TPEHUS MOXKHO IMOJIYYHUTh IIPU
XpPOMHUPOBAHUU B 3JIeKTpoautTe, cocrosimeM u3 250 r Cr03 u 2,5 r H2S04 na 1 n



BOJIbI, TIpU Temmeparype anekrpoauta 60+1 °C u kaToaHOU MITIOTHOCTH TOKa 55... 60
A/nM2. TpaiieHue BenyT IpH IJIOTHOCTH aHOAHOTrO ToKa 35 ...45 A/nM2 B TeueHue 8
MUH B TOM K€ 3JIEKTPOJIUTE.

Toueynass mopucTocTh OOpa3zyeTcsi MpU XPOMHUPOBAHUM B YHHUBEPCATHLHOM
ANEKTPOJIUTE TPH IUIOTHOCTH Toka 45... 55 A/am2 u temmepatype 50... 55 °C.
AHOHYI0 00pabOTKy MPOBOJAT TaK kK€, KaK M MPH KaHaJIb4yaToOll MOPUCTOCTH, T. €.
pu IWIoTHOCTH ToKa 35... 45 A/am2 B TeueHue 8 MUH.

XpOMHUpPOBAHHE B CaMOpPEryJMpYIOIIEMCs 3JeKTpoiuTe. B mocnennee Bpems
pa3pa00OTaH  HOBBIM  XPOMOBBIM  DJEKTPOJUT,  HA3bIBAEMbIH  CKOPOCTHBIM
CaMOpPETYJIMPYIOIIUMCS, €r0 COCTaB: XpOMOBBbIN  aHruapun — 225... 300 r/m,
KpeMHepTOpucThIi Kanuii — 20 r/71 ¥ CepHOKUCIBIN CTPOHIIUN — 6 T/11.

B TakoM 31eKTpoJuTe BBIXOJA MO TOKY MPU XPOMHPOBAHUU COCTaBisieT 17...
22%. CamoperyJupyromuMcsi OH Ha3BaH NHOTOMY, YTO IPU 3JEKTPOIU3E B HEM
aBTOMATHUYECKHU TMOJJIEPKUBACTCS HEOOXOuMasi KOHIIEHTpAIlMs aHMOHOB, BBOJIMMBIX
B XPOMOBBIN AJEKTPOJIUT. DTO MPOUCXOJUT B PE3yJIbTaTe U30BITOYHOIO KOJIMYECTBA
TPYJHOPACTBOPUMBIX COJIEH KPEeMHE(PTOPUCTOTO Kajusl M CEPHOKHUCIOIO CTPOHIMS,
PacTBOPUMOCTb KOTOPBIX M3MEHSETCS B 3aBUCUMOCTH OT KOHLEHTPALMH XPOMOBOIO
AHTUAPHUIA U TEMIIEPATYPHI JJIEKTPOJIUTA.

UToObl MOJIy4UTh HU3HOCOCTOMKOE TMOKPBITHE B CAMOPETYJIUPYIOIIEMCS
ANEKTPOIUTE, PEKOMEHAYIOT COOJIOIATh CIEAYIOIIME PEKUMbl XPOMHPOBAHUSA:
mwioTHoCcTh Toka 50... 100 A/nM2, Temneparypa snekTpoiuta 45... 55°C. Monouynble
OCaJK1 MOYKHO TMOJYYHUTh NpHU Temreparype aekrponauta 55... 70 °C u mI0THOCTH
toka 20... 35 A/am2. MuKpOTBEpJIOCTh MOKPHITUNA M3 CaMOPETryJIUPYIOIIETOcs
anektposuta coctarisier 3000... 13 000 H/mm2.

Henocrarok Takoro aiekTpojauTa — CHUIbHOE B3aUMOJEHCTBUE €r0 CO CTAJBIO
U JpyrUMH MeETajUlaMd, B peE3yJbTaTe€ YEro MNPOUCXOAUT pacTpPaBIMBaHUE
oOpabartbiBaeMbIx moBepxHOCTel. [loaToMy 3arpykarh neTaind B BaHHY HEOOXOIUMO
TOJIBKO MPU BKIIFOYEHHOM TOKE. AHOJBI ISl XPOMUPOBAHUS B CAMOPETYJIUPYIOIIEMCS
ANEKTPOJIUTE PEKOMEHIyeTcsa npumeHsATh u3 ciara: 90% ceunma u 10% oinosa.
YToObl MPUTOTOBUTH CAMOPETYJIUPYIOIIUICS 3JIEKTPOJIUT, B BAHHE XPOMHPOBAHUS
PACTBOPSIIOT HY>KHO€ KOJIMYECTBO XPOMOBOIO AHTMJAPUJA W JOJIMBAIOT BOAY 10
pabouero ypoBHs. [IpeaBapuTenbHO XpOMOBBIM AaHTUIAPHUA MOABEPTalOT AHAINU3Y Ha
COJIEp)KaHUE CEPHOM KHCIOThI, KOTOPYIO VAQIAIOT M3 JJIEKTPOJIUTA IyTEM
n00aBJIeHNUs B HEro YIJIEKUCIOro Oapus wiu cTpoHuus. Ha 1 r cepHON KUCIOTHI
BBOJAT 2,2... 2,3 1 yruekucinoro 6apus win 1,53 r yraekucioro crponuus. [locne
OCKJEHUS CEPHOM KHUCIOTBI B JJEKTPOJUT BBOJAT HYKHOE KOJUYECTBO
CEpPHOKHCIIOTO CTPOHIHUS U KPEMHEPTOPUCTOTO KA U HAIPEBAIOT JI0 TEMIIEpaTypbl
50...60°C. HarpeBanue pmurcs 15... 164 mnpum nepuoanuecKOM NEPEMENIMBAHUU
yepe3 Kaxable 2... 3 4. [Tocie 3Toro 35eKTpoJIUT rOTOB K AKCILUTYaTaluH.

KoppekTupyroT 3JIeKTPOIUT MyTEM CUCTEMATUYECKOTO 100aBICHHS XPOMOBOTO
anruapuga. Bmecte ¢ XpoMOBBIM aHTUIPUAOM BBOJSAT YIJIEKUCIBIA CTPOHLIMM.



KpemuedTopua kanvs U CEpHOKUCIBIA CTPOHIMM B KoiludecTBe | r/1 100aBifIoT,
KOT'JIa IOBEPXHOCTh OTXPOMHUPOBAHHBIX JieTanel npubimxkaercsa K 1 M2.

KoHTpoap XpOMOBBIX MNOKPBITHI. B NpPOHW3BOACTBEHHBIX YCIOBHUAX KauyeCTBO
MOKPBITUM  CIEAYET IPOBEPATHh BHEIIHMM OCMOTPOM M 3aMEpPOM pa3MepoB
XpPOMHUPOBAHHBIX MNOBepxHOCTe. [Ipy BHemHeM ocMoTpe HEOO0XO0aUMO O0palaTh
BHUMaHHUE Ha 0JIECK, OTCIOCHHUE U IUIOTHOCTh OCAJKa, PABHOMEPHOCTb U OTCYTCTBHE
HIETYIIEHUs] U Jpyrue BuAuMble AePeKkThbl. JlepekThl MOKPBITUH MOJIy4aloTcs B
pe3yJsibTaTe HEUCIpaBHOCTEH B pabOTe BaHH XPOMHUPOBAHMSI, HAIIPUMEP OTCIIauBaHUE
HNOKPBITUSI  BO3HMKAeT B  pe3yslbTare HEJAOCTAaTOYHOIO  O0OE3KUpPUBAHUS U
JEKAIMPOBaHUs, a TAKXKE IIPU HAIMYNHU IIEPEPBHIBOB TOKA B MPOLIECCE XPOMUPOBAHUS.
[lemymenne O0CagKoB IIOABIIAETCS IIPU  HEIOCTAaTOYHOM KOHTAKTE JETald ¢
IIOJBECKOW WJIM IIPY IIOBBIIMIEHHOW IUIOTHOCTHM TOKa. HepaBHOMEpHOE NOKpHITHE
MOJKET OBITh MpH OO0Pa30BaHMU IJICHKM XPOMAaTOB CBHMHIIA HAa aHOJAX, HEIOCTATKE
CEpHOI KUCIOTHI, U30BITKE TPEXBAJCHTHOTO Xpoma. Bo m3bexxaHue nepeurcieHHbIX
BbIIIE J1e(DEKTOB, HEOOXOAUMO OTKOPPEKTUPOBATH JIEKTPOIUT U YCTPAHUTH JIPYTHE
HEMNoJIaJIK1 B paboTe BAHH XPOMUPOBAHUS.

O6opynoBanue. Cxema PaCIOJIOKEHUS 00opy0BaHUS ydacTka
BOCCTAHOBJICHHMS JE€TAJNIEN XPOMUPOBAHUEM NIPUBECHA HA pUCyHKe 20.
Hcrounuku Toka — BeIMpIMUTEIN ¢ HampsbkeHuem 12 B BAKI'-12/6-3000,

BAIT-12/600M, BAC-600/300 u npyrue, a Takxe HU3KOBOJbTHBIE TeHepaTopbl AH /I
500/250, 750/375, 1000/500, 1500/750. Banubl a1 raabBaHUYECKOrO YyyacTKa
U3TOTABJIMBAIOT U3 JUCTOBOM cTanmu ToOMMHOW 4... 5 MMm. OOnMIIOBKa AJi BaHH
IPOMBIBKM M 00€3KupuBaHUs HE TpeOyeTcs. BHYTpEHHIOI0 TOBEPXHOCTh 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 MIPOMBIBKH;
5— BaHHA LTSI XOJIOHOU MIPOMBIBKH;
6— BaHHA VIS JEKAMUPOBAHMUS;
7 — BAaHHA TS XpPOMUPOBAHUS,
8 — BaHHA TUISt yJIaBIUBAHUS AIEKTPOJINTA;
9 — mkad CYIIMJIbHBIH; 10— CTEJUIAXK pemdboHa;
11 — aneKTpoTenbdep;
12 — COOpHUK-HEUTpaIU3aTop;

13 — cron JJI1 MOHTAa>»Xa U ICMOHTAKa.



[TpakTueckoe 3ansitue Nel7

Tema:  «Pa3paboTka  TEXHOJOTMYECKOTO  TMpOIlECCa  BOCCTAHOBJICHUS
MOBEPXHOCTEH JKEIIE3HEHUEM).

Llenp: npuBUTHE NPAKTUYECKUX HABBIKOB pa3pabOTKU TEXHOJIOTHYECKOTO
mpoilecca BOCCTAHOBJICHUS MTOBEPXHOCTEH JKEJIC3HECHUEM.

9 MarepuanbHoe obecrieueHue

9.1 HHcTpyKUHs K NTPAaKTHYECKOMY 3aHATHIO.

9.2  Ueprexu aeraineil.

9.3 ChpaBouHasi U TEXHHUYECKAs JIUTEpaTypa.

1.3.1 Opranuzanusi ¥ MNPOBEACHUE MOHTaXa W PEMOHTA IPOMBIIICHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK AJis1 CTYJ. yupexaeHuil cpea. npod. oopazoBaHus
/[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 npopHUIaKTHKKA U PEMOHTA MPOMBIILIEHHOTO 000PYI0BaHUS: :
y4eOHUK Uil CTYH. yupexaeHuil cpen. npod. O6pazosanus/[I0.H. Bopoukun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: U3narensckuid neHTp «Akagemusi», 2010-240c.

10 Tlopsigok BBIMOTHEHUS paOOTHI

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

10.2 BsiOpaTh 2JIEKTPOHT JTS KETIC3HEHHUS.

10.3 Pa3paboTraTh TEXHOJOTUYECKHUM MPOIECC BOCCTAHOBIICHUS TOBEPXHOCTEH
KEJIE3HEHUEM.

TexHonornueckuii npouece xejae3HeHus

Texnomornyeckue omnepauud MOpU PEMOHTE (BOCCTAaHOBJICHUH) JeTalielt
’KEJIE3HEHWEM BBITNOJHAIOT B CIEIYIOIIEH IOCIe0BaTeIbHOCTH: MEeXaHHYecKast
00pabOTKa BOCCTaHaBIMBAEMbIX IIOBEPXHOCTEH; IMPOMBIBKA  OPraHUYECKUMH
pPacTBOPHUTENSAIMU; TPOMBIBKA B BOJE; HM3OJSALUS TOBEPXHOCTEH, HE MOJICKAIINX
MOKPBITHIO; MOHTaX J€Taleld Ha MOJBECKY; DJEKTPOXUMHYECKOE O0E€3KUPHUBAHUE;
MPOMBIBKA B TOpsiYel W XOJIOJHOM BOJE; aHOJHas 0OpadoTKa; >Kele3HEHHUe,
MPOMBIBKA B TOPSTUEH BOJIE TIOCIIE KEIC3HEHHS.

Mexanndeckasi 00pab0Tka BOCCTaHABIMBAEMBIX MOBEPXHOCTEH MPOU3BOAUTCS
C IEJIBIO YJaJIeHUs! CIEeI0B U3HOCA M CO3/IaHUs TpeOyeMoil TeoMeTpHUEcKOi (OPMBI.



[ITepoxoBaTocTh MOBEPXHOCTEN TOCTE 00padOTKU NODKHA OBITH B mpeaenax #a=1,25
MM ma ['OCT 2789—73. IIpombIBKa AeTanel OpPraHWYECKUMH PAaCTBOPUTEISIMU,
M30JIALMS  TOBEPXHOCTEM, HE NOMJICKAIUX MOKPHITUIO, MOHTaX JeTajied Ha
MOJIBECKY, AJIEKTPOXUMHUYECKOE 00C3KUPUBAHUE, TPOMBIBKA B TOPSUYEH U XOJIOTHOU
BOJI€ TTPOU3BOJIATCS TaK ke, KaK U IPU XPOMUPOBAHUH.

AHopaHast 00paboTKa JeTajieil MpOou3BOAUTCS B BaHHE CIEAYIOIIEr0 COCTaBa:
cepHas kuciora — 360 ...400 r/1 u cepHokucioe xene3o — 10... 25 /.

Pexxum oOpaboTku: Temmeparypa snekrponaura 18... 25 °C, mIOTHOCTh TOKa
30... 80 A/mm2, Bpemsi TpaBiaeHus 30... 60 ¢ B 3aBUCUMOCTH OT
TepMOOOpaOOTKH JaeTayii. B kaduecTBe aHOJOB MPUMEHSIOT IUIACTMHBI M3 CBUHIIA,
IJIOMIAIb KOTOPBIX B 2... 4 pa3za JOJDKHA MPEBbIIATh IUJIONMIAlb 00pabaThiBaeMoit
MMOBEPXHOCTH JETAIEH.

[Tocne anogHOM 00pabOTKHU J€TaNX MPOMBIBAIOT B BAHHE C XOJIOJAHOW BOJOW B
teuenue 0,5... 1,0 muH. [loBepxHOCTh neTajnei mocie aHOJAHOW 0O0pabOTKM JOJIKHA
HUMETh CBETII0-CEPEOPUCTHIN IIBET.

C uenp0  MONYyYEHUS  HAACKHBIX  YCTOWYMBBIX  pE3YyJIbTAaTOB IO
MPOYHOCTH  CLEIUICHUS]  TOKPBITUS C  OCHOBOM  MpH  BOCCTaHOBJIEHUU
KpYITHOTa0ApUTHBIX JIeTajel, W3TOTOBJIECHHBIX U3 JIETUPOBAHHBIX CTajed U
3aKaJIeHHBIX JI0 BBICOKOW TBEPAOCTH, aHOJIHYIO 00pabOTKy JeTasieil BeyT CHayaja B
pacTBOpe XJOPUCTOro Xkenesa, 3areM B 30% pacTBope cepHOM KHCIOTHL. B BaHHE
YKEJIE3HEHUs JAEeTalIi BbIACPKUBAIOT 0€3 Toka 1 ... 2 MUH A NOJOIpPEBa, a MOTOM
oABEpraroT TpapieHUI0. CTalbHbIE JETalu C PAa3IMYHOM TEPMHUYECKONM U XMMHUKO-
TepMUUYECKO 00pabOTKOM TpaBsAT mpu IUIoTHOCTH Toka 40... 100 A/nM2 B TeueHue
2... 5 muH. Temneparypa XJOpUCTOTO ANEKTPOJIUTA AOKHA ObITH B mpenenax 70...
80°C. Ilocne TpaBiaeHHUs B XJIOPUCTOM BJIEKTPOIUTE AETAIH TIIATENBHO IPOMBIBAIOT B
XOJIOHHOM BOJE C LENbI0 YNAJIECHHUS OCTaTKOB XJIOPUCTOIO DJIEKTPOJIUTA U
OXJaXJEHUs JeTanu. J[ias ouucTkM nerainu oOT uiaMma, OO0pa3yroIIerocs mpu
TpPaBJICHUU B XJIOPUCTOM DJJIEKTPOJIHUTE, MPOU3BOAMUTCS aHOAHas oOpabdoTka B 30%
pactBope H2S04. Tlocine aHOIHOM OYUCTKH JACTaId MPOMBIBAIOT CHadasla XOJOIHOM,
IIOTOM TEIUION BOJOM. IIpy mpOMBIBKE HE TOJIBKO YAAISIOT OCTATKA CEPHOM KUCIOTHI
C TOBEPXHOCTEW JeTaliel M TMOJBECHBIX MPHUCIOCOOJICHU, HO W TMPOTPEBAIOT
NOBEPXHOCTHBIE CJOM MeETajula KpPYMHOTa0apUTHBIX JAeTalied. 3aTeM 3arpykaroT
NOJIBECKY C JETalsIMU B BaHHY JKEJIE3HEHHs W BblAepkuBaroT 0e3 Toka 20 ...30 c,
BKJIFOYAIOT TOK IUIOTHOCTBIO 2...3 A/IM2 M oca)XJaloT MeTal B TeueHue 3...5 MuH,
IMOBBIIIAOT TOK A0 IUTIOTHOCTH 10... 15 A/aM2 u cHOBa OCaXIar0T METALI B TEUEHUE
3... 5 MuH, moclie 3TOTO JOBOJST IUIOTHOCTh TOKa 1O HEOOXOJIMMOMN BEJIMYUHBI
COrJIacCHO 3a/JIaHHOMY pekuMy. [lo BO3MOXKHOCTM HapallMBaHHE BEJIMYMHBI TOKa
Jdydille TPOU3BOJUTH TOCTENEHHO. B ropsymx XJIOPUCTBIX  AJIEKTPOJIHUTAX
MPUMEHSIIOTCS CIICAYIOIIUE PEKUMBI JISKTPOJIN3a: IIOTHOCTh Toka 15... 40 A/nm2,
temneparypa aiiekrponauta 60... 80 °C. Ilpu >xelle3HEHUU HCIMOJIb3YIOT aHOABI U3
Manoyriepoauctoit ctanu Mapku Ct. 2, Cr. 3, ctane 10, APMKO. JlnuHa aHozi0B
JI0JIKHA OBITh MEHBIIIE JTMHBI JAeTanei Ha 5... 10 MM. AHOABI pacronaraioT B BaHHE



Ha paccrosiuud 180...200 MM apyr oT Apyra u Ha. paccTosiHud B nipegenax 100 mm ot
neraneid. [lmomane aHOAOB NOJKHA MPUMEPHO B JiBa pas3a MPEBbILIATH IUIOLIAAb
neraner. Jleranm DOJDKHBI MOTpyKarbCsd B BaHHy Ha 50 ...80 MM HMXKE BEPXHETO
YPOBHSI DJICKTPOJIUTA U HE JOXOAuTh A0 aHa BaHHbl Ha 100...150 mm. AnHonbl
HEOOXOAMMO TIOMEIAaTh B YEXJbl U3 CTEKJIOTKAaHM BO H30€KaHUWE 3arpsi3HEHUS
anekTpoauTa. [1lo okoHUaHMM mpolecca *KeNe3HEHUs JE€Talu MPOMBIBAIOT B BaHHE C
ropsiueit Bogon (60... 70 °C), a 3areM MOJABEPrarOT HEUTpalMU3alMu B pPacTBOpPE
cocTaBa, I/J:

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

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

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

BrI100p 27€KTpOIUTOB JKeJIe3HEHUsI. Y CIIOBUS IJIEKTPoiIn3a (KOHIICHTPAIUIO U
TEMIIEPATYPy IEKTPOJIUTA, TUIOTHOCTh TOKA) BHIOMPAIOT B 3aBUCUMOCTH OT CBOMCTB
MOKPBITUH, TOJy4YaeMbIX TPU KEJIC3HEHUHU, TpeOyeMol TOJIIMHBI TOKPBITHS,
xapakTepa padoThl JeTalu U €€ KOHPUrypaiuu.

Jlst BOCCTAHOBJICHMS JeTaneun CEIBbCKOXO03SIMCTBEHHOM TEXHUKH,
M3TOTOBJIEHHBIX M3 HOpMan3oBaHHbIX ctaneu 20, 30, 35, 40, 45, MUKpPOTBEPIOCTh
KOTOpBIX HaxoauTcs B mpenenax 2000... 2400 H/MM2, n uMeromux, Kak MpaBHiIo,
3HAYUTEJIbHBIE U3HOCHI, PEKOMEHAYETCSI MCIIOJIb30BaTh CPEIHEKOHIICHTPHUPOBAHHBIN
AIEKTPOIUT onTuManbHOM KoHIeHTparmu (300...350 1/1 XJI0pucTOro xKejes3a).

JInst BoccTaHOBJIEHUS JeTajed, W3rOTOBJICHHBIX U3 CPEIHEYIVIEPOIUCTHIX U
TepMuuecku oOpabotanHbix craneir 35, 40, 45, 4512, 50, 65" u npyrux,
MHKPOTBEPIOCTh KOTOpbIX HaxomutTcs B mnpenemax 2400...3200 u 3600...4100

H/mm2, PEKOMEHYETCSA HCIIOJIb30BATh MaJIOKOHIEHTPUPOBAHHBIN u
CPEIHEKOHIICHTPUPOBAHHBIM  3JIEKTPOJIUTHI, TMO3BOJISIONIME TMOJYy4YaTh MOKPBITHS
tommuHot g0 1,0... 1,5 mm. OnbeiT paboTbl PEMOHTHBIX MNPEANPUATHN IO

BOCCTAHOBJICHHIO  JIETal€l JKeJie3-HEeHWEeM T[oKaszall, 4YTo TMpu pa3paboTke
TEXHOJIOTUYECKOT0  Tpoliecca  CleAyeT  pPYKOBOACTBOBATHCS  CIEAYIOUIUMHU
COOOpKEHUSIMU.  DJIEKTPOJIMTHl MaJOW M CpelHEeW KOHUEHTpaluu  JaroT
BO3MOXHOCTh TIOJIy4aTh TOKPBITUS, MHKPOTBEPJOCTh KOTOPHIX HAXOAUTCS B
npenenax 2000...6500 H/mMM2. B 3Tux »35eKTpoiauTax MOKHO BOCCTAHABIIUBAThH
MIUPOKYI0O HOMEHKJIATYpy JETaJiei, M3rOTOBJIEHHBIX M3 Pa3HBIX CTajJed U UMEIOIIUX
Pa3TUYHYI0 TEPMHYECKYI0 U XHMHUKO-TEPMHUYECKYI0 00pabOTKy, 3a HCKIIOYCHUEM
JeTaliel ¢ u3HOCcaMu Ooiiee 2 MM.

ToncTeie TOKPBITHS HEBBICOKOW TBEPAOCTH MOTYT OBITh TOJYYCHBI MPHU
UCIIOJIb30BaHUM 00Jie€ KOHIIEHTPUPOBAHHBIX JJICKTPOJIUTOB.



Kontponps kauectBa mokpsiTuil. Ilocne xkene3HeHUs U NPOMBIBKU " AeTanei

MPOBEPSIOT KauyeCTBO MOKPBHITHM. B MNpPOU3BOACTBEHHBIX YCIOBHUSX KOHTPOJb
KauecTBa MOKPHITUM BKIIIOYAET: BHEUTHUNA OCMOTP HEBOOPYKEHHBIM IJ1a30M U 4epe3
Jymny, NPOBEPKY TBEPAOCTH C IMOMOIIBIO MPUOOPOB M HAMUIIBHUKA, OMpPEACICHUE
pa3MepoB JieTalield MEPUTEIIbHBIM HHCTPYMEHTOM.

[Ipy BHemIHEM OCMOTpPE TPOBEPSIOT HAJUYUE OTCIOCHUM TOKPBITUH,
IIIEPOXOBATOCTh TMOBEPXHOCTH M XapakTep JACHAPUTOB Ha OCTPBIX KPOMKaX,
oOpaIaroT BHIMaHHWE Ha IJIOTHOCTh OCaaKoB M Ojeck. KauecTBeHHOE MOKpHITHE HE
JOJDKHO MMETh HApOCTOB, OYTrOpPKOB, OOJIBIIOIO KOJIMYECTBA JICHAPHUTOB, B3IyTHS,
Pa3phIBOB, MIETYIICHUS U APYTUX MOI0OHBIX Je()HEKTOB.

KenesneHne Ha aCUMMETPUYHOM TOKE. 3a TOCJIEIHEE BPEMS B PEMOHTHOM
MIPOU3BOJICTBE HAIIIM TPUMEHEHHUE TEXHOJOTUUECKHE TPUEMbI HAHECEHUS YKETE3HBIX
MOKPHITUA  MYTEeM  HCMOJb30BAaHUS ~ ACUMMETPUYHOTO  TEPEMEHHOTO0  TOKa
MPOMBINIJICHHOW 4YacToThl. [Ipu »Kene3HEeHWHW Ha aCUMMETPUYHOM TOKE MOXKHO B
IIUPOKUX Tpelaesiax HM3MEHATh CTPYKTYpy U (DU3MKO-MEXaHHUYECKHE CBOMCTBA
MOKPBITUH, a TaK)Ke 00ECIeUNTh BBICOKYIO MTPOYHOCTh CICIUICHUS OCAJIKOB JKelie3a C
BOCCTAHOBJICHHBIMHM JeTalsIMA. B HacTosiiiee BpeMsi pa3pabOTaHO MHOTO CXEM
dbopMupOBaHUS MEPUOTUIECKOTO ACHMMETPUYHOTO TOKA.

Hawubomnbiiee pacnpocTpaHeHHe B PEMOHTHOM MPOU3BOJICTBE MOJIyUYHJIa cXema
YCTAHOBKH JJIs1 TTOIYUYEHHS IEPUOANUECKOT0 TOKA, MpeUIoKeHHass A. A.”DnTeiiHOM
u P. C. IlusiBckum u npuBeaeHHast Ha pucyHke 21. OCHOBHOE BIMSHHE HA Ka4€CTBO
MOKPBITUH U (U3UKO-ME-XaHUUYECKUE CBOMCTBA OKAa3bIBAET OTHOIIECHUE IJIOTHOCTHU
KaTOJIHOTO TOKa J[K K MiIoTHOCTH aHOAHOTO ToKa Jla, To ecth p=J1k//a.

s obecnieyeHus: HaIC)KHOW MPOYHOCTH CHEIICHUS] TTOKPBITHI C OCHOBHBIM
METAJIJIOM TMPOIECC JKeJe3HEeHUs HauuHaioT npu Jx=2... 3 A/aM2 u KaTOaHO-
a"HojxHoM oTHomeHnuu 1,3... 1,5 1 ocaxxgaroT MeTajll B TeueHue 2... 3 MUH. 3aTeM B
TedeHrue 10 MMH IUIaBHO YBEJIMYHMBAIOT IUIOTHOCTH KartogHoro toka jo 40... 50
A/mm2, a 1|3 nmoBomAT 0 3HayeHusd, paBHoro 8... 10, W mpomOKAIOT MPOIECC
JKEJIe3HEHUsT JI0 TIOJYUYCHHs HEOOXOJMMBIX pa3MepoB jerajeil. TemmepaTrypa
anektponuta Haxomutcsa B mpexaenax 20... 40 °C. Ilpu 3Tux pexumax cpeaHss
CKOPOCTB OcaxkaeHus keine3a coctapiser 0,25... 0,35 mm/ga*. OcaxkaeHnue MeTalia Ha
ACUMMETPUYHOM  TIEPEMEHHOM  TOKE  MOXHO»  BE€CTH U3  OOBIYHOTO
MaJIOKOHLIEHTPUPOBAHHOTO AJICKTPOJIUTA CJEAYIOIIET0 COCTaBa: JABYXJIOPUCTOE
xkene3o — 200 ... 250 r/n, conanasg xucimora— 1 ... 1,5 r/m.



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 (k) U 1p, MOXKHO TOJTyYUTh TOKPBITUSI C
BbICOKOH MuKpoTBepaocThio. [lpum p=4...8 m [k = 20A/aM2 MHKpPOTBEPIOCTbH
nokpeITuil focturaet 4500... 5200 H/MM2, a pu Tex ke 3HaUeHUsX p, HO npu Axk=40
A/mm2,— 5200 ...5700 H/mMm2.

Mexanuueckas 00paboTKa. Mexannueckas 00paboTka JieTajiei,,
BOCCTAHOBJICHHBIX JKEJIE3HEHHEM, MOXET MPOU3BOJAUTHCA LUIM(POBAHUEM WIH
TOYEHUEM B 3aBHUCHUMOCTH OT TBEPIOCTH MOKPHITHS U KoHurypauuu neranu. [Ipu
NUIM(OBAHUU PEKOMEHIYETCSl UCIIOJIb30BaTh KPYTU U3 JIEKTPOKOPYHIA TBEPAOCTHIO
CMI—CM2, 3epHuctocteto 16 ... 25-Ha KepamMU4eCcKOW CBsI3KE. PeXuMbI
nui@oBaHus IPUHUMAIOTCS Cleayrolue: npoaoibHas nogaya — 0,3 ... 0,5 m/muH,
nonepeyHas nmogada— 0,005... 0,015 Mmm/aB, X011, CKOPOCTh NUTHM(GOBAILHOTO KPyTe
— 20... 35 wm/c, ckopocTh BpamieHus uznenus—I10 M/MUH, pacxo] CMa304yHO-
OXJIAXKIAIOIICH KUIKOCTH — He MeHee 15 n/mMuH. OO6paboTKa 3JIEKTPOIUTUUSCKOTO
Keye3a pPe3aHueM OTIIMYAeTCS OT O00pabOTKU pe3aHueM OOBIUHBIX YTIEPOIAUCTHIX
cTajnei.

Oco0EHHOCTh MSATKHX OC3aJKOB — TO, YTO OHU HACBILIEHBbl BKIOYEHUSIMU
TUIPOOKUCH B 3HAYUTENBHO OOJIBIIEH CTENIEHU, YEM TBEPJBIE OCAIKH.

OO0paboTKy MOKPBITHN PEKOMEHAYETCA MNPOU3BOAUTH PE3LOM, OCHAIIEHHBIM
IIJJACTUHKOMN METAIIIOKEPAMHUYECKOTO  TBEPAOTO cuiaa  T30K4 WJIn
MHHEPATOKEPAMUYECKON MIacTuHKoM [[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
ropst4ei MPOMBIBKH; 5 — BaHHA XOJIOJIHOMN
MPOMBIBKH; 6 — BaHHA aHOJIHOTO TPABJICHUS,

7 — BaHHa KCJIE3HCHMS; 8§ — BaHHA
HEUTpaIM3auu; 9 — CTOJ 1€MOHTAKHBIM;

10 — crennax 3emdonna; 11 — xanopudep;

12 — snekTporensdep;

13 — cOopHUK-HEUTpaITU3aTOP



IIpakTnuyeckoe 3anaTue Nel8

Tema: PazpadoTka TeXHOJ0rHYECKOr0 MPOIeCcCa 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 Texnnueckas u cupaBOYHas JINTEpPATypa

1.3 Boponkun O.H. [lozgusako H.B. «MeTtonbl npoduiiakTuku U peMOHTa
TEeXHOJIOTHYecKoro obopyaoBanus» - M.: Akagemus 2010 rox

1.4 Tennbepr I'.b., [Texenuc I'.J. «PEeMOHT MpOMBINITIEHHOTO 000PYI0OBAHUS -
M.: Beicmias mkona 1988roa

1.5 T'anait E.1., KaBepun B.B., Konsako M.A. «MoHTaX U pEMOHT MOJbEMHO-
TPaHCIOPTHBIX MaluH» - M.: MockBa, Mamunoctpoenue 1991 rog

2 ITopsai0K BHINOJIHEHUSI PadOThI
2.1 CooOuieHue TeMbl, I1aHa TOCTaHOBKA LIEJIH YPOKa.
2.2 KoHCHEKTMpOBaHMWE BapUAHTOB TEXHOJOTMYECKOM IOCIIENOBATEIBHOCTH
BBINIOJIHEHUS METAJUTM3aLMY HA PA3JIMYHOM 000PYJOBAaHUHU U YCTaHOBKAX.
2.3 BbINOAHUTH CXEMy METAUIM3allMM Ha pa3JIuyHOM OOOpYyJOBaHUM U
YCTaHOBKaXx.
2.4 «Pa30uTh» TEXHONOTMYECKYIO MOCIEAOBATEIIbHOCTh BOCCTAHOBIICHUS JAETallU
METOJIaM METaJUIM3allMi Ha ONEpalMH COTJIACHO padOYMM MeECTaM BBINOJHEHUS
OTJIEJIBbHBIX AJIEMEHTOB MPOLECCA METAIIU3ZALMH.
2.5 3anmcarh TEXHOJIOTMYECKHI IPOLECC BOCCTAHOBIECHHS JETalIM METOJaM
MeTaJlIn3anuu B cooTBeTcTBHE ¢ TpeboBanue ECK/I Bbinensis onepanuu u Kpatkoe
UX COJIEP)KAHHUE.

3 BoinosiHeHne padoThl

3.1 Merajun3anuen Ha3bIBAETCS MPOLIECC HAHECEHMs PACIUIABJICHHOIO MeTajla Ha
MOBEPXHOCTh JeTaNM MyTeM HambUieHUs. CylIHOCTh MpoLecca COCTOUT B TOM, YTO
pacIUIaBJIICHHBIA B CIELUATBHOM NpHOOpEe METaau3aTope METall MOJAXBaThIBAETCSA
CTpyeH BO3JlyXa WM Tra3a, paclbUIsSeTCs U MeIbYallllMMKU YaCTULIAMU TEPEHOCUTCS
Ha IIPEABapUTEIBbHO ITOATOTOBICHHYIO IIOBEPXHOCTh JeTanu. JlaBieHue CTpyu
BO3/1yXa COCTABISIET , CKOPOCTBb IIEPEHOCA YAaCTHL 2 pasmepsl
4acTU 2 . METAJUIN3aLKS IUPOKO PUMEHSETCS B PEMOHTHOM IIPAKTHKE,
TaK KakK MO3BOJISIET MOJYUYUTh MOKPHITHE TOIIIMHON 10 8 MM. [IpoyHOCTh cuenienus
HAIUIaBJIEHHOI'O METAJUIA C OCHOBHOMW JIETAJIbIO B 3HAUYUTENIBHOM CTENIEHU 3aBUCUT OT
IOArOTOBUTEIBHBIX onepauuii. [IoBepXHOCTh OUnIIaeTCsl OT Macia U Ipsi3u



NECKOCTPYHHBIMU amnmnapaTaMi C KBaplLEBbIM IECKOM YAaNE€TCs OKHCHAas IUICHKA.
JUis npuaaHus AeTany NpaBWIBHOW Te€OMETPUYECKOM (opMbl ee 00padaThIBaIoOT,
MOBEPXHOCTH JICTAIHN JOJKHA OBITH IIEPOXOBATON AJIS JIYUILIErO CIETVICHUSI YaCTHUIL
HaNbIJICHHOTO MeTaia. Ha munuaapuyeckux netansx Hape3aeTcs pBaHas pe3boa.

i

Pucynok 1 Cxema mMeTammm3aniOHHOW YCTaHOBKH:
1 — Gapaban; 2 — MPOBOJIOKA-IJEKTPO; 3 — TITOBBIE PONHKHU; 4 — HAPABIISIONINE
TpyOKH; 5 — nmpueMHble TpyOku; 6 — comio; 7 — CTpysl pacHbUIEHHOTO MeTajuia; 8 —
neranb; 9 — tpanchopmarop: 10 — peaykrop ¢ manomerpom; 11 — kommpeccop; 12 —
BO3IYILIHBIN peaykTop; 13 — macnooTaenurens; 14 — 3IeKTpOIIHUT.

Ha pucynke mnpuBeneHa cxemMa pabOThl MeETATU3alIMOHHON ycTaHOBKH. C
OapabaHa TMPOBOJIOKA-AJIEKTPOJ 2 TIONAETCS TATOBBIMH pPOJUKaMH 3 uepes
HampaBJsfonMe TPpyOKHn 4 B TMpUEMHBIE TPYOKH 5, K KOTOPBIM IIOCTYTMaeT
anekTpuyeckuii Tok. Ot kommpeccopa 11 depe3 comio 6 momaercsi CKaTblii BO3AYX
IojJ JaBjJCHUEM PacninaBieHHBId  3IEKTPOAYTrOM METal  BIEKTpoAa
MOJAETCS HAa TOBEPXHOCTh PEMOHTUPYEMOM AeTain .

Pexum pabotThl anmapara: HamnpsbkeHue 2 3, pacCTOSIHME OT coIujia Ji0
HaNbUISIEMOM TTOBEPXHOCTH , INaMETP MPOBOJIOKH JJIEKTPOJA 2 ,
rnojayva J0

Mertannuzanust HWIMHIPUYECKUX IeTalIe MOXKET MPOU3BOJUTHCS HA TOKAPHOM
crtanke. Jletasb 3akperuisieTcss B IEHTpaX TOKApHOTO CTaHKa, METaIu3aTop
YCTAHABJIMBACTCS HA CYNIOPTE, JCTallb MEIJCHHO BpaIllAa€TC U METAILIA3ATOP
MOCTYIATENBHO MTEPEMENTACTCS.

3.2 Tabmupna 1 TexHonorm4yeckuié mNPOLECC BOCCTAHOBICHHE LMIMHAPUYECKOM
JIeTaJIu METAJUIM3alnen

Howmep HaumeHoBaHue U KpaTkoe O6opynoBanue [Ipume-
onepauu CoJIepKaHHE Olepalun YaHue




005

ITeckoctpylinas
O4uCTUTB I€Tany OT Ipsi3u, Macia
1 KOPPO3UHU.

VYcranoska 1-30

010 TokapHO-BUHTOpE3HA TokapHo-
TouuTe NOBEPXHOCTHU A0 BUHTOPE3HBIM
YCTpPaHEHHsI CJIEI0OB U3HOCA. craHok 16K20
Hape3sats «pBanyto pe3n0y»
rryounoi 0,7vMm, marom 1,25mm

015 Merannuzanus ToxapHo-
HanecTu pacruiaBiaeHHbIA METalI | BAHTOPE3HbBIN
Ha IIOBEPXHOCTH JIETAIU IIyTEM craHok 16K20
HaNbUICHUSA Mertamm3zarop M-

14M

020 TokapHO-BUHTOpE3HAA Tokapno-

TounTs NOBEPXHOCTH B pa3Mep BUHTOPE3HBIN

COINIACHO YCPTCIKY

ctanok 16K20




IIpakTnuyeckoe 3anaTue Nel9

Tema: PazpadoTka TeXHOJ0rHYECKOr0 MPOIEeCCa BOCCTAHOBJIEHUS MOBEPXHOCTEM
MOJIMMEPHBIMH 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. Coo01ieHue TeMbl, MJIaHa TOCTAHOBKA 1[EJIM YPOKa.

3.2.  KOHCHIEKTHpOBAaHME BAPUAHTOB TEXHOJOTMYECKOM ITOCIENOBATEIBHOCTH
BBITIOJIHEHUS BOCCTAHOBJICHUSI JIETaIW TMOJUMEPHBIMH MaTepuajlaMH Ha Pa3IndHOM
000pyIOBaHUU U yCTAHOBKAX.

3.3. BbINOAHUTH CXEMY BBITIOJTHEHUS BOCCTAHOBJICHUS JeTanu
MJ1aCTMACCOBBIMHM KOMITO3UIIUSIMUA HA Pa3IMYHOM 00OPYIOBAHUM U YCTAHOBKAX.

3.4. «Pa30utp» TEXHOJOTMYECKYIO IOCJIEI0BATEIbHOCTh BOCCTAHOBJICHUS
JIETaIA TIIACTMACCOBBIMHM KOMITO3HMITUSIMU Ha OIEpaIliu COTJIACHO PabodnM MecTam
BBITIOJTHEHUS OTAEIbHBIX 3JIEMEHTOB MPOLIecCa METAIIM3ALIUH.

3.5. 3ammucarth TEXHOJOTMYECKHM  MPOIECC  BOCCTAHOBJIEHUS  JETald
MJIaCTMACCOBBIMM KOMITO3UIIUSIMH B cOOTBeTCTBUE ¢ TpeboBanue ECK]/I, Bbienss
OIepanru U KpaTKkoe UX COJCPIKAHUE.

3 BoinosiHeHne padoThl

3.6. Axpunar ACT-T, OyTtakpui, 3MOKCUIHO-akpuiIoBas miactmacca CX9-2
U HEKOTOpbIE JPYTHE IJIACTMACCOBBIE KOMIIO3MIIMUA — 3TO TEPIUIACTUYECKHE MAaCChI
XOJIOJTHOTO OTBEPIKJICHUS, COCTOAIINE U3 PA3TUYHBIX MOPOIIKOB M YKHJIKOCTEH: MpH
WX CMEIIeHUU olpasyercss cMeTaHooOpa3Hasi macca, OBICTpPO 3aTBepieBarolias 0e3
nojorpeBa W JaBieHus. l[Iporiecc OTBep)KIEHHUS COMPOBOXKIACTCS BBIICICHHEM
TETJIOTHI.



3.7. OO6nacTh NpUMEHEHHs TAaKUX MMOJUMEPHBIX MAaTEPUAJIOB BECbMa IIUPOKA.
OHU HUCHOJIB3YIOTCS NPHU PEMOHTE M3HOLICHHBIX JeTaleil U COOPOYHBIX €IHHMIL
IPOMBIIUIEHHOTO 00OpYJIOBaHMS B KAaueCTBE KOMIIEHCATOPOB HM3HOCA  JUIS
BOCCTAHOBJICHHSI HAPYIICHHBIX pPa3MEpHBIX LIeTIel CTAaHKOB M MamvH. [loaumepHbIME
MaTepuallaMi BOCCTAHABJIMBAIOT: KpPYrOBbI€ HAIpaBISIOIIME CTAaHUH Kapyceib
CTAaHKOB,  HAmNpaBJIIONIME  KAapeTOK  TOKAapHBIX,  (pe3epHbIX, PpPaCTOYHBIX,
3y0odpe3epHbIX, 3yOOCTPOTAIbHBIX, PAAUAIBHO-CBEPIUIIBHBIX M JIPYTHX CTaHKOB;
KIMHbS M IUIAHKKM MEXaHM3MOB BCEX BHJIOB O0OOpYIOBaHUS, B TOM 4YHUCIE
MeXaHU4ecKuX mpeccoB. OHU TaKXKE MCIOJIB3YIOTCS Ui PEMOHTA TMOJIIMITHUKOB,
HIMUHAENIEH PEBOJBBEPHBIX T'OJOBOK TOKAPHO-PEBOJIBBEPHBIX CTAHKOB, OTBEPCTHIA
oJ NMUHOJb 3aaHel 0aOKu, pe3bObl raeK XOJOBBIX, BUHTOB, BTYJIOK, ITOCaIOYHBIX
MECT 3yOuaThIX KOJIEC M HIKMBOB JI€TaJeld THIPOHACOCOB KYJIMCHBIX MEXaHU3MOB U
1.p.

3.8. 3arBepzeBlIME MJIACTUHKUA U3 3TUX MATEPUAIOB U3HOCOCTOMKH, XOPOILIO
paboTaloT B TMape ¢ YyryHOM, cTaibio, OpoH30il. [Ipu 3ToM kodpduiueHt TpeHus
cocrapisier 0,18, a mpu BBeIEHMM B KOMIO3HUIMIO TpeOyeMoro KOJIMYeCTBa
AaHTH(PPUKIIMOHHOTO MaTepHaa oH ymenbmartcs 110 0,14.

3.9. B 3aBucMMOCTM OT cOCTaBa NOJUMEpPHbIE MaTepuanbl 00JanaloT
pa3IYHBIMH (PU3UKO-MEXaHMUYECKHUMH CBOMCTBAMHU M paO0YNMHU XapaKTEPUCTUKAMH.

3.10. KauecTBO MOATrOTOBKHM MOBEPXHOCTEW M BBIBEPKA TOYHOCTU KOOPIAUHAT
nepes BOCCTAHOBJIECHUEM BIUSIOT Ha KA4eCTBO M TPYJAOEMKOCTh PEMOHTa arperara B
nenoM. Yem TouHee W uyuile 0OpaboTaHbl (HOPMYIOIIHME MOBEPXHOCTH, TEM
KauyeCTBEHHEE TMOJIy4yaeTcsl compsiraemasl MOBEPXHOCTb TPEHMSI U3 ILJIACTMACCOBOM
KOMITO3UIIMM, @ YeM TOYHEE OCYILIECTBJIEHA BbIBEPKAa COOPOYHON EIUHUIBI Tepe
3aJIMBKOM MJIaCTMACCHI, TEM BBIIIE KAY€CTBO BOCCTAHABIMBAEMBIX Pa3MEPHBIX Ienei
MEXAHU3MOB I10CJI€ OTBEPKIACHUS MOCIEIHEN. B pe3yibrare HCKIIFOYAOTCS ONEpaLMU
JIOTIOJTHUTEIHHON MTPUTOHKH HAPABIISIOIIHX.

Tabnuna 1 TexHnonoruueckuit mporecc BOCCTAHOBICHUS IeTallel TOJIMMEPHBIMU
MarepuaiaMu

Homep HaumenoBanue u kpatkoe O6opynoBanue | [Ipumeyanue
oreparuu coJiep>KaHue Olepaluu
005 BoccraHoBieHrne reoMeTpuueCcKomn

TOYHOCTH 0a3oBoM ((popMyroieit)
neTanu (CTaHUHBI, CTOJIA,
IJIaHIIanobI U 11.p.)

010 [TonroroBka HapammBaeMomn
(bopmyemoil) MOBEPXHOCTH
HaIPaBJISIOITUX

BOCCTAHABJIMBAEMOM JICTAJIH.




015

Hanecenue pa3aenuTenbHOTO CIIos
Ha Harpasiistoume GopMyroieit
JeTalu.

020

O6e3xupuBanue u
IPOCTYyIINBaHUE POPMYEMBIX
ITIOBEPXHOCTEM JIETAJIEH.

025

COopka u BeIBEpKa KOOPAUHAT
PEMOHTUPYEMOM COOPOYHOI
S ITMHUIIBI.

030

I'epmeTnsanuum conpsiraeMbIx
BOCCTaHAaBJIMBAEMBIX
IIOBEPXHOCTEN U U3TOTOBJICHUE
BOPOHOK.

35

[ToaroroBka moJMMepHLIMU
MaTepHraaMu

40

3ajiMBKa I1acTMacCOBOU
KOMITO3UIIUU MEXK]TY
COMNPSITaeMbIMU MTOBEPXHOCTSIMHU.

45

Br16op pexxnma oTBepKICHHUS
IJIaCTMACCOBOM KOMMO3UIIUHU, T.C.
TeMIEepaTypbl U JJIUTEILHOCTH
BBIJICPKKHU

50

Pa36opka cOOpoUyHOM €TUHUIIBI

55

VY nanenue 3aTBepAeBUINX
IIPUIMBOB IJIACTMACCOBOM
KOMITO3ULIUH.

60

KonTtpone kauectBa
BOCCTAHOBJICHHOW ITOBEPXHOCTHU:

65

O6paboTka 0THOpMOBaHHBIX
ITIOBEPXHOCTEM.




IIpakTueckoe 3anaTue Ne2(

Tema: «BoccranoB/ieHHe aeTajieil pe3b00BBIX COCIUHECHUI

[lenb: mpuBUTHE MPAKTUYECKUX HABBIKOB BBIOOpa crmoco0a M yCTaHOBIICHUE
orepauuii BOCCTAaHOBJICHHUS JieTajiell pe3b0OBBIX COCIMHEHUM.

11 MarepuanbHoe obecrnieueHue

11.1 HMHcTpyKums K NPaKTUYECKOMY 3aHATHIO.

11.2 Yeprexu neraneil.

11.3 CrpaBouHasi U TEXHHUYECKAs JTUTEpaATypa.

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.
ITo3aHsAKOB.- 4-¢ u3 ., crep.- M.: M3narensckuii neHTp «Akagemusi», 2010-240c.

12 Tlopsiaok BBIMOJIHEHUS paOOThI

12.1 BbINOAHUTE ONUCAHHE BOCCTAHOBJIEHUS PE3bOOBBIX MOBEPXHOCTEH
JeTaJeu.

12.2  BriOpaTh ciocob peMoHTa JieTajieil pe3b00BOro CoeAMHEHUS.

12.3  VYcraHOBUTH Olepalvii BOCCTAHOBJIEHUS PE3bOOBOT0 COCTUHEHUSI.

12.4 BBINOTHUTH CXEMY PEMOHTA PE3b00BOTI0 COETUHEHHS.

3 TeopeTuyeckue NpeanoChlIKi pabOThI

PemoHT neTajieid pe3b00BBIX COeUHEHU

B mro60ii mammne cBoitie 60 % neraneit umerot pe3nOy. [Ipu skcrutyaranuu
MallUH pe3b0a M3HAIIMBAETCS, BUTKHM CMHMHAIOTCS, Ne(DOPMHUPYIOTCS U CPBIBAIOTCS.
[TprueM HM3HAIIKMBAHUIO W TOBPEXKICHUSAM TOJBEPraloTCs MPEXkKAEC BCETO Pe3bOOBbIC
orBepcTHs. HesHauuTenbHble TOBPEXACHHUS pe3pObl  (cmsaTue, naedopmanuu
OTJICTTFHBIX BUTKOB) YCTPAHSIOT KATHMOPOBKOW €€ METYMKOM WM Tuiamkou. [lpwu
CpbiBe 0Oosiee JBYX HHUTOK U JAPYIMX CEPhE3HBIX MOBPEKICHUAX MPUMEHSIOT
pazIuYHble METOAbl BOCCTAHOBJICHMS pe3bObl B 3aBUCUMOCTH OT KOHCTPYKIUHU
JeTall, TUTIA pe3b0bl (HapyKHasl WU BHYTPEHHSIS) U T.1.

Hapyxnywo pe3s0y (Ha Bajax, o0CAX H T.1.) BOCCTAHABJIUBAIOT
CJIeAYIOINMH CII0CO0aMu:

-Hape3aHueM pe3bObl PEMOHTHOTO pa3Mepa;

-HaIlJIaBKOM U Hape3aHUeM pe3bObl HOMMHAJILHOTO pa3Mepa;

-3JICKTPOKOHTAKTHOW ITPUBAPKOM MPOBOJIOKH;

-3aME€HOM U3HOIIEHHOMN pe3b00BOM YaCTH JeTalu.

Crapyto pe3b0y cpe3aroT Ha TOKapHOM CTaHKE U Hape3aroT HOBYIO pe3b0y
MEHBIIIETO pa3Mepa.

JUis  BOCCTaHOBJIEHMSI pPe3bObl J0 HOMHUHAIBHOIO pa3Mepa MNPUMEHSIOT
MEXaHU3UPOBAHHYIO HAIUIABKY, yaile BUOpoayroByto u B cpeae CO02, pexe mos



dmocom u B cpene mapa. llepen HamnmaBkod crapyro pe3bOy cpeszaroT. Ilocie
HAIUIaBKH JIeTallb IPOTAYUBAIOT U HApe3aloT pe3b0y HOMUHAIBHOTO pa3Mepa.

BoccranaBinuBaroT pe3bObl Takke 3JEKTPOKOHTAKTHOM MPUBAPKOU MPOBOJIOKH.
[Tocne npuBapKku MPOBOJIOKHU JIeTaldb 00TaYMBAIOT U HAPE3aIOT Pe3b0y HOMUHAIBHOIO
pasmepa.

WNHorna koHell AeTainy ¢ U3HOIIEHHON pe3b00il 0Tpe3aroT, U3TOTOBIIAIOT HOBYIO
4acTh JI€Talld, KOTOPYIO CBEPTHIBAIOT WJIM CBAPUBAIOT C OCTABILIEKCS YacThIO. 3aTeEM
Hape3alT pe3b0y HOMHHAJIBHOTO pa3Mepa. [Ipu Oonbiiom auameTpe pe3bObl HHOTAA
ee He OTpe3aroT, a 00TaYnBaIOT, 3aTEM HAIPECCOBBIBAIOT KOJIBIIO U HAPE3aI0T pPe3n0y
HOMHMHAJIBHOTO pa3Mepa.

BHyTpeHHI0I0 pe3p0y BOCCTaHABIMBAIOT Yallle BCETO B KOPIYCHBIX U JAPYTUX
0a3UCHBIX JETASAX, U3TOTOBJICHHBIX M3 UyT'YHA M alIOMUHHUEBBIX crjiaBoB. [Ipu sTom
HE3aBUCUMO OT MaTepuaja JeTalell Xapakrep H3HOcCa pPe3bO0OBBIX OTBEPCTHI
OJIMHAKOB: HAMOONBIINNA M3HOC U CPBIBBI MMEIOT TEPBBIC IBA-TPU BUTKA PE3bOBI,
OCTAJIbHBIE BHUTKM W3HAIMBAIOTCA 3HAYUTEIBHO MEHbIIE. OJTO OOBACHIETCS
Pa3IMYHON HArpy3Koi Ha BUTKU Pe3b0OBOT0 COEIMHEHMS: IEPBBIM BUTOK HArpyKeH B
[SATh-IIECTh pa3 00JIbIIE MOCIETHETO.

BHyTpeHHI010 pe3b0y BOCCTAHABJIMBAKOT CJICAYIOIUMHU CIIOCO0AMU:

-Hape3aHueM pe3bObl PEMOHTHOTO pa3Mepa;

-Hape3aHueM pe3b0bl HOMUHAIBHOTO pa3Mepa Ha HOBOM MECTE;

-3aBapKOM OTBEPCTHS M MOCIEAYIOUIMM CBEPJICHHEM M Hape3aHUEM pPe3bObI
HOMHMHAJIBHOTO pa3Mepa;

-C MPUMEHEHUEM MOJIMMEPHBIX KOMITO3HIIMIA;

-TIOCTaHOBKOM pe3b00BOM MPOOKH (BBEPTHIIIA);

-yCTaHOBKOU pe3b00BOM CIIUPATbHON BCTABKH.

B cnyuae Hape3aHus pe3bObl PEMOHTHOTO pa3Mepa 4YacTO MPUXOAUTCS
W3rOTaBIMBaTh CTYINEHYATyl0 IIMUIbKy. Hapeszanue pe3pObl Ha HOBOM MeECTe
BO3MOKHO B TOM CiIy4ae, €CIIM KOHCTPYKIUS JeTaleid COCTUHEHHUS I03BOJISICT
U3MEHUTH pacrosoKeHue pe3p00BOTO OTBEPCTUS 0e3 HapylIeHus
B3anMo3aMeHsaeMocTr (cTynuibl, ¢uanisl U Ap.). Ilepen 3aBapkoii 00s13aTeIbHO
YAQISIOT CTapyIo pe3noy.

B kadecTBe MONMMMEPHBIX KOMIO3UIMI TIPU BOCCTAHOBICHHUU PE3bOOBBIX
COEIMHEHHI 0OBIYHO UCTOIB3YIOT COCTAaBbl HA OCHOBE 3MOKCHUHONW CMOJIBI.

[Ipn mnoctaHoBke pPe3b0OBOM MPOOKM H3HOLIEHHOE pe3b00BOE OTBEPCTUE
paccBepIAMBAIOT WM PAaCcTaYMBAIOT, Hape3aloT B HEM pe3b0y M BBEPTHIBAIOT B HETO
npoOKy. 3aTeM B HEHl CBEpIAT OTBEpPCTHE M Hape3aroT pe3b0y HOMHMHAIBLHOTO
pasmepa. Yacto pe3pOOBBIE TPOOKH AOIMOJHUTENBHO 3aKPEIUISIIOT IOCPEICTBOM
KJICCBBIX KOMIIO3HIIMA WM CTONMOPHBIMH IIMHJIBKAMH, BBEPHYTHIMH Ha TPAHHMIIC
poOKH C ICTAIBIO.

Jlnss peMoHTa pPE3bOOBBIX OTBEPCTHH pa3paboTali W TPHUMEHSIOT CIOC00
YCTaHOBKU PEe3bOOBBIX CHUPAIBHBIX BCTAaBOK. BCTaBKYy M3TrOTaBIWBAIOT B BHJIC



NPYKUHAIIEH CIUpAIA W3 HEP)KaBEIOIIEH MPOBOJOKA POMOMYECKOTO CEUEHHsS C
ocTpbiM yriioMm 60°. Hapy:kHast 1 BHYTPEHHS IOBEPXHOCTH BCTABKM IPEACTABISAIOT
co00l METPUYECKYIO pe3b0y pa3HbIX pa3MepoB. Ha 0lHOM KOHIIE BCTaBKU pa3MEIICH
TEXHOJIOTUYECKUIN TMOBOJIOK C HACEUKOH, C MOMOIIBI0 KOTOPOTO CHEIUAIbHBIM
KJIIFOUYOM BCTABKY BBEPTHIBAIOT B OTBEPCTHE. 3aTe€M OTOT IMOBOJAOK YIAIAIOT
CIIeUAIBHBIM OOPOJIKOM.

OCHOBHBIM  HEJOCTATKOM HAIUVIABKU  CJIEAYET CUYWATATh CHH)KCHUE
ycTtaiocTHOM mpouHocTu pAetand (oT 10 mo 30%) u BO3MOXXHOCTH IpOKOTa
TOHKOCTEHHBIX jeTalieil. Pe3b00oBbIe OTBEpPCTHS HMMEIOT CIEIYIONUE OCHOBHBIE
NePEKThI:Cpbl8, 3aO6UMocms, CMAmMuUe U 8bIKpaAWUBAHUe OTICIBHBIX BUTKOB, U3HOC TIO
BHYTPEHHEMY U CpEeIHEMY AuameTpaM u Jp. JJis uX peMOHTa NIPUMEHSIOT Pa3InyHbIe
CHOCOOBI.

OCHOBHO# HEZOCTATOK 3aBAPKH OTBEPCTHUU C MOCIEAYIOIIMM CBEPICHHUEM U
Hape3aHueM pe3bObl HOMHMHAJIBHOIO pa3Mepa - Oojbllas 30Ha TEPMHYECKOTO
BJIUSIHUSA, YTO TMPUBOJUT K OTOETY 4UyryHa, 0Opa3OBaHHUIO TPEIIMH M KOPOOJICHHIO,
U3MEHEHHUIO CTPYKTYphl MaTepHalla U CHI)KCHHIO MPOYHOCTH Pe3bObl MOYTH B JIBa
paza. Hape3anue pe3r00BOr0 OTBEPCTHS HA HOBOM MECTE€ BO3MOKHO TOJBKO B TOM
cillyqae, KOTJa €ro pacloJIOKEHHE MOXKET OBbITh H3MEHEHO 0e3 HapyIlIeHUs
B3aMMO03aMEHAEMOCTH COCTMHECHHUS (CTYyUIlbl Oapabana u T. 1.).

Crabunu3anuio  pe3bOOBBIX  COCNMHEHWM  TMOJMMEPHONW  KOMIIO3UITUEH
UCIIOJIB3YIOT TP CyMMapHOM HM3HOCE COCAMHEHMS IIMWIbKa - Kopiyc He Oonee 0,3
MM. YCTaHOBKa CIHPAIbHOM BCTABKH IPU PEMOHTE OTBETCTBEHHBIX JIETAIECH H
arperaros IOJIy4YnJia HIMPOKOE NPUMEHEHHE.

Hapezanue pe3p00BOro OTBEpCTHS Ha HOBOM MECTE€ BO3MOKHO TOJBKO B TOM
cillyyae, KOTJa €ro pacloJIOKEHHE MOXKET OBITh H3MEHEHO O0e3 HapylIeHUs
B3aMMO3aMEHAEMOCTH COeNUHEHUs (CTynuIpl Oapabana u T. 1.), CraOuiam3anuio
PE3bOOBBIX COCAMHEHUN TOJIMMEPHOW KOMIIO3UIIMEH HCMOJB3YIOT IPU CYMMapHOM
M3HOCE COEIMHEHMsI HIMUJIbKa - Kopmyc He Oonee 0,3 MM, YcTraHOBKa cCnMpaibHON
BCTAaBKM IPU PEMOHTE OTBETCTBEHHBIX JETal€dl W arperaTtoB MOJIy4YWsia LIUPOKOE
npuMeHeHue. BcTaBKy M3roTOBISIIOT W3 HepkaBewmleil mnpoBosiokn XI18MI10T
pomOuueckoro  cedeHus. VI3HomeHHYyIO  pe3p0y B OTBEPCTUH  JAeTalled
BOCCTAHABJIMBAIOT TIMOCTAHOBKOM CHOUPAIbHBIX BCTABOK, HCIOJB3YSl KOMIUIEKT
npucnocobsnenust [1MM-5331. TexHOnOrus COCTOUT U3 PACCBEPIUBAHUSA OTBEPCTHS
nox TpeOyemsbiit pazmep (M8 na A110, M10 na M12, M12 na M14 u T1.1.), Hape3aHus
pe3bObI C TEM XK€ IIaroM; yCTaHOBKU CIIUPATbHOM YCTAaHOBKH HEOOXOJIUMOI0 pa3Mepa
TEXHOJIOTUYECKH TTOBOJKOM BHU3 B MOHTKHBIM HHCTPYMEHT.



[TpakTueckoe 3ansitue Ne2 1

Tema: «BoccranoBienue aetaneit TUPTOBBIX COSTUHCHUIN).

Llenp: mpuBHUTHE MPAKTUYECKUX HABBIKOB BBHIOOpA CIOCOOA M YCTAaHOBJICHHE
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 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 Meroasl TpopHIAKTUKA U PEMOHTA IMPOMBIIUIEHHOIO 000PYI0BaHUSA: :
y4eOHUK Ul CTyA. yupexaenuit cpea. npod. ObpazoBanus/[FO.H. Boponkun, H.B.
[To3nHsKOB.- 4-€ u31., crep.- M.: U3narenbckuit neHTp «Axkagemus», 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 OTMEpalMK BOCCTAHOBJICHUS IMITU(PTOBOTO COSAMHEHHUS.
14.4 BBIMOTHUTH CXeMY PEMOHTA MITU(HTOBOTO COSTUHEHUS.

PeMOHT IITH(PTOBBIX COCAMHEHUIT

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



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

['magkue nuIUHAPUYECKHE IMTU(THI U3rOTABIMBAIOTCS HE3aKaJICHHBIMH JTMAMETPOM
ot 0,6 1o 50 mm (I'OCT 3128—70) u 3akanenubiMu auamerpom ot 0,6 1o 20 mm
(F'OCT 24269 — 80). Haceuennble NUIUHAPUYECKHE IMITU(PTH HU3TOTABIMBAIOTCS
auametpoMm oT 1,0 mo 16 mm ('OCT 12850 — 80). LltudgTel ¢ Haceukamu HE
TpeOYIOT pa3BEpTKH OTBEPCTUM W OOECMEUMBAIOT TOBBIIIEHHYIO YCTOWYHUBOCTH
MPOTUB BbITI/IAHUS 0e3 JOTIOJIHUTEIIbHBIX CpEACTB 3aKpEIICHHUS.

Konnueckne mTU(TH M3roTaBIMBAIOTCA C KOHYCHOCTBIO 1:50, oOecneunBaronieit
HAJIe)KHOE CaMOTOPMOKEHHUE U LIEHTpUpoBaHue AeTaneid. OHU OBbIBAIOT CIIEIYIOLIUX
TUNOB: rIagkue guamerpom ot 0,6 1o

50 mm (I"OCT 3129 — 70); ¢ pe3nboBo#i mandoii (puc. 41, 1) auamerpom ot 4
o 12 mm (CT COB 282 — 76); ¢ BHyTpeHHel pe3b0oii (puc. 41, €) nuamerpom oT 6
o 60 mm (I'OCT 9464—79), oGecneunBaromiel JIETKYI0 pa300pKy COCIMHECHWS;
pazBoanbie (puc. 41, x) amamerpom ot 5 nmo 16 mm (I'OCT 19119 — 80).
[Ipumepsl ycnoBHBIX 0Oo3HaueHud. Hunuuapuueckuit mrudt nuamerpom HO/ill u
mmaon 60 mm: Mtudr 10111 x60 T'OCT 3128—70; koHMUYECKHH MITH(PT
muamerpoM 10 wm  gmHoMt 60 wmwm: Iltudpr 10 x 60 T'OCT 3129-70.
JedekTsl TUPTOBBIX COEIMHEHHUI U CTOCOOBI UX PEMOHTA MPUBEICHBI B Ta0I. 16.

Taommnal

Bo3moskHbIe 1eeKThI 1 CIoCOOBI peMOHTA MTU(TOBBIX COSAMHEHUI

Hedexr Cnoco0 pemoHTa

Cpes Wiy 3aMeHa HOBBIMHU
cMsATHE ITUPTOB

N3HoC OTBepcTre PacCHIMPSIIOT MO/
OTBEPCTHUS HOJHOBBIN IITU(PT WM 3aBAPUBAIOT U
mTUQT U3rOTABIIMBAIOT APYTOE€ OTBEPCTUE

TpemmHsl TpemmHel 3aBapuBalOT  WIH

B 3aJ1eIbIBAIOT IJ1aCTMAaCCOBBIMY
COCIMHSEMBIX KOMITO3ULIMSIMU

JICTAJIAX
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Pucynox 1. HImugpmur:
a — YUIUHOpUYeCKull 2naokutl, 6 u 8 — COOMBEMCMBEHHO YUIUHOPUHECKUL U
KOHUYeCKUll;, 8 — C HACEYEeHHbIMU KAHABKAMU, 2 — 2NaodKuil, 0 — ¢ pe3bb08oll

yangoii; e — ¢ HympenHeli pe3b0oli; JHc — pa3800HOll

LImugmosoe coedunenue — Pa3HOBUIHOCTH KIMHOBOro. KpenexHoit
JIeTaabl0 37eCh SABJISIETCA WTU(T, MPEACTaBISIIOMUNA COO0N MUIMHAPUYECKUN WU
KOHUYECKUM cTepkeHb (pucyHok 13.9). Ltudtel ciyxar 1 oGecredeHus: TOYHOTO
B3aMMHOT'O PAaCIOJIOKEHHUSI COCAMHSIEMBIX MEXJy COOOW aeraned, a Takxke JUis
nepenayu HeOONbIIUX KPYTAIIUX MOMEHTOB. B COOTBETCTBUU € 3TUM IITUQTHI AT
Ha YCTAHOBOYHBIE U KPEIIEKHBIE.
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Pucynok 2. HITugroBbie coenuHeHUs

[lo dopme paznuyalOT UUIUHAPUYECKHE UM KOHUYECKHUE  IITUQTHI.
[Hunuaapuyeckue MWTUPTHL YISPKUBAIOTCI B OTBEPCTUHU 3a CYET HATAra, MOITOMY
IPYU MHOTOKPATHOM MCIOJIb30BAHUM HAPYIIAKOTCS MJIOTHOCTh UX TIOCAJKH U TOYHOCTD
YCTaHOBKU. B IBIKYMIMXCA COEIMHEHUSX MPUMEHSIOT UUIUHIAPUYECKHE ITHU(THI C
3aCBEpJIECHHBIMU KOHLAMH (PUCYHOK 2, @), KOTOPBIE PACKJICIIBIBAIOT MOCIIE€ YCTAHOBKH
mTH(TOB B pabodee MOJI0KEHUE.

Konnueckue mtudTel UMEIOT KOHYCHOCTh 1:50 M MOryT HCHOJIB30BaThCs
MHOTOKpaTHO. OOBIKHOBEHHbIE KOHUYECKHE

WTUPTHL (PUCYHOK 2, 6) CTAaBSAT MPHU CKBO3HBIX OTBEPCTHSX, KOTJA UX MOKHO
BbIOMBATH MpU pa300pKe C MPOTHUBOIOJONKHON CTOpOHBL. Ilpu TimyXux OTBEpCTHSX
CTaBAT KOHUYECKUE ITUPTHI C pe3b00il (PUCYHOK 2, 8), KOTOPYIO UCHOJIB3YIOT IS
HAaBUHYMBAHMUS Tallku TpW  BbITackKuBaHuUM  wmTU(TOB. B  coenuHeHusx,
UCHIBITHIBAIOIIMX TOJYKH U yIAPhl, 4 TAKKE B COSTUHEHUSX, ABUKYIIUXCS C OOJBIIONM
CKOPOCTbIO, CTaBSIT KOHMYECKHE pa3BojHble MWTU(THI (pucyHok 2, r). Ilocre
YCTaHOBKHM 3TUX MITH(PTOB Ha pabouyee MECTO pa3pe3aHHbIEe KOHIIBI CJIErKa Pa3BOJAT B
CTOPOHBI.

[To BemonHeHuto padodeil yacTu MTHQTH OBIBAIOT TJIAJKHE W HACCUCHHBIE.
Haceukn mO3BOJSAIOT HCHONB30BAaTh OTBEPCTHS, IOIYYEHHBIE CBEpPJECHUEM, O€3
MOCJIEAYIONIETO pPa3BEepPThIBAHUS (KaK IS TIaJKUX IITU(PTOB), a TAKXKE JIOMYCKaIOT
MHOTOKPAaTHYI0 YCTAHOBKY UX B OJIHO M TO )K€ OTBEPCTHE.

Coopxa  wmugmosvix  coeounenuti. llocne  dukcanuu  MOJIOXKEHUS
COEIMHSIEMBIX JeTallell 0 UMEIOLIEMYCSl OTBEPCTUIO B OJIHOM JETallM 3aCBEPJIUBAIOT
OTBEpCTHE B JPYroil AeTtanu (s KOHMYECKOro MTH(TAa JUaMEeTp CBepia paBeH
MUHUMaJbHOMY nuametrpy wmrudra). Ilocie storo s rmagkux mTHPTOB 00a
OTBEPCTHUSI COBMECTHO  Pa3BEPTHIBAIOT  UUJIUHAPUYECKOW MM  KOHUYECKOM
pa3BepTkoil. B mosydeHHOe oTBEepCTHE 3aroHs0T MWTU(PT. YCcTaHaBIUBAIOT MTUQT C
MOMOIIBI0 MOJIOTKA, MCHOJB3Yys OINpaBKy, WM Ha mpecce. UToObl npu pazdopke
mMTU(PT MOXKHO OBLJIO JIETKO YAaluTh, OH JOJKEH Ha 1—2 MM BBICTyHaTh Haj
MOBEPXHOCTBIO CONPSTaeMbIX JI€TaJIEH.

HopManbHblii HATAT B KOHHYECKOM IITU(TOBOM COECIUHEHUH MOXET OBITh
MOJIYYEH, €CJIM IUTU(T, BCTABISEMbIN B OTBEPCTHE BPYUHYIO 0€3 NPUMEHEHUS KaKHUX-
a1u00 UHCTPYMEHTOB, BXOAUT B HETO Ha 70—75 % MJIUHBL.






[TpakTuueckoe 3anstue Ne22

Tema: «BoccTaHoBiaeHHe AeTajlied MINMTOHOYHBIX coequHeHUM. BoccTaHoBIeHHe
JIeTajey IIJIMLIEBOrO COSIUHCHUS.

Ilenb: mpUBHUTHE MPAKTUYSCKUX HABBIKOB BBIOOpaA crmoco0a M yCTaHOBIICHHE
omeparyii BOCCTAHOBJIEHHS JETAIEH IIOHOYHOT'O Y IIJIUIEBOTO COCAUHECHUM.

15 MarepuansHoe obecrnieueHue

15.1 MHcTpyKuMs K NPaKTUYECKOMY 3aHSITHUIO.

15.2 Yeprexu aeraneil.

15.3 ChopaBouHasi U TEXHUYECKAs JIUTEpaATypa.

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 npoUIaKTHKKA U PEMOHTA MPOMBIIIJIEHHOTO O000OpYJOBaHUS: :
y4eOHUK M CTyA. yupexnaeHuil cpen. npod. Obpazosanus/[FO.H. Boponkun, H.B.
[lo3nHsKOB.- 4-€ u3x., crep.- M.: U3narenscknii neHTp «Axagemus», 2010-240c.

16  Tlopsigox BBIMOTHEHUS paOOTHI

16.1 BpImoaHUTH ONKMcaHWE BOCCTAHOBJICHMS IIIMOHOYHOTO U HUIUIIEBOTO
COCIMHEHU.

16.2 BsiOpaTh cioco0 peMOHTA JI€TaIH IIMOHOYHOTO COSANHEHUS.

16.3 BriOpaTh cioco0 peMOHTA I€TaH IUTUIIEBOTO COSTMHEHHUS.

16.4 VYcraHOBHUTH OlEepaliii BOCCTAHOBJIEHHUS IITTOHOYHOTO COETMHEHUS.

16.5 VYcraHOBUTH Olepali BOCCTAHOBJICHUS UTUIIEBOTO COSTUHEHHUS.



IlInoHOYHOEe  coeaMHEHME.

[IImonoyHOE coenHeHne
CITY>KUT TUTS nepe1adn
BpAICHUS BAITY oT

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

BTYJIKH). CoennHHTENBHOM

ACTAJIbKO ABJILICTCSA HIIMMOHKA.

[IInmoHo4YHBIE COCIUHCHUA

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

(mpu3mMaTHYecKue u

CErMEHTHbIC) U HANPSKEHHbIE (KIMHOBBIE U TAHT€HIIMATIBHBIE).

[IpuzMaTudeckue MIMOHOYHBIE COCTUHEHUS ObIBAIOT OOBIKHOBEHHBIC — JIJIsI
nepeJayd  BpaIlaOIIEr0 MOMEHTA, a TAaKXE HANpaBISIOMINE U CKOJIB3AIINE,
CIy’)Kalllue, KpOME€ TOro, i HANpaBlI€HUS IPU OCEBOM MEPEMEUICHUU.
Hamnpapnsitomue mmonku kpenstcs Ha Bany (I'OCT 8790—79) nnsa yctpaneHus
MOBBIIMIEHHOTO TPEHUS M U3HOCA, CBSI3aHHOTO C MEPEKOCOM IIMOHOK (PUCYHOK. 42, a).
Cxonp3amue mmnoHku ('OCT 12208 — 66) nepememiatoTcsi BMECTE CO CTYIULIAMU
BJIOJIb BaJla U HMMEIOT MWIMHAPUYECKUE BBICTYIbI, KOTOPHIE BXOASIT B COOTBET-
CTBYIOILIME OTBEPCTHs B cTymuuax (pucyHok. 42, 6). Cermentnsie mmonku ('OCT
24071 — 80) npuMEHSIOTCS MPH HEOOXOAUMOCTH YacTOTO JEMOHTaka COOPOUHOM
equauiel  (puc. 42, 6). Knunosbie mmoHKA(I'OCT 24068—80) cnocoOHBI
nepeqaBaTh HE TOJIBKO KPYTAIIMA MOMEHT, HO M OCEBOE yCuine (PUCYHOK. 42, T).
OpmHako u3-3a BOBHUKAIOUIUX IMPHU AKCIUTyaTalluu MEPEKOCOB OHU MPUMEHSIOTCS IS
TUXOXOJHBIX, HEOTBETCTBEHHBIX JAcTajel. TaHrennmanabHbie 1mmoHku (I"OCT
24069 — 80) ucnosib3yroTcs Ipy OONBIINX JUHAMUYECKUX HArpy3Kax.

Marepran mMNOHOK — YyIVIEPOAUCTAas WIW JIETUPOBaHHAsA CTAb C MOJIYJIEM
yrpyroctu a He Huwxke 500 Ml1a.

[IpuaMatuyeckue IMIMOHKK MpPU PEMOHTE MOXKHO BBIHUMATh W3 Ma30B 0e3
MOBPEXKJICHUS, BBIMONHSASA B CpEIHEW YacTH IIMOHKH pPe3b00BOE OTBEPCTHE U
BBEPTHIBasl B HETO BUHT. Korjga oH CBOMM KOHIIOM YNPETCS B BaJsl, €r0 MPOAOKAIOT
BpalllaTh, ¥ MIMOHKA MMPU ATOM BBIXOAUT U3 Na3za (puc. 44, a). Ilpu noaronke u cOopke
MPU3MAaTUYECKUX MIMOHOK B MPOLIECCE PEMOHTA PEKOMEHIYETCS BBIMTOIHUThH CIEIU-
TBHBIN CKOC (pUCYHOK. 44, 6), a ¢ 0OpaTHOW CTOPOHBI CIETATh COOTBETCTBYIOMIYIO
MOMETKY. OTO TMO3BOJUT BBIHYTh IIMOHKY U3 IMa3a C IOMOIIbI0O MOJOTKa ¢
BBIKOJIOTKOM: BBIKOJIOTKY YIIHUPAIOT B IOMEUECHHBIM KOHEII IIMOHKKA CO CTOPOHBI CKOCa
(TIoKa3aHO CTPEJIKOM) M clieTKa yIapsAroT 1o Hed MOJIoTKOM. C 3TOM CTOPOHBI KOHEI]
IIMOHKY MPUKUMAIOT K OCHOBaHUIO 1Ma3a, a C IPOTUBOMOJIOKHON MPUIOTHUMAIOT.



HlanueBbie coennuenusi. lllnuieBpie coequHeHnsT 00ECEYMBAIOT XOPOIIIEe
LIEHTPUPOBAHUE JIeTajel Ha Bajdy U mepefady OoJIbIINX KPYTAIIUX MOMEHTOB. JTO
OOBsSICHSIETCS TEM, YTO B IUIMIIOB OM COEAMHEHHUM Bajl MEHbIIE OCiabIsIeTCs
LUIMI[AMU, Y€M THE3/]JaMU TO/]1 IIMOHKU B IINMOHOYHOM COE€IMHEHUH, TaK KaK BIIaJIUHbI
BBITIOTHSIOT HETJTyOOKMMH. OHU MOTYT OBITh MOJBHXHBIMU U HEMOABMKHBIMHU. 1o
dbopme mpoduias NUIMIIOB pPa3IuyaroT CIEAYIONUE COEIUHEHMS: Tpsi- MOOOYHBIE
(pucyHnok. 45, a, 6) no I'OCT 1139—80, sBonasBeHTHBIE ¢ yriioM mpoduis 30° (puc.
46, a) mo 'OCT 6033—80 u tpeyronbHbie (puc. 46, 6) ¢ yriom npodwist 60, 72 u
90°.

[Inuupl Bajga MOXXHO PEMOHTHPOBATH C TMOMOINBIO pa3fgadyu 3yObeB, KOTa
IUIMIIEBOE COCIUHEHUE LIEHTPUPYETCS MO BHYTPEHHEMY auameTpy. Eciu mnumibi
3aKajieHbl, HEOOXO0MMO BaJl CHauajaa OT)Keub, a MOCJIe ATOr0 pa3AaTh KaKIbIN IIUIHIL B
IPOJOJIBHOM HAMpaBlIEHUU, JOBEIsS €ro IMUPUHY J0 HOMUHAIBHOTO pa3Mmepa C
npunyckom 0,1..0,2 MM s mocnenyronieid MexaHudeckor o0paborku. Pazmauy
BBITIOJIHSIOT BPYUYHYIO UJTM Ha Mpeccax CreluaibHbIMU HHCTPYMEHTAMU — 3yOuIamMu
1 4ekaHamu. JJ1st 5TOro BIOJIb NIJIAIIOB HAHOCAT IO OJIHOM MPOJOJILHOW PUCKE, 3aTEM
BJIOJIb PUCOK BbIpyOaroT kaHaBku (puc. 1, a) cneumanbHbiM 3yOunom (puc. 1, 0);
BBITIOJIHEHHBIE KaHABKHU pa3faloT 4YekaHom (puc. 1, g).

Paznauy nuiMiioB MOKHO MPOU3BOJIUTH UCIIONIB3YSl TOKAPHBIE WU CTPOTAJIbHbBIC
cTaHKH. JJisi ATOTO OMpaBKy C BPAIIAIOIIUMCS KOHUYECKUM POJIMKOM 3aKPEIUISIIOT B
peslieiep)karesie CTaHKa, a Ball WM YCTaHABIMBAIOT B LIEHTpaxX TOKAPHOTO CTaHKA,
WU 3aKpeIuUsIIOT Ha CToJie cTporajibHOoro. CymnmopToM CTaHKa MOABOMIST POJIHK,
BJIaBJIMBAIOT B TEJO 3y0a M OCYIIECTBISIOT HECKOJIBKO PabOUYMX XOAOB IO OJIHOU
kaHaBke. [locrme pa3gaum  KaHaBKM Ha [UIMIAX —3aBapUBAIOT € MOMOIIBIO
AJIEKTPOCBAPKH, BaJl JOMOJHUTEIBHO OTKUTAIOT, PUXTYIOT, a IUIMIBI 00padbaThIBaIOT
110/ HOMUHAJIBHBIM pa3Mep U MOJIBEpraioT TepMooOpadoTKe.

Inumer B oTBepCTUAX (TMOCagKa MO HAPY>KHOMY NHUAMETPy) U C HEOOJIbITUM
M3HOCOM MOKHO TakKK€ pPEMOHTHUpPOBATh pazaadeil. [ 3Toro mnpuMEHSIOT
CHEIUANIBHYIO MPOIIMBKY, KOTOPYIO MPOJABIMBAIOT YEpe3 IUIMIIEBOE OTBEPCTUE C
MOMOIIBI0 TUipaBIuueckoro mpecca. [locne pasmaun 3yObeB NITUIIEBOE OTBEPCTUE
KATMOPYIOT INUIMIIEBON MPOTSKKOWU, yJajasis HpU STOM BbIJABICHHBIM MeETal U
MpuaBasl IeTaliu TpeOyeMblil pa3Mep.

JleheKThl NITUIIEBBIX COCAMHEHUN U CIIOCOOBI X PEMOHTA MPUBEICHBI B TaOJI.



Tabnuma 1

OcHoBHbI€ JIe(hEKThI IIJTUIIEBBIX COSTUHEHUI U CTTIOCOOBI UX PEMOHT

HedexTor

Crnioco0Obl peMOHTa

N3Hoc wu cmaTHEe
[MUTALIOB HA BaJlaX

[Tpu (10311911170:4 U3HOC ax MIPOU3BOJIST
PIEKTPOAYTOBYIO HaIlJIaBKy c nocyieayomne
MeXxaHU4eCcKoi oOpaboTkou. [Ipu n3HOCE MO mUpuHE Ma3a
o 0,5...1 M pa3gendaroT OUIMIBI OTOXKEHOTO Bala
3yOUJioOM ¢ TMOCHeayIoled 3aBapkoil 00pa3zyrolencs
KaHABKU M MexaHu4eckoil o0pabotkoil. IIpu HeOOIbIINX
m3Hoc ax (0,1..0,2 ™M) DUIHMIBI BOCCTAaHABIIMBAIOT
HapallMBaHUEM C MMOCIEAYIOMUM NUTH(POBAHUEM

3a00uHBI, 3ayCEHIIbI,
OCTpBIC Kpast

3a00MHBI, 3ayCEHIIbl, OCTPHIC 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 NUINLEBON MPOTSHKKON




[TpakTueckoe 3ansitue No23

Tema: «BoccranoBneHue aetaneit TpyOOMpPOBOIHBIX cUCTEM. BoccTaHOBICHHE
JIeTajied CBAPHBIX COCTMHEHUI.

Llenp: mpuBUTHE MPAKTUUYECKUX HABBIKOB BHIOOpa Crocoba M YCTaHOBIICHUE
orepalnyii BOCCTAaHOBJICHUS JAeTalied TPyOONpPOBOJHBIX CHUCTEM U JeTaliel CBApHBIX
COECIMHEHU.

17  MarepuanbHoe obecrieueHne

17.1 HMHCTpyKIHs K IPAKTUYECKOMY 3aHATHIO.

17.2 Yeprexu neraneil.

17.3 CnpaBoudHas ¥ TEXHHUUYECKAs TUTEpPATypA.

1.3.1 Opranu3anuss ¥ NIPOBEACHWE MOHTaXa M PEMOHTA IPOMBIIUIEHHOTO
obopynoBanus B 2 4u.Y.1: yueOHUK I CTyA. YUPEKACHUN cped. npod. oOpa3oBaHUs
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Murpodanos u np.| — 2-e u3z., crep.-M.:
N3parenbcknil neHTp «Akagemus», 2017-272c.

1.3.2 Mertoasl NpodUIaKTUKHA U PEMOHTA MPOMBIIIEHHOTO 00OPYJOBAHHUS: :
y4eOHUK A CTYy. yupexnaenuil cpen. npod. Obpazosanus/[HO.H. Boponkun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: M3narensckuii ueHTp «Axagemusi», 2010-240c.

18  Tlopsimox BBIMOTHEHUS pabOTHI

18.1 BpImoaHUTH OMMCaHUE BOCCTAHOBJICHMS JeTajedl TPyOONpPOBOIHBIX
CUCTEM M JETaJICd CBAPHBIX COCINHEHUN.

18.2 BpIOpaTh cr1ocod peMOHTa JeTaau TPYOOIPOBOHOM CHCTEMBI.

18.3 BriOpaTh cioco6 peMoHTa IeTalli CBAPHOTO COSTUHEHUS.

18.4 VYcraHoBUTH oOmnepauuyd BOCCTAHOBJIEHUS JETAIM TPyOOIPOBOJHOM
CUCTEMBI.

Y cTaHOBUTH ONEpaliii BOCCTAHOBIICHHUS JIETAlI CBAPHOTO COCTUHEHUS

PemonT TpyOGOTIPOPBOIOB

B nporuecce skcmityaTaniuu TpyOOHIpOBOJIbI U3HAIIMBAIOTCS OT MEXAHUYECKOTO
(B OCHOBHOM »SPO3MOHHOI0), TEIUIOBOTO M KOPPO3UOHHOTO Bo3jAeucTBus. Ilpu
PEMOHTE BBITIOJHSAIOTCS CIEAYIONINE OCHOBHBIC PAOOTHI:

1) 3aMeHa W3HOCUBIIMXCS JETAJIEW M Y3JI0OB WIM HCHPABIEHUE HUX M0
COOTBETCTBYIOIINX HOPM, JIOIYCKOB U pa3MepOB;

2) BbIBEepKa TPyOOIPOBOJIOB, a B cilydyae HEOOXOJAMMOCTU IMOATOHKA OMOp U
II0JIBECOK;

3) MojJepHU3alUs WM PEKOHCTPYKUHS TpPyOONpPOBOJIOB C BO3MOKHOU
yHU(UKAIMEH CMEHHBIX YacTew;

4) uzonsiuus TpyOOIPOBOAOB;

5) ucnblTaHKe Ha MPOYHOCTH U TJIOTHOCTD;

6) okpacka TpyOOIPOBO/IOB.



3a 2 — 3 9 10 pa30opku (PIAHICBBIX COCAMHEHUN TPYyOOIPOBOIOB PE3HOOBYIO
4acTh KPEMEeKHBIX JeTalled HE0OX0MMO CMOUYUThL KepocuHOM. OTBOpaYyuBaHUE TackK
NPOBOJMTCS B JBa INpPHEMa: CHadaja BCE TalKd OCIAOJSIOTCS  TTOBOPOTOM
Ha '/s 000poTa, 3aTeM OTBOPAYMBAIOTCSA MOJHOCTBIO B JIHOOOM MOCIEN0BATENLHOCTH.
[Tpu pa3dopke TPyOONMPOBOJOB C IEIbIO 3aMEHBbI MPOKJIAJ0K BeChbMa TPYI0EMKa
pasaBwkka (uanieB. g pasaBWKKA (IIAHIEB MCIOIB3YIOTCS  CIEIHAIBHBIC

HpI/ICHOCO6J'I€HI/ISI.
-

-4

2
]
|\ TEXEITEFTETIEFHETIEETISF T F ]

Pucynok 1. — IIpucnocob6ienue 11 BBIPE3KU MPOKIaI0K
I — koHyc; 2 — HOXK.

[Ipy pemMoHTE TEXHOJIOTMYECKUX TPyOONpPOBOJIOB M3HOIIEHHBIE YYaCTKU
3aMEHSIOTCS HOBBIMHU, J1€(DEKTHBIE CBAapHBIE CTBIKM YAAJSIOTCA, a BMECTO UX
BBapuBalOTCsA Karymku. llepen ynaneHueM ydacTka TpyOompoBoja HEOOXOIUMO
3aKpEeNUTh Pa3AeiiIeMble YUACTKU TaK, YTOOBI IPEAYNPEAUTh UX CMELEHUE. Y YacTOK,
MOJUIEKAIIMHN yJAIeHHUI0, KPEUTCS B ABYX MECTaXx.

ITocne nemoHTaxka ydacTka TpyOOIpoBOAa CBOOOJHBIE KOHIIBI OCTABIIMXCS
TpyO HEOOXOAMMO 3aKpbITh MpoOKaMu WIM 3ariayimikamu. I[lpu ycTaHOBKE HOBOTO
y4acTKa ero cHavaljla yKpeIuisitoT Ha OIopax, a 3aTeM CBapUBAIOT.

COopka KOJIJIEKTOpa COCTOMT M3 COCAMHEHHUS OTACJIbHBIX y4acTKOB, OJIOKOB
(ntereit), AeTayield U KPEIUIeHHs ero K onopaM u nojiseckaM. OTaenbHbIE Y3IIbl Iepe]
cOOpKOM pacronaraloTcsi B IeXe MeXAy amnmaparam, HacocaMu, apmaTypoil.
CHauana cOopka BBITIOJIHSIETCSI «HAYEPHO», T.€. CBAPUBAEMBbIC JIETAJU COCIUHSIOTCS
MPUXBATKOM, (pIaHIIEBBIE COCTUHEHUS COOMPAIOTCS HAa MOHTaXHBIX OonTax. [locre
TakOW COOPKM ¥ BBIBEPKM TOPU3OHTAJIBHBIX U BEPTHUKAJIbHBIX y4YacCTKOB
OCYIIECTBIISIETCS] OKOHUATENIbHAsI CBAPKa CTHIKOB, a BO (DJIAHIIEBBIX COCAMHEHUAX



MOHT@XKHbIE OOJTHI 3aMEHSIIOTCS IUMUJIbKAMU WM TMOCTOSHHBIMU OOJTaMu C
OKOHYATEIbHOM UX 3aTsKKOM. [Tocie aToro TpyOonpoBo1 3aKperisgeTcst Ha Oropax.

[Togbem u ykiajaka y370B U AeTalield TpyOONpOBOJAOB MPOBOJATCS C MOMOIIbIO
CTAllMOHAPHBIX WM TEPEABIKHBIX T'PY30MOAbEMHBIX YycTpoicTB. Ilpu cOopke
OTJICJIbHBIX YYaCTKOB TPYOOIPOBOJOB Mepeaada UX Beca Ha HACOChl U KOMIIPECCOPHI
J0JIKHA OBITh UCKJTIOYEHA.

Ha BepTukanbHbBIX ammaparax 3aMEHSEMbIe y37bl W JIETadd TPYyOOIPOBOJIOB
3aKPEIUISIIOTCS CTPOIIAMU B IByX MECTAX JIJI UX MOIBEIIMBAHUS.

[Ipy noncoenvHeHMH K JAPYTAM  y3JIaM  [EPECTPONOBKA HCKIIFOYAETCS.
[TomgHaTeI  y3€en1 WM JAe€Talb NOpPU  I[OMOINM  ONPAaBKU  IOJATOHSETCS K
NPUCOEIMHUTENLHOMY  (pJIaHIly, a 3aTeM yCTaHaBIMBAaeTCAd MpOKJIaJKa U
3aKpEIUISIIOTCS BCEe MIMWIbKKA U OonThl. [locie mpoBefeHUs yKa3aHHBIX oOmepanui
CTpOTIbl CHUMAaIOTCs. Eciiv HOBBIH y3e TpyOOonpoBoia NPUCOECIUHIETCS Ha CBAPKE, TO
CTPOIIbI CHUMAIOTCS MOCJIE€ MPUBAPKHU IO NEPBBIM IIBOM.

[Ipu pemonTe (aHIEBBIX COCAMHEHUN 3epkano (piaHila, HaAXOJIUBIIETOCS B
AKCIUTyaTaluy, OYMIIAETCA OT CTAPOU MPOKIIAJIKH, CIEI0B KOPPO3HUH U T.1I.

[leprieHIUKYISIPHOCTh YIUIOTHUTEILHOM MOBEPXHOCTH (hiiaHIa K OCH TPYObI
IIPOBEPSIOT MPHU TOMOIIYU CHEIUATBHOTO MPUCITIOCOOTICHUS.

Pucynok 2.— IIpoBepka NeprneHINKyISIPHOCTH YIUIOTHUTENBHOM IMOBEPXHOCTH
dbnanua
K OCH TPpYyOBI

[Ipu peMoHTE MEXIIEXOBBIX TPYOOINPOBOJOB 3aME€HA W3HOUIEHHBIX YYaCTKOB
HA/I3€MHBIX TPYyOONPOBOJOB MOKET BBINOIHATHCS MOTPYOHO. Bo3moxkHa Takxke
cOOpKa y4yacTKOB U3 CEKIUH, KOTOpPbIE COOMPAIOT U CBAPUBAIOT U3 OTIEIBHBIX TPYO U
WX DJIEMEHTOB BOJIM3U Tpacchl WM B TPyO0O3aroTOBUTENHHON MacTepckoi. B
YCJIOBHSIX 3CTaKaJl, HACBHIIIEHHBIX OOJBIIMM KOJIMYECTBOM TPYOONMPOBOIOB, PEMOHT
CTAaHOBHUTCSI 0oJiee CIOKHBIM. B 3TOM cilyyae 3aMeHa M3HOIIEHHBIX YYaCTKOB WIIH
MPOKJIAJIKa JOMOJHUTENIbHBIX JUHUN BO3MOKHA JIMIIb OTACIbHBIMH TpyOamu He-
00abIION JIMHBL. TpyObl NOJTHUMAIOTCS KPAHOM WIIH JIEOEAKON U Yepe3 BepX MM OOK
ACTaKajbl 3aBOASTCS Ha MecTo. COOpKa BeeTCsl B HAIPABJICHUH, TPOTUBOIOI0KHOM
yKJIOoHY TpyOomnpoBoza. Ilpu yknagke TpyOOnmpoBOJOB Ha 3CTakajax, B KaHanaxX WU
JIOTKaX OKOHYATEJIbHOE 3aKPEIICHUE HAYMHAIOT C HEMOABMXKHBIX OIOP.



IIpy 3aMeHe ydYacTKOB TpyOONpPOBOJIOB, palOOTAIOIMMX TPH  BBICOKOU
TEMIlepaType, a TaKXkKe MPU TMPOKIAIKE TOMOJHUTEIHHBIX JMHUN TPOBOIUTCS
pacTsHKKa KOMIIEHCATOPOB TEMITEPATyPHBIX YIUTHHCHHM.

PacTsbkka KOMIIGHCATOPOB OCYIISCTBJISICTCS C TIOMOIIBIO  CIICIHUATBHBIX
NPHUCIIOCOOJICHUI, BMECTE C KOTOPHIMH KOMIIEHCaTop MoHTHpyeTcsa. [locie
3aKpeTIeHusT KOHIIOB TPYyOOTNpOBOJa HAa HEMOABMKHBIX OIMOpax MPUCIOCOOICHHE
yAQISETCS.

Pucynok 1. — BuntoBoe npucnoco0iieHue Jjisi pacTsKKH KOMIIEHCATOPOB
1 — pacnopka; 2 — HaTsKHAsA raiika; 3 — BUHT; 4 — XOMYT; 5 — Tpy0a.

JIMH30BBIC KOMIICHCATOPHI YCTAHABIMBAIOTCA Ha TPyOONPOBOAAX, MMEHOIIHUX
IPOOJILHOE M MOMEPEYHOE MmepemeIterus. [t mpenoTBpalieHus pa3pbiBa JIMH3 MIPH
CABUI'C Tp}I6OHpOBOJIa B TIIOIICPCYHOM HAIIPABJICHHUMW Ha KOMIICHCATOpPpAX CTaBATCA
CTAXKKU. JInH3oBLIE KOMIICHCATOPbI PaCTATUBAIOTCA Ha ITOJIOBUHY nux
KOMITEHCHUPYIOIIEH CITIOCOOHOCTH.

Pucynok 2. — JINH30BbIE KOMIIEHCATOPBI CO CTSIKKAMU



1 — Tara; 2 — narma.

[Ipu pemoHTe TpPyOONPOBOMOB, YJIOKEHHBIX B TPYHT, BBITOJHSIIOTCS
CJIETYIOIIUE OCHOBHBIE PA0OTHI:

1) BCKpBITHE 3aChITaHHBIX TPAHIIIEH; OTCOSUHEHNE YIACTKOB TPYOOTPOBOIOB;

2) NOJIbEM ATUX YYACTKOB Ha MTOBEPXHOCTH;

3) ouncTKa HAPYKHOU MOBEPXHOCTU OT CIIEIOB KOPPO3UHU U OCTATKOB CTApOM
AHTUKOPPO3UOHHOMN U30JISIUY;

4) 3aMeHa U3HOIIEHHBIX YYaCTKOB TPYOOTPOBOJIOB HOBBIMU,

5) HaNOXXEHNE HOBOM M3O0JISAIINH;

6) ykiiajka TpyOOmnpoBoO/ia B TPAHIIEIO.

[Ipy Hamuyuu MENKUX MOBPEKICHUM (TPEUIUMHBI, PAKOBUHBI, TOTCHUS U T.J.)
TpyOOINpoBOJ M3 pabOThl HE BbIKIOYaeTCA. [[py HETOKCUYHBIX MPOIYKTaX PEMOHT
OCYILIECTBIISICTCS HABAPKOM 3aruiaT. Pa3phIBbl CTHIKOB M KPYITHBIE TPEIIMHBI BPEMEHHO
U30JIMPYIOTCS HaloxeHueM XxomyToB. llociie ocBoOoXxzeHus TpyOomnmpoBoaa oOT
MPOJYKTa MOBPEKACHHBIE MECTA BHIPE3AIOTCS U BBAPUBAIOTCS KATYIIKHU.

TpyOompoBoasl quamerpoM a0 300 MM, yiaokeHHBbIE Ha riayouHe He 6omee 1,2
M, PEMOHTHUPYIOTCS C MOJABEMOM M YKJIAJIKOM WX HAJ TpaHIileed Ha Jexaku. [Ipu
muamerpe 6onee 300 MM PEMOHT OCYIIECTBIISICTCS HEIOCPEJCTBEHHO B TpaHIIEEe C
0 IbEMOM TPYOOTIPOBOIOB Ha BbicOTy 60 — 70 cM OT JHA TpaHIIEH C YKIAJAKON UX Ha
JIEKAKH.

OCHOBHBIM BHUJIOM PEMOHTa TMOJ3EMHBIX TPYOOMPOBOJOB SBISETCS 3aMeHa
M3HOIIIEHHOTO YyuyacTka HOBBIM. [Ipu 3TOM crocoOe W3BICUEHHBIH U3 TpaHIIEH
TpyOONPOBOJ pa3pe3aercss Ha OTACNIbHbIE YACTH U YBO3UTCS Ha PEMOHTHYIO 0a3sy.
Hosas cexius BBapuBaercs B KOUieKTop. [Ipu moabeMe u onyckaHuu TpyOOmpoBoia
B TpaHIICI HauOoJiee HAIpPSIKEHHBIC CBAapHBIE CTHIKM YCUJIMBAIOT MyQdTaMH WU
maHkamu. [[s mydinero npuieraHus IUIAHOK K TPYyOOINPOBOAY B CEpeIMHE TIIaHOK
nenaercs BuIruO. [lpu ycunennn mydramu ux anvHa npuHuMaercs paBHoi 300 mm
st Tpy6 nmuamerpom 200 — 377 mm 1 350 MM st TpyO nuamerpom 426 — 529 mwm.
Huamerp mydThl mnpuHumaetcs Ha 50 MM Oosble auameTpa TpyOOmpoBOJA.
Tonmmunaa crerkn MydThl 1 TpyOOIIPOBOA JOHKHA OBITH OJMHAKOBA. J[omycKkaembIii
3a30p Mexay MydTO# u TpyOO#t COCTaBIISET 2 MM.

[Ipu pemoHTe MHOTA HYKHO MOJKIIOUYUTHCS K IEHCTBYIONIUM TPYOOIIPOBOIaM
cocelHUX 11eX0B. Takasi HE0OOXOJUMOCTh BO3HUKAET U MPU MOAKIIOUYEHUU HOBOTO
amnmnapara K JeHCTBYIOIIUM 1I€XOBbIM TpyOornpoBoaM. [1o100HbIe Bpe3KH yalie BCero
OCYILECTBIJISIIOTCSI B TIEPUOJI OCTAHOBOUHBIX PEMOHTOB. Bpeska B aelcTBYOMIMI
TPyOOINPOBO BHITIOIHAETCS C MCIOJIB30BAHHEM CICIHAIBHOTO TIpuciiocoosienus. K
TpyOOINPOBOYy B MECTE BPE3KH MOJITOHSIETCS U MPUBAPUBACTCS NMATPYyOOK ¢ (hJIaHIIEeM.
K sroMy drnaniy Ha mmuibkax TPUCOCAMHSETCS 3aiBUKKa TpeOyemoin cepuu. K
3aJIBIDKKE Ha (pJIaHIle KPEMUTCs MPUCIIOCOOIEHUE, COCTOSIIEE U3 CBEpJia U KOPOHKH,
HA KOTOPOM YKpeIUIeHbl pe3llbl, IITOK, CallbHUK, TPYHAO0YKCa, YIOPHBIN
HIAPUKOTIOIIIMITHUK W MITypBaj. BpaleHueM KOpOHKM TIPH MOMOIIM IITypBajia B



CTEHKE OCHOBHOTO TpPyOOIPOBOJIa BBIPE3aCTCS OTBEPCTHE TPEOyeMoro auamerpa.
[Tocme »3TOro MmMTOK € KOPOHKOM NOAHUMAETCA BBIINIE KIMHKETAa 3aJBUKKA H
MOCJEAHSSL 3aKpbhIBaeTCs. 3aTeM C 3aJBMXKKM CHUMAETCS MNPHUCIOCOOJEHHUE U K
OTBOJIAIIEMY MMATPyOKy MPUCOCTUHSIETCS] HOBBIA TPYOOTIPOBOI.

ITocie oOKOHUaHHMS KaNUTaJILHOIO PEMOHTA TPYOOIPOBOAOB IPOBOASATCS
MpoBEepKa KadecTBa padoOT, NMPOMBIBKA WIJIM TPOAYBKA, a 3aTeM HCIbITAaHHE Ha
MPOYHOCTh W IUIOTHOCTh. TEXHOJIOTHMYECKasl ammaparypa Imepel HCIbITAHUEM
OTKJIIOYAETCsI, KOHITBI TPYOOINPOBOJia 3aKPBIBAIOTCS 3aryTylIKaMHy. 3ariyInaroTcs BCE
BpPE3KU MJI1 KOHTPOJIbHO-U3MEPUTEIbHBIX MpuOOpoB. B Hanbonee HU3KUX TOUYKax
BBApMBAIOTCS IITYLEPbl C apMaTypou ISl CIyCKa BOJBI IPU THIPABINYECKOM
UCIIBITAHUM, a B HamOoyiee BBHICOKMX — BO3JYIIKHA JJIS BBITyCKa Bo3ayxa. B Ha-
YaJlbHBIX M KOHIIEBBIX TOYKax TpyOONpPOBO/JAa YCTAaHABIMBAIOTCS MAaHOMETPHI C
KJIACCOM TOYHOCTU U3MEpPEHUA HE HU*ke 1,5.

['mapaBnudeckoe UCIBITAHWE HA MTPOYHOCTD U IJIOTHOCTh OOBIYHO MTPOBOIUTCS
JI0  TIOKPBITHS  TEIUIOBOM M AHTHUKOPPO3UOHHOM  m3oysinuend. Bennunna
WCITBITATeILHOTO JIABJICHHUS JOJDKHA OBITh paBHA 1,25 MakCMMaJbHOTO pabodero
nasineHus, Ho He MeHee 0,2 MIla ans cranbHBIX, YyT'YHHBIX, BHUHUILIACTOBBIX U
MOJIMATUIICHOBBIX TPYOOIpOBOOB. [laBneHuEe MpW WCTIBITAHUU BBIICPKUBACTCA S
MuH. [Tocie 3Toro oHo cHuKaercst 10 pabodero 3HaueHus. TpyOonpoBo TIIATEILHO
ocmatpuBaercsi. CBapHble IIBbI OOCTYKHMBAIOTCS JIeTKMM  MoJioTkoM. [locre
MPOBEJICHUS MCHBITAHUST OTKPBIBAIOTCS BO3AYIIKK W TPYyOOINpPOBOJA TMOJHOCTHIO
0CBO0O0XK1aeTCS OT BOJEI.
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BoccTaHoBJ1eHHE BAJIOB, OCell M IINMUHAEIeH

['majkue W UUIMIEBBIE Bajdbl U OCH COCTABJISIOT OCHOBHYIO HOMEHKIATypy
BOCCTAaHABIMBAEMbIX  JI€Tajel  MPOMBINUIEHHOTO  oOopyaoBanus.  [lnuHa
BOCCTaHABJIMBACMBIX BAJIOB MOXKET KOJebaThcs B 3HaUMTENbHBIX mpezaenax (100... 4
OOO wMM), HO OCHOBHas JOJs BOCCTaHaBIMBaeMbIX jeranei (Oomee 90 %)
IIPUXOIUTCS Ha Banbl JuHOW He 6onee 1 OOO mm. /[nameTpsl BOCCTaHABIMBAEMbBIX
BaJIOB COCTABJISIIOT TAK)XKE JJOCTATOYHO MMPOKUHM nuama3oH (12... 210 mm). OgHako B
MoAaBJsONIEeM OOJBIIMHCTBE citydaeB (98 %) auameTp BOCCTAaHABIMBAEMBIX BajiOB
He npeBbimaeT 60 Mmm. Macca BajioB Takxke Kosebsiercst B mupokux npeaenax (0,2...
50 Kr) mpu CpeTHEM 3HAYEHUU OKOJIO 3 KT.

VYcnoBusa 3KCIUTyaTalMyd BaJIOB OMNPENESAIOT M XapaKTep H3HALIMBAHUA HX
noBepxHocTedl. Hanbosbiiee u3HaMBaHue UCIBITHIBAIOT MMOCAOUYHbBIE TTOBEPXHOCTH
BaJIOB IO/l OMNOpPhl KA4YeHUS M CKOJIBKEHHS U pe3bOOBbIE TOBEPXHOCTH,
MpeAHAa3HAYCHHBIE JJISI MOHTAXa CTOMOPSAUIUX U PETYIUPYIOLUIUX YCTPOUCTB, IPU



cOOpKE MOJIIUIHUKOBBIX Y3J0B M Y3JIOB C 3yOuUaTbIMU KOJIECAMH, 3BE3J0YKAMHU
LEMHBIX U IIIKKBAMU PEMEHHBIX NIepeaay.

W3HomieHHbIE MOBEPXHOCTH  BajOB  MOJIEKAT BOCCTAHOBICHUIO  IPHU
JOCTUKEHUU ONPENCIICHHOM CTEMEeHWM M3HOCA, KOTOpas 3aBUCUT OT MecTa
pPAcIOIOKEHUS W Ha3HAYCHHMsS HW3HOIICHHOM ToBepXHOCcTH. He momyckaercs
HKCILTyaTalys BAJIOB U HEOOXOIUMO MPOBEACHUE PA0OT MO UX BOCCTAHOBJIEHUIO TIPH
CJIIEAYIOIINX BEJIMYMHAX U3HOCA, MM:

[ToBepxHOCTHM MO MNOAIMIMIIHUKYA Kauy€HUs W CKoyibxeHus .... 0,017...0,060

[TocagouHbie MOBEPXHOCTH MO HEMIOABUKHBIE COETUHEHHUS (IOBEPXHOCTH MO/
CTYNHIIAMHU 3yO0YaThIX KOJEC, 3BE3J0YEK IIEMHBIX W IIKMBOB PEMEHHBIX Mepeaad u
t.1.) 0,04...0,13

[ToBepXxHOCTH IO YCTAHOBKY YIUIOTHSFOIIMX YCTPOMCTB

(CaTbHMKOB, MAHXKET M T.IL.).............. 0,15...0,20

[[InoHOYHBIE a3kl IPU U3HAIIMBAHUY 10 IIUPUHE N1a3a 0,065... 0,095

[IInuiieBpie HOBEPXHOCTH MPU U3HALIMBAHUU IO TOJIIIUHE

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

Basipl, u3HOC KOTOpPHIX JOCTUTAaeT HIKHEro TMpejena M0 yKa3aHHBIM
MOBEPXHOCTSIM, HAIPaBIISIIOTCS Ha BOCCTaHOBJIEHUE. Eciu M3HOC MPEeBBICHIT BEPXHUI
Ipejies, TO Bajibl BOCCTAHOBJICHUIO HE TIOJJIEKAT U BHIOPAKOBBIBAIOTCS.

[IpsAMOTMHEMHOCTh BajJOB M OCEH, MOABEPIIIMXCS B IMPOLECCE SKCIUTyaTalluu
CKPYYMBAaHHMIO, HE TMOJJIE)KUT BOCCTAHOBIICHHID B CBS3M CO 3HAYUTEIIBHBIM
U3MEHEHHUEM MEXaHUYECKUX CBOMCTB. Takue Baibl BbIOPAKOBBIBAIOT W 3aMEHSIOT
HOBBIMU.

[IpAMONMHEWHOCTP OCHM WM Bajla BOCCTAaHABJIMBAIOT IPABKOW B XOJOIHOM
COCTOSIHUM WUJTM C MECTHBIM MOJIOTPEBOM TIPH JIUaMeTpe oceil u BaynoB Oosiee 60 MM.
[IpaBka MOXET BBIMIOJIHATHCS HA MPU3MaxX C UCIOJIb30BAHUEM Ipecca UM BUHTOBOM
CKOOBL.

[IpaBky oceil W BajOB BHUHTOBOW CKOOOM (pucyHOK. 2.1) HeoOxoaumo
OCYILECTBJISITH CIEAYIOIIMM 00pa3oMm:

B BBISIBUTH MECTO M3ruba Bajia WM OCH, TNEepeKaThiBas €ro Mo IMOBEPOYHOI
IUIUTE, WK MPU TOMOIIM MHIUWKATOpa YacOBOT'O THIIA, 3aKPEIUICHHOTO Ha CTOMKE,
Bpallas BaJl, 3aKPEIJICHHBIN B IEHTPAX WJIM YCTAaHOBJIEHHBIN HA IPU3MaXx;

B OTMETUTh MECTO HauOoJIbIIero nu3ruda Baja Wi OCH;

B YCTAHOBWUTH MOJJICKANIUNA BOCCTAHOBJICHUIO Bajl WJIM OCh Ha OIMOPHBIX
KpIOKax 3 BUHTOBOM CKOOBI;

| NEPEMECTUTh OINOPHBbIE KPIOKKM 3 1o mTaHre | BUHTOBOM CKOOBI Tak,
4YTOOBI PACCTOSIHME MEXAY HUMHU ObUIO MeHbIIe /JUMHbI Baia Ha 40... 50 MM, eciu
MECTO M3ruba HaXOJUTCS B cpeaHed yacTu Bana. Ecim mecTo m3rmba CMemeHo K
OJIHOM W3 €ro CTOPOH, KPIOKM YCTaHaBIMBAIOT TaK, YTOOBI PACCTOSHHE OT MECTa
u3ruda 10 IpaBoro M JEBOTO KPIOKOB OBLIO OJIMHAKOBO;

B YJIOXUTH Ae(hOPMHUPOBAHHBIN BaJl WJIM OCh HAa OMOPHBIE KPIOKHU TaK, YTOOBI
MECTO MaKCUMAaJIbHOTO U3rnda pacioyokKUI0Ch O/ OOPHOM ISTKOM BUHTA 2 CKOOBL;



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

| IIPOKOHTPOJIMPOBATh MPSMOJMHENHOCTh BAJIA WM OCH IPU IOMOLIU
VMHJIMKATOpa YaCOBOI'O THUIIA, YCTAHOBJIECHHOIO Ha CTOMKE, YCTAaHOBHUB UX B LEHTPAX
WJIA HA pU3Max.

Pucynok. 2.1. BuntoBas ckoba:
| — mrradra; 2 — BUHT; 3 — ONOPHbBIE KPOKU; 4 —
neTainb
[TpaBky BanoB 6OIBIION AJIMHBI HA TOKAPHOM CTaHKE CJIEAYyeT IPOU3BOIHUTH
MPU KECTKOM 3aKPEIUICHHHM Bajla B TPEXKYJAYKOBOM MATPOHE C MOJKATHEM
3aIHUM IIEHTPOM CJICAYIOIIMM 00pa3oMm:
| 3aKpenuTh MOMJICKAIUA BOCCTAHOBIICHUIO Baj OOJIBIIONW JJIUHBL,
HanmpuMep XOJO0BOW BaJl CTaHKA, B TPEXKYJIAYKOBOM IaTPOHE TOKAPHOTO CTaHKa U
MOJIKATh 3aJITHUM LIEHTPOM;

u YCTAaHOBUTh Ha HAMpaBJISAIONIMX CTaHKa DPYYHOH BHUHTOBOH Ipecc
(pucyHoOK. 2.2);
u YCTAaHOBUTh HA BHHTOBOW OIOpe Mmpecca Oanky 6 C TOJABMXKHBIMU

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 — pyKOsTKa

| YCTAaHOBUTD Ha KOPITYCC BUHTOBOT'O IIPCCCA UHAUKATOP 2;

| OIIpPCACIINTE MCCTO MAKCHMAJIBHOI'O n3ruda 1o HHAUKATOPY 4YaCOBOI'O
THIIa, IICpEMCIIAA €0 BMCCTC C BUHTOBBLIM IIPCCCOM I10 HAIIPABJIAIOIIUM CTAHUHBI,

| YCTAaHOBHTD BHUHTOBOM IIpEeCC Ha HAIIPABIAOIIHUX CTAHUHBI Tak, YTOOBI

Ha>XUMHas IITKa €0 BUHTAa HAaXO0AWJIaChb Ha MCCTOM MaKCHMAJIbBHOI'O I/I3FI/I63;



| noJHATh O0anky O, Bpamias raiiky 7, 70 TexX mop, moka omopsl 5 u 10 He
KOCHYTCs1 00pa3yroliell HoBepXHOCTH Bana 1;

| YCTAHOBUTb MEXIY BaJOM M Ha)KMMHOM ITATKOM BHHTA MPOKIAAKY 4 W3
MATKOTO METaJIa;

| IIPOU3BECTU IIPABKY BaJIa;

| IIPOKOHTPOJIMPOBATh  NPSIMOJIMHEHHOCTh  BBINIPABICHHOTO  BaJa,

repeMenias BUHTOBOM IPEcC ¢ MHAMKATOPOM YacOBOTO THIIA MO HANPABISIOIIMM
CTaHUHBI BIOJb oOOpasyruield Bana. [lpm mnepeMelnieHMH BUHTOBOTO Ipecca IO
HAIpaBJISIIOIIMM ~ CTaHWHBI BO  W30€XKaHWE  ONPOKHUABIBAHMS  €r0  CleayeT
NPUAECPKUBATH 32 PYKOATKY 9.

BoccraHoBineHue I1MOCaJOYHBIX MECT Ha BajdaX M OCIX OCYIIECTBIISIETCS
pa3HbIMH CIIOCOOAMH, KOTOpPbIE BBIOMPAIOT B 3aBUCMMOCTH OT CTENEHUM H3HOCA:
XpOMHpPOBAaHMEM TIpU H3HOCEe mocafgouHblx wmecT npo 0,15 MM Ha puamerp;
BUOPOIyTOBOM HAIJIaBKOW, METaJUIM3alliel, HAHECEHUEM IOPOIIKOBBIX IMOKPBHITHIA
npu u3Hoce Oonee 0,15 MM Ha HameTp.

B Tex cuydasx, Korjga Ipd PEMOHTE MPOMBIIUIEHHOTO 000pYyI0BaHUs
IIPEAYCMOTPEHO HCIIOJB30BAaHUE CHCTEMBl PEMOHTHBIX pPa3MEpOB, IOCAJOYHBIC
MOBEPXHOCTU 00pabaThIBAIOT MOJ] PEMOHTHBIN pa3Mep, CHavajla MpoTayuBas, a 3aTeM
nuindysa. ComnpsiraeMyro C BajoM JeTallb, B CIydae MCIOJIb30BAHUS CUCTEMBI
PEMOHTHBIX Pa3MEPOB, 3AMEHSIOT HOBOW WMJIM MPOU3BOAAT 0OpabOTKY MOCATOYHOTO
MECTa TIOJ PEMOHTHBIM pa3Mep, MNPEABAPUTENBHO YCTAaHOBUB B OTBEPCTHUE
CONPSITAEMOM I€TANINA BTYJIKY.

BoccranoBienue mmnuHzAelned METAIOPEKYyIIero o00pyI0BaHUs — MPOILIecC
BECbMa TPYJAOEMKUN U CIIOKHBIN, 11€1eCO00pPa3HOCTh €ro MpPOBEJECHUS PEIIAeTCs B
KQ)KJIOM OTIEIbHOM KOHKPETHOM ciydae. Eciim BocCTaHOBIEHME MINMUHAEIS CBI3aHO
C 3aMEHOHM WJIM BOCCTAaHOBJICHHEM COIpATaeMbIX C HUM JeTajiei, 1ernecoodOpasHee
MOXKET OKa3aThbCsl YCTAaHOBKA HOBOIO INIMHJENS B3aMEH HW3HOLIEHHOro. OaHako B
OONBIIMHCTBE  Clly4aeB OoJjiee  palMOHAIBHBIM  SBIAETCS  BOCCTAHOBJICHHE
W3HOUIEHHOTO IIITHHJIENS.

CriocoObl BOCCTAaHOBJICHUS IIMUHJENEH BeCbMa pa3HOOO0pa3Hbl U BHIOMPAIOTCS
B 3aBUCUMOCTH OT CTENEHU M3HOCA MOBEPXHOCTEN, OMIEKAIINX BOCCTAHOBJIEHUIO, U
VX HA3HAYCHUS:

n XpOMHUPOBAaHHUE IIPU U3HOCE MOBEPXHOCTEH, HEe npeBbimatomeM 0,05 MM
Ha CTOPOHY;

n Hapall¥BaHUE IOBEPXHOCTHOIO CJIOS MaTepualla W3HOUICHHOU
MOBEPXHOCTH TIpH M3HOCE, NpeBbimaromeM 0,05 mm;

u MexaHuyecKkass 00paboTKa MOBEPXHOCTEH KOHUYECKOTO OTBEPCTUS U
TOPLIA LIITUHEIS;

| YCTAaHOBKA JIOMOJIHUTENbHBIX pEMOHTHbIX Jneraneil (JAP/]) Ha

HN3HOHMICHHYIO ITIOBCPXHOCTb.



[TpakTueckoe 3ansitue No25

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

[lens: wu3ydeHWe Ha3HAYEHUA, KiIacCU(UKAIMK, OOO3HAUYCHUS U PEMOHTA
JeTane u COOPOYHBIX €IUHMUIL C TTOAMIUITHUKAMU KaueHUS.

1 MarepuanbHoe oOecrieueHne

1.1 NHCTpyKIMS K NPAKTUYECKOMY 3aHSTHIO.
1.2 UYeprexu neranei.
1.3 CnpaBouHasi ¥ TEXHUYECKasl JIUTEpaTypa.

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.
®eodanoB, B.I'. Mwurpodpanor wu gap.] — 2-¢ wu3a.,, crep.-M.:
N3narenbckuii ieHTp «Akanemusi», 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 1 COOPOYHBIX €IMHUL] OAIIUITHUKOB KaUeHHUS.
2.2 BriOpaTh crmocobd pemMoHTa AeTanu U COOPOYHON €IUHHUIIBI
HNOJIUMITHUKOB Ka4eHHS.
2.3 BBINOIHATH 3CKU3BI YIUIOTHSIOMNX YCTPOUCTB.
24 PacmmugpoBaTs 06003HaUEHUE MOIIUITHUKA.

3 Teopetnueckue NPeaNOCHIIKA PAOOTHI

PemonT neraneii u cOOPOUHBIX €TUHUIL C TTOITUITHUKAMHA KAaYCHUS

Ecnu HeucnpaBHOCTH COOPOYHBIX €IUHUI] C MOANIUITHUKAMHA KauyeHUs HENb3s
YCTPAaHUTh PETYJIUPOBAHUEM, MPOU3BOIAT WX PEeMOHT. Ero HaumHaroT ¢ pa3Oopkw,
KOTOPYIO BBITIOJIHAIOT C IOMOINBI0 CHEMHHKOB. [IpoMbIThIE AeTalud THIATEIHHO
OCMATPUBAIOT C IIEJBI0 MPOBEPKM MPHU3HAKOB YCTAJIOCTHOTO M3HOCA OETOBBIX
JOPOKEK W Ten KadeHus. [lpm oOOHapyKeHMM TakOTO W3HOCA TMOAMIUAITHUK
00s13aTEIHHO 3aMEHSIOT.

3amMeHe  TOMJIeKAT  TakKe  MOMAIIUIHUKA C  BBIKPOIICHHBIMM  OopTamu,
neOopMUPOBAHHBIMHU ~CEMapaTopaMM, pKaBUYMHOM Ha paboyux U MOCATOUYHBIX
MTOBEPXHOCTSIX.



Ban Ban
a 6 8
Pucynox 1. Ynnomusarowue yempoucmesa HOOWUNHUKO8 KAYeHUsl:
a — ¢emposoe; 6 — nabupunmuoe, 8 — mandicemuoe, 1 — gpemposoe xonvyo; 2 — maudcema, 3
—  MemanniuyeckKuti - KOMCYX, 4  —  npysxcunuas waioba; 5 —  npyocuna;

6 — yniommuaowas KpomKa

B peMOHTHBIX 1€Xxax NpEaNnpUsITANA MOAIIMIHUKYA KAY€HHS, KaK NPaBUIIO, HE
PEMOHTHUPYIOT. 3€Ch TOJIBKO BOCCTAHABIMBAIOT IMOCATOYHbIE TOBEPXHOCTH JIETAJIEH,
COTPATAaEMbIX C TMOIIIMITHUKAMU (T.€. KOPIYCOB M BaJIOB), NMPUMEHSSI HAILIABKY,
XpPOMHUPOBaHUE, HAKIIAJKK HA SMOKCHIHOM Kjee U Apyrue crnocoObl. [IpakTuxyercs
TaK)X€ HCHOJIb30BAaHUE KOMIICHCUPYIOIIUX BTYJIOK, KOTOpPBIE YCTAHABIHUBAIOT
(mpeccoBaHMeM WM Ha KIEW) B KOpPHYC NOAIIMIIHUKA WM HAa WIEHKYy Bajga B
3aBUCUMOCTH OT XapakTepa M 3HAYCHUS H3HOCA, 4 TAKXKE pPAa3MEPOB JCTaJICH.

3arpsi3HeHHbIe (DETpOBbIC YIUIOTHEHUS, CIIY’Kalllke JJIsl 3allUThl MOAIIUITHUKOB OT
JIEUCTBUSI BHEITHEN Cpe/ibl, @ HE B KAUE€CTBE MPEIMSITCTBUSI IPOTUB BHITEKAHUS CMA3KU,
HY’KHO XOpOIIO TMPOMBITH B YUCTOM KEPOCHMHE, a U3HOIICHHbIE 3aMEHUTb.
Heo6xonumo, 4ToObl B 3THX YIUIOTHEHUSIX BOWJIOYHBIC M (DeTpoBbie KObIa 1 (puc.
65, a) mpuieraiy K menWkaM Baja YMEPEHHO IUIOTHO (MPOBEPSIOT IIYIIOM TOJIIIUHON

0,1 MM, KOTOPBIH HE JIOJKEH MPOXOIUTH B 3a30p). OUeHb MIOTHAsI YCTAHOBKA KOJIbIIA
BBI3BIBAET IOBBIIIEHHOE TPEHHME, YTO BIEYET 32 COOOM YCWICHHBIH HArpeB IEHKH
Baja u MOJIITUITHUKOB.

JlabupuHTHBIE YIIJIOTHEHHS (PUCYHOK. 65, 0), UMEMOINe TO K€ Ha3HAYEHWE, YTO |
dbeTpoBbIe, TOJDKHBI UMETh KOJIBIIEBbIC KAHABKHA CO CTEHKaMH 0€3 BHIOOMH W BMSTHH.



HopmaneHbiii 3a30p B pagnanbHoM HanpasieHun — 0,3 ...0,6 MM, a B 0C€BOM —
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
3aKperIgeTcs Mpy>KUHHOM mani6oit 4. KpoMku MaHKeThl 00KMMAIOTCS TPYKUHOM 5,

omaromaps
4eMy IOJICPKUBACTCS IMOCTOSTHHOE W PAaBHOMEPHOE JIaBJICHUE YIUIOTHSIFOIICH
KPOMKH 6 MaHKEThI Ha BpAIIAIOIIANCS BaJL.

MaTepI/IaJI MaH>XCThI JJIIsA ITOBBIINICHU A W3HOCOCTOMKOCTHU O6pa6aTI>IBaI-OT
CIIcaJIbHBIM XUMHNYCCKHUM COCTaBOM.

MamXeTHbIC YIUIOTHEHHUS CIyXaT JUIsl 3aIlUThl MMOAMIUITHUKOB OT MOMaJaHusl B HUX
MIOCTOPOHHUX YaCTHII, a TAKXKE MPEMATCTBYIOT BHITCKAHUIO CMa3Kh. B COOTBETCTBUU €
3TUM UX YCTaHABJIMBAIOT JIBYMS CIIOCOOAMH: YIUIOTHSIOMIAS KPOMKA MAaHKEThI
HampaBliecHa B MPOTUBOIMOJIOXKHYI OT TMOAIIUITHUKA CTOPOHY; Ta € KpOMKa
oOpaiieHna B CTOpPOHY MOIIITUITHUKA.

B psnge mMexaHW3MOB TPEIyCMOTPEHO PETyJIUPOBAHUE TOITUITHUKOBBIX OIOp IS
yCTpaHEHHS 3a30pOB, OTPUIIATEIHHO BIMAIOMNUX Ha padoty obopymoBanus. [lpu
PETYIMPOBAHUH HATATA KOHUYECKUX POJTMKOIOAIIUITHUKOB B KOPOOKaxX CKOPOCTEH U
KOpoOKax Tmojady MeTauiooOpadaThiBalOIUX CTaHKOB (puc. 66, a) Oontom 2
MOJDKUMAIOT JWCK 7, KOTOPBIH, B CBOIO OUYepe/b, CMEIIAeT Hapy>KHOE KOJbIO 4
MOJIIIMITHAKA B Kopmyce 3 (Tak yCTPaHSIOT 3a30p MEXKIY POJUKAMH U KOJBIAMHU).
Ectp koHcTpykmmm (puc. 66, 6), B KOTOPBIX HMEETCS CHelHalbHas Taika 35,
npeaHa3HAYCHHAsT JJIs PEryJMpOBaHUS 3a30pa. PerynmupoBaHue OCYIIECTBISIOT
aKKypaTHO, CO37aBasi YMEPEHHBIM HATAT TMOJANIUITHUKOB 0€3 3aMeTHOro JodTa, HO
UCKJTIIOUas 3alleMJIeHHe Tenl KaueHusa. KOHTpOIMpYIOT peryiupoBKY BpalleHHEM
Baja, KOTOPOE JOJDKHO OBITh OTHOCHUTEIBHO JIETKUM U IUTaBHBIM. JloOuMBIIHCH
HEOOXOUMOTO TIOJNIOKEHHSI, PETYIHUPYIOIIKUE ACTalu 3aKpeIusIoT (QUKCATOpaMH,
MPETYCMOTPEHHBIMUA KOHCTPYKITUEH COOPOYHON €THHUIIBI.
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Pucynoxk. 2. Cxemul pecynuposanus namsea KOHU4ECKUX pOIUKONOOUUNHUKOS:

a — boamom,; 6— 2a



[TpakTuueckoe 3anstue Ne26

Tema: «PemoHT perameii © COOpOYHBIX EAWHUI] C MOANIMITHUKAMHU
CKOJIbYKEHHUS.

Ienb: M3yunTh KOHCTPYKTUBHBIE OCOOCHHOCTH, PEMOHT JeTajeii 1 COOPOUHBIX
€ANHUIL HNOAIINITHUKOB CKOJIbXKEHUS, YCTAHOBUTH TE€XHOJIOTUYECKYIO
MOCJIeI0BAaTEILHOCTh PEMOHTA HOAIIUITHUKOB CKOJIbKECHUSI.

21  MarepuanbHoe oOecrieueHrE

21.1 HHcTpyKuus K MpakKTUYECKOMY 3aHSTHIO.

21.2 Yeprexu neranei.

21.3 CnpaBoyHasa U TEXHUYECKAs JTUTEPATYpA.

1.3.1 Opranu3anuss ¥ NIPOBEAECHUE MOHTaXa MU PEMOHTA IPOMBIILICHHOTO
obopynoBanus 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.:
W3narensckuil neHTp «Axagemus», 2017-272c.

1.3.2 Meroapl npodUIAKTHKKA U PEMOHTA MPOMBIIIJIEHHOTO O000pYIOBaHUS: :
y4eOHUK i CTYy[. yupexaenuit cpen. npod. Obpazosanus/[FO.H. Boponkun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: M3narensckuii ueHTp «Axkagemusi», 2010-240c.

22 Tlopsaok BBIMTOTHEHUS paOOTHI

22.1 BpINOAHUTH ONHMCAHUE HA3HAYEHUS, KOHCTPYKTHUBHBIX OCOOEHHOCTEH
MOJIIUITHAKOB CKOJIbKEHUS, UX N€(PEKTHI.

222 BpINONHUTE  CX€My  KOHCTPYKLMM  Pa3be€MHOIO  IMOALIMIIHHAKA
CKOJIbKCHMUS.

22.3 YCTaHOBUTb  TEXHOJIOTHYECKYK)  IIOCJIEOBAaTEIbHOCTh  PEMOHTA
Pa3bEMHOTO MOAIIMITHUKA CKOJIBKEHHUS.

PemoHT neraneii W COOPOYHBIX E€IUHMI] C TMOJUIUITHUKAMHU CKOJIBXKCHUS

COopoyHas equHUIIAa C HEPa3bEMHBIM MOIIMITHUKOM CKOJIbKEHUS (Hampumep,
COCIMHEHUE TMOPIIHSA C IIATYHOM IPU MOMOIIM Naibla, MIApHUPHBIE COECIUHEHUS
PECCOPHOTO MOABEIIMBAHUS TEJIEKEK, MOAIINITHUKA MACIOMPOKAYMBAIOLIEr0 HACOCA
U T. .). Takue y37bl ¢ IpeAebHbIM U3HOCOM JeTaneil (Koraa 3a30p MEXAY AeTAIIMU
TpYILIENCS Mapbl MPEBBIIIAET MAKCUMAIIBHO JIOMYCTUMBIN YE€pPTEXKHBIN 3a30p Ha 25% u
0ojee, KpoMe CIydaeB, OrOBOPEHHBIX 0CO00) B 3aBUCHUMOCTU OT KOHCTPYKIHH H
MPOYHOCTH MaTepuala



AeTaneil, a Takke SKOHOMHMUYECKOH I1e1IeCO00pa3sHOCTH PEMOHTA JIOIMyCKaeTCs
BOCCTaHABJIMBATh OJHUM U3 CIEAYIOLINX CIIOCOOOB: 00pabOTKON OAHOW W3 JAETaJeH,
yaiie BCero melku Bana (manblia, ocu, namndbl, BaJIMKa), O] PEMOHTHBIN pa3mep ¢
OJIHOBPEMEHHBIM YMEHbBIICHUEM JINaMETPa OTBEPCTHSI BTYJIKH IMOJIIMITHUKA; 3aMEHOM
OJIHOM W3 JieTaneil HOBOW M BOCCTAHOBJIEHUEM HOPMaJIbHOM (hOpMbI (YCTpaHEHHEM
oBaibHOCTH Oonee 0,05 ™MM) Tpymuxcs dYacTed He3aMeHse-MOW JeTalu;
HapalluBaHUEM 10 HOPMAJIbHBIX pPa3MepoB U GOpM JeTaneil.

IIpu cOopke CcOOpPOYHBIX €OUHUL C HEPa3bEMHBIMU MOAIIMITHUKAMU
CKOJIbYKEHHUS O0ECTICUHTh:

YCTAaHOBJICHHYIO TMOCAJKy BTYJKH B TMOJIIMIHUKOBOM THe3ne. llpu stom
OTBEPCTUS BTYJIKH, CIIy)Kalllue AJisl MOABOAA CMa3KU B MOAIIMITHUK, COBMECTUTH C
COOTBETCTBYIOIIMMH OTBEPCTUSMU B THE3/€. BTylKy 3aKpenuTh OT MPOBOPOTA;

YCTAaHOBJICHHBIA 3a30p «HA Macjio» B TMOAIIMIHUKE U CBOOOJHOE
OTHOCUTEIBHOE BpallleHue (epeMelleHre) TpyIuxXcs aetanei. PazHocTh 3a30poB
«Ha Macjo0y» y MOJUIUITHUKOB MHOTOOIIOPHBIX BaJIOB He Oosiee 15%;

COOCHOCTh  MOJIIMIHUKOB  (COBMAaJCHUE TIEOMETPUYECKUX  Ocell) U
MUHUMAJIbHYIO0 CTYNEHYaTOCTh HECyIIUX (pabouux) MOBEPXHOCTEHM MOIIIMITHUKOB
MHOTOONOPHBIX BajioB (KOrJa BaJl, BAJIMK WM OCh IMOKOSATCA Ha JIBYX WM Oosee
onopax). COOCHOCTb M CTYNEHYaTOCTh MOJUIMIHUKOB MHOTOOIMOPHBIX BajOB
ONPEIENSIIOT TEXHOJIOIMYECKUM BaJIOM (MJIM COOTBETCTBYIOLIEH TEXHOJIOIMYECKOM
JIETaNIbI0), ONTUYECKUMHU MTPUOOPAMU UIIH CTPYHKOM;

IpWeraHue IIeeK MHOTOOMOPHBIX BaJIOB K  HecyuuMm  (pabouum)
NOBEPXHOCTSIM MOJIIMIHUKOB. Hemnpuineranwe (mpoBHCAaHHME) OTHENbHBIX UHIEEK
nonyckaercst He 6omee 0,05 Mm.

COopouHble €IMHHUIIBI C TMOAIIMITHUKAMU KadeHus. He momyckatorcs K
AKCIUTyaTallMy MOIIIMITHUKYA KayeHUsl MpU CIeAYIOMUX TedeKTax U MOBPEKICHUSX
(Kpome citydaeB, OTOBOPEHHBIX 0C000):

OTKOJIOB ME€Tajla WJIM TPEIIMH Ha IOBEPXHOCTH KadeHUs (Ha KOJIbLAX,
HIapUKax WU POJUKax);

[[BETOB MOOEXKAJIOCTH U CJEN0B 3aKJIMHUBAHUS Ha MOBEPXHOCTH KayCHUS
JieTaJIeld BCIEICTBUE NIEPETPEBA;

BBIOOMM M OTIEYATKOB YyjAapa Ha OEeroBbIX JOpPOKKax KoJyien (Wi Ha
MMOBEPXHOCTH 1ang) OT Tyroi NoCaaKu UM yIapHOU Harpy3Ku;

BBIKpAIIMBAHUS WX IIETYIICHUS] METala, MEJIKUX PaKOBUH, OOJIBIIOrO Yyucia
YEpHBIX TOYEK HA TOBEPXHOCTH KAUEHUS AeTallel;

PaKOBHUH KOPPO3UOHHOT'O U HEKOPPO3UOHHOIO XapaKTepa;

rIIyOOKUX PUCOK, 3a00MH Ha MOBEPXHOCTSIX KaU€HUS JETaNECH;

MOBPEXKJEHUSI CEeMaparopoB: HAJIOM, TPEIIMHBI, CpPEe3bl U  OCIa0JeHUS
3aKJIETIOK, BBIPAOOTKA THE3/T A0 BhITIAJaHUsI POJIUKOB;

3a30pa MEXKIy CTaJIbHBIMH INTAMIIOBAHHBIMHM celapaTopaMu H OypToM
BHYTPEHHETO KOJblLA MAPUKOMOJAIIMIIHUKA C JUaMeTpoM oTBepctud a0 30 MM —
menee 0,2 MM, ¢ nuameTpom otBepcTus 6osee 30 mm — menee 0,3 Mm;



MpeAenbHOTO M3HOCAa W JedopManmu AeTanei, T. €. KOrja OCEBOM WiIu
paauaibHbIA 3a30pbl, Pa3HOCTh AUAMETPOB IIAPUKOB WM POJUKOB M T. 1. Oojee
JOITYCKAaEMBIX HOPM.

[Ipy Hamuuuyu B OJHOM TOAIIMITHUKOBOM THE3JE WM COOPOYHOM EIWHUIIC
JIBYX W 0oJiee MOJIIMITHUKOB KadeHUs M B Clydyae 3aMEeHbl OJIHOTO M3 HHX, Kak
MpaBUJIO, 3aMEHAKT W Jpyrue, T. €. MOPOU3BOAAT KOMIUIEKCHYIO 3aMEHY
MOAIINITHUKOB, HAlpUMEp, B KPECTOBMHAX KapJaHa, Ipy3axX peryiasiTopa 4acTOThI
BpallEHUS U T. 1.

JlonyCKaroTCsl K JAIbHEUIIIEN SKCITyaTalluy MOAINITHUKN Ka4€HUs, UMEIOIIUE
HE3HAYUTEIbHbIE JE(EKThl W TMOBPEXKICHMS: LApaNWHbl M PUCKH HA IMOCATOYHBIX
MOBEPXHOCTSX KOJICll, TMOSIBUBIIMECS BCJEACTBUE OCJIA0JIEHUSI MOCAIKHU; 3a00UHBI,
BMSITUHBI, CJIEAbl KOPPO3UM HA CemapaTrope, HE MNPENSTCTBYIOIIME HOPMAIbHOMY
JIBW)KEHUIO IIAPUKOB W POJMKOB; TEMHBIC MATHA KOPPO3MOHHOIO XapakTepa Ha
MOBEPXHOCTAX KAueHUs JeTajled, yCTpaHsIEMble 3a4YMCTKON; MaTOBas MOBEPXHOCTH
KaueHUsl JIeTAIel Kak CJEACTBUE HEHOPMAJIIBHOTO HW3HOCA; HE3HAUYMTEIbHAS
nedopmalisi ¥ U3HOC THE3[ cemaparopa c(hepudecKOoro POJIUKOBOTO TOIIHITHHUKA,
yCTpaHseMbie 00’)KaTHeM cerapaTopa.

Meinkue BMSTHHBI, PUCKM YW HE3HAYUTEIBHYK) KOPPO3HUIO HAa ITOBEPXHOCTIX
KQ4uE€HUs U B MECTaX MOCAJKH JETAJEH MOJIIUITHUKOB YCTPAHSIOT 3a4YMCTKON BpYU-

HYI0 MEJKOW HUIM(OBATBHON IIKYPKOW. Y CTpaHEHUE APYrUX MOBPEXKIACHUN U
PEMOHT TOJIIMIIHUKOB KAa4€HWW C 3aMEHOM JeTaliel Uil BOCCTAaHOBJICHUS
HOPMaJIbHBIX TOCAJO0K TPOBOJAT COOTBETCTBEHHO TPEOOBAHUSIM TEXHUUYECKUX
ykazaHuii, yreepxkaeHHbix L[T MIIC.

Texnuueckoe o0CITyKUBAHUE U PEMOHT COOPOYHBIX €AWHUIL C MOIIUITHUKAMHU
kaueHus (Oykc KoJjecHbIXx mnap, TOJl, TAroBbIX TreHEepaTopoB M Jp.) MPOBOIAT
corjlacHO AeicTByromer WMHCTPYKIIMU TIO COJAEPKAHWUIO M PEMOHTY COOPOUYHBIX
€UHHUI] C TOAIIUITHUKAMHU KauEHUSI.

Jlo MOHTaxa y BCEX MOJIIUITHUKOB, OBIBIIMX B AKCILTyaTallMH, MPOBEPSIOT
PAaBHOMEPHOCTh XOJIa M 3a30pbl MEeXAy aeTtansiMu. CTeneHb JOMYyCTUMOrO IIyMa U
HEPAaBHOMEPHOCTh XOJId OINPEACISIIOT CPABHEHUEM C ASTAIOHHBIM NOAIIUITHUKOM
JAHHOTO THUIIa, OTOOPAHHBIM MO COIIACOBAHUIO C MPUEMIIUKOM Jieno. ['ogHbIM [ist
MOBTOPHOTO HCIOJB30BaHUS CUUTAIOT MOAIIMIHUKYN, HWMEIOIINE POBHBIN, 03
3aeJaHusl X0l U HE3HAUYUTEIbHBIN IIYM, a TAKYKE YCTAHOBJICHHBIE 3a30Pbl U Pa3MEpHI.

IIpu cOGopke HeoOXoaMMO COOII0aTh CIIEAYIOIMIME OCHOBHBIE TpPEOOBAHMS:

YCTAHABJIMBATh HATAT B COCAMHEHHUSX CTPOTO B COOTBETCTBHUU C YEPTEHKOM.
IIpu 3TOM, eciu Bpamaercs Baj, TO BHYyTPEHHEE KOJIbLO NOAIIMITHUKA JOJKHO UMETh
HETMOJBIKHYIO MOCAIKy, a HapyKHOE€ KOJIbI0 B THE3[AE — MOABUXKHYIO (Kpome
CllydaeB, OrOBOPEHHBIX 0c000). Ecnmu Bpamaercs rHe3no (KOpmyc), TO Hapy)HOE
KOJIBIIO IOJALIMITHUKA JOJDKHO HKMETh HEIMOABMXKHYIO IIOCaJKy, a BHYTPEHHEE
KOJIBI[0— TIOJIBIKHYIO (KpOME CITy4aeB, OTOBOPEHHBIX 0C000);



HE TPEBBINIATH JOMYCTUMOE 3HaUYE€HUE OBAIBHOCTHU WM OMEHHS IIEEK BaJOB B
MECTaX MOHTaXa BHYTPEHHUX KOJEI] TMOJUIMIIHUKOB KAueHHUs MJI1 HOBBIX
aHaJOTUYHBIX JaeTalieit Oonee yem Ha 0,02 MM, KpOME Ciy4aeB, OTOBOPEHHBIX 0C000;

noBopauuBaloT Ha 45 unu Ha 90° Hapy’KHbIE KOJIbIa MEpPEe] MOHTAXOM B
KOPIIYC OTHOCHUTEJIBHO TMOJIOKEHHs, KOTOPOE OHHM 3aHMMalld paHee, 10 pa30opKu
cOOpPOYHOM €IMHHUILIBI, YTOOBI Harpy>XeHHe OETOBBIX JOPOKEK HApPYKHBIX KOJIEI| HE
MPUXOIUIIOCH KOXKIBIM pa3 Ha OJHY U TY K€ 30HY;

BBINIOJIHAIOT MOHTAK TMOJIIMITHMKA Ha BaJl C MPEABAPUTEIbHBIM HArpeBOM P
U<4c-

e 1o 60—100 °C moamuMIHUKa WM BHYTPEHHETO KOJbLA, C OXJIAXKJICHHEM
Baja WM MpU MNOMOIIM mpecca. B 3ToMm ciyyae NPUMEHSIOT HPHUCIOCOOJICHHUS
(ompaBku) , obecrieyuBaroMe JeUCTBUE YCUIIMS 3alIPECCOBKH MO OCHU KoJbla. Eciau
NOAIIMIHUKA MOHTHPYIOT OJHOBPEMEHHO Ha BaJl U B THE3J0, OIMpaBKa JOJKHA
yIUPAThCsl OJTHOBPEMEHHO B TOPILIBI 000UX KoJiel Mo JIUIHUKOB. [Toqmmnanku (uiu
KOJIbI[a) HArpeBalOT B MAaCISHOM BaHHE, B DJIEKTPUYECKHUX IeyYax, WHIYKIHOHHBIM
cocobom. Bpemsi Bbigepkku mnpu Temmepatrype 60—100 °C BweiOupaior B
3aBUCUMOCTH OT pa3Mmepa MNOJAIIUIHUKA. 3alpeniaeTcs HarpeBarh NOAMIUIHUKA (WU
KOJIblIa) OTKPBITBIM OTHEM, MOHTHPOBATh U JIEMOHTHPOBAThH IMOJIIUIIHUK (KOJIBLIO)
yJAapaMy, HAHOCUMBIMH HETIOCPEACTBEHHO 10 MOAIIUITHUKY.

[ToamMnHYUK mociie MOHTa)ka Ha BaJl JOJDKEH YNHUPAThCS B €ro 3aIICYUK WU
JeTallb, YKa3aHHYIO Ha 4epTeke cOOpOYHOM €AMHMIBI, MPU MOCAJKE B KOPIYC — B
OypT rHe3ga. B ciiyyae HarpeBa aetanell MHAYKIMOHHBIM HarpeBaTeleM JeTaju
1ocJie 3alpeccoBKM pa3MarHuuyuBaroT. KauecTBo cOOpkH COOPOYHOM €IMHMIIBI C
NOJIIMITHUKAMHU KayeHUsI KOHTPOJUPYIOT MO JIETKOCTH BPAILEHUS Bajla, HAJIMYUIO
0CeBOro pazdera y Bajla C IIAPUKOMOAIIMIIHUKOM, PaTUAIBHOTO 3a30pa MEXIY
POJIMKaMH U KOJBIAMHU Y POJIMKOBBIX MOAIIUITHUKOB. JTH BEJIMYUHBI TOJKHBI OBITH B
IIpEAEIax YCTAHOBICHHBIX HOPM.

[Tocne cOopky MOAMIMITHUKOB, pa0OTAONINX HA TUIACTHYHON (KOHCHCTEHTHOM)
CMa3Ke, UX CMa3bIBAIOT MOPSAKOM, YCTAHOBIEHHBIM MHCTpYKIIMEN IO PEMOHTY Y3JI0B
C MOAIIMIHUKAMU KayeHus. Paspemaercss menu MeXIy pPOJUKAMH W IIAPUKAMH
3aMoJHATh CMA3KOM 10 MOHTaXa MOJIIMITHUKA. 3alpeniaeTcsi CMEIIMBATh pa3InyHbIe
CopTa CMa30K JIJIsl CMa3KU MOJIIMITHUKOB OJHOW COOPOYHON €UHULIBI.

COopoyHast eauHULA C [WIMHIPUYECKUMHU JI€TAJsIMU, JIBHXKYIIMMHCS
BO3BpATHO-NIOCTyNATENbHO  (Y3/1bl THMA: MOPIIEHb—BTYJIKA,30JI0THUK—BTYJIKA,
IUTYH)Kep—THWIIb3a, WINIa—KOpHyc pacnbuuTens u  T. 1.). [loTepsBuiue
paboTOCIOCOOHOCTh B pe3yJibTaTe M3HOCA ACTAd U APYyrue MOBPEXKICHUS MOKHO
BOCCTAHABJIMBATh MEPEKOMIUIEKTOBKOM, MYTEM XPOMHUPOBAHUS WM OCTAIIUBAHUA C
COOJTIOJIEHUEM CIIEIYIOIUX TPEOOBAHUM:

HE3HAUUTEIbHbIE AeHEKThl (HATUPBI, PUCKH U T. I.) C OTIACIBHBIX YYaCTKOB
TPYIIUXCS TIOBEPXHOCTEH JAeTalield yAaJSIOT CJIeCapHO-MEXaHHYeCKOol 00paboTKOM
IpyU TOMOIIM MPUTHUPOB, aAIMa3HbBIX KaMHEH, MacT, HAHECEHHbIX HAa BOWIIOK, C
MOCIIEYIOIIEH TTOJTUPOBKOM;



B CJIydyae 3aME€Hbl OJHOM W3 JETAJIE HOBOW WJIM OTPEMOHTHUPOBAHHOU
BOCCTaHABJIMBAIOT HOPMaJbHYIO (OpPMY TpyILEWCS MOBEPXHOCTH Yy HE3aMEHSEeMOM
JETaJIA CIECAPHO-MEXaHUYECKON MM CTAHOYHOM 00pabOTKOM;

MOBEPXHOCTH JIeTaliel ¢ 00IIel OChiO0 (KOT1a 0XBAThIBAIOIIAS I€Tallh UMEET JBa
u 0oJiee OTBEPCTUS C PA3TUYHBIMU JUAMETPAMH, HO C OOIIEH OChIO MJIM KOTJIA JIBE
uiM OoJiee 1eTaau CMOHTHPOBAHBI HA OJHOM BaJMKEe WJIM OCH) 00pabaThIBalOT TaKUM
o0pa3oM, 9TOOBI HECOOCHOCTh TPYIIUXCS JIeTajeil Oblila MUHIMAIbHOM;

JeTany MPEeIU3UOHHBIX Map TOIUIUBHOW ammapaTyphl MOCJIE BOCCTAHOBIICHUS
MPOXOJST CTEHAOBYIO OOKaTKy B TeueHue | 4 B cOope ¢ (POpCyHKOI MM TOTIMBHBIM
HAcoCOM;

3a30pBI MEXKIY JACTATISIMHU Y OTPEMOHTUPOBAHHBIX COOPOYHBIX €AMHHUIL TOJKHBI
OBITh, KaK Y HOBBIX, BCE JETalM TOJDKHBI TIEpEeMEIIaThCs U BPaIIaThCsl BOKPYT OCH
CBO0OOIIHO, O€3 3aeIaHui.



[TpakTueckoe 3ansitue No27

Tema: «PeMOHT IIKMBOB U PEMEHHBIX IIEpEIay».

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 3aHITHIO.

23.2 TokapHO-BHHTOPE3HBIN CTAHOK

23.3 CnecapHblii MHHCTPYMEHT, IIHYP.

23.4 CnpaBouHasi U TEXHHYECKAs JTUTEpaTypa.

1.4.1 Opranuzanusi ¥ TMPOBEJACHHE MOHTaXa M PEMOHTA MPOMBIIIJIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK aJis CTyJ. yupexaeHuil cpea. npod. oopa3oBaHus
/[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-¢ u3a., 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 YCTPAHEHUSI.

24.2 BpimoaHUTH COOPKY PEMEHHOM Tepeayn.

24.2.1YcTaHOBUTH LIKUBHI HA BAJIbl, 3aKPEMUTb.

24.2.2 BBINOIHUTH MPOBEPKY MapauIeIbHOCTH YCTAHOBJICHHBIX IIKUBOB.

24.2.3[logo0paTh peMHU 1O JITTUHE.

24.2.4Ha mKuBBI HANETh PEMHH, CO3JaTh HAYAJIbHOE HATSHKEHUE PEMHEHN.

24.2 5BBITONHUTE TPOBEPKY HATSKEHHS PEMHEN.

243 VYCTaHOBUTb  TEXHOJOTHYECKYK)  IIOCIEAOBATEIBHOCTH  PEMOHTA
Pa3bEMHOTI0 MOAIIUITHUKA CKOJIbKEHHUS.

PeMOHT IKKMBOB U PEMCHHBIX II€pCaayd

Y MKWBOB ISl IUIOCKUX PEMHEHW BCIEICTBHE IPOCKAIL3BIBAHUS PEMHS
W3HAIIMBACTCS 0001, M3-3a YETO YXYAMIAETCS CIETUICHUE MEXKIy PEMHEM U IIIKHBOM.
Habmromatorcss Takke HauioM 0004a, TPEMIMHBI Ha CHHIAX, W3HOC MOCaTO0YHOTO
OTBEPCTHS U MITIOHOYHOTO T1a3a.

Y IIKWBOB KJIMHOPEMEHHBIX IepeAad IMPeXJe BCEr0 HW3HAIIMBAOTCS
MIOBEPXHOCTH KaHABOK. DTOT M3HOC MHOT/1a OBIBAET HACTOJIBKO OOJIBIIIUM, YTO PEMEHB
omyckaercss A0 nHa kaHaBku (puc. 70, 0, cmpaBa). [IpowicXomuT Takxke H3JIOM
OypTHUKOB, HapyIIaeTcs OATAHCUPOBKA IITKUBA.



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 MIKKBA TI0 HAPYKHOMY TMAMETPY U 110 TOPIIAM.
[IxuBBI JOJKHBI OBITH COATAHCUPOBAHBI, T. €. YPABHOBEIICHBI.
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Puec. 70. llIkuBu pemennux nepenau:

a— AR DADCKHX pesuefl, § — LAR KAHHOBHIHLIX

pemueil; | — obon, 2 — cnina, & — wnononnsdl

nas, 4 — nocajoMAoe orseperie, § — cTenkH, 6 —

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 BTYJIKA B CTYNHUIIE MOXHO OCYHIIECTBUTH IPHU NOMOIIM Kies. [s
ATOT0 BTYJIKY MPUTOHSIOT MO PACTOUYEHHOMY OTBEPCTHUIO, co3/iaBas 3a3op 0,05 MM Ha
auaMeTp. DTOT 3a30p HEOOXOIWM JUIS TIOJYyYCHHUS ONTUMAJIbHON KJICEBOM IIJICHKH
tomuuHou 0,02—0,025 mm.

Korna pa3smepsl mknBa Mo3BOJSIOT PACTOYUTH OTBEPCTUE O] TOJICTOCTCHHYIO
BTYJIKY, HMEIOIIYK) IIITOHOYHBIM a3, TO PEMOHT OCYILIECTBJISIOT TaK: paCTAYMBAIOT
OTBEPCTHUE CTYIHUIIbI, TOJOSAT IIMOHOYHBIHN T1a3 U U3TOTABJIMBAIOT MIEPEXOIHYIO BTYJIKY
CO IIMOHOYHBIMU TIa3aMH HA HAPY>KHOM M BHYTPEHHEM JUaMETpax. 3aT€M BTYJIKY CO
LITIOHKOW ITPECCYIOT B CTYIUIYY IIKKUBA U CTONOPAT. [1ociie 3TOro mKuB NpuroieH s
SKCILTyaTalliu.



Ecnu pasmepsl CTyNnHIbl IIKMBA HE IO3BOJIAIOT YCTAHOBUTH TOJICTOCTEHHYIO
BTYJIKY C MPOAOJOJICHHBIM Ia30M, TOTJa OTBEPCTHE B IIKMBE pacTauMBaIOT Ha
IJIyOMHY HECKOJIBbKO OOJBIIYI0 TNIyOMHBI IIIOHOYHOIO Ia3a U yCTAHABJIMBAIOT Ha
KJIe€ TOHKOCTEHHYIO BTYJIKY C (pilaHIIEM, KOTOPYIO 3aKpPEIUISIIOT Ha IIIKUBE BUHTAMH.

VY mkuBa noj KIMHOBUAHBIE peMHH (puc. 70, 0) MOBepXHOCTh 000/1a U CTEHOK
KaHaBOK 00TayMBAIOT J0 YCTPAHEHHs M3HOCA, a JHO KaHABOK YIiyOJsIOT, MpU 3TOM
BCE KaHaBKU IIKMBA JOJKHBI ObITh OJIMHAKOBBIMH MO MPOMUIIO U pa3Mepy, KOTOphIE
MIPOBEPSIOT MIA0JIOHOM.

N3nomMbl M TpemuHBI YCTPAHAIOT 3aBapKOW IIOCIE  COOTBETCTBYIOLIEH
CJIECApHON MOJrOTOBKM MeCT MoJ 3aBapkKy. llepen 3aBapkoil HIIKUB pPaBHOMEPHO
HarpeBaloT MO BCEMY JAMAMETPY, MHA4Y€ HA 3aBapUBAEMOM Y4YAaCTKE MOSBATCA B
MeTajyile BHYTPEHHUE HANpPsDKEHMs, YTO BBI3OBET OOpa3oBaHHWE TPEIIMH B JIPYTUX
Mectax. I[lo OKOHYaHMM 3aBapKuM IIKHB IOTPYXAOT B HArpeThlii MECOK IS
MEJIJIEHHOTO OXJIAKICHHUS.

Ecnu y peMOHTHpYeMOTO MIKMBAa OOTAYMBAETCSl MOBEPXHOCTh, COMpsraeMas ¢
pEMHEM, JOIyCKAaeTCd HEMHOI'O YMEHBIIMTh JUAMETP IMIKMBA MPU YCIOBHUH, 4YTO
4acTOTa BpallleHUs HW3MEHUTCHA. HacroTa BpallleHHs BEAOMOIO IIKMBA CHUXKAETCH,
KOI'JIa YMEHBIIAETCS JUaMETP BEAYLIETO IIKUBA, U YBEIMYUBACTCS IPU YMEHBIICHUU
JuaMeTpa BEIOMOro IIKMBA. (s COXpaHEHMs MepeJaTOYHOIO OTHOLIEHHUS MEX]y
IMIKHBAMU JIOMYCKAaeTCsl OOTOYUTH O COOTBETCTBYIOLIETO AUAaMeTpa U BTOPOH IIIKHB,
HE HYXJAIOINNCS B PEMOHTE.
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Puc. 71. Ilposepka ycra-
HOBKH IIKHBOB:

a4 — Jnueliwolt, 6, 8 — muypou



[Ipu peMOHTE MIKUBOB JOMYCKACTCS M3MEHEHNE YaCTOThI BPAIICHUS PEMEHHOMN
nepenayn
(MOBBINIEHUE WK TOHMXEeHue) He Oonee 5% HoMuHaibHOW. [lpu OonbIIMX
OTKJIOHCHHUSIX U3TOTABIMBAIOT HOBBIC IIKUBBI.

Basbl, Ha KOTOPBIX PACIOI0KEHBI MKUBBI PEMEHHOU Mepeavn, JOKHBI OBITh
napajiebHbl Mexay co0oil. [lapaniensHOCTh MPOBEPSIETCS MO TOPIAM HACAKEHHBIX
IIKMBOB, KOTOPbIE JOJKHBI HAXOAUTHCS B OJHOW IJIOCKOCTH, YTO OIPEACINAIOT C
MOMOIIBIO JTMHEEK MpU OJU3KOM PaCHOSIOKEHUH MIKUBOB (puc. 71, a) WM HIHYpOB.
[[IHyp 3aKperuiaoT Ha OJJTHOM U3 IKUBOB (puc. 71, 0), OTBOAAT B cTOpoHY (Touka I) u
3aTeM, HaTSAHYB, MEIJICHHO MOJBOJAT K TOpiy BToporo mkusa (touka II). Ecou npu
ATOM WIHYp KOCHETCS BCEX TOYEK, KaK TMOKa3aHO Ha PUCYHKE, 9TO O3HA4YaeT, 4YTO
IIKMBBI YCTaHOBJICHBI TIpaBuibHO. [Ipy HaxoxaeHuu mHypa Ha pacctostHuM K (puc.
71, B) OT Topma IWIKWBa HEOOXOJWMO OJWH W3 IIKHBOB CMEIIATh B OCEBOM
HaAIMpaBJICHUHU, TaK KaK OCH BaJIOB TPU 3TOM pACIIONOXKATCsA mapauienbHo. Eciam
pacctostarie K okakeTcs HepaBHOMEPHBIM (IIEPEKOC), ITO 03HAYAET, YTO OCH BaJIOB
HeTapauIeIbHBI.

Jlist Gonee yCTOWYMBOTO TOJIOKEHHS IUIOCKOTO PEMHS TOCEpEIUHE IIKHBA
JICNTAl0T BRIMYKJIOCTh. [Ipy BpameHnn MmiIoCKuid peMeHb CTPEMHUTCS 3aHATHh Hanboee
BBICOKOE IOJI0KEHUE U IIEHTPUPYETCS O IIKUBY.

[IpaBunbHas ycTaHOBKa IIKMBOB — YCJIOBHE HOPMAaJIbHOW paOOThl peMEHHOM
nepeiayd; OT HEe 3aBUCUT  pa3MElIeHHe peMHs [mocepeAnuHe  000/0B.
[Ipu onpoOoBaHMM pEMEHHOU Tepe/layu peMEeHb MOXKET OKaszaThCs Ha Kparo oloja
IIKMBA, MOXET Ja)X€ CBAJUTHCA CO IIKMBA. BO3MOXHBIE NPUYMUHBI: OCH IIKUBOB
pacToNIOKeHBl HENapajlyIeIbHO; HE COBMEIIECHBI TOPIbl IIKMBOB, HECMOTpPS Ha
OJIMHAKOBYIO IMPHHY O0OJ0OB; BEIMKO OHMEHHWE IIIKMBOB; PEMEHb C1ab0 HATSIHYT;
peMeHb cj1abo CUIUT.



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 AAR PeryaAnposKH, & — oCb NJAHTEI

Henocrarku B pabore pemMeHHOU mepenauyu YCTpaHSIOT COOTBETCTBYIOLIEH
peryiaupoBkoil. UToObl J0OBECTH 1O HOPMBI Upe3MepHOE OWEHHE WIKMBA, TUIOTHO
MOCaXKEHHOT'O Ha BaJl, IIKUB CHUMAIOT C Bajia M MOJIBEPTat0T TOKapHOH 00paboTKe.

[IkuBBI KIMHOPEMEHHOW TEepeIaur YCTaHABIUBAIOT M BBIBEPSIOT TAKXKe, KaK U
IIKKBBI TUIOCKUX mepenad. [lepexoc Gonee 1 rpagyca y MIKWBOB MOJ| KIMHOBHIHBIE
PEMHH BEJET K YCHJICHHOMY OJHOCTOPOHHEMY HM3HOCY PEMHEH, a TakXke KaHaBOK
IITKABOB.

Jlist mepemad ¢ HECKOJBKUMU PEMHSMH (Ha OJHOM IIIKMBE) HEOOXOIMMO
THIATEIPHO TMOAOMPATh KOMIUICKTHl PEMHEH M0 JJIMHE. DTO MOXHO BBIMTOJHUTH
HETMOCPEJICTBEHHO Ha cOOpaHHOU mepenaue npucrnocodieHueM (puc. 73), onpeaenss
JUTMHY TI0 pa3HOCTH cTpest nporuda. OTKIOHEHHE JJIMHBI PEMHEHN B OJJHOM KOMILICKTE
HE JIOJDKHO MpeBbIATh Jonycka, ykazanHoro B ['OCT 1284—68. Pa3naga minnHa
peMHEel B KOMIUIEKTE Jlaxke B mpenenax 1—2 MM He obOecreurBaeT paBHOMEPHOMN
HArpy3Kd Ha KaXIblii pEMEHb, YTO BbBI3BIBAET OBICTPBIA H3HOC MEPErpyKEHHBIX
peMHElN U KaHABOK IIKMBOB, YACTYIO 3aMEHY KOMILJIEKTa pEMHEN U PEMOHT IIKHUBOB.

Harsbkenve KIMHOBUIHBIX PEMHEH MOJDKHO ObITh yMepeHHbIM. Korma pemuu
CWIBHO HATSHYTHI, BO3PACTAIOT Harpy3ka Ha OCU W ympyras nedopmaius BajoB, B
pe3yJibTaTe 4Yero yCKOPSETCS WU3HOC IMOJIIMIIHUKOB, MOJIOMKA BaJOB B pE3yJbTaTe



YCTAJIOCTHOTO W3HOCa H 0Oo0Jee WHTEHCHMBHO pacTsaruBatorcs pemHu. Ciabo
HATSAHYTbIE PEMHH MPOCKAJIb3bIBAIOT MO KaHABKAM IIIKWBOB, CUJILHO HArpeBalOTCA, B
pe3yJibTare ObICTpEee U3HAIIUBAIOTCS U TOBEPXHOCTH KAHABOK, U PEMHU.

%a

200

|

Puc. 73. INprcnocobaenue 5 KOHTPOAA HATAMCEHHA peMHEH

Hatskenne peMHeN peryaupyroT ClieliuaibHbIMU YCTPOMCTBAMM, KAK IPABHUIIO,
MMEIOIIUMHUCS B PEMEHHBIX nepenadax (puc. 72, a, 0), a KOHTPOJUPYIOT HATSHKEHUE
MPUCTIOCOOJIEHHEM, TOKa3aHHBIM Ha puc. 73. JIIsi KOHTPOJs HATSDKEHHS] peMHER
OTBOJIAAT YCTAHOBOYHOE KOJIBLIO 2 B UCXOJIHOE MOJIO)KEHHE — JI0 yIopa B IJIaHKY 1.
3areM npucnocodIeHue NpUKIaabIBaloT 6opTukamu 10 K BeTBU peMHs 9, pacnoarast
IPUMEPHO MTOCEPEINHE TIMHBI MEXKy OCSIMU BaJIOB. Harpy»aroT BETBb IIOCPEACTBOM
KOJIIa4ka 5 ¢ 3alMTHON HacaKou 4, py>KUHBI 6 U CTEPKHA 3.

[Ipu HarpykeHuM CiegiT, 4YToObl TOpEL KOJIauyka COBMELIANCS C
OINpEJEICHHBIM 3HaUeHHEM (Krc) Ha mkaie 7. [Ipu atom crep:keHb, nepeMenasch B
OTBEpPCTHH IUIaHKU 1, oOpa3yer crpeily mporuda BETBU pEMHS, IO KOTOPOH CYJIAT O
COCTOSIHMM HaTsDKeHMsI. BbICOTY cTpesnbl mporuda onpeessitoT B MM IO MOKa3aHHIO
Ha IIKajie 8, Ha KOTOPOM OCTaHOBHWJIOCH KOJIBLO 2 TIPH HArpy>KEHUU BETBH.

Ecnu ctpena mporuba MeHee HOpPMbI, HaTsSKEHUE pacciaadiiaioT U, HAa00OpOT,
npu OOJIbILIEN CTpesie HATSYKEHNE YBEIMUHUBALOT.



[TpakTueckoe 3anstue Ne28

Tema: «PeMOHT 3y0UaThIX KOJIEC U 3BE3/]0UEK 3yOUaThIX TIEpeaau.

Lens: uzyuenue nedeKToB U cmocoO0B peMOHTA 3y04aThIX KOJIEC U 3BE3/I0YUCK,
pa3zpaboTKa TEXHOJIOTHYECKOM MOCIe0BATEILHOCTH PEMOHTA 3y0UaToro Kojieca.

25  MarepuanbHoe obecreueHnue

25.1 HHCTpyKIMS K NPAKTUYECKOMY 3aHITHIO.

25.2 UYeprexu neraneit (3y0uaThie Koyeca).

25.3 ChpaBouHas ¥ TEXHUYECKAs JTUTEparTypa.

1.3.1 Opranuzanuss ¥ NIPOBEAECHHUE MOHTaXa M PEMOHTA IPOMBIIUICHHOTO
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.
[To3nHsKOB.- 4-¢ U31., crep.- M.: MU3narenbckuii neHTp «Axkagemus», 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  TEXHOJOTMYECKYIO  IOCJIEIOBATEIBLHOCTH  PEMOHTA
3y04aroro Kojeca.

PeMoHT 3y04aThIX KOJieC U 3BE3104YEK 3y0UaThIX repenad
[Toctymatomie B peMOHT 3yOuarhle Kojeca MOTYT HMETh CIEIYIOLIHe
e eKThI:

. H3HOC 3yOheB 10 paboueMy npoduitio;

. OJIMH WJIH HECKOJIBKO CJIOMAaHHBIX 3yObEeB;

. OJIHY WJIM HECKOJIBKO TPEIIUH B BEHIIC, CITUIIE WJIA CTYITHUIIE;

. CMSITHE TIOBEPXHOCTEH OTBEPCTHUS WIIH IITTOHOYHON KaHABKH B CTYIIUIIC;
. CMSITHE TIITUIEB U 3aKPYTJICHUI TOPIIOB 3yObEB.

3yOuaTble KoOJieca C M3HOUIEHHbIMM  3yObsIMM, Kak MpaBWIO, HeE
BOCCTAHABJIMBAIOT, a 3aMEHSIOT HOBBIMU. OHAKO Ha HEOOJBIIUX PEMOHTHBIX 0a3ax,
HE OCHAIIEHHBIX HEOOXOIUMBIM 00OpPYO0BAaHUEM, OITMCAHHBIC HUMXKE CITOCOOBI



pEMOHTa PEKOMEHIYIOTCS TOJBKO JJisi 3yO0daTbiX Kosiec OOJBLIOro JuameTpa.
Koneca ¢ n3nocom 3y0ObeB MO TONIIMHE, HE BBIXOIAIINM 32 MPEAEIbI J0-IIyCTUMOTO
(cM. Tabu. 3), MOKHO OCTaBUTh B MEXaHU3ME, F'aK KAK OHHU HE YXYLIAIOT €ro padoTy.

Ha pucynok. 76, a moOka3aHO IIWIMHIPHYECKOE 3y0daroe KOJeco C
OJTHOCTOPOHHUM H3HOCOM 3yObeB 2 y MpaBOTO TOpIAa B PE3ybTaTe MHOTOKPATHOTO
NEPEKIIIOUEHUS IIeCTEPEH. PEMOHT COCTOUT B TOM, YTO Yy KoJieca MOAPE3atoT 4acTh 3
(IuHUS oTpe3a MOKa3zaHa Ha pPHUCYHKE CIpaBa 4YepToi), a € APYrod CTOPOHBI
NPUBAPUBAIOT KOJbLO |, TOYHO COOTBETCTBYIOLIEE YacTu 3. 3aTeM KOJbLO
YCTaHABIMBAIOT TakKUM OOpa3oM, 4UYTO B TMEPEKIIOYCHUH Yy4YacTBYeT 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 BBIKPOIIUBIIUMCS 3yOOM HENb3s
OCTaBJISITh B MEXaHU3ME: 3TO MOXKET MPHUBECTH K TOJOMKE 3yObEB COMPSKEHHBIX
KOJIEC U K aBapuu COOPOYHOM eAMHHMIIBI. Takoe Kojieco B OTBETCTBEHHBIX Iepeadax
HY’)KHO 3aMEHUTb JIPyTMM — TOJIHbIM. B MeHee OTBETCTBEHHBIX THXOXOJHbBIX
nepenayax 3yObsi OOJBIIMX KOJIEC C TMOBPEKIACHUSIMU HDKOHOMHYECKH BBITOJHO
BOCCTaHABJINBATbD.

Hanpumep, BOcCTaHOBJIEHHE OJIHOTO WM HECKOJbKUX 3yObeB OOJBIIOTO
3y04aToro KoJjieca MHEBMATHYECKOTO MOJIOTa (CM. puc. 132) 00XoauTcst 3Ha-4YUTEIbHO
JenIeBIie, Y4eM U3rOTOBJICHUE HOBOTO KOJeca.

3yOuaTkle Kojieca MOXXHO PEMOHTHUPOBATh HAIJIABKOW M3HOIICHHBIX 3yObEeB MU
YCTAHOBKOM 3y04YaThIX BKJAJBIIICH, KOTOpPbIE 3aKPEIUIIIOT BUHTAMU WA CBapKOU
(puc. 76, 0), ycTaHOBKOW BBepThIIICH U aAp. OJHAKO 3TH CIIOCOOBI PEMOHTA CJIETyeT



MPUMEHSITh JIMIIb B Kaue€CTBE BPEMEHHOW MEPhl B TUXOXOIHBIX HEOTBETCTBEHHBIX
MEXaHHU3Max.

O6paboTka HaIJIaBJIEHHBIX 3yObEB JOCTATOYHO CJI0KHA. UTOOBI ee 00JIeryuTh,
HAIUIaBJISIIOT 3yObsl CpeIHUX M OONBIIMX MOJYJIEH C TOMOLIBIO Mapbl MEIHBIX
mabmoHoB (puc. 76, B). lllabmoHbl, KOTOpbIE UMEIOT POPMY BHAAMH MEXKIY 3yObIMHU
3y04aToro Kojieca, 00pa3yroT OOKOBbIE TTOBEPXHOCTH 3y0a.

Jlisi BBeNEHUS HAIUIaBKM MeJHbIe IIa0JOHBI CKPEIUIIIOT MEXay CcoOou
IUTAaHKaMU | ¥ PUKPETJISIOT K BEHIy KoJieca MIaHKaMH 2 TakK, YTOObl OHU HE MEeIIalH
ornepanuy HarjgaBku. [lmaHku 2 MOXKHO 3aMEHUTH CTPYOLIMHAMM WJIM KaKUM-HUOYb
APYTUM yCTPOMCTBOM. TaK Kak HAIuIaBisieMbld METa/ul HE IIPUBAPUBACTCA K
nrabjJoHaM  BCJIEACTBUE BBICOKOW TEIUIONPOBOAHOCTH MeEAM, IIaOJOHBI TOCHe
HaIUIaBKU JIETKO BBIHUMAIOTCS.

HamnmaBka mpousBoauTCs TOJICTOOOMAa3aHHBIMH dJekTpoaamu -3V, D-42,
OMMS-5 u np. Ilocime HamnaBKy KOJECy NAKOT MEMJIEHHO OCTBITh. [[ns 3TOro Bce
KOJIECO WJIM Ty €T0 YacTh, IJIe HAIJIaBJICH 3y0, 3apbIBAIOT B TOPSIUUI MECOK.

Boccmanosnenue 3y6ves nannagkoli yenecooopasHo moOJNbKO 6 MOM Clyuae,
Ko20a opyaue cnocobbl NPUMEHUMb HEBO3MONCHO.

N3Ho1eHHbIe 3yOuarbie KoJjeca, PEMOHT KOTOPBIX MpU3HaH
Helenecoo0pa3HbIM, HY’KHO 3aMEHSITh HOBBIMU MapaMU JaKe B TEX CIydasx, Korja
OJIHO KOJIECO B 3aMEHSIEMOM Mape CyIECTBEHHOI0 U3HOCA HE UMEET. DTO BbI3bIBACTCS
TEM, 4TO:

. 3aMeHa 00O0MX CONPATaeMbIX KOJIEC TapaHTUPYET Jydlllue yCIOBUS 3a-
IEIUICHUs,, TaK Kak 3yOdarble Kojeca KaX[oW [aHHOW Tapbl, KaK TMpaBHUIIO,
M3TOTOBIISIFOTCSL OJTHUM U TEM K€ UHCTPYMEHTOM Ha OJJHOM M TOM K€ CTAHKE;

. UCIOJIb30BaHUE HOBOT'O 3y0UaTOro KOJIeca B COMPSIKEHUU C OCTABLIUMCS
CTapbIM KOJIECOM HEKETATENbHO.

OT0 O00BSCHSAETCA TEeM, uTO 3yObsi BHOBb M3IOTOBJIEHHOIO KoJieca HeE
00eCreurnBalOT HOPMAJIBHOTO KOHTAKTa C YXE MNPUPAOOTaHHBIMH 3YyObSIMH, YTO
oOHapy>KHUBaeTCs MO MOSIBICHUIO MOBBI-ILIEHHOTO IITyMa B paboTe nepeaayu.

OpHako B TeX ciyyasx, KOTJla B CONPSDKEHUHM HAXOASTCS OOMBIIOE WM Malloe
3yOuarble Kojeca, IpruueM OO0JIbIIOE BO MHOT'O pa3 MPEBbIIIAET M0 pa3MePy Majloe, He
ClIelyeT TPUIIEPKUBATHCA IMPUBEIECHHOTO BbIIIE MpaBwia. B Takom 3aiemieHun
3HAYUTEIBHO OBICTpEE M3HAIMBAETCS Majioe KOoJieco, YyeM OoJbllioe, a MOTOMY MpH
PEMOHTE JOCTaTOYHO 3aMEHUTh TOJBKO Majoe Kosieco. CBoeBpeMeHHasi 3ameHa
MaJIoro Kojieca MperoXpaHseT OT H3Hoca 3yObs OOJBIIOTO Kojeca, CTOMMOCTb
U3TOTOBJIEHHSI KOTOPOT'O 3HAYUTENIHO BBIIIE CTOUMOCTH MaJIOTO.

Kak mpu pemoHTe, Tak U TpHU 3aMeHE 3yOuaThIX KOJIEC 0053aTeNbHO HYKHO
YCTaHOBUTh, C KAKWM YIJIOM 3alelJICHUs Hape3aHbl 3yObs JaHHOTO Kosieca (ITO
JIeNal0T KOHCTPYKTOPHI OTJIe]a rIaBHOro Mexanuka). O0buHO yrona 3auerienus 20°,
nHorga 15°. JIBa koneca, U3 KOTOPBIX OJTHO MMEET yroJ 3auerieHus 15°, a apyroe
20°, B mape paboTaTh HE MOTYT.



IIpu peMoHTE M 3aMeHe 3y0YaThIX KOJIEC HEOOXOIUMO TaKKe YOSIUTHCS B TOM,
YTO Ha MOCAJOYHBIX MOBEPXHOCTAX HET 3aJAUPOB, BMATUH W JAPYTHX MOBPEKICHUH,
NPENSATCTBYIOUIMX HOPMAJIbHOW MMOCAJKE KOJEC Ha BaJl WM Ha apyrue aeranu. Eciou
TaKHe MOBPEXKACHHUS UMEIOTCS, X 00513aTEIbHO YCTPAHSIOT PACTOUYKOMN MMOCAJOYHOTO
OTBEpPCTUS U MOCTAHOBKOM MEPEXOJHOM BTYJIKH, a IPU HE3HAYUTEIbHBIX U3HOCAX —
3a4MCTKON OTBEPCTUSA HAXKIAYHOU LIKYPKOM.

B nemspix mepemadax (cm. puc. 4, a) HauOOJBIIIEMY HM3HOCY ITOJIBEPTarOTCs
3yObsl 3BE€370YEK U LIEMHU. 3BE3JOUYKH PEMOHTHPYIOT CIOCOOAMM, YKa3aHHBIMHU IS
3youaThix Kojiec. CHJIbHO W3HOIICHHBIE LIEMU 3aMEHSIOT HOBBIMH WJIM BCTaBISIOT
OTJIEJbHBIE 3B€HbS BMECTO MTOBPEXKICHHBIX.

PeMoHT 3y04aThIX nepeaay

B cOopouHbIX eAMHMIIAX MalIMH YacTO MPUMEHSIOT OTKPBITHIE Iepeaadd, B
KOTOpBIX 3yOuaTble Kojieca M 3BE3/I0UYKH HCIHBITHIBAIOT OOJIbLINE HArpy3ku U He
3alMIIEHBl OT JAEUCTBUS BJard U MbUIM. OJTO SBISAETCA NPUYMHOW CPAaBHUTEIBHO
ObIcTporo u3Hoca 3yOuaTeix Kozec. KpoMe TOro, MCmoiab3yroT 3aKpbIThiE 3yOuaThble
nepeayn B BUAE OTICIbHBIX COOPOYHBIX €IMHHMIL: PEIYKTOPOB, KOPOOOK mepenad u
ap. Ilpu pabore mnepenay B MOJOOHBIX YCIOBUSX BO3HUKAIOT B 3allCIUICHUU
JOTIOJTHUTENIbHbIE TUHAMUYECKUE HArpy3KH, BbI3bIBaEMbIe JedopMalusiMu 3y0daTbix
KOJIEC U BAJIOB, @ TAK)KE OMOP U KOPITYCOB BCIEACTBUE HEU30EKHBIX HEMCITPABHOCTEM
U3rOTOBJIIGHUST ¥ MOHTaxa. I[lomumo Toro, mepemaun MoOryt paboTaTh CoO
3HAYUTEIbHBIMU 3HAKONIEPEMEHHBIMH KPATKOBPEMEHHBIMU MTEPErPY3KAMHU.

Jlnst 3aMeHbl 3yOuaThIX KOJEC B 3aKpBITBIX IEepefadax dacTto TpelOyercs
JEMOHTaX C OJIHOW pa300pKoi COOPOUYHON €UHULIBI.

3yOuarble Kojeca OTHOCATCSA K KaTEropuu AOpPOrocTosimux aerainei. [loatomy
HAa PEMOHTHBIX 0a3ax, HE OCHAIICHHBIX HEOOXOJUMBIM OOOpYIOBAaHUEM IS
W3FOTOBJIEHHSI KOJIEC, BO3MOKHO BOCCTAHOBJICHUE HANAABKOU USHOUIEHHBIX 3Y0bes,
HanpeccoeKkoll 3y0uamuvlx 6E€HU06, 60A6NUGAHUEM U Opy2UMU CROCODAMU.
Croco® BOCCTaHOBJIEHHsI 3y04aThbIX KOJEC BBIOMPAIOT B 3aBUCMMOCTH OT XapakTepa
HEUCITPaBHOCTH, MaTepuasa, KjJacca TOUHOCTH U IPOU3BOJACTBEHHBIX BO3MOMXHOCTEH
PEMOHTHOTO MPEAIPUSITHSL.

IHocTtynarmue B peMOHT 3y0uaTbie KoOJeca MOIYyT HMMeThb CieAyloLne
HEMCIPABHOCTH:

W3HAIIMBaHUE padouyell NMOBEPXHOCTH 3yObEB; BBIKpPAIIMBAHUE M IOJOMKA
3yObeB; 00pa30BaHUE TPEILUH, 33 JUPOB, BMSATUH U PAKOBUH; U3HOC IMOCAJOYHBIX MECT
3y04aThlX KOJEC M UIMOHOYHBIX [1a30B; HAPyUIEHUE MPABUIBHOTO MOJOKEHUS
3y04aThIX KoJieC U AePEKTh COOPKHU.

Crenenb u3HOCa 3yObEB OMNPENENSIOT 3yOomepom. [l 3TOTO MO YepTexy
HAXOJAT HEOOXOAMMYIO TIIyOMHY 3amepa M Ha 3Toi riayOuHe — pa3mep 3yda c
NOMOIIBIO uimanzenzyoomepa. CpaBHUBAsS MOIYUYEHHBIN PE3yIbTAT C HOMHUHAIBHBIM
pazMepoM (pa3mep Mo YEePTEXKY), ONPEACISIIOT BEIUUUHY U3HOCA.

3yOuarele mepedaud CYUTAIOTCS HENPUTOJHBIMHM JJISl SKCIUTyaTalluu, €Cld
BEJIMYMHA WX HM3HOCA IPEBBICWIIA MPEAEIIBHO JIOIMYCTUMOE 3HAYEHHE, KOTOPOE



YCTaHaBIMBAETCS JUISl KAKIOU nepedauu mexHuyecKuMu ycjaoeusamMu Ha PeMOHm
OQHHOU MAUIUHDL.

H3nowennasn 3youamas nepeoaua ModHcem Obtmo
OMpeMOHMUPO6ana: HAIIABKOW OTIEIbHBIX 3yObeB, CIUIOIIHOM HAIIABKOW BCETro
oboma, metomoM nedopmarii, METOJOM PEMOHTHBIX pa3MepoOB M CIECApHO-
MEXaHUYECKUMU CITOCOOaMH.

3yObs mIecTepeH mociae OOBIYHONW HaBapKW 3aYMINAIOT W HAIUIABIISIOT TOHKUM
CJIOEM TBEPAOTO cIuiaBa copmaiim. Pazmep 3yObeB MocCie MEXaHUYECKOU 00pabOoTKu
nepe HaIJIaBKOW JTOJDKEH OBITh MEHbBIIIE HOMHUHAIBLHOTO Ha BEIUYHHY 10 1,5 MM.
HannaBka 3yObeB NpOU3BOJIUTCSA B BAHHE C BOJOM.

JIst HamaBKU OOKOBBIX MOBEPXHOCTEH 3yObeB IIECTEPHIO YCTAHABJIMBAIOT B
BaHHE W HAIUJIABKy HAYMHAIOT CO BTOPOro 3y0a OT MOBEPXHOCTH BOAbL. [lmamenem
ra3oBOM TOPEJIKU HAIIABISAEMBbIN 3y0 pa3orpeBaroT, MOCJe Yero MpyTKOM copmaiTa
HaHOCAT (uroc-Oypy W HaIaBisioT 3y0 10 Tpebyemoro pasmepa. Ilocne atoro
HIECTEPHIO TTOBOPAYMBAIOT TaK, YTOOBI HAILJIABJIEHHBIN 3y0 HE Kacaycs MOBEPXHOCTH
BOJIbI, U HAIUIABJSIIOT cienyromuii (Tpetuit) 3y0. Ilocime Toro, kak HarutaBiICHHBIN
BTOPOH 3y0 OXJIAAUTCS (10 TEMHO-BHUIIIHEBOTO IIBETA), €r0 MOTPYKAIOT B BOIY IS
3aKaJIKH.

Takum ke crmocoOOM TMPOU3BOIUTCS HAIUIaBKa 3yObeB MapTEHCUTOBHIM
qyryHoM. OTpEeMOHTHpPOBAaHHBIE 3YyObsl TOCJIE 3TOTO 00padaThIBAIOT aOpa3MBHBIM
KPYyroM C 3epHHCTOCThIO 36...46. Ilpoduns oOpabGoTaHHBIX 3yObEB MPOBEPSIETCS
CHEIUATHHBIMH MA0JIOHAMHU.

N3HOC M BBIKpOIIMBAaHWE TOPLOB 3yObeB LIeCTEpHU M3 cTasied Mapok 40X u

45X ycTpaHAIOT, HAIUIaBJIAsA Ta30BOM FOPENIKOW B HEUTPAJIIBHOM IJIAMEHHU MPOBOJIOKY
n3 cranm mapkn 40X. HammaBKky MOXKHO NpPOW3BOIAUTH TAaKKE JIJIEKTPOIYTOBOM
CBApKOW, WCIOJIb3yS MPOBOJOKY KIAIMAHHOW TPYXKHUHBI CO  CHEUHUAIBbHBIMU
oOMa3KaMHu.
HaBapky cTaqMHUTOM CHJIBHO H3HOILIEHHBIX 3yObeB HEOOXOJIMMO BECTU METOIOM
KOMOMHUPOBAHHOTO cJiosl. Co#l MIMXTHI CTAJWHUTA MPH 3TOM HACBIMAIOT B MECTE
HAaBapKW U pACIUIABJISIIOT METAJUIMYECKUM D3JIEKTPOJIOM WA K€ MPUMEHSIOT
METAJNINYECKUE CTEPKHU C 0OMA3KOM CTaTMHUTA.

[Ipu cOopke 3yOuaThIX KOJIEC CJEAyeT HCXOAUTh U3 TMPETyCMOTPEHHBIX
CTaHAapTaMH  HOPM  TOYHOCTH: KHHEMAaTHYECKOW, KOHTaKTa 3yObeB W
rapaHTUPOBAHHOIO 3a30pa.

JlJist HopMAaJIbHOM PadoThI 3y0UaThIX KOJIEC J0JKHbI ObITH COOJIIOEHBI 1BA
OCHOBHBIX YCJOBMS: JIMHUS KacaHUsl 3yObeB JOJDKHA HAaXOAUTHCS Ha HaYaJlIbHOU
OKPY>KHOCTH O0OMX KOJIEC; TMEpPEeXOJ]] OT OJHOTO 3y0a K JIpPyromMy JOKEH OBIThH
IUTABHBIM, 0€3 TOJTYKOB M PBIBKOB. 3a30p MEXAY 3yObSIMU MMEET OOJBIIIOE 3HAUYCHHE
JUTsI TIPaBHJIBHON paboThl 3yOuaThix kosec. [Ipu cOopke MMIMHAPUYECKUX MIECTEPEH
BEITMYMHY OOKOBOTO 3a30pa MEXKAY 3YObSIMH HW3MEPSIOT IIyNOM WU TMPOKATKOU
CBUHIIOBOM TUIACTUHKH, MPOIMYCKaeMON Mexay 3yObsiMU, KOTOpas IOCJIE 3TOro
u3MepseTcsa. 3aMep BEJIUYHMHBI OOKOBOTO 3a30pa MPOU3BOISAT MEXIY TpeMsl MapaMu



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

HopmanbHbiii  OOKOBOWM 3a30p MexAy 3yObsSIMHM LIECTEpPEHUYATHIX Mepeaay
BBIOMpAETCS 1O TEXHMYECKHM YCIOBUSM Ha cOOpKy. s CTpOUTENbHBIX MalIuH
O6okxoBOM 3a3zop Haxomutcs B mpenenax 0,06.. .0,1 moxyns. PagmanbHbiil 3a30p
noJbKeH ObITh He MeHee 0,16...0,20 momys.

IIpakTnueckoe 3ansatue Ne29
Tema: «PeMoHT u cOopka 3y0UaThIX U UEPBAYHBIX MTEPEIAY
Lenp: uzyyeHue peMoHTa U COOpKH 3yOUaThIX U YEPBIUHBIX Nepeaay u
pUOOPECTH HABBIKM COOPKHU 3y04aThIX M YEPBAYHBIX IIEpeiay.
1 MarepuaibHoe obecrieueHue
2.1 HHCcTpyKuHUs K MPaKTHYECKOM padoTe.
2.2 IuauHOpUYECKUI pEyKTOP.
2.3  UepBsSuHBIA PEAYKTOP.
2.4  Halop ciiecapHOro HHCTPYMEHTA.
2.5 OmnpaBku crenyalIbHBIE.
2.6  Hyrpomep mukpomerpruueckuit HM75-600 'OCT10-88.
2.Ilopsinok BBIMOJHEHUS PaOOTHI
2.1 3yunTh nocaenoBaTebHOCTh COOPKH HMIIMHIPUUECKOTO PENYKTOpA.
2.2 N3yunTh noCnea0BaTeIbHOCTh U OCOOEHHOCTU COOPKH YEPBIYHOTO
peayKTopa.
2.3 BINOAHUTH COOPKY LUIMHAPUIECKOIO PETYKTOpA.
2.4 BINOJAHUTH COOPKY YEPBSIUHOTO PEAYKTOPA.
2.5 BBINOJHUTH CXE€MBbI COOPKHU PEYKTOPOB.

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 YCTAHOBJICHBI, OT TIIATEIbHOCTH
MPUTOHKH IMITTOHOYHBIX Y MUIAIIEBBIX COCTMHEHUM, a TAK)KE OT Ka4eCTBa
W3TOTOBJICHUS MJIM PEMOHTA IMOCAIOYHBIX IOBEPXHOCTEH 3y0UaThIX KOJIeC, BAJIOB U
OCEH.

B 3anerienun 3y0uaThiX KOJIEC TOJKHBI OBITh BhIJIEp>KaHbl O0KOBOW U
pauaNbHBINA 3a30pbl, KOTOPHIE KOMIIEHCUPYIOT BO3MO>KHBIE 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 BETMYMHBI YCTAaHABIUBAIOTCS TEXHUYECKUMH YCIOBUSMU HA PEMOHT
JleTaJIel MalllvH.

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

Jlyis onpenienieHrs BeIMYUHBI paJuaibHOTO OWEHUS IPUMEHSIOT Ipudop, 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 MEXKIIEHTPOBOTO 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
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¢ | 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
000y 3y04aToro Kojieca, yCTaHOBJICHHOTO Ha ONPAaBKE, M 3aMEYarOT TOJIOKCHHE
ctpeinku. [ToBopaunBas 3y0uaToe KoJieco, HabJII0Ial0T 3a CTPEIKON HHIANKATOPA,

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 TONIIUHONA 1—2 MM.

[TpaBuiibHOCTH MpHIIeTaHus paboyeli TOBEPXHOCTH 3yOhEB B 3alICTNICHUU
IPOBEPAIOT C MOMOIIBIO Kpacku. Ha pabouelt 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- =
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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 TTIOMEIIAIOTCS MEXAY CTYMHIICH U yIOPHBIM OYyPTHKOM BaJa.

Yepssiunbie niepenayu. [Ipu cOopke 4epBIUHBIX Mepeaad MPOBEPSIIOT
MEX0CEBOE PACCTOSIHUE YEPBAYHOTO KoJieca u yepBsika (puc. 53). [IpaBunbHOCTD
MOJIOKEHUS BAJIOB (OTCYTCTBUE MEpeKoca), 00KOBOI 3a30p B 3alETUIEHUH U TOUHOCTh
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 mepeiaue

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 peyKTOpa WM Yepe3 NEPEXOIHBIE BTYIIKU.

OrnpaBKy BCTaBIISIIOT B OTBEPCTHE Bajla YEPBAYHOTO KOJIECa, IIPU ITOM Ha
OIpaBKy HaJleBalOT cKoOy. B oTBepcTue 115 mpoxosa Bajia uepBsiKka BCTABISIOT
onpasky. I1o BenmnunHe 3a30pa a ¥ ¢ ONPENEIAIOT OTKIOHEHUE MEKOCEBOT0
pacCTOSIHUS B BEPTUKAIBHON U TOPU30HTAIBHOMN IUIOCKOCTSIX.

Jliist onpenienieHus OOKOBOTO 3a30pa ONPENETSAIOT YTII0OBOE CMEILIEHNE YePBsIKa.
Ha Baiy yepBsika ycTaHaBIMBAIOT I'PalyHPOBAHHBIN JUCK.



[TpakTueckoe 3anstue Ne30

Tema: «BoccranoBnenue aeraneil COeIMHUTETBHBIX MyHT»

Henb: HW3ydyenue paedeKTOB W CIHOCOOOB  BOCCTAaHOBJICHUS  JIeTaliel
COCIMHUTETBFHBIX MYy(T, TPHOOPECTH HABBIKK TEXHOJOTHYECKON pa3paboTKu
MOCJIETIOBATEILHOCTA 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 ¥ NpoBEJECHUE MOHTaXXa U PEMOHTA MPOMBIILICHHOTO
ob0opynoBanus B 2 4.Y.1: yueOHUK aJis CTy[. yupexaeHuil cpen. npod. odpa3oBaHus
/[A.I". Cxuptnanze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzn., crep.-M.:
N3narenbckuil neHTp «Akagemus», 2017-272c.

8 [Topsiiok BBITOJIHEHHS paOOThI

2.1 MH3yuuth BO3MOXKHBIE Je(EKTHI U CIOCOOBl  BOCCTAHOBJICHUS
COCIMHUTEIBHBIX MY (]T.

2.2 Pa3paboTaTh TEXHOJOTMYECKYIO MOCIEA0BATEILHOCTh BOCCTAHOBIICHUS
COCIMHUTEITLHON MY (THI.

2.3 BBINOJHUTH PEMOHTHBIN 3CKU3 JeTanu « MydTay.

B mexanm3Max TPOMBIIUIEHHOTO OOOPYIOBaHUSA WCHOJIB3YIOTCS Pa3IMYHBIC
COEJIMHUTEIbHBIE MYy(DThI: OJHU CIY>KAT JJIsl COEIUHEHUS ABYX COOCHO PaclOJI0OKEHHbIX
BAaJIOB WM BaJIOB, OJM3KUX K 3TOMY I[OJIOKEHUIO; Jpyrue (PpUKIUOHHBIE)
NpeAHA3HAYEHBI JIJIS1 COEIMHEHHUSI ABYX BAJIOB WJIM Bajla C MOCAKEHHOW HAa HETrO JIETAJIBIO.
MHoroauckoBbsle (PPUKIIMOHHBIE MY(PThl MPUMEHSIOTCS TaKXKe I BKIIOUEHHUS WIIU
BBIKJIFOYEHHUSI HEKOTOPBIX MEXaHU3MOB. [IOCTOSIHHBIE COEIMHEHMs BAJIOB IIOJYYalOT C
MTOMOIIIBIO AKECTKUX u YIPYTux MyQT.

XKecTkuMH BTYJOUHBIMU MYy(PTamMH C MOMOIIBIO BTYJIKH 3 U IITU(TOB 2 WU IIIOHOK
COEIUHSIOT COOCHO pacmosiokeHHble Baibl 1 u 4 (puc.l). O MydThl KOMIAKTHBI,
JIECUIEBHI, Majo W3HAIIMBAIOTCS.

JledeKkThl, peMOHT M MOHTaX >KECTKON BTYyJOYHOM My(Thl NpuBeACHBI B Tabml. 26.

Yopyrue My@Tbl JIOMyCKAlOT HEKOTOPOE OTKIOHEHUE COCIUHSEMBIX BajloB OT
COOCHOCTH, CMSITYalOT TOMYKA M ynaapbl. OgHa M3 MNpoCTEHIIMX ynpyrux MyQr,
nanelieBas (puc. 74, 0), cocroutr u3 noaymydt 5 m 6, mpudeM B OJHOW ToIyMydre
3aKpEIUIEHbl raikaMu 9 JeTsIpe Win

IIECTh MajblieB 7 € HACAKEHHBIMM HA HUX KOJbIAMU 8 — PE3UHOBBIMH,
KOKaHbIMU WJIM M3 MPOPE3MHEHHOW TKaHW. Kombplia BXOISAT B OTBEPCTUS BTOPOH



noJiyMy(QThl, U TaK Kak OHM OOJIaJalOT YINPYrocThlO, TO NIpU padoTe BO3MONKHO
HEKOTOPOE OTKJIOHEHHE OT COOCHOCTH MJTU MEPEKOC Oceil momymyPr.

) z 3 4 5 B 2 &

& 2 d

Pucynox 1. JKecmkaa emynounas (a), ynpyeas nanvyesas (0), kpecmosas (8),
KVIQuKo8as — cyenjenuss  (2) U QpPUKYUOHHAsE  0DO2OHHAS (0)  mypmuor:
1 u 4 — sanvi;, 2 — wmugm; 3 — emyaxa, 5, 6, 10, 12, 14 x 16 — noaymygmeol;
7 — naney, 8§ — xonvyo, 9 — eaiiku, 11 — npomescymounasn oemanw, 13 — vicmynuvl;
15 — kynauxu, 17 — wnonounwui naz; 18 — oboiima; 19 — poruxu; 20 — 36e300uka; 21
— nonocmy; 22 — wnonka, 23 — npysxcunka; 24 — exkiaoviui; 25 — moakamernb.

Tabauma 26
JedeKTbl, pEeMOHT M MOHTAK KeCTKOI BTYJIOYHON MY(ThI
HedexTs Pe MonTax

MOHT



CwMmsitie 3a HacaxuBanwe BTyJKH H4
[ITIOHOK nMeHa OIMH Baj, BCTaBKa BTOPOTrO Baja d
[IITOHOYHBIX LI [TpyTOro KOHIA BTYJIKH TPU YCIOBHH
[1a30B, Cpe3|oHOK, [IOJIHOM COOCHOCTH BaJIOB)
mTU(PTOB, LT |CBEPJICHHE 51 pa3BepTHIBAHHUG
pa3palboTKa udToB, OTBEpCTUH MO MTUDTHI WIH
OTBEPCTHUS BTYJIKH BTYy[3aCBepJMBaHUEC Baja IIOJ BHHTHI,

JIKA yCTaHOBKA MTU(TOB UJIX BUHTOB

Tabmuma27

JleeKThl, peMOHT U MOHTaX yHPyTroil My ThI

HedexTbl Pemont MoHTax
N3noc PacraunBanue HampeccoBka
[PE3UHOBBIX OTBEpCTHUil MOJI{CTONOPEHUE MOIyMYy(]T,
roppupoBa|BTYIKM W TAlbLBI B [POBEpKA paauaIbHOIQ
HHBIX nmorymydrax MpU[d  TOPLIOBOTO  OWEHUS,
BTYJIOK,  |[cOOJIIOIeHUN YCTAaHOBKA MAaJBLEB C
MTOBPEX/IEH|COOCHOCTH STUX|BTYJIKAMH, COEIUHEHUE
ue OTBEPCTUH yunonymy(dT ¢ BBIBEpKOH
MajbleB  [M3TOTOBJIIEHHE HOBBIX|COOCHOCTH BaJIOB.
u nanblieB U BTyJok/lomyckaemoe — YIJIOBOg
OTBEPCTUI MOy BEIUYEHHBIX CMeEIIICHUE oce BajoB 1
BTYJIKM U TIaJIbLIBI [pa3MEPOB. \ a paguansHoe — 0,2...
B nonymydrax, [Tocamounoe (0,5 MM
pa3paboTka OTBEPCTHUE MONYMY(DT [IPOMIOPIIMOHATBHO
MOCa0YHBIX MOKET OBITHra0apuTHHIM  pa3zMepam|
OTBEPCTUI BOCCTAHOBJIEHO My QTHI
noymydr, 3aIpPECCOBKOM
CMSITUE IITOHOK HU[PEMOHTHOM BTYJIKHU
[IMTOHOYHBIX
a30B

JIisi TIOCTOSIHHOTO COEAMHEHHS] BaJOB B COBPEMEHHBIX MAIIMHAX IIIHPOKO
OPUMEHSIOT KYJIauKOBO-JUCKOBBIE, WM KPECTOBBIE, CAMO-IEHTPUPYIOUIUECT MY(]THI,
SBJISTIOLAECS Pa3HOBUAHOCTBIO YIOPYTUX MyQT.
Takas my@ra (pucyHok. 1, B) coctout u3 a8yx noaymydt 10 u 12, umeromux no ogHoMy
NpsIMOYTOJILHOMY a3y Ha TOpLE, M MPOMEXYTOUHOM netanu 11 B Buae aucka WU
KOJIbLIa, Ha TOPI[aX KOTOPOI'0 B3aUMHO MEPIEHANKYJISIPHO PACIIONOKEHbI JBa BhicTyma 13
(3TUMH BBICTYNIaMHM TPOMEKYTOUYHAsl JETalb BXOAUT B Tasbl (¢uiaHieB). KpecToBeiMu
MydTaMu MOKHO COEAMHUTD JIBa Baja MpH OTKIOHEHUH 0T coocHocTu 10 0,04 nuamerpa
BaJla U yrJioBoM oTkjJIoHeHHH He Oosiee 0°30'. Jleramu 3TUX My(T HM3rOTOBISIOT W3
LIEMEHTUPYEMBIX CTAJIEH C MOCICAYIOMIEH 3aKIKOU. [[poMexyTOuHyI0 neTanb i



MaJIOHArpy>XCHHbIX My(i)T HU3TOTOBJIIFOT M3 TCKCTOJIHUTA WM JPCBCCHO-CIOHUCTBIX
MaTCpHaJIOB.



[TpakTueckoe 3ansitue Ne31

Tema: «PeMOHT neTaney rnepenad «BUHT - TalKay

Hens: M3yunth nedeKThl U CrIOCOObI 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 ap.] — 2-¢ 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 Pa3paboTaTh TE€XHOJOTMYECKYIO IOCIEAOBATEILHOCTh PEMOHTA JETalH
«BUHT.

2.3 BBINOJHUTH PEMOHTHBIA 3CKU3 JE€TATN «BUHT.

PemMoOHT mepenay BUHT-ramka

B mnpomecce skcruryaTallid BHHTOBBIX IIE€pefad KakK CKOJBXEHUSA, TaK U
KauyeHus HauOojiee MHTEHCUBHOMY M3HAIIMBAHUIO IOJBEPrarOTCS OINOpPbI BUHTA U
KOHTAKTHUPYIOIIME IIOBEPXHOCTH BHMHTA M TallKA, a TaKXKe TeJl KadeHus,
pacroJiaraéMbIX MEX/y BAHTOM Y FallKOM B BUHTOBBIX Ilepeadyax KaueHUs.

BoccranoBieHue X010BbIX BUHTOB II€peay OCYILIECTBIISICTCSA TOJIBKO B CIIy4ae
MCIIOJIb30BAaHUSI B HUX BHHTOB C Tpamneleuaa]bHOM WM YIOPHOM pe3bOoH, a Takxke
XOJIOBBIX BHMHTOB Ie€pefad KaueHUs, WMEIOIHUX KPYTIblii Mpoduiab BHUHTOBON
KaHaBKUA. BUHTBI ¢ mpsMOYrojibHOM pe3b00l BOCCTAHOBJICHHUIO HE mojiexar. OHH
BbIOPAKOBBIBAIOTCS U 3AMEHSIOTCSI HOBBIMH.

Jlist peMoOHTa W3HOIICHHBIX XOJOBBIX BHHTOB HEOOXOJUMO BBINOIHATH
ClIeAYIOLIUE ONepaLUu:



| 3aUUCTUTH LIEHTPOBBIE OTBEPCTUS XOJOBOI'O BUHTA!

YCTAHOBUTH XOJOBOM BHHT B TPEXKYJAUKOBOM IaTPOHE TOKAPHOTO CTaHKa;
YCTaHOBHUTH B OTBEPCTUU MUHOIM 3aJHEH 0a0OKH CBEPJIMIJIbHBIN MaTPOH C
IIEHTPOBOYHBIM CBEPJIOM WJIM 3€HKOBKOM ¢ yriom B 1uiane 60°; oOpabortatb

LEHTPOBBIE OTBEPCTUS XOJIOBOI0 BUHTA C ABYX CTOPOH JI0 YAAJICHUS CIEA0B U3HOCA;

u YCTaHOBUTH XOJ0BOW BUHT B IIEHTPAaX TOKAPHOTO CTAHKA;

u OTIPEJICIUTh MECTO U3rM0a BUHTA M 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 MOCAJOYHBIC MIEHKH XOJ0BOTO BHHTA JO YAAJICHUS CIEIOB
U3HOCA;

| MPOTOYUTH OOKOBBIE MOBEPXHOCTH BHUTKOB PE3bOBI M yTIyOUTH ITHO

KaHaBKH (IIPU ATOM HEOOXOIUMO CJISAUTH 32 COXPAHCHUEM TOJIIIMHBI BUTKA PEe3b0ObI U
HEM3MEHHOCTBIO €€ I11ara);

[ CHSATH XOJ0BOM BHHT CO CTAaHKA;

u MPOM3BECTU KOHTPOJIb TapaMeTpoB 00pabOTaHHOTO XOJA0BOTO BUHTA,

n YCTaHOBUTH XO/I0BOM BUHT B LIEHTPAX KPYTIOUUTU(POBATBHOTO CTAHKA;

n nuM(oBaTh HAPYKHBIA JTUAMETP XOJA0BOI'0O BUHTA U €T0 MOCAJOUYHbIE
IICHKH;

u nuM(oBaTh BUTKU Pe3bObI XOJJOBOTO BUHTA CIIEHUATIbHBIM MPO(PUIbHBIM
KpyroM Ha pe3b001uIn(oBaIbHOM CTAHKE;

n YCTAaHOBUTb  HAa  IOCAJOYHBIX  IIEHKaX  XOJOBOTO  BHUHTA

KOMIICHCUPYIOITHE BTYJIKH.

Ecnu BoccTaHOBIEHHBIM XOJOBOW BHMHT B TIpOIlECCe SKCIUIyaTaluu Oyjer
HCIIBITHIBATh MHTEHCUBHBIC HArPy3KH, TO B IEJISAX MOBBIIICHUS U3HOCOCTOMKOCTH €0
CJIeyeT XpOMUPOBATh.

BoccTaHoBiieHrMe TaeKk XOJOBBIX BHMHTOB IIepe/lad CKOJBXKEHUS W KauyeHUS
OCYILIECTBJISIETCA TOJIBKO B TE€X CIydasX, KOrja d3TH IMepeladyd B TIpoliecce
AKCIUTyaTallMy HE UCIBITHIBAIOT OOIBIINX HArpy30K. Bo BCceX OCTalmbHBIX Cydasx UX
M3TrOTaBIIUBAIOT 3aHOBO IO pa3MepaM BOCCTAHOBJIEHHBIX XOJOBBIX BUHTOB.

M3roroBieHne HEperyaupyeMol raWku XojoBoro BuHTa (puc. 3.8)
HEO0OXOIMMO BBITIOIHSATD B CIEIYIONIECH MOCIEI0BATEIbHOCTHU:

| 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 HOKOBKOW MJIM Ha (Ppe3epHOM 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 OAHOW YCTAaHOBKM Ha TOPU30HTAIBHO-(DpE3epHOM CTaHKe HAOOpPOM
TUCKOBBIX (ppe3 (puc. 3.8, a);

u Pa3METHUTh IIEHTPHI OTBEPCTUH MO/ BUHTHI KPEIIJICHUS, UCTIOJIB3YS B
KauyecTBE KOHIYKTOpa JeTallb, COMPITaeMyl0 ¢ TailKOi X0 0BOTO BUHTA,;

u CBEPJIUTH OTBEPCTHS 10T KPEMIeKHYIO Pe3b0y Ha CBEPIIMIIBHOM CTAaHKE;,

| Hape3aTh B OTBEPCTUAX KpeNnexHyro pe3b0y (puc. 3.8, 0);

U YCTaHOBUTH 3arOTOBKY T'ailkl XOJIOBOI'O BUHTA HAa MECTO M 3aKPENHUTh
BUHTAMH,

| YCTaHOBHUTH BMECTO XOJOBOTO 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 T'allkiu Ha yrosibHuUKe (puc. 3.8, I') IUIaHIanob
TOKAPHOT'O CTaHKa W BBIBEPUTHh €€ MOJIO0KEHUE OTHOCHUTEJIBHO JIMHUU ILIEHTPOB IO
0a30BBIM MOBEPXHOCTSIM | U 2 ¥ pa3MEUEHHOMY OTBEPCTHIO 0] Pe3b0Y;

u 3aKpENUTh BIBEPEHHYIO 3arOTOBKY Ha YIOJIbHUKE;
u CBEPJIUTh U PacTauuBaTh OTBEPCTHUE MOJ pe3b0Y XOI0BOTO BUHTA;
| Hape3aTh pe3b0y B PACTOYEHHOM OTBEPCTHUHM 10 BOCCTAHOBIEHHOMY

XOJIOBOMY BHHTY;

| IPOBEPUTh KAYECTBO Hape3aHHOW pe3bObl, HCIOJIb3ys B KauecTBe
KaJnOpa BOCCTAHOBJICHHBIN XO/I0BOI BUHT.

BoccraHoBieHue Hepa3beMHBIX Ta€K XOJIOBOIO BHUHTAa IIyTEM 3aJUBKHU
miacTuueckumMu  Maccamu  (puc. 3.9) HEoOXOIMMO OCYIIECTBISATH CIEAYIOIIUM
oOpazom:



| YCTaHOBUTH T'aliKy X0JI0BOr0 BUHTA (puUC. 3.9, a) B UETHIPEXKYJIAYKO- BOM
MaTpoOHE TOKAPHOIO CTAaHKAa U BBIBEPUTh €€ IMOJOKEHUE OTHOCUTEIBHO JIMHUU
LEHTPOB;

@ |

i
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Puc. 3.9. NocnegoBaTenkHOCTh PEMOHTE FAAKH Xo-
ACBOTO BHHTA NYTEM JANHEKM NAAcTHMEcKol Maccoi:

@ — pPEMOHTHEIA YepTes rafikM XOA0BOFD BHHTA;
6 — wepren wanbu gna IarNyWHK oTBEPCTUR rafKN
KOMOBOrD BHHTA: 8 — CXEM3 3anWakm; 1, 2 — nur-
HHEM; G}— — ofipafarusacMpe NOBEPXHOCTH
raiki XOAOBOTD BUHTA W 3arywke; o, o, d;, b —
PEMOHTHBIE PAIMEpL); B — TONWWHA JamMywke; g —

u pacTouuTh
2N\ IOBEPXHOCTU OTBEPCTHH 10

>, pazmepoB d u dl ypanus
I\n umeronyrocss  pe3pdy

e

[

b

BHCOTE CTYNEHK; d, — AMAMETP XO[0BOID BHNTA 8 YBCIIMYNB pasMEp OTBCPCTUA
Ha 2... 3 MM OTHOCUTEIFHO HOMHUHAJILHOTO;

u IIPOTOYHTHh KaHABKH JUaMETPOM d2, IPEHATCTBYIONIUE CMEIICHHUIO CIIOS
TTACTHYECKOM MAcChI TIOCIIE €0 MOJIMMEPU3alliy;

| U3TOTOBUTH JIBE IIaiObI (puc. 3.9, 0);

A TNPUTOTOBUTH INIACTUYCCKYIO MACCYy JIsI HAHCCCHHUA Ha IMMOBCPXHOCTH
OTBCPCTHUA raiku XO0A40BOI'O BUHTA,

n 00€3KHPUTH MTOBEPXHOCTh OTBEPCTHSI, PACTOUEHHOI'O B Iailke X0JI0BOTO
BHHTA,

| HAHECTH Ha MOBEPXHOCTh XOJA0BOI0 BUHTA U TOPIIbI IaiiObl TOHKUIN CIOK
napaguHa;

| cobparb  mepenady  XOJOBOW  BHMHT—Tailka, 3a(UKCHpPOBAaB
OTHOCHUTEIIFHOE ITOJIOJKCHNE BHHTA M TalKU IIal0aMu;

| IPOU3BECTU FEPMETU3ALNIO COETUHEHMS IO TOPLAM a0 crenualbHOMI
FEPMETU3UPYIOIIEH TaCTON — T€PMETHUKOM;

| 3QJIMTH [TOATNOTOBICHHYIO IIJIACTMACCOBYIO KOMIIO3ULIMIO B 3a30p MEXKIY

XO0JIOBBIM BUHTOM WU Taiikoi (puc. 3.9, B);



u BBIIEPKATh 3aJIMTOE MJIACTHYECKON MAaccoi COEMHEHUE B TEUCHUE
BPEMEHH, YKAa3aHHOTO B TEXHUYECKUX YCJIOBUSIX Ha KOMITIO3UIIMOHHBIA MaTEpHAIL;

u CHATh IIAHOBI, BBIBUHTHTH XOJOBOW BHWHT U YJIaJUTh HAIUIBIBBI
TJTACTMACCHI.

BoccranoBieHue pa3beMHbIX (MATOYHBIX) FaeK ¢ pe3b00ii, Hape3aHHOH B

kopmyce (puc. 3.10), HeOOXOAUMO OCYIIECTBIATH CJICIYIOIMIUM 00Pa30M:

m CBEPJIUTH B 00€HMX MOJIOBUHAX KOPITyCa railku X0J0BOTO BUHTA 110
TPU OTBEPCTUS AUAMETPOM 4...5 MMm;

Sy 5 5,5

|
y @%@
7

Siors. B4..5

Puc. 3.10. PemonTHui vepres passesion (HarodHoR) raflky gna ee BoccTaHoBne-
HHA JaNHEKOA GPoHI0N:

d g, A — peMmonTHHE paMeps!

[ ] 3€HKOBATh MPOCBEPJICHHBIC OTBEPCTUSI KOHUYECKON 3€HKOBKOH C YIJIOM B
miade 90°;

[] COEIMHUTH MOJOBUHBI KOPITyca rallki X0JI0BOI'0 BUHTA U 3a(DUKCUPOBATH
UX B3aUMHOE MOJIOKEHUE XOMYTUKAMU;

[] YCTAHOBUTH COEJUHEHHBIC MEXKIY COOOU MOJIOBUHBI KOpIlyca railku Ha

YTOJIbHUKE TJIAHIIAKObI TOKAPHOTO CTaHKA W BBIBEPUTH MPU MOMOIIM HHIAUKATOPA,
YCTaHOBJICHHOT'O Ha CTOMKE B pe3lLeepKaTene, Tak, YToObl OChb OTBEPCTHUS COBIaana
C JIMHUEU [IEHTPOB CTAHKA;

| 3aKpENUTh KOPITYC ralKh XOJ0BOI0 BUHTA HAa YT OJIbHUKE;

| pacTOUUTh OTBEPCTHE B KOpIyce, yBeaIuuuB ero guametrp d Ha 4.. .6 Mm
110 CPAaBHEHHIO C BHYTPEHHUM JTMaMETPOM BOCCTAaHABIIMBAEMOU PE3bOBI;

| mpope3ath B OTBEPCTUH KaHaBku auametpoM dK ¢ AByX cTOpoH;

| CHSITH 00pabOTaHHBIN KOPITYC CO CTAaHKA,

| IIPOM3BECTH JIY)KEHUE BHYTPEHHEN IOBEPXHOCTU OTBEPCTHS,

| 00epHYTH KOPITYC TaKH XOJ0BOT'O BHHTA JIUCTOBBIM 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 PacIlyiaB OPOH3BI (JIsI paciijiaBa *KelaTelIbHO UCIIOJIb30BATh

cTapble OpOH30BbIE BTYJIKH);
n 3aJIUTh paciiaB OpOH3bI B OTBEPCTUE TAKK XOJOBOT'O BUHTA;



| OXJ1aaHuTb raﬁKy X0O0BOI'O BUHTA HAa BO3AYXC U CHATb XOMYTHUKH;

| pa3pes3arb KOPIYC FaiKu XOJOBOIO BMHTA BPYUYHYIO HOXKOBKOM WJIM Ha
bpe3epHOM CTaHKE;

| YCTaHOBUTH IPOKJIAJIKY TOJIIUHOM JI, paBHOM BEIMYMHE 3a30pa MEXKIY
MOJIOBUHAMU KOPITYCa;

[ 3a)MKCUPOBaTh XOMYTUKAMU OTHOCHUTEJIBHOE IMOJ0KEHUE TOJOBUH
KOpITyca raliKu XOJJ0BOTO BUHTA C YCTAHOBJICHHON MEXAY HUMU MMPOKJIATKOM;

] YCTaHOBUThH KOPITYC TaKK XOJIOBOTO BHUHTA HAa yTOJHHUKE TUIAHIIAWOBI
TOKApHOTO CTaHKa, BBIBEPUTH €€ TMOJIOKEHHE OTHOCHUTEIBbHO JIMHUM IIEHTPOB H
3aKpENuTh;

] CBEPJIUTH U pacTauyMBaTh OTBEPCTHE MO PE3bOY;

] Hape3aTh pe3b0y ¢ mapameTpamMu, COOTBETCTBYIOIIMMH Tapamerpam
BOCCTAHOBJICHHOI'O XOJ0BOI'0 BUHTA;

| CHSTh 00paOOTaHHBINM KOPITYC TaliKK XOJ0BOTO BUHTA C YTOJBHHKA;

[ MIPOU3BECTH KOHTPOJb HAPE3aHHOW Pe3bObl, HCIIOJIB3YS B KauyeCTBE
KaJIMOpa BOCCTAaHOBJICHHBIN X0/I0BOM BUHT;

] CHATh XOMYTHKH C KOPITyCa raiiKh XOJOBOI'0 BUHTA;

] CBEpJIUTh OTBEPCTHS B OPOH30BBIX BKIJIQJBIIIAX ITOJOBHH KOpITyca IO
paHee MPOCBEPJICHHBIM B HUX OTBEPCTUSIM;

] YCTAHOBUTHh IITU(PTHI [JIs1 JOMOJHUTEIBHOTO KPEIJICHUS OTJIUTHIX
BKJIAbIIICH.

BoccranoBnenue pazbeMHON (MAaTOYHOM) rallku ¢ OpPOH30BBIMHU BKJIAJIBIIIIAMU
(puc. 3.11) cBOAUTCS K BOCCTAHOBJICHUIO PE3bOOBBIX BKJIAJIBIIIEH U UX YCTAHOBKE B
kopryc. Ero Heo6xoauMo oCyIecTBISATh CASAYIOMUM 00pa3oM:

u no100paTh 3aroTOBKY, COOTBETCTBYIOIIYIO pa3MepaM HM3HOIIEHHOTO

BKJIaAbIIIIA,
3
A
-]

H

Puc. 3.11. (xema poCcTaHOBARHMR paIneMHOR (MaTounoi) rafkm ¢ Bponzosl
BEAaAAWAMMKE

@ — YCTAHOBKA Ha TokapHoM cTauke: D, Dy, d, dy, L | — pemonTHue paueps
PAIPEIAHWE HA FOPHIOHTANLHO-(PEIEPHOM CTAHKE, § — ONWNHBAHME BHTKO!
WA Cpelax; 2 — CEEpNEHHE OTREPCTHA NOJ KPENewHEE BHHTY; & — YCTAHoE
lakpenneqqe pelsbosux BPoMI0BLX BRNAAMWER B KOpRyCe

u 3aKpEeIUTh 3aroTOBKY B TPEXKYJAYKOBOM ITATPOHE TOKAPHOTO CTaHKa
(puc. 3.11, a);



| MIPOTOYUTH ITOBEPXHOCTH AuaMmeTpom D Ha mnuue L;

| MPOTOUYUTH MOBEPXHOCTH AuaMeTpoM D1 Ha nnmune [

| CBEpJIUTH OTBepcTUe quameTpoM dx — (2... 3) MmmM;

| pacTounTh MOBEPXHOCTH AuameTpoM d1 Ha ammue L + 10 mM;

| Hape3aTh pe3pOy nuamerpom d Ha qmHe L + 10 MM (mpoduns u
mapaMeTpsl  Hape3aemMol ~ pe3pObl  JOMKHBI  COOTBETCTBOBATH pe3poe
BOCCTaHOBJICHHOTO XOJIOBOTO BHHTA);

u 0Tpe3aTh U3TOTOBJICHHBINA BKJIAJIBIII OT MPYTKa Ha JyuHE L + 2 MM;

u TOPIIEBATh BKIIAIBIII CO CTOPOHBI pe3a Ha JUTHHY L;

u pa3pe3aTh BKIAIBIII Ha TOPU30HTAIBHO-(Ppe3epHOM CcTaHKe ¢pe30id
mupuHoit 3 Mm (puc. 3.11, 6);

u 00paboTaTh BUTKH pe3b0bl Ha cpe3ax ONMUIMBAHUEM WU (pe3epoBaHUEM
(puc. 3.11, B);

u 3aYMUCTUTh 3ayCEHIIBI W TMPUTYNHUTh OCTPHIE KPOMKH JIMYHBIM
HAMMJIBHUKOM;

u YCTaHOBUTH PE3b00BBIC BKIIAIBIIIN B KOPITYCE TAaWKH XOJIOBOTO BUHTA H,

WCIIOJB3YSl HMEIOIIMECS B HEM OTBEPCTUS B KauyeCTBE KOHAYKTOpa, CBEPIUTh
OTBEPCTHS O] KperekHble BUHTHI (puc. 3.11, 1);

u U3BJICYh PE3b0OBBIC BKIIAIBIIIH U3 KOPITYCa;

u Hape3aTh Pe3b0y B KPETIEIKHBIX OTBEPCTHUSAX BKJIAIBIIICH;

u BCTABUTHh PE3bOOBBIC BKJIAMBIINIA B KOPIYC U 3aKPEMHUTh WX BUHTAMH
(puc. 3.11, n);

B [IPOU3BECTU KOHTPOJIb BOCCTAHOBJIEHHOM T'ailKH 110 paHEE BOCCTAHOBJIEHHOMY
BUHTY.



[TpakTueckoe 3ansitue Ne32

Tema: «PeMOHT pgeramei  NOPIIHEBBIX W KPUBOLIMIIHO-IIATYHHBIX
MEXaHU3MOB).

Hens: M3yunth nedexTsl W CHOcOObl PEMOHTa JAeTalied MOPIIHEBBIX U
KPUBOIIUITHO-IIATYHHBIX ~ MEXaHU3MOB, MPHOOPECTH  MPAKTUYECKUE  HABBIKH
pa3pabOTKH TEXHOJOTUYECKON TMOCIEI0BATEIbHOCTH H3TOTOBJICHUSI MOPIIHEBOTO

KOJb1a.

1 MarepuanbHoe obecreueHue

9.1 HHcTpyKuus K MPaKTHUYECKOMY 3aHATHIO.

9.2  Ueprexu neraneil.

9.3  CnpaBouHas U TEXHHUYECKAs TUTEpaATypa.

1.3.1 Opranuzaiusi 1 OpoOBEACHUE MOHTaKa U PEMOHTA MPOMBILIJIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A CTY[. yUpeKIAeHUN cpea. npod. odpazoBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. MurpodanoB u ap.] — 2-e uza., crep.-M.:
N3narenbckuii ieHTp «Akanemus», 2017-272c.

1.3.2

10 Tlopsigok BBIMOTHEHUS paOOTHI
2.1 V3yuuTh BO3MOXKHBIE 1€PEKTHI U CTIOCOOBI PEMOHTA JIeTaliel MOPITHEBBIX U

KPUBOIIMITHO-IIATYHHBIX MEXaHU3MOB.
2.2 Pa3paboraTh TEXHOJOTHMYECKYIO TIOCJIEIOBATEILHOCTh HW3TOTOBJICHUS

MOPUTHEBOTO KOJIbIIA.
2.3 BBINIOJIHUTH CXEMY PEMOHTA MOPIIHEBOTO KOJIbIIA.

PeMoHT neTanen MOPHIHEBBLIX H KPUBOINUITHO-IIATYHHBIX MEXaHHU3MOB

[TopmineBasi rpymma feTaneil BXOAUT B COCTaB MEXaHW3MOB MPeOoOpa3oBaHUS
BpAILIATEIBLHOIO ABUKEHUS B IIOCTYIIATEIILHOE.

K OCHOBHBIM fieTansiM NOPIIHEBOW I'PYNIIBI OTHOCUTCS LIUIUHIP COCTOSIIUN U3
TaK Ha3blBaeMOW pyOalllku M BHYTPEHHEW BTYJIKH WM TWIb3bl, U MOPIIEHb C
MOPIIHEBBIMU KOJIbLIaMU. [IOpIIEHb COEAMHEH C MIATYHOM ITOCPEICTBOM MMOPLIIHEBOTO



Iajgplia, BTOPOM KOHEI IIATYHA HMMEET BKJIAJIBIII, KOTOPBIM COEIMHSIET WIATYH C
KOJICHYaThIM BaJIOM.

B mpouecce 3kcruryaTaliyd BCJIEACTBUE HW3HOCA YBEIMYMBAETCS 3a30p MEXKIY
CTEHKaMHM UWJUHApPA W TMOPLIHS; MOBEPXHOCTb LMIMHApA  NpuoOpeTaeT
HEUWIMHAPUYHOCTh M HEKPYIJIOCTh, Ha CTEHKAaX IWIMHIpA 0Opa3yroTcs 3aUphl.
[TopuiHeBbIe KOJIblIa CTAHOBATCSI MEHEE YIIPYTUMU, YBEIIMUMBAETCS 3a30p B 3aMKax, T.
€. B MECTax, IIe¢ HaXOAUTCSA CThIK KOHIOB. B pe3ynprare BCEro 3Toro B MOJOCTH
UUJIMHIpA YMEHBIIAETCS KOMIIPECCHS, T. €. CTENEHb CKaTUs Ta30oB, TaK KaK Ia3bl
IIPOCAYMBAIOTCS MEXKy CTEH-HAMU MOPLIHA U HWIMHApa. M3-3a U3HOCA HapylIaeTcs
TaKXXe I0CajJKa IMOPIIHEBOro Majblla B OOOBIIIKAaX MOPIIHS M TOJOBKE IIATyHa U
nocajka TOJIOBKM IIaTyHa Ha IIefike Bajia, YyTO BJE€YeT 3a cOOON BO3HUKHOBEHHE
CTyKa B COIIPSIKCHUAX.

PemoHT pertaned MOPIIHEBBIX M KPHUBOIIMIIHO-IIATYHHBIX MEXaHM3MOB 4YaCTO
00X0UTCA JOPOXKE, YEM HM3rOTOBJIIEHHE HOBBIX. [103TOMYy B KaKIOM KOHKPETHOM
clly4ae CyIsAT O IIeecoO0pa3sHOCTH U MeToje pemoHTta. HamGompmmit sddext
JIOCTUTAETCS 3aMECHOM M3HOIIEHHBIX JCTAJIEM HOBBIMU 3allaCHBIMU 4YacTsaMH. llpu
ATOM CHMKAETCS BPEMs ITPOCTOSI MAILIMH W3-32 PEMOHTA, CHUKAETCS TPYAOEMKOCTh U
MOBBIIIAETCA KauecTBO peMoHTa. OHaKo B psije cliydaeB U OCOOEHHO MPH PEMOHTE
KPYIHBIX KOMIIPECCOPOB, MHEBMATHUYECKUX MOJIOTOB U JIPYTUX (M MPU OTCYTCTBHUH
3aMacHbIX YacTed) JeTald MOPIIHEBBIX WU KPUBOIIMITHO-IIATYHHBIX MEXaHHU3MOB
OPUXOJIUTCS PEMOHTHUPOBaTh. B TakoMm ciyyae panHOHAIBHO TOJI30BATHCS
METOAaMU, PACCMOTPEHHBIMU HUXKE.

[Ipu pemonTe neraneil MOPIIHEBOW TPYMITBI HEOOXOIUMO CTPOTO BBIIEPKUBATH
TEXHUYECKUE TPEOOBAHUS HA PEMOHT.

PeMoHT nuanHaApOB

N3HomEeHHbIE TUIMHAPHI MPUHITO PEMOHTHUPOBATh IO CUCTEME PEMOHTHBIX
pa3mepoB. [Ipy BOCCTaHOBIEHMM LWJIMHIpPA B CONPSIKEHUM LWIWHIAP — TMOPLIEHb
POU3BONUTCS MeEXaHWYeckass o0pa0OoTKa OTBEpPCTHS MWIMHApA TOa  OONbIIHiA
PEMOHTHBIM pa3Mep U COOTBETCTBEHHO MOJOMPAETCS HOBBIA MOPIIEHb, JAUAMETP
KOTOPOTO OOJIbIIIE JUaMETpa IMPEKHETO.

PemonTHBIE pazMepbl HUIMHIPOB, KaK MPABUIIO, YCTAHABIMBAIOTCS 3aBOJIAMH-
M3TOTOBUTEISIMHU. DTH pa3Mepsl Ul HWIMHAPOB ABUTaTeNer uayT ¢ rpaganuen 0,5—
1,0 MM B 3aBUCHMOCTHM OT JHameTpa HuiauHiapa. Ecnu, Hanpumep, nepBOHaYaIbHBIN
(HOMUHaNbHBIN) nauamerp uuiaupapa pasen 101,57+°06 MM, TO ero nepBblid
peMoHTHBIN pazmep Oyaer 102,07+° °® mwm, Broport — 102,57+0°06 MM u T A. 110
nocnennero nsaroro pasmepa 104,07+0°06 mm. IlocnenHuil peMOHTHBIM paszMep
JOJIKEH OBITh TAKUM, YTOOBI LIMJIMHIP OBLIT JOCTATOYHO MTPOYHBIM.

BoccranoBienue pabouell MOBEPXHOCTH HWIMHApPA MO CHUCTEME PEMOHTHBIX
pa3MeEpoB HMMEET TO MPEUMYIIECTBO, YTO MHOTOKPATHO WCIIOJB3YETCS KOPIYC
munHApa (WM 070K HMWIMHIpOB). M3roToBieHue ke HOBOTO LWIMHApPA TpeOyeT
OO0JBIINX TPYIOBBIX 3aTpAT.



Pucynok. 1. IlopmneBas rpynna neranei

HyimHApel, U3HOC KOTOPBIX BBILIET 3a HPEAEbl ITOCIECAHEr0 PEMOHTHOTO
pasMepa, B OTHEIBHBIX CIy4asX MOXHO BOCCTAaHOBUTH pPACTAYMBAHUEM U
MOCJICAYIOIIEN 3alpeCCOBKOM TWJIb3bl. ['MIIb3y 3alpecCOBBIBAIOT B PACTOYECHHBIN
KOPIyC C HATArOM, 3aTeM 00padaThIBaIOT €€ OTBEPCTHUE JI0 HOMHHAJIBHOTO pa3Mepa
OTBEPCTUS HWIMHAPA.

Ecnu B umnuHape y»e MMeeTcsl TWib3a U OHA M3HOIIECHA, TO €€ PAaCTauuBaIOT
710 OMFbKaMIIero peMOHTHOTO pa3Mepa Ha paCTOYHOM MIJIM TOKAPHOM CTaHKE.

[Toce pacTouku NTPOU3BOASAT XOHMHTOBaHHME UWIMHAPOB. [lpumycku Ha
XOHHUHTOBaHUE JOJDKHBI cOcTaBIATEL 0,06—0,09 MmMm.

IIpy OTCYyTCTBMM Ha MNPENNPUATHH XOHUHIOBAJIBHOTO CTaHKA OTIEIOYHYIO
ONEPALMIO OTBEPCTUS UUIMHIAPA MOKHO BBINOJIHUTh HA TOKAPHOM WJIM CBEPJIMJIBHOM
CTaHKe, IPUMEHsISl UM (OBATIbHYIO TOJIOBKY.

[Tocne oxoHuyaTenbHOUW OOpPaOOTKM BHYTPEHHSS TOBEPXHOCTh IWJIMHJPA
JOJKHA UMETh 9-1 Kiacc MIEepOX0BaTOCTH.
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Pucynok. 2. [TopiieHs

PemMoHT mopuiHen

VY nopuiHel B pe3yJIbTaTe HKCIUTyaTallMi U3HAIIMBAKOTCA KAHABKU U OTBEPCTUS
0]l MOPUIHEBOW Majell, a Takke oO0pa3yloTcs TPEIIMHbI Ha JIOHBIIIKE U PUCKH Ha
ITIOBEPXHOCTH IOPILIHS.

OTtBepcTusl 11 MOPLIHEBOTO MajbLia Pa3BEPTHIBAIOT BPYUYHYIO CIELMAIBHON
pa3BepTKO B HEOOJbIIMX MOPIIHAX M pacTauMBalOT HA PAaCTOYHOM CTaHKE ¥y
NOpIIHEH OONBIIMX pa3MepoB. PacTouky MOKHO BBIIIOJHATH U HA TOKAPHOM CTaHKE,
€CIM MPUMEHUTh CHEUAIbHOE MpHUcHocoOieHre. BplOOp MOCAaIKM IMOPIIHEBOTO
MajJpla B OTBEPCTUE MOPUIHS — C HATATOM HMJIA 3a30pOM — 3aBUCUT OT KOHCTPYKLUU
MOPILHS U YCIIOBUM, B KOTOPBIX OH pa0oTaer.

Mecrta Ha HUIMHAPUYECKON NMOBEPXHOCTH NMOPILIHS, T€ UMEIOTCA 3a0UpPbl WIN
HAIUIBIBBI, a TAK)KE JHUILE 3aIUIMBAIOT JIMYHBIM HAMWIBHUKOM, IIOTOM 3a4MINAKOT U
MOJIMPYIOT METKO3EPHUCTON HaXKTa4HOU OyMaroi.

[Topuiu ¢ TpeumHaMu OOBIYHO BBIOPAKOBBIBAIOT. 3HAUYMUTEILHOMY H3HOCY
MIOABEPKEHBI TOPIIHEBBIE KaHABKH, KOTOPBIE BOCCTAHABIMBAKOT NPOTOYKOW Ha
TOKAPHOM CTaHKE 10 PEMOHTHOI'O pa3Mmepa.

PeMOHT mopuIHEeBbIX NAJIBIEB U MOPIIHEBBIX KOJIECL

Y NOpHIHEBBIX NMAJbLEB W3HALIMBAECTCS HApyKHas MOBEPXHOCTb, COMpsraemas
CO BTYJIKOM mIaTyHa M 00ObIIKON nopiuHd. IIpenensHo nomycTUMBIN 3a30p MEXKIY



MaJblieM M BTYJIKOM B 3aBUCMMOCTH OT THIIa MamuH coctasiseT oT 0,1 — mo 0,15
MM, a 3a30p mociie peMOoHTa nomkeH cocTaBiATh 0,002—0,025 mm. IIpu pemonte
W3HOIIICHHBIE MAaJIbI[bl YaCTO 3aMEHSIOT HOBBIMHU, MOCKOJBKY TPYAOEMKOCTh HX
M3TOTOBJICHUS] HEBEJIMKA, U IIPUTOHSIOT M0 BOCCTAHOBJIEHHBIM OTBEPCTHUSIM B MOPIITHE
W BTYyJIKE mIaTyHa. MHOTIA manbIbl XpOMHUPYIOT MO HAPY>KHOMY JHAMETPY C TEM,
yTOOBl OHU COOTBETCTBOBAJIM YBEIWYEHHOMY pa3mepy. Eciu mopiieHb 3aMeHeH
HOBBIM, HY>KHO UCXOJUTh U3 TOTO, YTO €r0 OTBEPCTHUE MOJI MOPIIHEBOMN Majel] UMeeT
HOMUHAJIBHBINA pa3Mep.

N3 Bcex peranedl IIAaTyHHO-TIOPIIHEBOM TpyMIbl HaWOOJBIIEMY H3HOCY
MOABEPraroTCs MOPITHEBBIE KOJbIIa U OCOOCHHO BEPXHEE KOMIIPECCHOHHOE KOJIBIIO.
O6 wu3HOce Kojel CyIiT MO 3a30paM MEXAY KOJbIIOM M KaHAaBKOW M B CTHIKE.
[TopuiHeBbIe KOJbIIA, €CIIN 3a30p MEXIY KOJIBIIOM U KaHaBkou Oobie 0,3—0,4 MM, a
B CThIKE O0JIbIIe 3—4 MM, OOBIYHO 3aMEHSIOT.

Konblio, morepsiBiiee yNpyroctb, Takke 3aMeHstoT. [ns ompeneneHus
YIPYTOCTH TMOPITHEBOTO KOJIbI[A TOJIB3YIOTCS CIIEUAIbHBIM TPHOOPOM U TaOJIUIIAMHU,
YKa3bIBAIOIIMMU COOTHOUIEHUE MEXIY CUJION CXKaTHUsl U 3a30pOM, KOTOPBIN JOJKEH
MOJIYYUTHCS IPU 3TOM CIKATHUH.
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Pucynok. 3. IlopuiHeBble KoJiblia:a — QopMa 3aMKa Koiblla, 6 — cxema
3aKpeMJIeHHUs] 3arOTOBKHM KOJbla i 0OpabOTKH MO BHYTPEHHEMY AUAMETPy, B —
3aKpemieHHe KOJbla A 0O0padOTKM MO HApY>KHOMY JMAMETpy, I — H3MEpEeHUe
3a30pa B 3aMKE LIyIIOM

B peMOHTHON IpakTHKe NOPIIHEBbIE KOJIbLIAa OOBIYHO M3TOTOBISAIOT Tak:
00TauMBaOT YYT'YHHBIM IyCTOTENbIM LWIMHIpP, 3aTEM €ro pa3pe3aroT Ha KOJbLa C
HOPUITYCKOM JJIsl MOCJEnyoled o0padoTKU KOJIel M0 Hapy>KHOMY U BHYTPEHHEMY
JMaMeTpam, a Takke Mo BbIcoTe. M3 Kak10ro KoJblia BEIPE3at0T HEOOJBIION yUacToK,
o0pa3ysi CKBO3HYIO 111€J]1b, TO3BOJIAIONIYIO KOJIBILY C)KUMAThCS M CO3/1aBaTh CTHIK.

B creIke ycTpamBaeTcs TAaK Ha3bIBAEMBIM  3aMOK, IPENATCTBYIOLIUN
IPOCAYMBAaHUIO Ta30B. Ero gemaroT b0 ¢ KOCKIM BhIpe30M MoJ yrioMm 45°, mubo ¢
IpsIMBIM BBIPE30M B HaKJIaaKy. Bropoit cioco0 Oonee HaaeKHbBIN, HO CIeTyeT UMETh
B BUJY, UTO y KOJIEI] MAJOTr0 JUaMeTpa HEJb3s JeJaTh 3aMOK B HAKJIAJKy, TaK KaK €ro



TOHKHE 4acTh Torja Jierko oGmampiBaroTcs. Komaeia auamerpom 300 MM u Gosee
CKMMAIOT MOYTH J0 COMPUKOCHOBEHUSI TOBEPXHOCTEN BhIpe3a (TOPIIOB) U CHAUBAIOT,
3aTEM MX OKOHYATEJIBbHO MPOTAYMBAIOT MO HAPYKHOMY M BHYTPEHHEMY JHAMETPAM.
ITocie 3TOro KoJplia pacnanBaroT.

ITopriHeBBIE KOJIbIIa paCTaYMBAIOT M 00TAYMBAIOT HA pa3Mep Ha CHEHHAIbHBIX
OIIpaBKax, MOCJIE TOTrO KAK Yy KOJICI CAEJIaH BbIPE3, YCTPOEH 3aMOK U OKOHYATEJIIHHO
oOpaboTtanbl Topiibl. Ha o1HO# ompaBke KOJBIO pacTayuBalOT B pa3Mep, Ha APyrou
OMpPaBKE €ro OKOHYATEIIbHO 00pabdaThIBAIOT CHAPYXH. 3aKpEIUICHHE IOPITHEBOTO
KOJIbIIA B ONPaBKaX MPOU3BOIAT Yepe3 (IaHIIbl U BUHTOM.

3a30p MeXIy KOJbIIOM M KaHaBKOM 10 BBICOTE B OTPEMOHTHUPOBAHHBIX
cowreHeHusx koneoimercs or 0,06 mo 0,12 MM W 3aBUCHUT OT THUIA MaIlIWHBI.
IIpoBepstoT 3a30p5bI LIYIIOM.

[TopriHeBbIe KOJblla OOJBIINX Pa3MEPOB MPUTOHSIOT K KaHaBKaM IIaOpeHUEM ¢
MOCIEYIOMIEH MPUTUPKOU TOPIIOB MO TIUTE. ECin nMeeTcs BO3MOXKHOCTb, TO JTyYIIIe
numm¢oBaTh KoJibIla Ha IUIOCKONUIM(OBaILHOM cTaHke. HeOosbpimne KobIa
MPUTOHSIOT NUTH(OBAHUEM.

[TomecTuB KOJBIIO B BOCCTAHOBIICHHOM LIUJIMHAPE, ONPEIACIISIOT 3230 B 3aMKE
HIYTIOM. 3aKJIIOYUTEIbHBIC ONIEpallMi — MPUTOHKA 3aMKa U €ro 3a4MCTKa — JIMYHBIM
HAIUJIBHUKOM, JTHOO OCEIKOM.

[Ipu ycraHoBKe KoJjiell Ha MOPHIEHb HEOOXOAUMO JTOOUTHCSA PaBHOMEPHOIO
PAacMoJIOKEHUS 3aMKOB 10 IEPUMETPY UMIIMHPA, UTO €IIE€ HAJIC)KHEE MPEIOTBPAIIACT
MPOPHIB HAXOASAIIMXCS B HAJIUHAPE Ta30B WK Mapa.

PeMOHT miaTyHOB

B nBurarensix, koMIpeccopax ¥ MapoOBbIX MAIIMHAX MPUMEHSIOTCS pPa3HbIC
BUJIbI IIATYHOB, OJIHAKO YCJIOBUS, B KOTOPHIX OHU BCE palOOTalOT, MPEIbSIBIsIEMbIEC K
HUM TPeOOBaHUSI B OCHOBHOM OJIMHAKOBHI.
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Pucynok. 4. Illatyn:a — KoMIIEKT jeTaleld ImaryHa, 0 — mpoBepka
NapajuieIbHOCTH OCEl BEpXHEH W HIKHEH TOJOBOK IIATyHa; l— CTepKeHb, 2—
00JThI, 3 — MOBEPXHOCTH pazbeMa OOJIbIION TOJOBKH, 4 — Tailku, 5 — IIIUIUHTHIL,
6,9 — MOJOBUHKYU OOJBIION TOJIOBKH, 7—BKJIAJbIININ, 8— Mpokiaaku, 10 — BTyIKa,
11— wmanas rosoBka maryHa. 12 — npusma, 13 — onopnas mromanka, 14 —
KOHTpOJIbHAA IIUTa, 15 — mym, 16 — onpasku

[atyH cocrouT wu3 psAna jAetaneld, KOTOpble B padOTe€ H3HA-THUBIIIICA.
CrepxeHb M3rHOaeTCs WJIM CKPYUHMBAETCs, MOBPEXKIAIOTCS IMOBEPXHOCTH pazbema
OOJIBIION TOJIOBKH IIATYHA M KPBIIIKU. MOTYT M3HAIIMBATHCS BKJIAJIBIIIN WIIA BTYJIKH
10, moBEepXHOCTH MOCAAOYHOIO OTBEPCTUS B Majoil TrojioBKe 11, BHYTpeHHss
MOBEPXHOCTH OOJIBIION TOJIOBKH 1O/ BKJIA IBIIIIH.

Ecnu crepkeHp maTyHa U30THYT WIH CKPYYE€H HECHIIBHO, €r0 BBIIIPABIISIOT HA
npecce.

Jlnst mpoBepKM MIATYHOB HA M3rMO M CKPyYHMBAHHUE MPUMEHSIIOT CHEIUaIbHOE
MPUCTIOCOOJIEHHE, OCHOBHBIMHM YaCTSAMH KOTOPOTO SIBJSIIOTCS KOHTPOJIbHAS IUIHTA C
ONpaBKaMu U U Npu3Ma. B BEpXHIOIO T'OJOBKY yCTAaHABIMBAIOT ONPABKY U HAJACBAIOT
IaTyH HIKHEW TOJIOBKOW Ha omnpaBKy. Ha nuimuHApUYecKue BBICTYIIBI OIPaBKH
YCTaHaBIIUBAIOT NPU3MY, UMEIOLIYIO TPH OINOPHBIC IUIOMAAKU. Eciau crepkeHb



HiaTyHa HE HU30THYT M HE CKpPY4Y€H, OCH OTBEPCTHH TOJIOBOK JOJIKHBI OBIThH
napajjieibHbl, IPU 3TOM BCE€ TPU OIMNOPHBIE IUIOLIAAKA OYyIyT COINpPHUKACATHCS C
IuToi. BO3MOXKHBIN 3a30p MEXKIY Kako-IMOO M3 OMOPHBIX IUIOMIAJ0K U ILIUTOMN
KOHTpoJupyercs 1iynoM. JlomycTumasi BEIMYMHA 3a30pOB B KaXKJOM KOHKPETHOM
clly4yae yKa3bIBa€TCsl B MHCTPYKIIMOHHOU KapTe.

He paspemaercs npaButh maTyHbl B cOope.

[MaTtyHbl ¢ HEOOIBUIUM U3HOCOM MOBEPXHOCTEW OTBEPCTHM OOJBIION TOJOBKU
U KPBIIIKA PEMOHTHUPYIOT TaK: ONWIMBAIOT, (pe3epyroT WM NpUIIaOpUBAIOT TIO
IUINTE TOBEPXHOCTH pa3be€Ma C yYE€TOM TOIO, YTO B PE3yJIbTaTe IMOCIEAYIOIIETO
pacTauMBaHUsl BHYTPEHHHUX LWJIMHAPUYECKMX IOBEPXHOCTEH JHAaMETpP 3TUX
OTBEPCTU HECKOJIBKO YBEJIWYUTCS; MOBEPXHOCTH pa3be€Ma CO 3HAYUTEIbHBIMU
MOBPEXICHUSMH MOKHO BOCCTAHOBHUTH HAIIABKOM C MOCIEAYIOIIHUM (Ppe3epOBAHUEM.
[Ipu wm3HOCEe 0abOuTa BKIAIBINICH MPOU3BOIAT MEPE3AIMBKY M 3aT€M BKJIAIBIIIH
pacrtaumBaroT. M3HOIMIEHHOE OTBEPCTHE TOJOBKHM PACTAYMBAIOT JO CIEAYIOIIETO
PEMOHTHOI'O pa3Mepa U U3rOTOBJISIIOT HOBYIO BTYJIKY.



[TpakTueckoe 3ansitue N33

Tema: «PeMOHT neTanel KyJIMCHOIO MEXaHU3Ma

Hens: M3yunth geeKThl U cocoObl peMOHTA JeTale KyJIHMCHOTO MEXaHU3Ma,
pruoOpecTH [IPAKTUYECKUE HAaBBIKU pa3paboTKH TEXHOJIOTUYECKON
IIOCJIEIOBATEIBHOCTH PEMOHTA KYJIUCHI.

1 MarepuanbpHOe obecrieueHre

10.1 MHcTpyKuMs K MPAKTUYECKOMY 3aHSITHIO.

10.2 Yeprexu neraneil.

10.3 CnpaBouHasi U TEXHUYECKAs JTUTEpaTypa.

1.3.1 Opranuzanusi ¥ NpoBEJCHUE MOHTaXa U PEMOHTA MPOMBIIICHHOTO
obopynoBanus B 2 4.Y.1: yueOHUK AJisl CTyJ. yUpexaeHui cpea. npod. oopa3oBaHus
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uza., crep.-M.:
N3parenbckuil neHTp «Akanemus», 2017-272c.

1.3.2

11 Tlopsigox BIMOTHEHUS paOOTHI

2.1 N3yuuth BO3MOXHBIE Ne(EKTHl U CHOCOOBI PEMOHTA JETANEH KYJIUCHOTO
MEXaHU3Ma.

2.2 Pa3paboTarh TEXHOJOTMYECKYIO MOCIEAOBATEIbHOCTh PEMOHTA JAETalld
CKYJTHCA».

2.3 BBINOJIHUTD PEMOHTHBIN ICKU3 JETANIN «KYIHCA».

PeMoHT AeTasieil KyJIMCHOIO MeXaHU3Ma

B KynucHOM MexaHHW3M€ W3HAIIMBAKOTCS KyJIWCa, KYJIUCHBIA KaMEHb,
MOJI3YIIIKA C TMaJiblleM, BUHT U TaiKa MepeMeleHusl MOM3YIIKY, KyJIUCcHOe 3y0uaToe
KoJIecO. B Kynmuce W3HAIIMBAIOTCS IMOBEPXHOCTH I1a3a, B KOTOPOM IIE€PEMEIIACTCS
KYJIICHBI KaMEHb, U OTBEPCTHS, KOTOPBIMU KYJIHCA COEIUHSETCS C CepbraMu. Y
KYJINICHOTO KaMHSI H3HOCY IOJBEPratOTCsl MOBEPXHOCTH, CKOJIB3SIIIUE B a3y KYJUCHI,

M OTBEPCTHE MOJ OCh MOJ3YIIKH, a y MOJ3YIIKA — IOBEPXHOCTh OCHOBAaHUS,
OOKOBBIE HAKJIOHHBIE MOBEPXHOCTH, a TAKXE OChb. Y KYJIHCHOro 3yOuyaToro koseca
W3HAIINBAIOTCS HaIpaBJIsoLUe Ha ero TOpLE.

[ToBepxHOCTM ma3za KyJuUChl NpU HUX HU3HOce Oosiee 0,3 MM M HaIMYuMU HA HUX
rIIyOOKHUX 3aAMPOB PEMOHTHUPYIOT (Ppe3epoOBaHUEM C MOCIEAYIOINUM LIA0OpPEHUEM; TIPU
MEHBIIIEM H3HOCE OrpPaHMYMBAIOTCS OAHUM 1abpenueM. Ilpu mabpenuun



3aKpalIMBAIOT OJHY M3 CTEHOK I1a3a, UCIOJIb3YS IIPU 3TOM KOHTPOJIBHYIO JIUHEUKY, U
CHUMAIOT METAJUI MO OTIEYAaTKaM KPACKH, IPOU3BOAS KOHTPOJIb MHAMKATOPOM. st
OTOTO B HEW3HOUICHHBIE OTBEPCTHUSI KYJHCHI BCTABIIIOT KOHTPOJIBHBIE OIIPABKH,
KOHIIBI KOTOPBIX JOJDKHBI BbICTyNarh u3 orBepctud Ha 150..200 mm. Kymucy c
OMpaBKaMU YCTAaHABIMBAIOT OOKOM Ha TMOBEPOYHYIO IUIUTY TaK, YTOObI KOHIIbI
KQKJIOM ONPABKH ONMUPAIACH HA JIBE KOHIIEBBIE MEPBI IJIMHBI. 3aTEM Ha IJIUTY CTABST
CTOMKY C MHIAUKATOPOM, IIOJABOJISI U3MEPUTEIIbHBINA CTEPKEHD ITOCIEIHETO K OJHOU U3
CTEHOK I1a3a, ¥ HAYMHAIOT MEPEIBUraTh MO IUIUTE CTOMKY TaK, YTOObl HAKOHEUHUK
U3MEPUTEIIBHOTO CTEPKHA IEepeMeIlacs 10 I[IHPUHE I1a3a; OJHOBPEMEHHO
HaOJI0JAI0T 32 OKA3aHUSAMHU HHAMKATOpa. 3aTEM IIa0PST MPOTUBOIOJIOKHYIO CTEHKY
nas3a, 00MBasCh €€ NMapauIeIbHOCTH MEPBOM C JOMYCTUMBIM OTKJIOHEHUEM He Ooiee

0,03 MM; TpOBEpPKY NApaUIEIBHOCTH BBINOJHSAIOT KOHIIEBBIMU MEpPaMHU JJIMHBI.

ITpu m3HOCE y KyJUCBHl OTBEPCTHUH IOJ CEPbI'M CHA4ajla PEMOHTUPYIOT CTEHKH I1a3a,
OpPUEHTHUPYSCh II0 HAaMMEHEE M3HOLICHHBIM YyYacTKaM Ha MX KOHLAX, a 3aTeM
pacTaynBarOT OTBEPCTHS AJIsl YCTAHOBKH B HUX BTYJIOK. ECIIM 3TO CBSA3aHO CO CHATHUEM
3HAYUTEJIBHOTO CJIOS MeTajula, TpPO3[IUM OCIabuTh KyJIUCY, TO CHHUMAlOT B
OTBEPCTUSAX MHHHMMAJIbHBIM CJIOW METala, a KYyJNHCY COCIUHSIOT C CEpbraMu C
IIOMOILBIO oceu YBEIUYEHHOIO JUaMeTpa.

[Ipu 06paboTKe OTBEPCTUI KYJIUCHI HEOOXOAUMO TOOUTHCS MapalIeTbHOCTH UX OCeH
MEXIy cOOO0H, a TaKKe MX MapajuIeIbHOCTU CTEHKaM Ma3a (JI0MyCTUMOE OTKJIOHEHHE
0,04 mm Ha quHe 300 MM, U3MEPEHHOUM IO BCTABJICHHOW B OTBEPCTHE OMPABKE).

W3HOIIEHHBIN KyJIUCHBIM KaMeHb (puc. 1, a) 0oObIYHO 3aMEHSIOT HOBBIM, KOTOPBIN
NPUTOHSIOT NIITM(OBAHUEM WM I[IA0OpeHHEM MO Ma3y KyJIUChl (KaMeHb JOJIKEH
nepeMeniaThes Mo Beel AnuHe nasza 0e3 3aeaanuii). OTBepcTre KaMHs, HE UMEIOIIETO
BTYJIKH, BBIIIOJIHSIIOT 110 OTPEMOHTHPOBAHHOW OCH MOJ3YIIKH, & UMEIOLIEr0 €€ — MO/
HOBYIO BTYJIKY. B KaMHe IPOTa4MBAIOT TAKKE CMA304YHbIC KAHABKHU.

Hampasnstomme nosepxyHocth 1 m 5 (puc. 1, a) Ha TOpuE KYJIHMCHOIO
3y04aToro Koyieca PEeMOHTHUPYIOT IaOpeHWeM TO YIJIOBOW JIMHEHWKE W IOJI3YIIKE
(OTpEeMOHTHPOBAHHOW WJIM BHOBb WM3roToBieHHOH). [loBepxHocTh 1 oO0s3aTenbHO
MPOBEPSIIOT UHAMKATOPOM Ha MapajuieIbHOCTh TOPIY KYJIHCHOTrO 3y0yaToro koseca 3,
nepemeniasg CTOMKY 4 € WHIMKATOPOM MO IOBEPOYHOW IUTE 2. Y NON3YLIKH
00TayMBalOT Ha TOKAapHOM CTaHKE OCh JI0 YCTpPaHEHHs HM3HOCA, 3aTeM MAaOpAT MO
NOBEPOYHON IUIUTE IMOBEPXHOCTh OCHOBAHMS MOJ3YIIKU, MEPUOAUYECKH IMPOBEPSIS
KOHTPOJIbHBIM YTOJIbHUKOM MNEPNEHAUKYISIPHOCTh OCH 7 OCHOBAHMIO MON3YLIKH 6
(puc 1, 6) B 1ByX B3aUMHO Tiep-1 NEHAUKYJISIPHBIX HAMPABIECHUSAX — MPOJOJILHOM U
MONEPEYHOM. YTOJIbHUK YCTAHABIMBAIOT HA TOYHOM IJIOCKOIMAPAJUIENIbHOM IIIUTKE 9,
Mexny YrolbHHMKOM ¥ OCBIO JOJDKEH OBITh paBHOMEpHBIM TipocBeT. [lpum
JaNbHEHIIeM madpeHn OOKOBBIX HAKIIOHHBIX MTOBEPXHOCTEHN TOJ3YIIKHA JOOUBAIOTCS



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”HoBo. [lonm3yurnca nomkHA mnepeMenaThCs IO HAMPaBIAIONUM  KYJIHCHOTO
3y04aToro kKojeca 6e3 KayaHusl.
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Pucynok. 1. Ilpucnocobiienust uisi KOHTPOJISI pEMOHTa KYJHUCHOTO 3y0UaToro
KoJieca (m) u MOJI3Y KU (6):
1 u 5 — HampaBisgme MOBEPXHOCTH; 2 — TOBEpOYHAs IUIATa; 3 — 3ybOuartoe
Kojieco, 4 — cToiWika; 6 — TON3ylIKa; 7 — OCb; 8 — YrOJbHUK;, 9 —

IIJIOCKOITapanjieabHas IIMTKA



[TpakTuueckoe 3anstue Ne38

Tema: «BoccraHoBiIeHHME HANpaBiAKOIIAX KapeTKu cynmnopra. PemoHT
KOHCOJIEH (Ppe3epHOro CTaHKay.

Henb: u3yuuTh CcHocoObl U OCOOEHHOCTHM BOCCTAaHOBIJICHMSI HANPAaBIISIOMIMX
KapeTK! CYIIOpPTa KOHCOJIU (Ppe3epHOro CTaHka, MPUOOPECTH HABBIKU pa3pabOTKU
TEXHOJIOTMUYECKON MOCJIEA0BATEIbHOCTH BOCCTAHOBJICHUSI HAIPABISAIOIINX KapeTKU
CyIIIOpTA.

27  MarepuanbHoe obecrieueHne

27.1 WHCTpyKIMS K NPAKTUYECKOMY 3aHITHIO.

27.2 TunoBOW TEXHOJOTMYECKHI MPOLIECC BOCCTAHOBJICHHUS HAMPABIISIOMIAX
KapeTKH.

27.3 CnopaBouHasi U TEXHUYECKAsl IUTEpaTypa.

1.3.1 Opranuzanuss ¥ NIPOBEAECHUE MOHTaXa M PEMOHTA IPOMBIILICHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A5 CTyO. yupexaeHuil cpea. npod. oOpa3zoBaHus
/[A.I". Cxuprnamze, A.H. deodanos, B.I'. Mutpodanos u ap.] — 2-¢ uza., crep.-M.:
N3narenbckuil HeHTp «Akagemus», 2017-272c.

1.3.2 Meroabl npopHUIAKTUKKA 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 criocOOBI BOCCTAaHOBJIEHUS! KOHCOJIM (PpE3epHOro CTaHKA.

VY HanpaBISAOMIMX KapETKU CYNIOPTa U3HOC BOZHUKAET HA MOBEPXHOCTX 1, 2,
3, 4,7, u noBepxHoCcTH 1, 2, W W3HAMMBAIOTCSA Oojble B cpeaHel vactu. OHH
CTAHOBATCS] BOTHYTHIMU U B PE3YJIbTAaTE HAPYIIAETCS B3aUMHAs NApaJUICIbHOCTh ATUX
IIOBEPXHOCTEN M MAPaJUIEIIBHOCTh OCU OTBEPCTHUS MOJ BUHT. [IOBBIIEHHBIM H3HOC
MOBEPXHOCTEN U BIJIEUET 3a COOO0M HAKIIOH KapEeTKU B CTOPOHY (hapTyKa, KaK MOKa3aHO
NYHKTUPHBIMY JIMHUSIMUA HAa BEPXHEH 4acTH PUCYHOK. 1, 0.

Kpome TOro, ms-za HEpaBHOMEPHOIO pACHPEACICHUS YCWIMN pE3aHus Ha
MOBEPXHOCTAX K MOCTEINEHHO MPOUCXOJUT PA3BOPOT KAPETKU. ITO B CBOKO OYEPE.lb
BBI3BIBAET HEPABHOMEPHBIN W3HOC HAIpaBisOmMX no anuHe. Hapymraercs



MEPHEHIUKYJISIPHOCTD TONEPEYHbIX HAMPaBJISIOMIMX U OTHOCUTEIBLHO MPOJOJIbHBIX
HaIpaBJISIOLIUX.

HuxHsisi mOBEpXHOCTh, rae KpenuTcs ¢apTyK, yTpauuBaeT NapaylieIbHOCTh
MPOJOJIBHBIM HAMNPaBJISIONMIMM, TEpPEKallMBACTCS B TMOMEPEUYHOM HAINpaBJICHUM, B
pe3yibTare 4ero (papTyk MojaydaeT HaKJIOH K CTaHWHE, B CTOPOHY YMEHBIIICHUS yTIJia
00pa3yeMoro NoBEpXHOCTSIMHU KapETKU U CTAHUHBI JJIs1 KPETUICHHsI KOPOOKH T10/1ay.

[Ipu pemoHTEe HEOOXOAMMO BOCCTAHOBUTH MEepBOHaYaNbHYIO (B npenenax 0,03
MM Ha JiuHy 300 MM) TOYHOCTH MHOTHUX KOOpPIMHAT, B TOM YHCIIE: MapaJieIbHOCTh
noBepxHocTedt 1, 2, 3 ocu BUHTAa B TOPU3OHTAIBHOM M BEPTUKAIBHOMN MIIOCKOCTSX,
napajyieIbHOCTh ~ TOBEPXHOCTEH,  ITUIOCKOCTH 1l KpemieHus  ¢apTyka
MEPIEHIUKYJISIPHOCTD MTONEPEYHBIX HAMIPABIAIONIUX, (110 JUHUU €€) HAIPABISIOIINM;
MEPIEHANKYJISIPHOCTh TOBEPXHOCTU TUIOCKOCTU ISl KPEIUICHUS KOPOOKH mojad Ha
CTaHMHE (Ha PHUCYHKE HE I[I0KAa3aHO); MapaJUIeJbHOCTh HampaBisomux 7, 8,
MMOBEPXHOCTH.

Pucynok. 1. M3HOC HampaBISIOMIMX KapeTKH CYIIIOPTa TOKApPHOT'O CTaHKa:
a — PACIIOJI0KCHUE HAIPABIISIIONINX, O — HAKJIOH KapeTKU M (DapTyKa BCIICIICTBHE
M3HOCA HAIIPABJISIONIUX

PeMoHT HampaBISIOIIMX KapeTOK pallMOHAILHO HAYWHATH C TTIOBEPXHOCTEH 1, 2,
3, 4, a qs BBIBEPKH HUX K OCH OTBEPCTHS B HEr0 YCTAHABIMBAIOT KOHTPOJIBHYIO
omnpaBky. OgHaKo reoMeTpudeckas TOYHOCTb ITHX OTBEPCTHUH YacTO OKa3bIBACTCS
HapymeHnHoi. [losTomy menecooOpa3HO HCHONB30BaTh Kak 0a3zy TpaHb, KOTOpas
BCerJa TMEPHEHANKYJSIPHA OCH OTBEPCTHsI JUIsl BHHTA TOTIEPEYHON TMMOAaud, H
IUIOCKOCTb.

Hampapnstomue y KapeTkd MOTYT OBITh  OTPEMOHTHPOBAHBI  TaKUMHU
CIocodamu:
— BCE HaNpaBJSAIONIME CTPOTAIOT M IMAOPAT WIM OTPAHUYMBAIOTCS OJHUM



mabpenuemM Wi nuQoBaHUEM;
— TIIOBEPXHOCTH, ¥ BOCCTAaHABJIMBAIOT CTPOTAaHUEM M KOMIIEHCHUPYIOT HU3HOC
HaJIeJIKaMU U3 YyTYHA, JTaTyHU, TEKCTOJINUTA, KallPpOHA, IJIACTMACCOBBIX KOMITO3UIIUHI U
Ap.

Hwxe  paccmatpuBaeTcss — palMOHaNbHBII ~ CIOCOO  BOCCTAHOBJICHHS
HAIPABJISIONUX KAPEeTKH CKOPOCTHBIM  (Ppe3epoBaHWEM U TOBEPXHOCTCH, W
IJIACTMACCOBBIMU KOMITO3UIIUSMMU.

JInss  peMoHTa  MOJB3YKOTCA  HPUCHOCOOJIEHHEM,  MPEACTABISIONIUM
JIBYXCTyII€EHYaTOE€ OCHOBaHUE ¢ T-00pa3HbIMU Ma3aMH U MOJBH>KHBIMHU JTOMKpaTaMHU.

[Ipucnocobnenre pacnojararoT Ha CTOJI€ BEPTHUKaJIbHO-(PPE3EPHOro CTaHKa, a
KapeTKy MPUKPEIUISIOT TMOBEPXHOCThIO K BEPXHEW CTYNEHH MPHUCIIOCOOJICHUS
BUHTaMHU 4epe3 CYIIECTBYIOIIUE OTBEPCTHUS IJisA KperieHus: (apTyka MOCPEICTBOM
MOJIBM)KHBIX Ta€K, PACIoJIOKEHHBIX B T-00pa3HbIX Ma3ax.

Pucynok. 2. YcTaHOBKa KapeTKu Ha IPUCTIOCOOJIEHUH

3aTreM TIOA TPOJOJBHBIC HAIPABJSIOMIAE KAPETKHA IMOJIBOASAT IOJABHKHBIC
JOMKpaTbl W PpEryJUpPyIOT BHUHTAMH U C TalKaMH Tak, 4TOObI OO0ECHe4HTh
HEOOXOAUMBIA TOJINOP, HUCKIoUas AePOpMAlMIO KApeTKHW MpPU 3aKPEIUICHUU ee
3KUMHBIM yCcTpoiicTBOM. Jlasiee, ¢ MOMOIIbIO UHIUKATOpa (Ha pUCYHKE HE MOKa3aH)
BBIBEPSIOT MOBEPXHOCTh KapeTKu (Pa3BOPOTOM MPUCIIOCOOIEHUS HA CTOJE CTaHKA),
9TOOBI OHA pacrmojiarajiach IMapajuiebHO JIBIDKCHHIO CTOJla B MOMNEPEYHOM
HaIlpaBJIeHUH, Jomyckas oTkioHeHus no 0,03 MM mo Bceil nnuHe, IpU 3TOM OCh
OTBEPCTHSI OKAXKETCS TEPHCHANKYJISIPHON HAIMPaBICHUIO IOMEPEYHOTO JIBYKCHHUS
crona. Ilocme sToro mpucnocoOiieHne 3aKperuifioT Ha CTOJE€ CTaHKa C MOMOIIBIO
NPWKUMOB (Ha pUCYHKE HE Toka3zaHo). I[locrme 3akperyieHuss TPUCTYMAIOT K
00paboOTKe MOMEPEUYHBIX HAMPABISIOMMX (HOPMBI «JTACTOYKMHA XBOCTa» CKOPOCTHBIM
dbpesepoBaHuEM.

®pezepoBaHre MPOU3BOIAT 3aTOYEHHOW B  COOTBETCTBUM C  YIJIOM
HAMPaBJISIONUX TOPLOBONM (pe30i, OCHAIIEHHOM pEeXYyIMMH T[JIACTUHKAMH U3
TBepAoro craBa. CKOpocTh pe3aHusi JqoibKHA ObiTh 3—4 m/c mpu momaue 200
MM/MHH. BHavarne 3a ofuH Wi ABa MPOXOJa JI0 BBIBOJA M3HOCA 00paldaThIBAIOT



OJHOBPEMEHHO TIOBEPXHOCTH, 3aTeM, HE H3MEHSS MOJIOKEHHUS (pe3bl, 3a OJIUH
IIPOXO0J1 — ITOBEPXHOCTH.

B pesynbrare nmocturaercs BbICOKas TOUHOCTh HcnojiHeHHs B npeaena!l 0,01—
0,03 MM M Ka4ecTBO MOBEPXHOCTEW MO 7—8-M KjaccaM IIEPOXOBATOCTH. TOYHOCTH
KOOpJIMHAT  KapeTKH BOCCTaHaBJIMBAETCSA aBTOMaTUYECKU NOTepeYHbIe
HaIpaBJSAOLIME MOBEPXHOCTH 1,2,3,6 0Ka3bIBalOTCS B3aMMOIAPAJJIEIbHBIMU OCH IS
BUHTA IONEPEYHON MOJauM M IUIOCKOCTH JUIsl KpeIuleHUs (papTyka, B TOM YHUCIE IO
pa3mepam.

[ToBepxHOCTH, BOCCTaHABIMBAIOT IIOCJIE BOCCTAHOBJIEHMSI IIONE PEYHBIX
HaIpaBJIsoIUX. BoccTaHOBIIEHHE OCYIIECTBIISIFOT MJIaCTMACCOBBIMU KOMIIO3ULIUSMHU
WM METAJUTMYECKUMU HAKIIaIKaMH U3 IJIaCTMACC U METAILIOB.

Pucynok. 3. [I'epmermsanyss HanpaBJBSIIONIMX KapeTKH JUIS  3aJIMBKHU
aKpUJIOIIJIaCTOM

BoccraHoBieHHME  HANOPaBILSIIONIMX  [UIACTMACCOBBIMHU  KOMITO3HMIMSIMU
BBIIIOJIHAETCS B TAKOU IOCIIEN0BATEIBHOCTH.

1. PeMOHTHpPYIOT TmONEpeYHbIE HANPABIAIOIIME KApeTKU crocodamu,
yKa3aHHBIMU BBIIIIE.
2. C 1OBEepXHOCTEH KApPETKH, COINpPAracéMbIX C HaIPaBJISIOMMMHA CTaHHHBI,
COCTPAaruBaroT CJIOW TOoamMHOM 2—3 MMm. lllepoxoBaTOCTh NMOBEPXHOCTH OJKHA
COOTBETCTBOBATh I-my KJIaccy.
3. Ha kapeTke cCBepasT YeThIpE OTBEPCTHs, HApPE3al0T pe3b0y W YCTaHABIMBAIOT
BUHTBI C TallKaMH, TaKUe K€ JIBa BUHTA YCTAaHABJIMBAIOT HA 3aJJHEH CTEHKE KapEeTKU
(Ha pUCyHKe He NIOKa3aHo). B cpenHell yacTu HampaBisSOIIUX CBEPIST O OTBEPCTHUIO
TMaMeTpoOM 0—38 MM.



4. Ha OTpeMOHTHpPOBAHHBIC HAIPABIAIOUIME CTAaHUHBI OPYCKOM XO3SIICTBEHHOTO
MbLIA HAHOCAT TOHKUU PaBHOMEPHBIN U30JISIHUOHHBIN CJIOM.
5. IlpenBapuTenbHO MPOCTPOraHHbIE HAMPABIAIOIIME KAPETKU OO0E3KUPUBAIOT
TaMIIOHOM M3 CBETJIOW TKAHW, CMOYEHHOM B allETOHE, W MPOCYIIMBAIOT B TCUCHUE
15—20 MMUH.
6. KapeTky ycTaHaBIMBaIOT Ha OTPEMOHTHPOBAHHBIE HANPABJISAIOIINE CTAaHUHBI,
OPUKPEIUISIIOT 33JHIOI NPKUMHYIO IUJIAHKY, YCTAaHABIMBAIOT (apTyk, KOPOOKY
1oJiay, XOJOBOW BHUHT, Bajbl U MOJACPKUBAIONINI KPOHIITEHH (Ha PHUCYHKE HE
MOKAa3aH), pacHoJiaraloluics Ha MpaBOM KOHIE cTaHWHBL. [lapamiensHOCTH oceit
BUHTA W BaJOB  HANPABJISIOMIMM  CTAaHUHBI  MPEABAPUTEIBHO  BBIBEPSIOT.
7.  YcTaHaBIMBAIOT MPUCTIOCOOJIEHWE JJIi TMPOBEPKU  MEPIECHAUKYJISIPHOCTH
HAIPABJISIIONIUX KapeTKU M MPHUCIOCOOJICHHE NIl MPOBEPKU MapaLIeTbHOCTH OCEH
BUHTOB M BA&JIOB HANpaBJSIOMMM. OJTO MPUCHOCOOJEHHE  CKPEIUIEHO C
YHHUBEPCAITbHBIM MOCTHKOM.
8. YcTaHaBIMBAKOT ypOBHM, pacrojaras HX TaK, KaK II0Ka3aHO Ha pHUCYHKE.
9. PerynupyroT MOJOXKEHHE KAPETKU C IMOMOIIBI YEThIpEX BUHTOB. lIpm 3TOM MmO
MOKA3aHUsAM HMHAUMKATOpPA YCTAHABIMBAIOT MNEPHNECHAUKYIIPHOCTh MONEPEYHBIX
HAMpaBJSIONMX KAPETKA HAMPABISAIONMM CTaHUHBL. [lo ypoOBHIO Omnpenenstor
NEPHEHAUKYJIAPHOCTh MOBEPXHOCTU KApPETKU MJisi KperuieHus (papTyka U MIOCKOCTH
KOpPOOKH MO0/Iay Ha CTaHWHE. YPOBHEM YCTAaHABIMBAIOT MapajlIeIbHOCTh MJIOCKOCTH
KapeTku moja (apTyK HaIMpaBISIONIMUM CTaHUHBL. [IpucnocobiieHneM MNpOBEPSIOT
COOCHOCTh OTBEPCTHH /JI1 XOJOBOIO BHHTA W Bajla CaMOXOJla B KOpOOKe Mojad u
dapTtyke.

10. Ilocine TOro Kak BCE IMOJOKEHUS BBIBEPEHBI U PETYJIUPOBOYHBIE BHUHTBHI M
3aTSIHYTHl KOHTprailkaMu, CHUMArOT XOJIOBOM BHMHT, BaJ camoxojaa U (apTyk. 3aTem
FEPMETU3NPYIOT IUIACTWJIMHOM TOBEPXHOCTH KApPETKM M CTAHUHBI CO CTOPOHBI
dapTyka u 3agHel TpKUMHON MaHkd. [1o kpasM KapeTKu AeNarT U3 MIaCTHIIMHA
BOPOHKH U 5, @ BOKPYT ITPOCBEPJICHHBIX OTBEPCTUM B CPETHEN YAaCTH HANPABJISIOLINAX
— BOPOHKH.
11. IIpUroTOBAAIOT pacTBOpP aKPWIOILIACTA U 3AJMBAIOT B CPEIHIOD BOPOHKY OIHOM
Y3 HaNpaBSAIOMIMX JI0 TEX MOpP, MOKAa YPOBEHb XHUJKOTO IUIACTUKAa B KpaWHHUX
BOPOHKAxX HE CPaBHSETCS C YPOBHEM B CpeIHEN BOpPOHKE. Tak k€ 3aIMBalOT BTOPYIO
HaIPaBIIAIOULYIO.

12. BblaepKUBaIOT KapeTKy Ha CTaHUHE B TeueHHE 2—3 4 mpu temneparype 18—20
°C.

13. CHuMarT KapeTKy C HanpaBiSIOMIMX CTAaHUHBI, OYHUINAIOT OT IUIACTUIIMHA,
YAQISIOT TPUINBBI UIACTHKA, JACJIAI0T KaHABKH JJISl CMA3KH, 3aJI€JbIBAIOT CTOIIOpaMU
WJI aKPUJIOTIIACTOM OTBEPCTHUS YCTAHOBOYHBIX BUHTOB.



Pucynok. 4. PerynmupoBka MIOJIOKEHUS KapeTKu BUHTAaMH:
1 — mnpucnocobieHue A TPOBEPKU OTKIOHEHUS OT .MEPHEeHIUKYISIPHOCTH
HaIPaBJISIIOIUX KapeTKH. — WHAUKATOpP. 3, 4 — YpOBHHU. 5, 6 — yCTaHOBOYHBIE
BUHTBI, 7 — YHHUBEpPCAIbHBIH MOCTUK, 8 — TPUCIIOCOOJIEHUE [UJIsi MPOBEPKHU
OTKJIOHEHUW OT MapajUIeIbHOCTU OCel BUHTOB, 9 — daptyk, 10— kaperka, 11 —
BaJl, 12 — x010BO# BUHT, 13 — KOpoOKa mojau

.

Pucynok. 5. IIpoBepka HampapisiiOIIUX KOHCOJIM Ha COOpaHHOM (pe3epHOM

CTaHKE:
a — IMPOBEPKA OTKJIOHEHUH HANPaBJIIOIIMX OT NapauleIbHOCTU OCH, O — IpOBEpKa

OTKJIOHCHUH OT NEPHNCHAUKYJIAPHOCTH ITOBEPXHOCTHU CTOJIA HAIIPABIIAIOITUM KOHCOJIN



[TpakTuueckoe 3ansitue Ne39
Tema: «PeMOHT cTOIOB Ppe3epHBIX U CTPOTATBHBIX CTAaHKOB. BoccTaHoBeHue
MPKUMHBIX TUTAHOK W KIIMHBEBY.
[enp: u3y4ynTh CIOCOOBI PEMOHTA CTOJOB (PE3epHBIX M CTPOTATBHBIX CTAaHKOB,
CHOCOOBI PEMOHTA MPUKUMHBIX IUIAHOK M KIIMHBEB, MPUOOPECTU HABBIKU Pa3pabOTKU
TEXHOJIOTHYECKON TTOCIICIOBATEIFHOCTH BOCCTAHOBJICHUS KITMHBEB.

1 MarepuanbHoe o0ecrieueHue

1.1 MHCTpYKIIMSA K MPAKTUYECKOMY 3aHATHIO.

1.2 Yeprex knuHa.

1.3 CripaBouHasi U TEXHUYECKAs TUTEpaATypa.
1.3.1 Opranuzanus 1 NpoBeJICHHE MOHTaXa U PEMOHTA MPOMBILIIEHHOTO
obopynoBanus B 2 4.Y.1: yaeOHHK U1 CTYA. YIPESKIACHUHN cpe. 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
000py0OBaHUS: : YUEOHUK JJIS CTY/l. YUPEKIESHUM cpell. pod.
O6pazoBanus/[FO.H. Boponkun, H.B. I1o3nHsikoB.- 4-¢ u3m., crep.- M.:
N3parenbckuil neHTp «Akagemus», 2010-240c.

2 Tlopsiaok BBIOJHEHUS pabOThI
2.1 Y3yunTh ciocoObl pEMOHTA CTOJIOB (hPE3EPHBIX U CTPOTATBHBIX CTAHKOB.
2.2 V3yuuTh ciocOOBI PEMOHTA MPUKUMHBIX TUTAHOK.
2.3 Y3yunTh ciocoObl peMOHTA KIIMHBEB.
2.4 Pa3zpaboTaTh TEXHOJOTMYECKYIO MOCIEI0BATEIbHOCTh BOCCTAHOBICHUS

KJIIMHBCB.

PeMOHT cTO10B (hpe3epHBIX U CTPOTaTbHBIX CTAHKOB

CroJIbl pa3IMyaroT IBYX TUIIOB: MOJABUKHbBIC, IPEIHA3HAYEHHbBIC U1 KPEIUICHUS U
nepeMeleHus o0padaThIBaeMbIX JETaleH 1Mo JaHHBIM KOOpAUHATaM, U HEMOABUKHBIE
— KPYIHBIX MIPOI0IbHO-(DPE3EpHBIX U APYTUX CTAHKOB.

VY NOJIBMKHBIX CTOJNOB (PpE3epHBIX, CTPOTANBHBIX U IPYTUX CTAHKOB U3HAIITMBAIOTCS
Harnpasistonme 1, 2, a 4, HapymaeTcst II0CKOCTHOCTh 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, MOSBIIIOTCS 3a00MHBI, HAJJIOMBI, HAIPE3bI U ApyTHE Ne(HEKThI, KOTOPHIE
YCTPAHSIOT TIPU PEMOHTE.

Pucynok. 1. Cxema peMoHTa cT0j1a pe3epHOro CTaHKa

[IpAMONMHEUHOCTH M B3aMMHAas MMAPAIUICIBHOCTh YKA3aHHBIX IIOBEPXHOCTEN JTOJIKHBI
OBITH BOCCTAaHOBJIEHBI C TOYHOCTBIO He Hibke 0,02 MM Ha 500 MM JITMHEI, a
IIJIOCKOCTHOCTB MTOBEPXHOCTU — € TOYHOCTHIO 0,04 mm Ha 1000 MM 1yimHBI cTOJIA
(TOJBKO B CTOPOHY BOTHYTOCTH).

[1a3b1, B KOTOPBIX UMEIOTCSI HAJIJIOMBI, 11€JIECO00Pa3HO PEMOHTUPOBATH BCTaBKaMU
(bOpPMBI «JTACTOUYKMH XBOCT» Ha KJiee (IMOKa3aHO KUPHBIMU JUHUAMHM). [Ipu cuiibHO
MOBPEXKIEHHON MOBEPXHOCTH JIEIAOT OOJBIIYIO0 HAKIAJIKY, KOTOPYIO TAK)KE CTaBsAT
Ha KJIEH ¥ JIOTIOJIHUTENbHO KPEMST YeThIPhbMSI BUHTaMHU (Ha PUCYHKE HE MOKa3aHo),
KOTOPBIE pacIoiararor o €€ Kpasim.

VY cTONI0B HEOOMBIITNX Pa3MEPOB, HAITPUMEDP CTAHKOB Mojieseit 675 u 679, Haaenky
BBITIOJTHSIOT 110 BCEH MOBEPXHOCTH. J[JIsT 3TOT0 CTporaroT uin Gpe3epyroT BCIO
ITOBEPXHOCTh, CHUMAasl CJIOM MPUMEPHO 10 IITPUXOBOU JIUHUU. TaKyro HaJENKy
KPETISIT TaK ke, Kak HakJIaaky. [Ipu HeOoNbIINX MOBPEKICHUSIX HAJIPE3 UK ITyOOKHe
3a00UHBI (PPE3EPYIOT U yCTAaHABIMBAIOT HAJICJIKY HA KIIEil.

Eciu Ha mOBEpXHOCTSAX Ma30B UMEIOTCSI HEOOJIBIIINE MTOBPEKICHUS U €CITU IIPU 3TOM
MOBEPXHOCTH OKa3bIBAIOTCS HETapasuieIbHBIMU TOBEPXHOCTSIM, TO Ma3bl (hpe3epyroT
JI0 0YEePETHOTO PEMOHTHOT'O pa3Mepa MHUPUHBI ¢ TOYHOCTHIO 0,02 MM, 00513aTE€TBEHO
BBIJIEP>KUBas MMAPAJIIEIBbHOCTh MEXY MMa3aMH U UX NapaJUIeIbHOCTh HAMIPABIISIIOIIAM
CTOJIa B IPOJIOJIbHOM HaIlpaBJICHUH.

Hanenku u BcTaBKH MU3roTaBIMBAIOT U3 TOTO K€ MaTepHaia, U3 Kakoro cliejaH CTo,
U TIPUTOHSIIOT C TOYHOCTBIO, YCTAHOBJIEHHOW JIJIsl XOJI0BOU MOCAKHU 3-r0 U 4-T0
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.

BoccTraHoBiieHHEe NPUKUMHBIX IIAHOK

[Ipu 3KCIUTyaTanuy CTaHKa MECTO COMPSKEHUS CKOJIBKEHUS CTAHUHBI C TPUKUMHOMN
MJIAHKOM M3HAIIMBAECTCS U 00pa3yeTcs 3230, KOTOPHIN MPU PEMOHTE YCTPAHSIOT 32
CUET IJIaHKHU, TaK KaK OHa JCIIeBJIC, YeM CTaHHMHA.

YtoObI MPUCTYNUTH K PEMOHTY, HY’KHO CHavaJia y3HaTh BEJIMUMHY 3a30pa. Ee
3aMepAroT urynoM. [Ipu peMoHTe ¢ TOBEPXHOCTH IJIaHKU CHUMAIOT CJIOM MeTalla,
paBHBIN BEJIMYMHE 3a30pa.

[InaHKu peMOHTUPYIOT IabpeHueM, NUIHMGOBaHUEM, CTPOTAHUEM HIIM HAKJIEHKOM
HaJIeJIOK, MEPUOUUYECKHU MPOBEPSS INIOTHOCTh IPUJIETaHUs TIJIAHKK Ha KPacKy;
OJTHOBPEMEHHO 3aMepsAroT 3a30p urynoM tojiuaon 0,03—~0,04 mm. IIpu yctaHoBke
OTPEMOHTHPOBAHHOM IUIAHKK HA MECTO HEOOXOIMMO, YTOOBI OHA IIOTHO MpHJIeTaja K
HaIpaBIIAIONIEH U B TO e BpeMs JI0MycKajia cBOOOIHOE ABUKEHHE CTOJIa. BUHTHI
JIOJKHBI OBITh 3aKpeIIeHbl HaeKHO. PerynmupoBaTh COnpsiKeHHE MIAHKUA CO
CTAaHWHOM 0OCabJICHUEM 3aTsKKU BUHTOB He Jomnyckaercs. [IprkuMHbIe T1aHKu
MOKHO OTPEMOHTUPOBATh YCTAHOBKOW HA UX TPYILYIOCS MOBEPXHOCTh HAAECIKH U3
TEKCTOJIUTA, MPUKPEIUIIEMON BUHTAMU UJIU KJIEEM.

VY IUIaHOK € pEeryIupyIolM yCTPONCTBOM U3HOC B TEUEHUE HEKOTOPOTO BPEMEHU
KOMIIEHCUPYIOT 3aBUHYMBAHUEM BUHTOB, MPHKUMAIOIINX TJIAHKY K HAMPABJISIONICH.
Korna ke 3a30p K npeBbiiiaeT MM, yCTaHABJIMBAIOT HOBYIO IIJIAHKY.

PeMOHT nMpmXUMHBIX IJIAHOK B (hopMe TapajuiesiorpaMmma, KOTOPbIMHU
KOMIICHCHUPYETCSl M3HOC HAIPABJISIFONINX «JIACTOYKUH XBOCT», OOBIYHO MPOU3BOJIUTCS
nupOBaHUEM WIH IIAOPEHUEM TOM MOBEPXHOCTH IUIAHKH, YTO COIPATACTCS C
HaNpPaBJISIONIMMU Ipyrou netanu. M 3Ty miiaHku 3aMeHsI0OT HOBBIMU, Korja 3a3op K
MIPEBBIIIACT MM.

[Toce HECKOMBKUX PEMOHTOB COMPSTaEMbIX AETAJCH BEIMUMHA EIN 3HAYUTEIIHHO
Bo3pactaet. [lo3ToMy npuxoauTCsl yBEIMUYUBATH Pa3MeEP IUIAHKU MO IIUPUHE.
OpmHako Takue MIaHKU HEBO3MOXKHO XOPOILO MIPUTHATH, TaK KakK h3-3a 00IbIION
HIUPUHBI HE 00ECTIEUNBAETCS HOPMAJIbLHOE COMPSIAKEHUE TPYIIUXCS TOBEPXHOCTEM
IaHKu U cynmnopta. [loaTomy asis GonbIeit HaJeKHOCTH JOTIOJTHUTEIIBHO
YCTAHABJIMUBAIOT BUHTHI. ECJIM HENb3s BBECTU JOMOJIHUTEIBHOE KPEIICHUE, HA
MIPOTHUBOMOJIOKHYIO TOBEPXHOCTh CYNIIOPTA HAKJIEUBAIOT HAJIEJIKY U3 TEKTOJIUTA UIIN
HapalllluBarOT MTOBEPXHOCTh aKPUJIOIIACTAMHM, a TPUKUMHYIO TUIAHKY JIEJIat0T
HOPMAJIbHOM IIUPHUHBI.

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 CJIOU
MeTalia He MeHee 1,5 MM, 3aTeM ero yCTaHaBJIMBaIOT HA MECTO TaK, YTOOBI MO JTMHE
ObLT 3anac Ha PeryaupoBKy, U IIyTIOM 3aMepsIOT 3a30P MEKY KIMHOM U CYTIIIOPTOM.
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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 KJIIMH NPMKUMAIOT K ClIEUaIbHOMY OpYCKY, MOJIJIOKHUB MO Kpasi KIHMHA
MJIACTUHKHU, COOTBETCTBYIOIINE BEIMYMHE TIOJYYEHHOTO 3amepa (3a30pa),
FEPMETU3UPYIOT IJIACTHUIIMHOM U 3aJIMBarOT miactMmaccou Ilocne 3atBepaenus
ONWJIMBAIOT MPUITUBHI TUIACTUKA U MAOPST KJIMH 110 MECTY.

KJiiMH MOKHO BOCCTaHaBIMBAThH HApAIllIMBAHUEM YYT'yYHHOU WM CTaJIbHOUN HAAENKH (B
3aBUCHUMOCTH OT MaTepuana, i3 KOTOPOro U3roTOBJIEH KJIUH), KOTOPYIO MPUBAPUBAIOT
K YTOJIIIEHHOW ero YacTu. [loToM Hamenky cTporaroT win (ppe3epyroT U MPUTOHSIOT
10 MECTY.



[TpakTueckoe 3anstue Ne4(

Tema: «PEMOHT IJ1aCTUHYATBIX HACOCOBY.

[enb: U3yunTh NPUHIIMI PaOOThI, KOHCTPYKIIUIO MJIACTUHYATOIO0 HAacoca 1
CHOCOOBI €r0 PEMOHTA.

29  MarepuansHoe obecrieueHue

29.1 MHCTpyKIMsA K NPAKTUYECKOMY 3aHATHIO.

29.2 CnpaBoyHasi U TEXHHYECKAs JUTEpaTypa.

1.2.1 Opranuzanusi ¥ NOPOBEAECHHUE MOHTaXa M PEMOHTA MPOMBIIUIEHHOTO
obopynoBanus B 2 4.U.1: yueOHUK AJis CTYJ. yUpexACHUI cpea. mpod. oOpa3oBaHuUs
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-e u3z., crep.-M.:
N3parenbcknil neHTp «Akanemus», 2017-272c.

1.2.2 Mertoasl NpodUIAKTUKHA U PEMOHTA MPOMBIIIEHHOTO 00OPYJOBAHHUS: :
y4eOHUK I CTYy[. yupexaeHuil cpen. npod. O6pazoanus/[FO.H. Boponkun, H.B.
[To3aHsAKOB.- 4-€ u3n., crep.- M.: M3narensckuii ueHTp «Axkagemusi», 2010-240c.

30  Tlopsiiok BBIMOJHEHUS pabOThI
30.1 WMByuuTh yCTpONCTBO U MPUHIUIT paOOTHI MIIACTHHYATOIO HACOCA.
30.2 WMByuuTh criocoObl pEMOHTA MJIACTUHYATOrO HAcOCa.

PeMOHT mi1acTHHYATHIX (JIOMACTHBIX) HACOCOB

[InacTuHYaThle HACOCHI  BBIMYCKAIOT PA3IMYHBIX TUIIOB M  Pa3MEPOB,
OTJIMYAIOTCS OHU IO MPOU3BOJUTENBHOCTU M JAaBieHuto oT g0 12,5 Mlla (ot 50 no
125 krc/cm2). Ha puc. 1 mokaszan Hacoc, NMpeAHa3HAYEHHBIM IS MOJAYd YUCTBIX
MUHEpaJIbHBIX Macesl B TUAPOCUCTEMBbI o0opyaoBanus nona Jlasienuem 125 xrc/cm2.
Hacoc Ttmma BI'12-2 mnOCTOSIHHONM NPOU3BOAUTENBHOCTHA TMPEACTABISIET COOOM
00BEMHYIO POTALIMOHHYIO MAITMHY TJIACTUHYATOTO TUIIA JBOMHOTO JIEHCTBHUS.

Yerpoen Hacoc crenyromuMm 00pazoM. B uUyryHHOM Kopiyce U KpBIIIKE
YCTAaHOBJICH CTaTOp, WMCKOIHWA BHYTPH KPUBOJIMHEHHYIO MPOGUIUPOBAHHYIO
MOBEPXHOCTh, MO KOTOPOM CKOJIB3AT JECATh CJIBOCHHBIX JIOMATOK, CBOOOJHO
MepeMEIAIINXCS B paJUaibHBIX MMa3ax poTopa. PoTop mocakeH Ha NUIWIBI Baja,
CBOOOJIHO BPAIIAIOIIETOCS Ha MIAPUKOTIOAIIUITHUKAX.



Jlns pacnpeneneHrsi MIOTOKOB Maciia M YINIOTHEHUSI TOPLIOB POTOPA M CTATOpa
CIyKaT IUIOCKMW NUCK M JUCK C IeHkou. [IIoCKuMiA AUCK MMEET JBa OCHOBHBIX
BCACBIBAIOIIUX OKHAa JJIsI BCachlBaHUSI pabodeil >KUAKOCTH B KaMepbl MEXIy
JIOTIaTKaMW HW JBa BCTIOMOTATENIbHBIX OKHA JJIsS BCAChIBaHUS pabouell >KUIKOCTH B
KaMepbl 1oJ Jomnarkamu. [[nsd yBelWdeHus TUIOMAAY BCACBHIBAIOIIME OKHA

COCIMHSIIOTCS. OTBEPCTUSMH, CIACIAHHBIMU B CTATOpe, C TUIYXMUMH OCHOBHBIMU U
BCIIOMOTaTEIbHBIMUA BCACHIBAIOIIMMHU OKHAMHM JHCKa C IIEHMKOM, 3a CuUeT Yero
o0ecreunBaeTcs BcachlBaHUE paboueit )KUIKOCTH C ABYX CTOPOH POTOpA.

s
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Pucynok. 1. [lnactunuateiii Hacoc Tuna bI'12-2

JIUCK ¢ IIEHKOW IUIABAKOIIErO0 THUIIA HMEET KPOME BCAChIBAIOIIUX €I
OCHOBHBIE OKHA JJIsl HarHeTaHusi pabouell KUAKOCTU U3 KaMep MEXIy JIOMAaTKaMH U
BCIIOMOTaTeJbHbIE JIJIsl HarHeTaHus padodel KUAKOCTU H3-1IoA Jonatok. [lmockwuii
JUCK TIOMMMO BCaChIBalOIIMX OKOH HMMEET €lle TJIyXHe OCHOBHBIE U
BCIIOMOT'aTEJIbHbIE HarHETATEIbHbIE OKHA, TAK YTO HArHETAaHWE IIPOU3BOAMTCS C JIBYX
CTOPOH poTopa. BBHay TOro, 4yro B IOJOCTH BCACBIBAaHHS IPOCTPAHCTBO IO
JIOTIaTKaMU COEAMHSIETCS C JMHUEH BCachIBaHUS, 0OECIIEUnBAETCsl pa3rpy3ka JOMaToK
OT TUAPABINYECKOrO YCUIIMS, IPHKUMAIOIIET0 JIONATKH K cTaTopy. [IpukumM nonatok
K CTaTOpy B ITOJIOCTH BCAChIBAaHUS OCYLIECTBIISIETCS LIECHTPOOEKHOM crilol. B Hauane
paboThl NPUKKUM JUCKA C IIEHKOW ocyllecTBisercs npyxkunamu 10, a B mpouecce
paboThl — U JIaBJICHUEM Macla.

JUis mpenoTBpalleHus YTEUeK B HAacoce NPHUMEHEHAa MaHKeTa BO (aHue u
KpYTJIbI€ KOJIBLIA.



Hapymienne HopmanbHONW pabOTHl JIOMACTHBIX HACOCOB TIPOSBIAECTCS B
CHMKEHUM UX MPOU3BOAUTEIBHOCTH, TMPOU3ZBOJIBHBIX TAJAEHUSIX U NOAbEMax
JABJICHUs IOJABAEMOM XUIAKOCTH W TOSIBJICHUM NOBBIIIEHHOTO IIyMa M CTYyKa.
HaunbGonpieMy n3HOCY OOBIYHO NOABEPrarOTCs POTOP, JIONATKH, JHUCKH, a TaKXKe
IAPUKOIOAIIUITHUKY, MAaHXKETa U .

CraropHble KOJIbIIa OCOOCHHO CHJIbHO M3HAIIMBAIOTCS B MECTax IMepexoja OT
OJIHOTO pajJiyca K Ipyromy, rjae o0pasyroTcs CTyNeHH U 3aAupbl. PEMOHT CTaTOPHBIX
KOJeC CBOAWTCS K mIIU(OBAHUIO WX BHyTpeHHero mnpodmmsa. Tak kak mocie
YCTaHOBKU OTPEMOHTHPOBAHHBIX ATUM CIIOCOOOM KOJICII MaaeT MPOU3BOAUTEIEHOCTh
HaCcOCOB, CTPEMSTCS 3aMEHSTh HW3HOLIEHHBIE CTATOPHBIE KOJibIla HOBBIMH. HOBBbIE
KoJbIla u3rotoBsitoT w3 cranu X115 wmm cramu XBIT. Tepmoo6paboTkoit um
npunarot TBepaocts 10 HRC60-64.

N3HomeHHbIN poTop 1eaecoo0pa3Ho HE 3aMEHSATh, & PEMOHTUPOBATh, TaK KaK
M3TOTOBJIEHHE HOBOTO POTOPA COIPSIKEHO CO 3HAYUTEIIBHBIMU TPYAHOCTSIMU. PEMOHT
3aKJII0YAeTCsl B BOCCTAHOBJICHWU TMApaUIENTbHOCTH CTEHOK I1a30B, IUIM()OBAHUH
M3HOILICHHBIX IIEEK U TOPIOB.

[Ta3er ¢ u3Hocom He Oosee 0,05 MM PEMOHTHPYIOT BPYUYHYIO TPH MOMOIIA
abpa3WBHOTO TIOPOIIKA C TMOCJEAYIOmEH JOBOJKOW NUIM(POBAIHHONW MACTOM.
[IpenenvHas momyctumasi HemapauaeabHOCTh cTeHOK ma3oB 0,02 mM. [Ipu Gombiiem
M3HOCE CTEHOK Ma30B MX NapajjIeIbHOCTh BOCCTAHABIMBAIOT OOpPaOOTKOM TOHKUM
aOpa3uBHBIM KPYKKOM Ha CTaHKE C JOBOJKOW BpyuHyto. CleyeT UMeTh B BUAY, UTO
MIPU 3HAYUTEIIBHOM BO3pPACTaHHUM IIMPUHBI MMa30B MPUXOJUTCS YBEIMYUBATH IIUPUHY
JIONATOK W B PE3yJbTATE MOBBIIIAETCS ABJICHUE JOMATOK HA CTATOp, YCKOPAS €ro
U3HOC.

M3HomeHHbIE MIEWKH pPOTOpa BOCCTAHABIMBAIOT XpoMupoBaHuewm. Illerku
MO>XHO PEMOHTUPOBaTh U NUIM(OBAHHEM, KOMIICHCUPYSI YMEHBIIIEHUE HX Pa3MEpOB
YCTaHOBKOM TUCKOB (M3roToBisitoTcst u3 Opon3sl ODIO-1, AXK9-4 u ap.), TiiarensHo
MOJATOHSEMBIX K MPONLTU(OBAHHBIM IICHKaM.

OpHoBpeMeHHO ¢ Tieiikamu T1wMdyoT TOpIkl  potopa. llpm  sTOoM
BBIJICP>)KUBAIOT JOMYCK HAa COOCHOCTH Iieek He Oounbiie 0,02 mM. JlomycTuMoe Ouenue
top1uoB 0,015—0,02 mMm Ha paguyce B 40 Mmm.

3HAYUTEIBHO W3HOIICHHBIC JIOMATKU 3aMEHSIOT HOBBIMHU, M3TOTOBJICHHBIMU B
COOTBETCTBHM C TEXHUUYECKUMU YCIOBUSIMH.

Takum 00pa3oM, pPEMOHT JIONMACTHBIX HACOCOB SBJISIETCS JIOCTATOYHO
TPYJIIOEMKUM U TOATOMY BO MHOTHX CIydasXx ObIBaeT 0Oo0jiee BBITOJIHO 3aMEHUTh
W3HOUIEHHBIE HAaCOChl HOBBIMH. PEMOHT 1esiecooO0pa3HO MPOU3BOAUTH TOJBKO IPH
HEOOXOJMMOCTH YCTPAHCHHS HE3HAYMTEIbHBIX Me(EeKTOB, HampuMmep, Koraa
ociiabnsieTcsi  CaJbHUKOBOE  YIUIOTHEHHME  WJIM  KOra  HYXXHO  CMEHHTh
HIAPUKOIOAIIUITHUKHY.

OTpeMOHTHPOBAaHHBI HACOC, MUCIBITHIBAIOT HA CTEHAE WJIM HENOCPEICTBEHHO
Ha CTaHKe, 0OKaThIBasi €ro Ha XOJIOCTOM XoAy B TeueHue -20 muH. [Ipu oTcyTcTBHM
HEHCIIPAaBHOCTH MCIBITBIBAIOT HACOC IOJ HAarpy3KOW, INOCTENEHHO ITOBBIIIAS



JIaBJICHHE 10 HOMUHAJIBHOTO U 3aTeM mpeBbiiias Ha 30%. IIpu sToM MakcMMalibHOM
JIaBJICHUM TPOBEPSAEMBbIM HAcoC JOJbkeH pabortath He Oonee 3—5 wmuH. Ilpu
UCIBITAHUM HAcOCa 3aMEpSIOT MPOU3BOAUTEIBLHOCTh MPHU PA3IMYHBIX JABICHUSIX U
TeM cambiM omnpenemsaror K m’/l.,, wucnone3ys i 3TOTO  CHEHHAIBHOE
MPUCIIOCOOJICHHE.

[Tpaktuueckoe 3anstue No4 1

Tema: «PeMOHT 1IECTEPEHHBIX U JIOMACTHBIX HACOCOBY.

enb: U3y4uTh OPUHIUIT PAOOTHI, KOHCTPYKIIUIO IIECTEPEHHBIX U JIOMACTHBIX
HACOCOB U CIIOCOOBI UX PEMOHTA.

31  MarepuanbHoe o0ecreueHue

31.1 HHcTpyKums K NIpakTHYECKOMY 3aHATHIO.

31.2 ChpaBouHas U TEXHAYECKAS JINTEPATYypA.

1.2.1 Opranu3anuss ¥ IPOBEACHHE MOHTaXa M PEMOHTA IPOMBIIUIEHHOTO
obopynoBanus B 2 u.Y.1: yueOHUK U CTYA. YUpeKICHHUM cpell. pod. oOpazoBaHUs
/[A.I". Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uza., crep.-M.:
N3parensckuil neHTp «Axagemus», 2017-272c.

1.2.2 Meroabl NpopHUIAKTUKA U PEMOHTA MPOMBIIUIEHHOIO 000pYI0OBaHUS: :
y4eOHUK I CTYy[. yupexaeHuil cpen. npod. O6pazoanus/[FO.H. Boponkun, H.B.
[To3aHsAKOB.- 4-¢ u3a., crep.- M.: U3narensckuid neHTp «Akagemusi», 2010-240c.

32 TlopsiioK BBIMOJHEHUS pabOThI

32.1 WMByuuTh yCTPONCTBO M MPUHIUI PaOOTHI IIIECTEPEHHOTO HACOCA.
32.2 WByuuTh yCTPONCTBO U MPUHIHUIT paOOTHI JOMACTHOTO HAcoca.
32.3 U3yuuTh criocoObl peMOHTA IMIECTEPEHHOTO HACOCa.

32.4 W3yuuthb criocoObl pEMOHTA JIONACTHOI'O HAcoCa.

PeMOHT mIecTepeHYaATHIX HACOCOB

B miecrepeHuaToM Hacoce M3HAILIKMBAIOTCA MO TOPLUAM U HAPYKHOMY AUAMETPY
3yOuarble KoJjeca, a TaKXe COMNPSAralplluecs C HUMU BHYTPEHHHE IOBEPXHOCTH
KOpIlyca U Jpyrue JeTanu Hacoca. 3y0darble Kojieca MCIBITBIBAIOT OJHOCTOPOHHEE
JIaBJICHUE KUAKOCTH, HAIIPABJIIEHHOE U3 MOJIOCTH HATHETAHUS B CTOPOHY BCAChIBAHMSL.
[ToaTomy compsiraomuecss ¢ HUMU BHYTPEHHHE IOBEPXHOCTU KOPITyca MOIyYaroT



OJIHOCTOPOHHUHN H3HOC, TeM OOJIBIIINMA, YeM BBIIIC JaBICHUE XKUIKOCTH. Korma ke
paboTa BeAeTCs Ha 3arpsi3HEHHOM Macje, YCHUJIMBAETCS HM3HOC 3yObeB 3yOdaThIxX
KOJIEC, & TAKXKE MOJIIUIHUKOB U MOBEPXHOCTU MPUBOJHOTO BAJIA, COMPSTAIOIICHCA C
CAJILHUKOBOII HAOUBKOM

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.

BHyTpeHHNEe TOBEPXHOCTH KOpPIyca MPH PEMOHTE PAacTauUBaIOT, CHUMAs CION
MeTaja JkejaaTeapbHo He Oombine 0,2 mM, 3ateM ux nuimdyroT. Crapbeie 3yOuaTrbie
KOJieCa 3aMEHSIOT HOBBIMM — KOPPUTHPOBAHHBIMH C MPUIYCKOM IO TOpUAM st
nocieaywnero unumdoBaHus TOpUOB (Mpu cOOpKE) U € JAUAMETPOM BBICTYIIOB,
YBEJIMYEHHBIM Ha ITyOUHY PaCTOYKHU KOpITyca.

MO0>XHO BOCCTaHABJIMBATh KOPITYC HIECTEPEHUYATOTO HACOCa IUIACTMACCOBBIMU
KOMITO3ULIMSIMU. J[J1 3TOTO pacTauMBalOT OTBEPCTUE TaK, YTOOBI 0Opa3oBalics 3a30p
2—3 MM, U WU3rOTOBISIOT CHEIUalbHble BCTaBKH, AHAMETP KOTOPHIX paBeH
Hapy>KHOMY JMaMeTpy YCTaHaBIIMBAEMbIX 3yOuaThIX Koyiec. BCTaBKM yCTaHABIMBAIOT
B OTBEPCTUS JIJIsl MOJIIMITHUKOB BaJOB HACOCA U BMECTE C KPBIIIKAMH U CKPEIUISIOT C
KoprycoMm. M3 miuacTuivHa N1eNal0T BOPOHKH, 3aKPBIBAIOT IUIACTHIIMHOM OTBEPCTHS
BCACHIBAHUS M HATHETAaHUS W 3alOJIHSIOT NPOCTPAHCTBO MEXKJY BCTaBKaMHU U
KOPILyCOM Hacoca IIaCTMacCOBOM KOMIIO3ULIUEN, 00pa3ys BTYJIKH.

[locne oTBepaeBaHUsl IUIACTHMKA OTBUHYMBAIOT LIEHTPUPYIOIIHE BHUHTHI,
OUYMINAIOT OT TIACTUINHA, CHUMAIOT KPBIIIKU U U yAAISIOT NPUIUBBI IIACTUKA. DTUM
CrocoOOM BOCCTaHABJIMBAIOT HACOCHI, padoTaromue ¢ gasieHuem go 2,5 Mlla (25
Krc/cM2).

Ecnu st mectepeHuaToro Hacoca M3rOTOBIISIOT HOBBIE 3yOuaTrhie KoJjieca TO
3aroTOBKM KOJIEC TIepe] Hape3aHueMm 3yObeB 00s3aTelbHO MPONLIU(O-BBIBAIOT IO
HapY>KHOMY JHaMETpy, MMes B BHUAY, UYTO 3a30p MEXIy TOJIOBKAMH 3YyObeB U
BHYTPEHHEW MMOBEPXHOCTHIO Kopiyca He AoJkeH npeBbimaTth 0,02 mm. M3roToBistor
3y04aThie Kojieca U3 IIEMEHTUPYEMOM CTalu U 3akaiuBaroT 70 TBepaoctu HRC52—



58. TouHOCTh H3TOTOBJCHHUSA JOJDKHA OBITH TaKOHM, 4YTOOBI OWEHHE KOJeC HE
npesbimano 0,04 MM, a OTKJIOHEHHE OT MapaUICIbHOCTH MEXAY 3YObSIMH U OCBIO
otBepctust — 0,03 Mm.

[Ipu peMoHTe 3yOUaThIX KOJIEC C HEOONBIIUM U3HOCOM MO MPOGUIIO 3yOhEeB U
UX HApY>XHOMY JuaMeTpy (Mexay 3yObsMH CHEIUISIIOUIUXCS KOJIEC MPOXOIUT IIYIl
tommuHoi 1o 0,1 MM) orpaHnyuBalOTCS NITU(GOBAHUEM TOPIIOB KOJEC; TaK XKe
nu@yT 10 YCTpaHEHHUsS CIENOB W3HOCA COMPATAIONIAECS C HUMH TOPIIHI
Biuanpimeir. Komeca co 3HAYMTENBHBIM H3HOCOM OOBIYHO 3aMEHSIOT HOBBIMH.
BwmecTe ¢ HUMM CMEHSIOT TaKKe MPUBOJIHON BAJIUK, MOAIIUITHUKYA U YIIJIOTHEHUE.

OTpeMOHTHUPOBAHHBIE HACOCHI XOPOIIO PabOTalOT, €CIU B HUX COOJIOJICHBI
YCTaHOBJICHHBIC 33a30pbl MEXIY KOJIeCaMH, KOpIycoM M mnpokiankamu. CyMMmapHbie
3a30pbl MEXKIY TOPIIAMH KOJIEC M BKJIAJBIIIAMH, & TAKXKE MEXIY TOJOBKaMHU 3yObeB
KOJIEC U COMPSDKEHHOW C HUMU BHYTPEHHEH MOBEPX, HOCTHIO KOpIyca JOMYCKaITCs
0,03—0,05 mm.

[IpoBepKy 3a30pOB OCYIIECTBIISIIOT JIMHEUKOW U LIYyTIOM, OIPEAEIISIIOT Pa3HOCTh
BBICOTBI M@Ky TOPIIOM 3y04YaToro Kojieca M KOPITyCOM Hacoca, IIyNoM MpPOBEPSIOT
3a30p MEXIy pabouuMu TPOGUISIMH 3YObEB M 3a30p MEXKAY CONPSHKCHHBIMHU
MOBEPXHOCTSIMHU 3y04aThIX KOJIEC U KOPITyca Hacoca.

IIpu cOopke HACOCOB MPUMEHSAIOT ISl YIUIOTHEHUS OyMaXKHbIE€ MPOKIAAKH,
KOTOpbIE PEKOMEHAYETCS MPOINUTATh HUTPOJakoM. Eciu 1iectepeHdYarslii Hacoc
coOMparoT 0e3 TaKuUX VYIUIOTHSIOIIUX MPOKIAI0K, HYXHO THIATEIHO MPUTHATH
(mmabpenuem, nutMdoOBaHUEM WU APYTUMHU CIOCOOAMH) COMPSITaeMble MTOBEPXHOCTHU
neTanel, ooecrneynBas HaJIeKHYIO T€PMETUYHOCTh COCIMHEHUN MEXy KOPIYCOM U
KPBIIITKAMHU.

PeMOHT J1IOMaCTHBLIX HACOCOB

[lmacTuHYaThle HACOCHI BBIMYCKAKOT PAa3JIMYHBIX THUIIOB U  Pa3MEpOB,
OTJIMYAIOTCA OHU IO MPOU3BOJUTENBHOCTH U AaBieHuto oT 1o 12,5 Mlla (ot 50 no
125 xrc/cm2). Ha puc. 58 mokaszan Hacoc, mpelHa3HAYeHHBIA ISl MOJayd YHCTBIX
MUHEPAJIbHBIX Macell B TUIPOCUCTEMbI 00opyaoBaHus oy JlaBiaenuem 125 krc/cm?2.
Hacoc Ttuma BI'12-2 mnocTOSHHONW MPOW3BOAUTEIBLHOCTH TMPEJACTABIACT CcoOOMH
00BbEMHYI0 POTAIIMOHHYIO MAIIMHY TUIACTUHYATOTO TUIIA JTBOMHOTO JIEHCTBUSI.

Yerpoen Hacoc creayromuM 00pa3oM. B uyryHHOM Kopiyce W KpBIIIKe
YCTAHOBJICH CTAaTOp, HUMCKOIIMH BHYTPH KPHBOJHMHEHHYIO NpOo(QHIMPOBAHHYIO
MIOBEPXHOCTh, IO KOTOPOH CKOJNB3AT JECATh CIBOCHHBIX JIOMATOK, CBOOOJIHO
MepeMENIAIONIMXCs B paJvaibHbIX Ta3ax potopa. PoTop mocakeH Ha HUIMIIBI Balia,
CBOOOJTHO BPAIIAIOIIETOCS Ha IIAPUKOTIOAIIHITHUKAX.

Jlns pacnpeneneHrss MOTOKOB Maciia M YINIOTHEHUSI TOPLIOB POTOpPA M CTATOpa
CIy’>KaT IUIOCKMW NHCK M JUCK C IIeHKou. IIIoCKuMi NHCK MMEEeT JBa OCHOBHBIX
BCACBIBAIOIIUX OKHAa JJIsI BCachlBaHUSI paboueil >KUAKOCTH B KaMepbl MEXIY
JomaTKaMu M JBa BCIIOMOTaTeIbHBIX OKHA JJIsi BCachlBaHUS pabouel XKUAKOCTU B
KaMepbl MoJ Jomnarkamu. /(g yBelndeHus IUIONIaJMd BCACBIBAIOIIME OKHA



COCIUHSIOTCS OTBEPCTHSIMH, CICIIAHHBIMH B CTaTOpPE, C TIYXUMH OCHOBHBIMH W
BCIIOMOTaTEeJIbHBIMA BCACHIBAIOIIMMH OKHAMHU JHMCKa 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

JIuCck ¢ MIEMKOM IUIAaBAIOLIEr0 THUMNA HMMEET KPOME BCACHIBAIOIIMX €I
OCHOBHbBIE€ OKHA JUIsl HAarHETaHUsl paboyel KUJIKOCTU U3 KaMep MEX]y JIONATKAMH U
BCIIOMOTaTeNbHbIE Il HarHeTaHusi pabodel KUAKOCTH M3-1of JonaTtok. [lmockuii
JUCK IIOMMMO BCaChIBalOIIMX OKOH HMMEET €lle T[JyXHe OCHOBHBIE U
BCIIOMOT'aTEJIbHbIE HarHETATEIbHBIE OKHA, TAK YTO HArHETAaHUE IIPOU3BOAMTCS C JIBYX
CTOPOH poTopa. BBHy TOro, 4ro B IOJOCTH BCACBIBAHMS IPOCTPAHCTBO IOA
JoNaTKaMU COEAMHSIETCS C JMHUEW BCachlBaHUA, 00ECIIEUNBAETCS pa3rpy3Ka JONaToK
OT FUAPABIMYECKOTIO YCUIIMS, IPUKUMAFOIIETO JIONATKH K cTatopy. [IprxuM nomnarok
K CTaTOpy B ITOJIOCTH BCAChIBaHUS OCYLIECTBIISIETCS LIECHTPOOEKHOM cuiiol. B Hauane
paboThl NPUKUM JUCKA C IIEHKOW ocyllecTBisercs npyxxkuHamu 10, a B mponecce
paboThl — U JIaBJICHUEM Macia.

JInis mpefoTBpalleHns YTeYeK B HAcOCe NMPHMEHEHAa MaHKeTa BO (UIaHle |
KpYTJIbI€ KOJIbLA.

Hapyumienne HopmanbHOW paboThl JIOMACTHBIX HACOCOB MPOSBIAETCS B
CHIDKEHUM WX MPOU3BOAUTENBHOCTH, TMPOU3BOJBHBIX MaJCHUSIX M MNOJbEMax
JABJICHUS I0JAaBa€MOM JKUIKOCTH M TIOSIBJICHMM ITOBBIIMICHHOIO IIyMa M CTYyKa.
HaubonbieMy H3HOCY OOBIYHO MOJBEPrarOTCs POTOp, JIOMATKH, AMCKH, a TaKXKe
LIAPUKOIIOAIIMITHUKY, MaHXKeTa U 1.



CraTopHbIe KOJIblIa OCOOCHHO CHJIBHO M3HAIIMBAIOTCS B MECTax mepexoia OT
OJIHOTO paguyca K Ipyromy, rae oopasyroTcsl CTyNEeHHU U 3aAUpbl. PEMOHT CTaTOPHBIX
KOJEC CBOAMTCS K LIIM(OBAHUIO MX BHYTpeHHero npopuisa. Tak kak mocie
YCTaHOBKH OTPEMOHTHPOBAHHBIX 3TUM CIIOCOOOM KOJIEIl aJaeT MPOU3BOIUTEIIEHOCTD
HACOCOB, CTPEMSITCSI 3aMEHSTh W3HOILIEHHBbIE CTAaTOPHBIE KOJbla HOBbIMU. HoOBBIE
KoJbla M3rotoBisioT w3 cranu X115 wnm cranmu XBI'. TepmooOGpaboTkoit um
npunarot TBepaocts 10 HRC60-64.

W3HOMIEHHBII pOTOp 11e1ecO00pa3HO HE 3aMEHATh, & PEMOHTHPOBATh, TaK Kak
U3rOTOBJIEHHE HOBOT'O POTOPA CONMPSKEHO CO 3HAYUTEIbHBIMU TPYIHOCTAMU. PEMOHT
3aKJII0YaeTCsl B BOCCTAHOBJIEHUU MApAUIENbHOCTH CTEHOK IMa30B, NUIM(OBAHUU
M3HOLIEHHBIX IIEEK U TOPLOB.

[Ta3sl ¢ u3HocoM He Oosee 0,05 MM PEMOHTHPYIOT BPYUYHYIO IPH MOMOILU
a0pa3WBHOTO TIOPOIIKA C TOCIEIYIOMIEH JOBOJAKOW MIIM(OBANIBHON TACTOM.
[IpenenbHast nonycrtrMasi HemapauiedbHOCTh cTeHOK na3oB 0,02 mm. Ilpu Gonpiiem
M3HOCE CTEHOK I1a30B MX MapajuleIbHOCTh BOCCTAHABIMBAIOT O0paOOTKOW TOHKHM
aOpa3vBHBIM KPY>KKOM Ha CTaHKE C JJOBOJAKOHM BpyuHyto. CieayeT uMeTh B BUAY, YTO
IIPY 3HAYUTEIIBHOM BO3PAaCTaHWU LIIMPHUHBI N1a30B MPUXOIUTCS YBEIMYMUBATH LIUPUHY
JIOTIATOK W B PE3yJIbTATE MOBBIMIAETCS JABJICHHUE JIONATOK HA CTATOpP, YCKOpsA €ro
U3HOC.

N3HomeHHblE HIEHKUM POTOpa BOCCTAHABIMBAIOT XpomupoBaHueM. lllevikn
MOKHO PEMOHTHPOBATh M HUTM(OBAHUEM, KOMIECHCUPYS YMEHBIICHUE HX Pa3MEpOB
YCTaHOBKOM TUCKOB (M3roToBisitoTcs u3 0poH3sl ODIO-1, AXK9-4 u ap.), TimiarenbHo
MOATOHSEMBIX K MPONULITU(OBAHHBIM IIEHKaM.

OpHoBpeMeHHO ¢ meilkamu HUIMQYOT Topubl potopa. Ilpm sTOM
BBIJICP’KMBAIOT JOIMYCK Ha COOCHOCTH Iieek He Oombiie 0,02 mm. Jlonmyctumoe OueHue
topuoB 0,015—0,02 mm Ha paauyce B 40 mm.

3HAUNUTEIBPHO W3HOIICHHBIE JIOMATKU 3aMEHSIIOT HOBBIMM, W3TOTOBJICHHBIMH B
COOTBETCTBHM C TEXHUUECKUMU yCIOBUSMH.

Takum 00pa3oM, pPEMOHT JIONMACTHBIX HACOCOB SIBJISETCS JIOCTATOYHO
TPYIOEMKHM M IO3TOMY BO MHOTHMX ClIy4asX ObIBaeT 0O0Jee€ BBIFOJIHO 3aMEHUTh
M3HOLIEHHBIE HAaCOChl HOBBIMH. PEMOHT 11e51ec000pa3HO MPOU3BOAUTH TOJBKO IPH
HEOOXOJAMMOCTH YCTPAaHEHHWs HE3HAUUTEIbHBIX Je(EeKTOB, HampuMmep, Koraa
ocia0isieTcss  CalbHUKOBOE  YIUIOTHEHWE WM KOTJa  HYXHO  CMEHMTH
IAPUKOTIOIITUITHUKH.

OTpeMOHTUPOBAHHBII HACOC, UCHBITHIBAIOT HA CTEHJE WA HEMOCPEICTBEHHO
Ha CTaHKe, 0OKaThIBasl €ro Ha XOJOCTOM Xoay B TeueHue -20 muH. Ilpu orcyTcTBUM
HEUCIPABHOCTH HCIBITBIBAIOT HACOC II0J] HAarpy3Koi, IIOCTENIEHHO ITOBBIIIAs
JaBJICHUE 10 HOMUHAJIBHOrO M 3aTeM npesslmas Ha 30%. IIpyu aToM MakcuMaabHOM
JaBJICHUU TIPOBEPSIEMBI HAcoc JODKeH pabortath He Oonee 3—5 wmwuH. [lpum
UCIIBITAHUM HAcoca 3aMEPSIIOT MPOU3BOAUTENBHOCTh MPHU PA3NIHMYHBIX JABICHUIX U
TeM cambiM onpexemsitor K m’Jl., ucnosnb3ys I8 3TOrO0  CIIEHHMAIBHOE
MPUCIIOCOOJICHHE.






[TpakTueckoe 3ansitue No42

Tema: «PeMOHT AeTasiell CHIIOBBIX HWJIMHIPOB U THAPOMOTOPOBY.

Ilenb: W3yuynTh  Ha3HAUYCHWE, KOHCTPYKUMIO  CWIOBBIX  LHWJIMHAPOB,
THUIPOMOTOPOB U CITOCOOBI PEMOHTA UX JETAJICH.

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 I CTy. yupexnaenuit cpen. mpod. Ob6pazosanus/[HO.H. Boponkun, H.B.
ITo3aHAKOB.- 4-¢ u3a., crep.- M.: M3narensckuii neHTp «Axaaemusi», 2010-240c.

34  IlopsaoK BBITOJHEHHS paOOThI

341 W3yuuTh Ha3HAYCHHUE, KOHCTPYKLIMIO CWIOBBIX UWIWHAPOB H
TUIPOMOTOPOB.

34.2 U3yuuTh criocoObl peMOHTA IIUIUHIPA.

34.3 U3yuuTh ciocoObl pEMOHTA LITOKA.

344 W3yuuth ciocoObl peMOHTa THAPOMOTOPA.

34.5 BBINOIHUTH 3CKU3 PACKATHUKA JJIsl PEMOHTA [WIMHAPA.

Ipunyun pabomsi 2u0pomomopa, HeucnpagHoOCmu

[IpuHiun paboThl TUAPABIMYECKOTO MOTOPA 3aKIIOYAETCS B MPeoOpa3oBaHUU
PHEPruM SKUJIKOCTH TOJ JaBJICHUEM B MEXaHWYecKylo. B 3ToM mporecce
COBEpIIAETCS NEPUOJUYECKOE 3alOoJIHEHHE paboyeil Kamepbl KUAKOCTBIO C
NOCJIEYIOIMM €€ BBITECHEHHH. BO BpeMsl civBa JaBiI€HUE IMAJaeT U 3TOT Mepenaj
MO3BOJISIET TPaHC(HOPMUPOBATH FHEPTHUIO

KoHCTPYKTHBHO, THAPOMOTOPHI MOAPA3IEISIOTCS HA CAeAYOIIe TUIIbI:

1. IllecTepenHble — paboTarolide IO NPUHIMIY [OAAYUd JABICHUS
’KUJKOCTH HA IIECTEPHU C HEYPaBHOBEUICHHBIMU 3yObsiMu. OHU MPEJICTABIISIOT COOOM
arperatbl C IPOCTOW KOHCTPYKLMEW, CIIOCOOHBIE NOCTUraTh YacTOTY BpAIlICHUS, B



cpeaneM, 5000 o6oporoB B munyty npu gasienun 200 bar Hepocrarkom siBisiercs
MaJblil nokasarenb KIIJI, kotopsriii He Bbite 0,9.

2. I[InacTuHyaTbie — paboune KaMepbl O0pa3ylOTCS BBITECHUTEISIMH C
NOMOILIO TUIACTUH Ha poTope. JlJIs TrepMeTUYHOCTH TNPUMEHSIOTCS MPYKUHBI,
KOTOpbIE MPUKUMAIOT IUIACTUHBI K €ro CTEHKaM, MO3TOMY OCh POTOpa CMENIeHa M0
OTHOUIIEHUIO K OCH CTaTOpa U MpH Mojilaye 00beM BCAChIBAaHUSI YBEITUUMBACTCS, 00bEM
KamMepbl HarHeTaHus — YyMEHbIIAeTcA. Takue THUAPOMOTOPbI HEBO3MOMXKHO
UCIIONb30BaTh IMpPU HHU3KUX TeMmIeparypax. FEII€ OJHMM MHUHYCOM SIBIIIETCS
CJI0KHOCTh PEMOHTA.

3. PaguaibHO-nOpIIHEBble — TPUMEHSIOTCS TPH JIaBlieHUU pabdodeit
wuakoctu ot 10 mITa. B kauecTBe kKamep MCHOIB3YIOTCS HWJIMHAPHI, PACTIOIOKEHHbIE
paauanbHO, TO €CTh BHITECHEHUE OCYIIECTBISETCS NOPIIHAMU. Basl MOTOpa NpuXoIuT
B JIBIJKEHUE 3a CUET nojadu JapiieHusa. CoeIMHEHNE KaMep C JIMHUSAMM JIaBJICHUS U
CJIMBA MPOU3BOJUTCS ITPU MOMOIIM CIELMAIIBHOIO MEXaHU3Ma PaclpeiesICHuUs.

4. AKCHAJIBHO-TIOPIIHEBbIE B OTJIMYMU OT MPEAbIIAYIIEr0 THMa padoTaroT
Opy MOMOIIM KaMmep, AaKCHUAJIbHO PAaCIOJIOKEHHbIE OTHOCUTEIBHO OCH pOTOpa,
BBITECHEHHE K€ NMPOUCXOAUT IPU MOMOIIM NOpIIHEH. BmecTe ¢ Bajiom BpalaroTcs
Osoku IMHPOB. [Ipu 0OBIYHOM BpallleHUH MOPUIHEHN KUJIKOCTh BCACHIBAETCS, MPU
00paTHOM — HarHEeTaeTcs.

OcHoBHble HeucnpasHOCmu, NPUYUHBL U CNOCOObL UX YCMPAHEHUS

['uppomoTopsl, Yalle BCEro, BBIXOJAT U3 CTPOs M3-3a MOBBIIIEHHOTO M3HOCA
neTaneil, oO0pa3oBaHUS 3aqUPOB, MEXAHWYECKUX MOBPEXKJECHUN, YTO MPUBOAMUT K
norepe MoiHOCTH M d(dekTuBHOCTH padboThl. Huke mnpencraBieHbl OCHOBHBIE
HEUCITPaBHOCTH T'UPAaBIMYECKUX MOTOPOB U CIIOCOOOB UX YCTPAHEHHUS.

1. 3ameodnenue ckopocms 8paujeHus NPUBOOq.

IIpu4uHbL:

. N3HOC pacnpeneauTeabHoro y3ia u NOPIIHEBOM TPy IIIbI;
. CrupaHue yIIOTHEHUI;

. 3aaupbl HA TOBEPXHOCTH;

. [ToBbIlIIEHHOE 1aBJIEHUE HA CIIUBE.

Ycrpansercs  3aMEHOW — YIUIOTHEHUW, PEMOHTOM  JETajed  IOPIIHA,
JUKBHUAIMEH yTeuek u3 Kopmyca moropa. Ecnu mpoGriema ¢ gaBieHHeM, CleqyeT
MPOBECTH  TEXOOCTy)XHBAaHWE  CIMBHOTO  TPyOONMpOBOAA,  MPOBEPHUTH €TI0
MPOXOJAUMOCTb, HAUTH U YCTPAHUTH MOBBIIIEHHOE CONPOTHUBIIEHHUE.

2. HepasnomepHoe epaujenue 6aia Momopa npu mMaivlx 060pomax.

Ipu4unkL:

. 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.

Texo0Ociy’uBaHue B 3TOM cllydae ClelyeT HauYMHATh C U3MEPEHHUs JaBJICHUS
Ha BX0ji€ B TuApoMoTop. [Ipu ero cHuKeHUu mpoBepseTcsl COCTOSIHUE HAcOCa U MHBIX
AJIEMEHTOB THUJIPABINYECKON CUCTEMBI, B TOM YHCIIE, LIEIOCTHOCTh HArHETaTEIbHOTO
TpyOomnpoBosa. [Ipy 60IBIINX yTeUKaX TUAPOMOTOP CIEIYET MOTHOCTHIO 3aMEHUTbD.
4. Teuv macna cuapyrcu.

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 oOHapyXeHHH CTYKOB CIEAYyeT OCTaHOBUTH pabOTy MOTOpa, pa3zoOpaTh
ero. 3aMeHe MOTYT MOJIeKaTh MOITUITHUKH Wik caM MOoTop. [Ipyn HU3KOM N1aBiieHue
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
minoBKa W MOBTOPHAsi 00padoTKa aerajiedl, a Takxke COOpKa MX B eIHHOE
nesoe. I'mapaBanyeckue MPOAYKTHI MOKHO Pa3leIMTh HA TPH KAaTeropuu -
AUHAMMYECKHE, PePbIBUCTO-TUHAMMYECKUE U CTATHYECKHE.

JlunamMuueckrue 3amyacTd - 3TO T€, KOTOPbIE IPEIHA3HAYEHBI IS
HEMPEPHIBHON paboThl, TaKMe Kak THUIPABIMYECKHME HAcoChl. B cucrteme Hacoch
MOTYT paboTaTh IMOCTOSHHO - HE 0053aTeThbHO B COCTOSHUU HAarpy3kd, HO Ha
xoJyiocToM xoay. Ciie1oBaTesbHO, €CTECTBEHHBIN M3HOC COMNPSKEHHBIX KOMIOHEHTOB
BCTPEYACTCS TOPA3JI0 Yallle B TEUCHHUE OTPEICICHHOTO CPOKa CITYKOBI, 4eM Y IPYTUX
TUpaBINYECKUX MPOAYKTOB. CieqoBaTeabHO, HACOCHl YAaCTO MMEIOT 00Jiee YacThie



NOJIOMKM B TEYEHHE U IIOCJeé MPOEKTHOTO CpOKa CIyXObl, 4YeM Jpyrue
TUAPABINYECKUE TMPOAYKTHL. Pabounii LMK, KOHCTPYKUMS U NPHUMEHEHHE
ONpENENsieT CpPOK CIyKObl JaHHOIO Hacoca, Oyap TO MOPIIEHb, JIONACTh WIH
LIECTEPHSL.

IIpeprIBUCTO-AMHAMUYECKUE TUAPABIMYECKUAE Y3IIbI - OTO T€, KOTOPBIE
HE 00s13aHbl IOCTOSIHHO paboTaTh B CUCTEME, TAKOW KaK THIPABINYECKUE BUTATEIH,
pacrpenenuTenbHble  KIallaHbl W CEPBOIPONOPLMOHAIBHBIE  KiamaHel. B
OOJBIIMHCTBE CIIy4aeB 3THU YCTPOHCTBAa BOOOIE HE pabOTalOT BO BPEMs MOJHOTO
LMKJIa MAIllMHBI WU 00opynoBanusd. Hanpumep, rugpaBindeckie MOTOPBI KOTOpPbIE
yaiie BCEro padOTalOT B CHUCTEME TOJIBKO B TEUEHHE OIPEACIICHHOIO INepuoia
BpeMeHH. B ocTtanbHOe BpeMsi MOTOp paboTaeT Ha XOJIOCTOM XOJy WJIHM BOOOIIE HeE
paboraer. KoHeuHO, €CTh HECKOJIbKO HCKIIOUEHUW, HANpUMep, B MPUMEHEHUSX
KOHBEWepHO! JIeHThl. TOYHO Tak ke OOJNBIIMHCTBO HANpPABISAIOMIUX KIAMAaHOB CO
CKOJIb3AIIEH KaTyIIKOW M JApyrue (yHKUMU CKOJIB3SIIEH KAaTylIKh HE padoTaroT B
cucreme Bce BpeMms. ClieoBaTeNnbHO, ABUTATEIN M PaCIpENCIUTEIbHbIE KIIAllaHbl B
THJIpaBIMYECKON cucTeMe OyAyT HMETh CpPaBHUTEIBHO MEHBIIMH HM3HOC, YEM
TUJIpaBIMYECKUN HACOC, B TEUEHHUE 3aJaHHOTO IEPUOJa BPEMEHU MM pabovyero
nukia. EcTecTBeHHas yacTtoTa OTKa3oB JUIsl OJIOKOB TAKOTO THUIIA MEHBLIE, YEM Y
TUAPABINYECKAX HACOCOB.

Crartnyeckue TUAPABIMYECKUE MNPOAYKTHI - 3TO T€, YbM BHYTPEHHHUE
(GYHKIUM B CUCTEME SIBJISIOTCS TUIIOM «OTKPBIBATh-3aKpbIBaThy». [pyruMu cioBamu,
BHYTPEHHHME KOMIIOHEHTBl B TakKMX HPOAYKTaX HMMEKT TIOpa3g0 MEHBIIUN
€CTECTBEHHBII U3HOC, TAKUM 00pa30M, OXKHUAAEMBI CPOK CIYKObl TAKUX MPOAYKTOB
HaMHOTO JOJbIIE, YeEM y JABYX IPYTHX KaTeropui NpPOAYKTOB. JlaBieHue, IMOTOK,
MOCJIEIOBATENbHOCTh W OOpaTHbIE KJAMaHbl M BKJIAJBIM MOAMNAAAIOT MOJ 3Ty
KaTeropuio.

HeucnpaBHocTH B rugpaBi/iMKe: OCO0CHHOCTH PEMOHTa  KaXA0Io
KOMIIOHEHTA

IIponenypa peMOHTa CHEUTEXHUKH OTPAaHUYMBAECTCS  BOCCTAHOBIICHUEM
CTaporo, HEMCIPABHOTO KOMIIOHEHTa, OJM3KOTrO K CBOEH MepBOHAYalbHOHN (hopme H
pa3Mmepy. Bce Brimeanme u3 cTposi crapble KOMIOHEHTHI TEOPETUYECKH MOTYT OBITh
BOCCTAaHOBJIEHBI, HO 3TOr0 HE JOJDKHO OBbITh, MOTOMY YTO HEKOTOpPbIE CTapble
BBILLIECIINE M3 CTPOSI KOMIIOHEHTBI HE IIOJUIEKAT BOCCTAHOBJIICHUIO M MOTYT HE
o0OecrieynBaTh TMOJHYI0 M JKelaeMylo (QYHKLUHIO, Kak opuruHaji. VIMeHHO 31ech
IpouLeaypa pEMOHTA I KaKJOT0 OTAEIbHOI0 KOMIIOHEHTAa HaCTOJIBKO BayKHA, YTOOBI
BeCb OJOK  (YHKIIMOHUPOBAaJ B COOTBETCTBUM C €ro  IEpPBOHAYAJIBHOU
crienuduKaruen.

B ruapaBiaMyeckoil  NPOMBIINLIEHHOCTH  MOKHO  PEMOHTHPOBAThH
pPa3IMYHbIe NPOAYKTHI, TAKHME KaK HACOChbl, JABUIAaTeJIH, KJANaHbl, OPraHbl
VIPaBJICHUSA M UX YaCTH, €CJIM pa3Mepbl KOMIIOHEHTOB, JAOIMYCKH H 3a30pbl
HAXOJATCH B YCTAHOBJICHHBIX IpeaeJiax.



IlepecTpouTh - TEPMHUH «HEPE» MPOUCXOAUT OT MOBTOPEHUS. DTO O3HAYAET,
YTO KCHOJIb30BAHHBIM HEUCHPaBHBIM MPOAYKT CHayajga JAEMOHTUPYETCS, a 3aTeM
ONPENENAI0TCA MPUYUHBI OTKa3a, a TAaK)Ke HEUCIPABHbIE KOMIIOHEHTBHI M JETaju.
CoOTBETCTBYIOIIEE YCTPONCTBO 3aT€M COOMPAETCS C HOBBIMU WJTU
«BOCCTAHOBJICHHBIMW» KOMIIOHEHTaMH U JeTalsiMU. TEepMUH «BOCCTAHOBJICHUEY
OYeHb CBOOOJIHO UCTIOIB3YETCS ISl PA3IMYHBIX BUJIOB JICSITEIILHOCTH.

PeMOHT ruapoHAcCOCOB CHENTEXHUKH WM JBUTATENs TakKKe MOXKET ObITh
BBITIOJTHEHO CO BCEMHM COOTBETCTBYIOIIMMH HOBBIMM KOMIIOHEHTAMH WJIM ACTAISIMHU.
CrnenoBaTenbHO, TOJBKO TO, YTO YCTPOWCTBO OBLIO BOCCTAHOBJICHO, HE 0053aTEILHO
O3HAYaeT, 4YTO OHO SBJSIETCS «OTPEMOHTHUPOBAaHHBIM». B KOHIlE KOHIIOB,
MEPECTPOCHHBIN OJIOK JOHKEH MPOUTH MPOIECC TUHAMUYECKOTO TECTUPOBAHUS. ITO
rapaHTUPYeT, UYTO BOCCTAHOBJICHHBIM OJIOK HMEET T€ JKE€ TEXHHYECKHUE
XapaKTePUCTHUKU - C TOUKHU 3PEHHUS TIOTOKA, TABJICHUS U YTEUKH - KaK HOBBIH.



[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 mHEBMAaTHYECKUX TTPUBOJIOB

[lHeBMaTHUeCKUE CUCTEMbl W MPHUBOABI IIUPOKO MCHOJB3YIOTCS BO BCEX
OTpaCIsIX MPOMBIIIIEHHOCTH.

[THeBMONIPUBOJ COCTOMT U3 Hacoca (KOMIpeccopa), pachpeleiauTeNIbHbIX U
PETYJIUPYIOMIUX YCTPOUCTB ((pUIBTp, BIArOOUYHMCTUTEIb, PETYJISATOP JaBJICHUS,
PETYISATOpP CKOPOCTHU U AP.), MTHEBMOJIBUTATENS U TPYOOIIPOBO/IOB.

B nHeBmomnpuBone (aHAJOTMYHO TUAPONPUBOAY) MPOUCXOJUT JBOWHOE
npeoOpa3oBaHUE DJHEPrUM: MEXaHHuYecKas MpeoOpasyercss B DJHEPIHI0 CKaTOro
BO3/lyXa, KOTOpass  3aTeM  ImpeoOpa3yeTcss B  MEXAHUYECKYI0  SHEPIHUI0
NHEBMOJBUTaTeNs. Bo3ayX HarHeraeTrcs B ITHEBMOJBUIATENb KOMIIPECCOPOM, a
oTpabOTaHHBIN BO3AYX YXOIHUT B aTMochepy.



[TocTynmaromuii B THEBMAaTUYECKOE YCTPOUCTBO CKAThIM BO3AYX JOJHKEH OBITh
OUMILICH OT BJaru U MEXaHUYECKUX MPUMECEH, TOJKEH ObITh 00ecTeueH KOHTPOIIb 3a
JNABJICHWEM  BO31yXa, BO3MOXHOCTb  €ro  peryiaupoBanusa. Jlia  3Toro
BO3yXONPOBOJSINAS MarucTpaib JAOJKHA BKIIOYATh B €e€0S COOTBETCTBYIOIIYIO
anmaparypy. PacnipenenurenbHbIM KpaHOM HAIPaBJISIIOT MOTOK BO3AYyXa B IMOJOCTHU
WM THEBMOJBUTATENS, COOOIIasi TMOPIIHIO JBWKEHHE B COOTBETCTBYIOIIEM
HaIlpaBJICHUHU.

Pucynok. 1. TumoBas cxema BKJIIOYEHHS ITHEBMATUYECKOTO JABUTATENS:
1 — kpaHn, 2 — unbTp, 3 — perynasiaTop AaBICHHS, 3 — MacIOPACTBUIUTENb, 4—
MaHOMETp, 5 — pacHpeAeIUTENbHbIN KpaH, 6 — MHEBMOJIBUTATENb

VYkazaHHasi cxema MOoJBOJKH BO3/lyXa B THEBMOJIBUTATENIh MOXKET U3MEHSTHCS B
3aBUCUMOCTH OT €ro KOHCTpykiuu. Hanpumep, B ciydae NOpUMEHEHHS
nuadparMeHHbIX KaMep MacjaopaclbUIUTENh HE YCTaHABIMUBAIOT, IOTOMY YTO Maclio,
nonagas B IOJOCTb TAaKOrO JIBUTATENs, YCKOPSET pa3pyLICHHE NPOPE3MHEHHON
nuadparmel.

IIHeBMaTHYeCKHE ABUTATEH

[lHeBMaThuecKue  JBUTATEIM  MOAPA3ACISIIOTCS  HAa  [OPIIHEBBIE U
nuadparmennsie. [lo mpuHIMIY pabOTbl OHM MOTYT OBITh OJHOCTOPOHHETO U
JIBYCTOPOHHETO JE€UCTBHUS. JIBUTaTeId OJHOCTOPOHHETO JIEMCTBUS MUMEIOT TOJIBKO
OJIHO pabouee IBMKEHHE, KOTOPOE OCYIIECTBIISIETCA MOJAdyell CHKaToro BO3jayxa B
noiocTh. [Ipyu 3TOM mopuIeHb CO MITOKOM MEepEeMECTSITCS BlipaBo. Bo3BpaT nopiiHs u
IITOKa B HCXOAHOE TMOJOKEHUE NPOUCXOIUT MNoAaercTBUeM mpyxuHbl. [lomocTs
MOCTOSTHHO coo01aetcst ¢ armocdepoil.

B nHeBMaTHM4eCKMX TOPIIHEBBIX JIBUTATENSIX JIBYCTOPOHHEIro JEUCTBUS
JIBIKEHUE TIOPIIHS B 00€ CTOPOHBI COBEPINAETCS MO AaBJICHUEM CKaTOTO BO3/yXa,
MOOYEPEHO MOJaBaeMOro B 00€ MOJOCTH MpH MoMoInu PacrpeaenurensHOro KpaHa.
[Ipu mojaye BO3AyXa B OJIHY M3 TOJOCTEH JBUTATENsI MPOTHUBOIOIOXKHAS IMOJOCTh
coobmraercs ¢ arMochepoil.

HuadparMeHHbI MHEBMATHYECKHUI JIBUTaTeIb MPENCTaBIseT COOON TMOIyIO
KaMmepy, paslieJICHHYI0 3JaCTUYHOW AuadparMoi Ha JB€ W30JUPOBAHHBIE APYT OT
apyra nojoctd. IlepeMerieHre MTOKAa MPOUCXOAMT NMpU U3ruOe auadparmbl MO
JCHCTBUEM CXKATOTO BO3Myxa. BceiencTtBue OrpaHMYeHHONM BO3MOXKHOCTH TPOTruda
nuadparmel Xo1 mToka orpaandeH (30—35 mm).



Ha pucyHke. 2, r mnokas3aHO yCTPOWCTBO IOPLIIHEBOTO ITHEBMOJBUIATENS
JIBYCTOPOHHETO JIEUCTBUS.

JlosiroBeyHOCTh pabOThl MHEBMATUUECKUX JIBUTATENIE B OOJIBIIONW CTENeHU
3aBUCUT OT COCTOSIHUS YIUIOTHEHWH, KOTOpBbIE JOJDKHBI OOECHEeUUTh TMOJTHYHO
FEPMETHYHOCTh HEMOABMXKHBIX M TMOJBWXHBIX COCIMHEHUA U MUHUMAJIBHBIE MTOTEPU
MOIIHOCTH Ha TPEHUE

B kadecTBe yIIOTHEHHMH Ui TOPIIHEM 3a4acTyl0 IIPUMEHSIOT KOXKaHbIE
VIJIOBbIE MAaHXKEThl M pe3uHOBbIe V-o0Opasuble. [Ipu sKcrulyaTanuum 3TH MaHXKETbI
NPUXOAUTCS TEPUOJUYECKUA TMOATATUBATh, JJII 4YEro HEOOXOIMMO pa3douparh H
cobupaTth naurarenb. Kpome TOro, KOKaHble MaHMXETHI SBISIFOTCS HCTOYHHUKOM
OOJBIIMX TOTEPh MOIIHOCTH HU3-3a OOJBIION MOBEPXHOCTH KOHTAKTA C IWJIMHAPOM U
CCBIXAIOTCS TpHU JJIMTEIBHBIX TIEpepbiBax B paboTe, Hapylias TePMETUYHOCTH
COEIMHECHUS.

VYKazaHHbIE HEJOCTATKA OCYTCTBYKOT Yy KOJIbIIa KPYIJIOTO CEYECHUS,
U3roTOBIEHHOTO U3 MacnocToiikoi pe3unbl (I'OCT 9833—73 u 18829 — 73). Otun
KOJIbI]a YCTAHABJIMBAIOT B KAHABKW MOPIIHS WJIM NPOTOYKU IOJ IITOK, IMPHU 3TOM
KOJIbLIa CBOMM CEUYEHUEM, COINPUKACASICh OJHOBPEMEHHO, HAIIPUMED, C JTHOM KaHABKH
MOPIIHS U MOBEPXHOCTHIO NWJIMHAPA, IPUHUMAIOT BUJI OBaJa.

B oceBoM HampaBieHUM KOJBIy OOECIEUYMBACTCS OINPEIEICHHBIA 3a30p,
rapaHTUPYIOLIMHU ITONAJaHHUE CKATOTO BO3/lyXa B KAHABKY, I/Ie OHO PACIIOJI0KEHO.

Takumu KoJblIaMH OOECNEUYMBAIOT HAJIEKHYI0 T'€PMETHUYHOCTH COOpPOYHOM
€AMHHUIBI U MHHUMAJIbHbIE NOTEPU HaA TpeHue. IS IMOBBILIEHUS TOJITOBEYHOCTH
MEXaHW3Ma HEO0OXOJAMMO, YTOOBI IIEPOXOBATOCTH COIPSATAEMBIX TOBEPXHOCTEH
CKOJIBKCHHS ObLTa HE HUXKE , & OCTPhIC YIJIbI KAHABOK I0J] YIUIOTHUTEIbHBIE KOJIbIIA
OBLIIN 3aTYIUICHBI.

PucyHok. 2. CxeMbl IMHEBMATHYECKUX JIBUTATEIICH:
a — TNOPLIHEBON OJIHOCTOPOHHETO JEHCTBUA, 0 — MOPIIHEBON JBYCTOPOHHETO



JNeicTBUA, B — JaMadparMeHHas KaMmepa, I — YCTPOWCTBO MOPIIHEBOrO
ITHEBMO/IBUTATENIS IByCTOPOHHETO AEHCTBUSA

[Ipy pemMoHTE NHEBMONPHUBOIOB BOCCTAaHABJIMBAKOT MMOPIIHU W LHJIHMHIPHI
nHeBmoaBurareneid. LuaMHApsl NHEBMOJIBUIATENEW BOCCTAHABIMBAIOT — TAKKE
akpwiomiactaMu. JlJisi 3TOro M3HOIIEHHOE OTBEPCTHUE PACTAYMBAIOT HA TOKAPHOM
CTaHKe.

3ateM ero BbAep:kHUBalOT npu Temieparype 18—20 °C B TeueHue 2—3 4,
BBIHUMAIOT OIMPABKY, 3aUMIIAIOT [IUJIMH/P OT IPUIMBOB IJIACTHKA.

Heobxoaumo  BHMMAaTenbHO  TpOBEPATH  (QUIABTPHL  BIArOOTACICHUS,
CBOEBPEMEHHO MX OYMIIATh M CIIMBATh HAKOIUIEHHYIO BOJY, TaK KakK ITPOHUKAIOIIAs B
CUCTEMY BJlara BbI3bIBACT KOPPO3HIO U OBICTPBIN BBIXOJ MMPUBOJIA U3 CTPOS.



IIpakTuyeckoe 3anaTue Ne4S

Tema: «PeMOHT UMJIMHIPOB, WITOKOB, IOPLIHEH, peryJupymoumen u
ynpasJjsionieid annaparypbl. PeMoHT u cOopka TpyOONIPOBOI0B H apMATyPbI».

I{enb: U3y4ynTh PEMOHT LWIMHIAPOB, IITOKOB, ITIOPIIHEN, PETYIUPYIOLIEH U
YIPABJISIIOIIEH anmapaTypbl; U3Y4YUTh PEMOHT U COOPKY TpyOOIIPOBOIOB M apMaTypHhI.

39  MarepuanbHoe oOecrieueHne

39.1 HMHcTpyKUHs K IPAaKTHYECKOMY 3aHATHIO.

39.2 CnpaBouHasi U TEXHUYECKAs JIUTEpaTypa.

1.2.1 Opranuzanuss ¥ NIPOBEAEHUE MOHTaXa MU PEMOHTA IPOMBIIUICHHOTO
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.

1.2.2 Mertoasl NpodUIAKTUKHA U PEMOHTA MPOMBIIIEHHOTO 00OPYJOBAHUS: :
y4eOHUK Ui CTyA. yupexnaeHuit cpen. mpod. O6pazosanus/[FO.H. Bopoukun, H.B.
[To3nHsKOB.- 4-¢ U31., crep.- M.: U3narenbckuii neHTp «Axkagemus», 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

[MumuHIp B THIPOCHUCTEME TpeoOpazyeT JHEPrur0 ABMKYIICHcS pabouei
KUIKOCTH B MEXAHUYECKYI0 DOHEPTHi0 JBIKymIerocs mnopiHs. CyliecTByrOT
pa3IUYHbIE KOHCTPYKIIUU MIJIWHIPOB, PACCUNTAHHBIC HA Pa3HbIC YCHIIUS U CKOPOCTH
JBIDKEHUS pab0YnX OpPraHoB.

[Ipy pemMoHTE THUAPOCHCTEM OCMATPUBAIOT TIOJOCTh ITWIMHApPA W IITOK
THJIPOTIPUBOJIA, TPOBEPSIIOT WX JUaMETpPhl. HEmWIMHIPUYHOCTh HE JO0DKHA
npesbimath 0,03 mm Ha amuae 1000 MM; ipeaenbHO TomycTuMasi 004K0-00pa3HOCTh
u BorayTtocth 0,03 MM. HekpyrinocTs ¥ HEIMIMHAPUIHOCTD IITOKA JOIYCKAOTCS B



npegenax 0,01—0,02 mm. Eciam OTKIIOHEHHUsI NPEBBIIAIOT JOMYCTUMbIE M €CIU Ha
BHYTPEHHEW IOBEPXHOCTH LWIMHAPA HMMEIOTCA MPOAOJIBHBIE PUCKH U 3aUPHI,
LWIMHADP pacTayMBaIOT, 3aTEM €ro MPUTHUPAIOT KPYIJIBIM MPUTUPOM C aOpa3MBHOMN
IIaCTOM.

PanronanbHO MCHIPABISTH MOJIOCTh MWJIMHIAPA HA BHYTPUILUIM()OBATEHOM WU
TOKapHOM CTaHKE, MPUMEHssI NUIH(OBaAIbHBIE TOJOBKUA. YHCTOBYIO OTACIKY OOBIYHO
BBITIOJIHAIOT Pa3BEepTKOM, YKpersieHHON Ha Oopmranre. [IpakTtukyercss Taxxke
JIOBOJIKA NUJIUHAPOB HAXKIauyHON Oymaroi, HaBEepHYTOM Ha JIEPEBSIHHYIO OIPABKY.
JlnameTp onpaBKy PEryaupyrOT KIMHOM, BKOJAYUBAEMbBIM B €€ TOPELL.

[IporpeccuBHBIM POLIECCOM JOBOJAKH IMOJIOCTH LUIUHAPA SBISETCS 00paboTKa
METOJIOM TUIACTUYECKOTO Je(OpPMHUPOBAHUS B XOJOAHOM COCTOSIHUU MPH TBEPAOCTH
He Bblie HRC40, uro nocturaercs npH NOMOIIMA pPacKaTOK. OTUM METOAOM
IIOJIy4atOT OYE€Hb YHCTYIO ITOBEPXHOCTH, ITPX ATOM MOBBIIAETCS MPOU3BOAUTEIBHOCTD
TpyJa, JOCTUTaercsd YNpPOYHEHHE MOBEPXHOCTHM  (HAKIEM), IOBBIIIAIONIee
MIOBEPXHOCTHYK) TBEPJAOCTh, YCTAIOCTHYIO IPOYHOCTh H3HOCOCTOMKOCTH JIETAJIU.
PackarbiBaHne OCYIIECTBIISIFOT HA TOKAPHBIX CTAHKAX.

Pucynok. 1. IunuHApbl THAPOCUCTEM M KOHCTPYKUMHU MX TOPIIHEH:
a — IMWIMHAP C MOPIIHEM, YIUIOTHEHHBIM MaH)KeTaMu, 0 — HUIUHAP C MOpIIHeM 0e3

MaH)XeT, B — IWIMHJP C MOPIIHEM IUTyHXXEpPHOro Tumna, 1 — muiusap, 2 —
MaHXXEThl, 3 — IITOK, 4 — YIUJIOTHEHUE IITOKAa, 5 — MOpIIeHb, 6 —KaHABKHU JJIs
ypaBHOBEIIUBAHUSA JIABJICHUS IO OKPY>KHOCTU MOPIIHS, 7 — 3a30p, 8— IUTyHXep, 9
— BTYJIKa

PackaTka coCTOMT W3 ONpaBKU C KOHYCOM, IO KOTOPOMY KaTATCSA NATh
KOHUYECKHUX POJIMKOB, PABHOMEPHO PACIIOIO0KEHHBIE IO OKPYXHOCTH. OT BhINaIaHUs
UX MPEeJOTBpAIllaeT cernapaTop, CBOOOIHO Bpalllaroluiics Ha onpaske. Bo Bpems



pacKaTbIBaHUs OHM NPHKHUMAKOTCS K YIOPHOMY NOAMMNHUKY. Ha HapyXHbI pazmep
pacKaTKa HACTPaMBaETCs BPAILICHUEM PETYJIUPOBOYHON Taiku 3, KOTOpas CTONOPUTCA
KOHTPTranKoOM.

Korpa perynupoBouHasi raiika BpallaeTcsi, POJIUKH MEPEMEIIAIOTCA BIOJb
pabouero KoHyca ONpaBKH, M3MEHAs auamMeTp packatku. CwmellneHue cenaparopa
BIIPABO OIPAHUYMBAETCS MPOOKOI.

Packarky nmunuHApa OCYIIECTBISIOT HA TOKApHOM cTaHke. g storo Lunuaap
3aKpeIUISIIOT B IINUHAENE M 0a3upyloT B JIIOHETE, a pacKaTKy 3akKperuiiioT B
pesleaepIkarese Ha Cynmnopre cranka. Packatky BBomsaT B LlunmHap U peryanpyror
HATAT.

Packatka pabortaer 6€3 NpUHYAUTEIBbHON 01a4u Oaroaaps TOMy, 4TO POIUKA
pPacnoioKeHbl O/ yrioM K ee ocu. CMa30yHO-OXJIaXKIAIomas KUAKOCTh MOAAeTCs
yepe3 LEHTPATbHOE OTBEPCTHUE OMpPaBKHU pacKaTKu. PexxuMbl paboThl pu 0O0paboTKe
OTBEPCTUM B JIETANISAX, U3TOTOBICHHBIX U3 cTalM 45, cienytoniie: ckopoctb 40 M/MuH,
nogava 0,3—0,5 mm/00 3a oauH IPOX0o/, MpuIryck Ha packatky 0,03—0,05 Mm.

[Ipu packaTblBaHUM JIOCTUTAETCA IIEPOXOBATOCTh MoBepxHOCcTH 10—I11-ro
KJIACCOB, KPOME TOTO, JINKBUIAUPYETCA HEUUIUHAPUIHOCTh U HEKPYTJIOCTh OTBEPCTHS.

[Tocne oOpa®OTKM UMIMHIPOB HECKOJIBKO YBEIWYHMBAETCS HMX BHYTPEHHUH
nuameTp. B cBsi3H ¢ 3TUM IPUXOAUTCS MEHATH NOPLIEHb U MAHKETHI.

[Itokn peMOHTHPYIOT HUIM(OBAHUEM C MOCIeAyroleld AoBoaKoW. ToHkue
IITOKK 3aMEHSAIOT HOBBIMU. LlITOKM nuamerpom no MM U aiuHOM Ooapmie 500 mwm
BBITOJTHO M3TOTOBJISITH U3 MEPHOI'O KATMOPOBAHHOIO MpyTKa. M3HOIIEHHbIE MOPIIHH,
KaK MpPaBUIIO, 3AMEHSIOT 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 MOJA4YM U paclpeaeaeHus
MacJa (KiamnaHbl, 30JOTHUKH, KPaHBI, IPOCCEIH, ITUINHAPHI, TIOPIITHN) U OOJIBIIETO —
JIeTaIu Hacoca.

Jns muauHApoB NUIMGOBAIBHBIX CTAHKOB, pa0OTAOIMMUX MpU  OOIBIIMX
CKOPOCTAX MOpIIHSA U jaBieHusx no 30 krc/cm2, pomyckaercs nporekanue a0 500
cM3/MHUH Maclla MeEXAY CTEeHKaMu [WIMHAPA U TMOpIIHEM. YUWThIBas 3TO,
PEMOHTHUKHU-HOBATOPHI M3TOTOBJISIOT B XOJI€ PEMOHTa MOPIIHH, PACCUUTAHHBIE HA



yctaHoBky ¢ 3a3opoMm 0,03—0,05 mm. Takwe mopmHu paboTatoT 0e3 TpeHUs H
dakTHUeCK HE W3HAMMBAKOTCI. KpoMe TOro, HBWKEHHSI CTOJa CTAHOBSITCS
TUTABHBIMH W MSTKUMH.

PeMOHT peryJiMpyoOmux u ynpapJsilOINX YCTPOiiCTB ITHAPOCUCTEM

PeMOHT Takux nertaneil, Kak KiamaHbl, 30JIOTHUKH WM KpaHbl (KaKk W WX
U3TOTOBJICHHE), HE COCTaBIsIET OCOOBIX TPYAHOCTEH. 31ech TJIaBHas 3agadya —
TIIATEIbHOE BBITIOJHEHNUE PE3bOOBBIX COCTUHEHWN, aKKypaTHas TPUTHPKA W U
TapeJoK KJIAMaHoB, MOA00p MPYKUH M0 33JaHHON XapaKTEPUCTHKE.

[Ipy ocMOTpe B30JOTHHKOB TIPOBEPSIOT, HET JIM HAa HHUX, a TakXke Ha
MOBEPXHOCTSAX OTBEPCTHH JUIsI 30JIOTHUKOB TMPOJOJNBHBIX PHCOK W  3aJIHPOB.
OTBepCTUS MCTIPABISIOT PYYHBIM pa3BepThIBAHUEM, PACTAaYMBAHHEM M MPHTUPKOM.
30JI0THUK, WCIPABICHHBIA WM BHOBb HW30TOBJICHHBIH, NITUPYIOT IO TUAMETPY
OTBEPCTUS, BBIJICPKUBAs JIOMYCKM IUIOTHOM TOCaaku 1-TO Kjacca TOYHOCTH
OO6paboTanHbIii UTM(OBAHIUEM 30JIOTHUK MPUTHPAIOT K €r0 KOPIYCY TOHKOM MacToi
C KEPOCHHOM.



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 Pa3pabO0TKN TEXHUICCKON JOKYMCHTAIIUH.
Bocnuranus:
- BOCIIUTAHUE CO3HATEILHOTO OTHOIICHUS K TPUOOPETEHHUIO TEOPETUUECKUX 3HAHUHN
Pa3zButusi:
- CaMOCTOSITEIBHOCTH B TIPOIlecce YueOHOro Tpyaa

3 3aganue

3.1 CocTaBuUTh IEpeYeHb TEXHUUECKON TOKyMEHTAILIUN Ha MTPOBEICHUE MOHTAKHBIX
pabor.

3.2 JlaTp KpaTKO€ ONKCaHUE COAEePHKaHHU TEXHUUECKON TOKyMEHTAllUN Ha
MOHTa)KHbBIE Pa0OTHI.

3.3 Pa3paboTarh TEXHOJIOTMYECKYIO KapTy MOHTaXa MPOMBIIIEHHOTO
00opyI0BaHUSI.

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, 3KCITyaTalus 1 pEMOHT NOABEMHO-TPAHCITIOPTHBIX
MamuH.-M.: MammHoctpoenue, 1981.
2 llennronsn M.H. , Heuaes JI.H., TexHonorust peMOHTa 1 MOHTaxa
POMBIIINIEHHOT0 000pyioBanus. .-JI.: MammHoctpoenue, 1973.
5.3 ®opMyIIsp TEXHOIOTUYECKON 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 ( o01Me BUIbI, pa3pe3bl U IUIAHbI 3JaHUNA U COOPYKEHHUI;
YCTaHOBOYHBIE YEPTEKU 000PY0BaHUS, OOIIME BUJIbI MAILIMH, Y3JIOBbIE U paboune
YEepTEkH, 3aBOJICKUE UHCTPYKIIMU; CMEThI HA CTPOUTEIIbHO-MOHTaXXKHbIE PAOOTHI U
€IMHUYHBIE PACIICHKH; TTOSICHUTENbHBIC 3aMUCKU K MPOEKTY; CBOIHASI BEJIOMOCTh
000pyI0BaHUS U CIIUCKU YePTEkKEH 10 00BbEeKTaM).

Ko BTOpO#i rpynme oTHOCATCA JOKYMEHTHI, pa3pab0TaHHbIE MOHTAKHON
OpraHu3alfei ¥ BXOAsIIue B COCTaB TpeOOBaHUM TEXHOIOIMH (IIPOEKT MPOU3BOICTBA
paboT; TEXHOJIOTHUUECKHUE KapPThl U KAJTbKYJISIIUUA CTOMMOCTH TPY/IOBBIX 3aTpaT;
BEJIOMOCTH KOMILUIEKTOBaHMS 00BEKTa 000PYIOBAHUEM U CHA0XKEHUSI METU3aMH,
TpyOaMu U JIp.; IepeUeHb U3JI€TUMN, U3TOTOBISIEMBIX MOHTA)KHOW OpraHU3aLHEH ).

K Tperbeli rpymnmne OTHOCATCS UCTIOTHUTENbHBIE JOKYMEHTHI ( aKThI Ha
CTpOUTENbHBIE PabOThI; HOPMYIISIPHI HA YCTAHOBKY U HCIIBITAHHE MAIINH, IPOMBIBKY
THJIPaBIMYECKUX U CMa309YHBIX CUCTEM U JIPYTUE TOKYMEHTHI, CBSI3aHHBIE C
KayeCTBOM HUCIIOJIHEHUS pab0T, KOTOPbIE U3TOTOBJISIOTCS MOHTAXKHOM OpraHu3alieil B
mporiecce Mpou3BOJICTBa padoT).

OCHOBY TEXHUYECKOM JOKYMEHTAIIMH COCTaBIIsIET TEXHOJornyeckas kapra. Kapra
pa3pabaTbIBaeTCs Ha KaX/Ibli arperaT WK Ha OT/AENIbHBIE CIIOKHbBIE y371bl. OHa
JOJIKHA COJIEPKATh : TpadUK MPOU3BOJCTBA padOT ¢ JaHHBIMH 00 00beMe, CTOMMOCTH
paboT 1 MOoTpeOHOCTH B pabo4MX; MOTPEOHOCTh B MaTepHuaiax u nojydadpukarax;
nOTPeOHOCTh B 000PYI0BaHNHN, MHBEHTAPE M MIPUCIIOCOOJICHHUAX; OTMCAHNE
oTiepallnii, CBA3aHHBIX C TAKEJAXEM U pa3rpy3Ko JeTaneil 000pya10BaHus;
TEXHOJIOTHUYECKYIO CXeMYy COOPKH; OIMCaHUE ONEpaLUid KOHTPOJIS CONPSKEHUS Y3JI0B
WIN TPy, MOJIOKEHHUS MAallTMHBl OTHOCUTENFHO 3/I1aHUA U APYTUX MalIuH4 yKa3aHUs
0 3a30pax, HATATax, BEJIMYMHAX CBOOOIHOTO X0/a U JIp.; OTIMCAHUE U
NOCJIEOBATENBHOCTD ONEPALIMIA 110 yCKY U HaJaJKe MAIIVH U T.II.
TexHonoruyeckas Kkapra JOMOIHAETCS KaTbKYJISIIIUEH HA POU3BOJICTBO PadoT.

JI71st ycTaHOBJIEHUS! CPOKOB MCIOJIHEHUS! pabOT MO ATaraM MOHTa)Xa MOYKHO
UCXOJUTh U3 CIAEAYIOIIHUX TPUMEPHBIX 00BEMOB padoT (B % OT 00111er0o 00beMa):
MOJITOTOBKA K yCTaHOBKE 00opynoBanus Ha pyHaameHT 10-15%; yctaHoBka Ha
dbyHaaMmeHT u cnava noj noumBky 20%; cOopka 1 MoAroToBka kK onpodosanuto 50-
55%; onpoOoBanue BxosocTyto u cnaya 10-20%.

Ha noctaBky 060py10BaHHSI MOHTa)KHAsi OPraHU3alks COCTABISAET
KOMIUIEKTOBOYHYIO BEZJOMOCTb I10 CIIeLUaIbHON popMe.

Jlig mydied yBsi3KM Mpoliecca MOHTaXa BO BPEMEHHU MPUMEHSIOT CETEBOE
Iu1aHupoBaHue. MIcXoaHbIM TOKYMEHTOM JJIsl CETEBOTO rpaduKa CIIy>KUT IPOEKT
IPOU3BOJICTBA PA0OT, PEINIAMEHTUPYIOLUN TEXHOJIOTHYECKYIO TIOCIEN0BATEIIBHOCTD
MOHTakKa U HOPMbI BPEMEHU, IO KOTOPBIM ONPENEISAIOT MPOJOIHKUTEIBHOCTE PadoT.
PaboTa — npou3BOICTBEHHBIN MTPOLIECC, XapaKTEPU3YIOIINIICS HAMMEHOBAHUEM,
TPYJOEMKOCTBIO 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 Pa0OUHUX U T. [I.) BO BTOPOM-
paboTy BBITOIHSIOT 0€3 CIEHUaIbHBIX MEP 110 €€ YCKOPEHUIO.

3aBUCUMOCTH — IPOIIECC, TPEOYIONNI TOIBKO 3aTpaT BpeMeHH (HaIIpuMeD,
«00KaTKa BXOJIOCTYIO», «3aTBEPJICBAHME MMOJIJTUBKH 110]] OCHOBaHUS ).

CoObITHe — (haKT OKOHUAHHS OJTHOU MJIM HECKOJIBKUX PaboT, HEOOXOIUMBIA
JIOCTATOYHBIN JJIs1 Ha4asia MOCIeyIONNX padoT (Hampumep, «yKpYIHUTETbHAS
cOopka okoHueHa»). Ha ceTeBoM rpaduke MoxeT ObITh OTHO HAaYaIbHOE COOBITHE
(Hampumep, «J10cTaBKa 000py0BaHUS 3aBEPILICHA») U OJJTHO KOHEYHOE COOBITHE,
OMpeIeNAIoIee TOTOBHOCTh MAIIMHBI K AKCIUTyaTaluu (HampuMmep, «00KaTKa mojy
Harpy3Koi 3aBepIlIeHay ).
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Puc. 1 [Ipumep ceteBoro rpadrka MOHTaKa MMPOMBIILIEHHOTO 000pYI0BaHUS

PaboTs! 1 3aBUCUMOCTH N300paXKAIOT HAa CETEBOM IpadUKe COOTBETCTBEHHO
CIUIOIIHBIMH U MTyHKTUPHBIMH CTPEJIKaMH, UIYIIUMH ClIeBa HAIPaBo, a COOBITHS -
Kpy>kkamu. CTpesIKH COMPOBOXKIAIOT HAAMUCAMH, BRIPAKAIOIMINMHU, HATIPUMED,
MPOJIOIKUTETLHOCTh JaHHON paOOThI WK JAHHOW 3aBUCUMOCTH (B pabOUMX CMEHAX),
a MHOTJIa ¥ KOJIMYECTBO pabounx. B KpyKax yka3pIBalOT HOMEpa COOBITHH.

[Tpu moctpoennu cereBoro rpadrka BHa4ajle yCTAaHABIMBAIOT KOJTUYECTBO COOBITHIA,
UX TEXHOJIOTMYECKYIO TOCIE0BATEIbHOCTh B3aUMOCBsI3b. [10 Kaxm0il paboTte
OCHOBHO€ BHHMAaHHUE yJIEJSIOT PEUICHHUIO CIIEAYIOIUX BOIIPOCOB: KaKue paboThl
JOJDKHBI OBITH 3aBEPIIEHBI MPEXKJIEC YeM HAYHETCS JaHHas padoTa; Kakue padoThl
MOTYT OBITh HAYATHI TTOCJIC €€ 3aBEPIICHUS, KaKue APYyTrue padoThl JOKHBI OBITH
BBIIIOJIHEHBI OJTHOBPEMEHHO € JJaHHOU paboToil. Heobxoanumo cneauTs 3a TeM, 4TOOBI
CTpEJIKU HE BO3BPAIIAINCH K COOBITHIO, M3 KOTOPOT'O OHH BBIIIN, H YTOOBI OHU HE
noBucainu cBo0oaHo. Kaxayro paboTy onpenenstoT 0JHO3HAYHO, TOJIBKO €1
npuCyLIed napoi coObITUI, HOMEpPa KOTOPbIX 00pa3yroT ee mudp. HenpepsiBHyO
MIOCTIEIOBATEIHbHOCTH Pa0OT B ceTEBOM rpaduke Ha3pIBatoT myTeM. [1yTs HanbombIei



JUTHHBI MEXy Ha4yaIbHBIM U KOHEYHBIM COOBITHSIMU HA3bIBAIOT KPUTHUYECKUM. Ero
OIpEJENICHNE — OJIHA U3 TJIABHBIX LIEJIEH MOCTPOEHHUS CETEBOro rpauka, Tak Kak
ATOT MyTh MO3BOJISET 3apaHee BHISBUTH PA0OTHI, OT KOTOPBIX 3aBHCHUT CPOK MOHTaXa,
¥ COCPEIOTOYNTh BHUMAHHUE HAa UX CBOCBPEMEHHOM BBITTOTHEHUH. [locTpoeHme
CETeBOro rpaduka moMoraeT BbISIBUTh pa0OThI, UMEIOIIUE PE3EPB BPEMEHHU.
CoOBOKYITHOCTH Ollepaiuii Mo ycTaHOBKe, COOpKe, HallaJKe U 0OKaTKe MallluHBI,
MPOBOJIMMBIX B HEOOXOIMMOM MOCIE0BATEIBHOCTH, HA3bIBAETCS TEXHOJIOTHYECKUMU
IIPOLIECCOM MOHTaXa.

TexHonorust MOHTaXka 000PY0BAHMS COCTOUT U3 CIEAYIOLIUX 3TANOB: IPUEMKaA
000pyI0BaHUS; PEBU3HUS U MOJITOTOBKA 000PYI0BAHUSI K MOHTaXy C BBITIOJTHEHUEM
cOOpOYHBIX paboT; mpreMKa pyHIaMEHTAa U MOJTOTOBKAa 000PYI0BAHUS K YCTAaHOBKE
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 MEXaHHU3Ma BXOJIOCTYIO U O] HArpy3Koi; KOMILIEKCHOE ONPpOOOBaHUE
MEXaHU3MOB arperara u ciayda; KOMIUIEKCHOE OITPOOOBaHUE arperaTa moJi Harpy3Kou
U C/Iayua ero B OKCIUTyaTaIlrIo.

[Tpuemka MOHTaXHBIX PabOT oopmisieTcs: akToM. [1o kaxknoMy 0OBEKTY BEAETCS
JKypHaJ y4eTa BBITIOJTHEHHBIX pa0oT. J[aHHBIE 3TOr0 KypHaja CIy>KaT OCHOBaAaHUEM
1151 0pOpMIICHUS aKTa. AKT SIBJISIOTCS JOKYMEHTOM, Ha OCHOBAaHUM KOTOPOTO OIjiaTa
3a BBIMIOJIHEHHbIEC PA0OTHI.

7 BeimosiHeHHE pabOThI
7.1 O3HaKOMIJIEHHE C OCHOBHBIMHU TEOPETUYECKUMH MOJOKEHUSIMU OPOPMIICHUS
TEXHUYECKOM TOKYMEHTAllMM HA MOHTAKHbIE pa0OTHI.
7.2 CocraBieHre MaplIpyTa TEXHOJOTHYECKOIO MPOLECCa MOHTaXa OJHOIO U3
BUJIOB HECJIOAKHOTO 000pYJOBaHUSI.
7.3 Pa3zpaboTka TeXHOJIOTMYECKON KapThl MOHTAXaA.
7.4 OdopmiteHHe OTUETA.

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)xXa

3aBoj HaumenoBanue o0bexTa HammenoBanme paboTsI

1. I'paduk BeimoaHEHUS pabOT

No | Hanme- | Enunnna | Konmuectso BecsT TpynoemkocTs CMmertHas CocraB Opurans Kanennaps rpadux
HOBAHHE | N3BMEPEHHUS | M3MEPEHUi B UEJIOBEKO- CTOMMOCTb B — JHA
IL1L. paboThI JTHSIX THIC. PYO.
Enuannet | O0mmit ITo ®Daxtu- | Pazpsag KonuuectBo
obopyno- MPOEKTY | YecKas | paboThI
BaHUsA ITo dakTu-

TIPOEKTY | YECKOE

2. JIumut MaTepHranoB u oy padbpukaToB

No HaumenoBanue u pazmepsl Enununa usmepenus KonunuectBo

I1.11. ITo dakTHueckoe

HPOEKTY

3. Ilepeuens 000pynOBaHUS, MHBEHTAPS U IPUCIIOCOOIECHHUH

No | O6o3nauenue HaumeHoBaHMe U XapaKTepUCTUKA Envuuna usmepenus Konnuectso

TMO3ULIMH
I1.11. ITo dakTHIecKoe

TIPOEKTY




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., TexHomorust peMOHTa U MOHTa)Xa
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 OOpMIIEHA
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 IMAPABIMYECKUX U CMA304YHBIX CUCTEM U IPYTHE JOKYMEHTHI,
CBSI3aHHBIE C KAYECTBOM HUCIIOJIHEHUS pabOT, KOTOPBIE U3TOTOBIISAIOTCS MOHTaXKHON
opraHmsalliei B rmpoiecce Npou3BoACTBa padboT).

HcnpITanne 1 npueMKa CTAaHKOB ITPOBOJIUTCS B COOTBETCTBHH C TEXHHYECKUMU
YCIIOBUSIMM , YKa3aHHBIMH B pa0oueil JOKYMEHTALIUH.

[Ipuemka MOHTaXHBIX paboT opopmisieTcss akToM. 1o kaxxnoMy 00BEKTY
BEJIETCS )KYpHaJ y4yeTa BhIIOJHEHHBIX paboT. J[aHHbIE 3TOr0 KypHaJla CIy>KaT
OCHOBAaHMEM JIJIsl OPOPMIIEHUS aKTa. AKT SIBISIIOTCS JOKYMEHTOM, Ha OCHOBaHUU
KOTOPOT'O OIUIAaTa 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
['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 MpoU3BeIa OCMOTP M UCIIBITAHUE YCTAHOBICHHOTO 000pYA0BaHUS
B exe
Ne HaunmenoBanme Mudp | Uasen- ®dupma, 3aBOJ Xapakre- IIpumeuan
TapHBI | U3TOTOBUTEIb pUCTHKa
I II. 00opya0BaHUS HOMEp

Komuccust nmpusHaeT yCcTaHOBIEHHOE OOOPYIOBAHHE TOJHBIM K IKCILTyaTaluu
C 00s3aTeNbHBIM YCTPAHCHUEM 3aMEUaHUi B CPOK

[Toanucu npencraBuTeneid KOMUCCHUH:

1. OT MexMOHTaXKa

2. OT 21EKTPOMOHTAaKa

3. OT rnaBHOIO PHEPreTHKA

4. OT TeXHUKH 0€30IMacHOCTH
Cnan npencraBurens YKCa
ITpuns:

1. HavyanpHuK exa

2. MexaHuK 11€Xa

3. lIpencraBurens or OI'M

3amMeuaHusl.

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:
- BOCIIUTAHKE 3HAYUMOCTHU BBIOpaHHOM Mpodeccuu
PazBurus:
- 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 .11 MoHTax, SKCIUTyaTanys ¥ pEMOHT OAbEMHO-
TPAHCHIOPTHBIX MalnH.-M.: MamuHocTpoenue, 1981. [223]

3 Weiwtnronsa M.H. , Heuaes JI.H., TexHosiorus peMmoHTa 1 MOHTa»xa
POMBIIUIEHHOT0 000pyioBanus. .-JI.: Mammnoctpoenue, 1973.

5.3 Cxema-miakar JJEHTOYHOTO KOHBeWepa

5.4 TlactiopT IEHTOYHOTO KOHBEMEpa

6 Kparkue TeopeTU4eCKue CBEACHUS

CrauvoHapHble  JICHTOYHBIE  KOHBEHEpPhl OTHOCATCS K  MalluHaM
HEMPEPHIBHOTO TpPaHCHOpPTA. XapaKTepHOM HX OCOOCHHOCTBHIO SIBJISETCS HU3Kas
CTEIEHb UX 3aBOJICKOM TOTOBHOCTH.

CranuoHapHbI€ JIGHTOYHBIE KOHBEHEPHI 00IIIeT0 Ha3HAYEHUS MOHTUPYIOT Ha
Jerkux (yHIaMeHTax, 5CTakajax W B TPAHCHOPTHBIX Tanepesx. [amepeun
BBITIOJIHSIIOT B BHJIE€ OTJEJIBHBIX MOHTAXHBIX JJIEMEHTOB JIMHHOW 15...20M,
YCTaHABJIMBAEMbIX Ha OMOpax, WIH B BUJIE €UHOTO YKPYITHEHHOTO OJIOKA.

[ToAroToBKY K MOHTa)Xy KOHBEWepa HAUMHAIOT C pa30MBKU IJIaBHOM OCH, a
3aTeéM OCeW MPUBOJHOM U HATSHKHOM CTaHIMHU, oOpamias oco00e BHHMaHUE Ha
MPUBS3KY K OCSIM TPUMBIKAIOIIUX TPAHCIIOPTHBIX U TEXHOJIOTUYECKUX YCTPOMCTB.

COopky HauMHAIOT C OMNOPHOM METAJUIOKOHCTPYKIMU TPUBOJA WIH
HAaTsDKHOM CTAHLMM, a 3aTEM MOHTHUPYIOT CPEIHIO0 4acTh. Ha 3akpensieHHyo



METAJTIOKOHCTPYKIHMIO YCTAHABIMBAIOT POJIMKO ONOpHI. Ilocie BBITOMHEHUS 3TUX
paboT yCTaHABIMBAIOT KOHBEUEPHYIO JIEHTY.

MoHTaX  JICHTOYHBIX  KOHBEHEPOB  YCKOPSIIOT  3a0JlaroBpeMEHHOU
NOATOTOBKOM M YKPYNHUTENbHOM  cOOpKOil  00OpymoBaHMs, a  TakKxke
napajjieibHbIM BEACHUEM pabOT IO MOHTaXy »dJEMEHTOB CpeAHel dacTu,
IIPUBOJHOM Y HATSXKHOM CTAHLIMM CPa3y B HECKOJIBKUX ITYHKTaX.

Ilepen onpoOoBaHHEM JIEHTOYHOTO KOHBEHepa B XOJIOCTYIO JOJKHBI OBITH
YCTaHOBJIEHBI 3alIUTHBIE KOXKYXU, OOPTA, TEUKH BOPOHKHU, OYHCTHBIE YCTPONCTBA.
Jlenta nmomkHa OBITH HATSHYTa pacueTHbIM ycuiaueMm. KonBeiiep ompoOyroT B
XO0JOCTYyI0 B TeueHue 3...4 dacoB, MpoBepsis pabOTy MEXaHHW3MOB, HArpeB
NOAIIMIIHUKOB, BpAIICHUE POJIMKOB, OTCYTCTBHE TE€UM Macjla W3 peayKTopa.
I''maBHOE BHUMaHUE yAEISIOT KOHTPOIIO ITPABUIIBHOCTH IBUKEHUS JICHTHI.

OnpoObiBaHME TMOJ HArpy3Koll OCYLIECTBJISIOT B TedeHHe 12 yacos.
['1aBHOE BHMMaHWE NPU 3TOM YAENISIOT NPaBUIBHOCTH 3arpy3Ku U pasrpy3Ku
KOHBeMepa.

7 BeimoaHeHue paboThl

7.1 O3HaKOMIIEHHE C OCHOBHBIMHU TEOPETUUECKUMHU MOJIOKEHUSIMU O
MOHTa)K€ MAILIMH HEIPEPBIBHOI'O TPAaHCIIOPTA

7.2 U3yunTh yCTPOMCTBO JIEHTOYHOTO KOHBEWEPA U JaTh €r0 ONUCAHUE

7.3 BpInosIHEHWE CXE€MBbI MOHTAaKa JIEHTOYHOTO KOHBEMepa

7.4 OdopmiieHne oTuera

8 ConepxaHue oT4yeTa

8.1 Homep paboThi

8.2 HaumeHoBaHue paboThI

8.3 Ilenb paboThI

8.4 MarepuanbHoe o0ecrieueHue

8.5 Cxema JIGHTOYHOT'0 KOHBEMepa U ero ornvcaHue
8.6 CxeMa MOHTaXa JIECHTOYHOI'0 KOHBelepa

8.7 BriBon

IIpakTHyeckoe 3ansaTue Ne 4
1 Tema: PazpadoTka cxeMbl MOHTA:Ka MOCTOBOI'0 KpaHa

21lenp 3anaTUs
OOG6yueHus:
- MproOpeTEeHNE NMEPBUYHBIX HABBIKOB Pa3pabOTKU CXeM MOHTAKHBIX
KpaHOB



Bocnuranus:

- BOCTIMTaHHE 3HAYMMOCTH BBIOpaHHOM IIpodeccuun
PazButus:

- CaMOCTOSITEIFHOCTH B TIpoIIecce y4eOHOTO Tpyaa

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 JJA0OpaTOpHOU 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-muiakat MOCTOBOIO KpaHa

5.4 TlactiopT MOCTOBOTO KpaHa

6 KpaTkue TeopeTnyecKkue CBeIeHHs

Ha MammHOCTpOUTENbHBIX NPEINPUATUIX HANOOJIbIIIEe MPUMEHEHUE UMEIOT
KpaHbl 00IIer0 Ha3HAYEHUs TPY30M0AbeMHOCTHIO 10 50 T. VIX MOHTHPYIOT B
3aKPBITHIX 1[€XaX NPOMBIIIIEHHBIX 3JJaHUI BHOBb CTPOSIIIIUXCS U ACHCTBYIOIINX,
pexe-Ha OTKPBITHIX AcTakagax.KpaHbl NOCTYMarOT HAa MOHTaXK PACCEYEHHBIMU HA
OTZIeJIbHBIE COCTABHBIC YaCTU. MOCTHI KPAaHOB MOCTABJISIIOT B BUJIE JBYX
MOJIYMOCTOB B COOpE C IIJIOIIAIKaMU UK B BUJIE ABYX MPOJIETHBIX U JIBYX
KOHIIEBBIX 0asioK. OT/IeTbHO MOCTABIIAIOT COOpAHHBIC TIaBHBIC U
BCIIOMOTaTEIbHbIE TEICKKHU, KAOMHBI, FPY303aXBATHBIC YCTPOIMCTBA U KaHAJIBI.
MocTbI KpaHOB TPY30MOIBEMHOCTHIO CBBIIIEC SOT MO YCIOBUSIM MTEPEBO3KH
’KEJIE3HOIOPOKHBIM TPAHCIIOPTOM PACWICHSIOT MPU MOCTaBKe Ha O0JIbIIOE
KOJIMYECTBO AJIEMEHTOB

[ToabeM KpaHOB B IPOEKTHOE MOJIOKEHUE OCYILECTBIISIETCS CIEAYIOIIUMHU
METO/IaMH:

- IOJTEM MOCTA C TEJIEKKOU, COOpaHHbIE BHU3Y (Ha CTEIUIaXax C
YJI0KEHHBIMH PEIbCaMM), C MOCTEAYIONUM MOHEMOM KaOUHBI,

- IOJIbEM MOCTA, PACUJICHEHHOI'0 Ha JIBa MOJIYMOCTA, C MOCIEAYOIUM
MOABEMOM TEJIEKKU U KAOUHBI



MoHTaX MOCTOBBIX KPaHOB OOILIET0 Ha3HAYEHHSI HE3aBUCUMO OT MX
pa3MepoB, MAaCChl U JINCTA YCTAHOBKU CBOAMUTCS K CIIETYIOLIUM OIEPALIUSIM:

- pa3rpy3Ka 3JIEMEHTOB KpaHa U packiaJika ux BOJU3U MecTa MOHTaxa (Win
MOHTaX C KOJIEC);

- cOopka MocCTa;

- IPOBEpPKA MEXaHMU3Ma MepPeIBUKEHUS KPaHa;

- IOBEM MOCTa @ COOPAHHOM BH/I€ WJIN OTJEJIbHBIMU ITOJIyMOCTAaMU;

- IPOBEpPKA MEXaHU3Ma TEJIEKKH;

- IOJBEM TEJIEKKH U YCTAHOBKA €€ Ha MOCT;

- YCTaHOBKa 3JIEKTpoanmnapaTypsl B KaOUHe;

- IOJTBEM U 3aKpeIIeHUuEe KaOMHBI, 3JIEKTPOMOHTAXKHBIE pabOTHI,
peryJIMpoBKa TOPMO30B U YCTPOUCTB OE30MaCHOCTH, 3alIaCOBKH KaHATOB,
onpoOOBaHUE U c/laya KpaHa.

Pa3rpy3ka 31eMEHTOB MOCTOBOI'O KpaHa Ha MECTE€ MOHTa)ka OCYIIECTBIISIIOT
[IEXOBBIMH MOCTOBBIMHU KpaHamH ( IpU MOHTa)KE B JACUCTBYIOIIEM II€XE) UITU
CTPOUTENbHBIMU (OAIICHHBIMU) U TIEPEIBMXKHBIMA MOHTAXHBIMU KpaHamu ( Ipu
MOHTa)X€ B CTPOSIILIEMCS LIEXE), a IPU UX OTCYTCTBUM — JeOeIKaMu, TOMKpaTaM

7 BeinosaHeHue padoThl

7.1 O3HaKOMIIEHHE C OCHOBHBIMU TEOPETUUECKUMHU TOJIOKEHUSIMU O
BBINIOJIHEHNUH PabOT IO MOHTaXy KpPaHOB

7.2 CocTaBieHue cXxeMbl MOHTaKa MOCTOBOT'O KpaHa OOILEro Ha3HaAuYeHUsI U
€ro onucaHue

7.3 CocTaBieHue cXeMbl MOHTaKa MOCTOBOTO KpaHa 00IEero Ha3HaYeHMUsI

7.4 OdopmiieHue oTyeTa

8 ConepxaHue oTuyera
8.1 Homep paboThl
8.2 HaumeHnoBanue paboThl
8.3 Ilenn paboThl
8.4 MarepuanbHoe o0ecrieueHue
8.5 Cxema MOCTOBOTO KpaHa O0IIero Ha3HAYEHUs U €ro OMUCaHNe
8.6 Cxema MOHTa)ka MOCTOBOI'O KpaHa O0ILEro Ha3HAUYECHHUSI
8.7 BoiBOI.



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 :
- YMEHHE OCMBICIIMBATH MOTYUYCHHBIC 3HAHUS U MPUOOPETEHHbBIEC HABBIKY .
3 3aganue

N3yunTh yCTpONUCTBO KAHATOB U UX MAPKUPOBKY.

Bri6parts cranbho# poBosounsblil kanat mo 'OCT 2688-80 s mexanuzma
NoAbEMa KPIOKOBOW TENEKKH ( IIIaBHBIA MEXaHU3M ) MOCTOBOTO 3JIEKTPUUYECKOTO
KpaHa ¢ 3alaHHOM rpy301nobeMHOCThI0 — QT , Maccoit moasecku — G Kr .

Pexxum paboThl - cpegHuil. bioku CMOHTUPOBaHBI HA MOIIUITHUKAX KAUCHHUS .

3apucoBaTh ICKHU3 TMOMEPEUYHOTO CeYeHUs KaHarta . PacimmdpoBars 0003HAUCHUS

KaHaTa
Bapuantsl 3ananuii
Ne Bap I'py3onoabeMHOCTD 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 Meroanyeckue ykazaHus IO BBIMOJHEHHUIO TPAKTUYECKON 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 —
TPaHCMIOPTHBIX MammKrHax. OHU 00€CTIeUNBAIOT MIABHOCTh U OECITYMHYIO padoTy
IpH JIFOOBIX CKOPOCTSIX, TMOKOCTh BO BCEX HAIIPABJIEHUSX, HA/IEKHOCTh 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 MIECTUIPSIAHBIE KAHATHI C YUCIOM
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 YKAa3aHUEM €ro TUIA : OpraHndecKuii (0.c)
WJIA METAJUTUYECKUM .

XapakTtep KacaHus MEXKy MPOBOJIOKAMH COCETHUX CJIOEB MPSAN MOKET OBITh
toueuHbIM (TK) wm nureitasiM (JIK). PaznoBuanoctu nocnenuero: JIK-O
(IpOBOJIOKH OTAENBHBIX CIIOEB MPSAN UMEIOT OJMHAKOBBIN AnameTp), JIK-PO

( crou B IpsIISIX COCTABJICHBI U3 MPOBOJIOK OJMHAKOBBIX U PA3HBIX IUAMETPOB ).
Crnenyer NpuMEHSTh KaHAThl JUHEHHBIM KaCaHUEM, T.K. TIPU 3TOM KOHTaKTe
HAIPsDKEHUST MEXKTy TTPOBOJIOKAMHU COCEIHUX CJIIOEB CHUKAIOTCS , & CPOK CITYKObI
KaHaTa yBenuunBaercs .CTajabHbIEe KaHAThI , KAaK U3IEIHS CTAHJAPTHBHIE ,
BBIOMPAIOTCS TI0 Pa3phIBHOMY yCHIIHIO. J{711 HABUBKY KaHATOB MPUMEHSIOTCS
Oapabanbl. bapaGaHbl TPUMEHSIOTCS JUTsl OJTHOCIIOWHBIX, PEKE, MHOTOCIOMHON
HAaBHMBKH KaHAaTOB.

BbapabGanbl BHINMOTHSAIOT 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 IPy30H0IbEMHBIX MAILIMHAX
MPUMEHSIOT Hape3Hble OapabaHbl 711 OJJHOCIONHON HAOMBKHU KaHaTa.

HpI/IMeHeHI/Ie CTAJBbHbBIX KAHATOB

CranbHbIE KaHAThI SBISAIOTCSA CIOKHBIM M OTBETCTBEHHBIM BHJOM IIPOBOJIOYHBIX
uznienuii. OHU UMEIOT OOJIBIIOE YHMCIIO TUIOB M KOHCTPYKIMI M pa3inyaroTcs Mo
(opMe MONEpPEUHOro CEUEHUsI KaKk caMoro KaHaTa, TaKk U €ro dJEMEHTOB, a TaKKe
10 PU3MKO-MEXaHUYECKUM XapaKTEPUCTUKAM ITPOBOJIOK U CEPICYHUKOB.



MPOROJIOKA T
BHYTPelnunii clIoii npsan

KoHcTpyKIus cTa1bHBIX KAHATOB

CranbHble KaHaThl, U3TOTOBJSIEMbIE M3 OOJIBIIOIO YHCIa OTACIBHBIX MPOBOJIOK,
00J1aIal0T TIOBBIIICHHON MPOYHOCTHIO W Majoll M3THMOHOM KECTKOCThIO, YTO
oOyciaBiMBaeT HMX HIMPOKOE NpUMEHeHHe B KpaHax. KOHCTpykiusi KaHaToB
HopmupoBaHa psagom ['OCT; TexHudyeckue ycioBUs Ha KaHAThl, U3rOTOBIISIEMBIE U3
KPYIJIbIX TPOBOJIOK, ycTraHoBieHbl mo ['OCT3241-80, Ha KaHaThl 3aKPBITHIE
Hecymue — o 'OCT 18899-73, Ha ocTajbHble KaHAThl — MO COOTBETCTBYIOIIUM
I'OCT. Cormacao I'OCT 3241-80 10 KOHCTPYKIMH pa3IMYyalOT KaHAThI:
OJIMHAPHOW CBHMBKHM W3 MPOBOJIOK, CBUTBHIX MO CIUPAId B OAUH WU HECKOJIBKO
KOHIICHTPUYECKUX CJIO€B; TBOMHOWU CBUBKHU, COCTOSIIIINE U3 MPAJICH, CBUTHIX B OJIUH
WM HECKOJIbKO KOHIIEHTPUYECKHX CJIOEB; TPOMHON CBUBKM W3 CBHUTBIX KAaHATOB
NBOMHON CBUBKM (cTpeHr). KaHaTbl ABOMHOW CBUBKM C IIPOTHUBOIIOJIOXKHBIM
HaIlpaBJICHUEM CBUBKUA TpsJAEd MO CIOSIM HUMEIOT MEHbIIEe CTPEMIIEHUE K
KPYYEHHI0, YeM KaHAThI C OJTHUM CJIOEM MPSICH.

i f C IUHEWHBIM KaCAaHUEM

C toueunsiM kacanueM (TK) (JIK)

HpI/IMeHﬂeMI)Ie HJIA KpaHOB KaHATbl KW IIPAJHM B KaHaTaXx HMMCIOT KPYIJIOC U
IMOIICPCYHOC CCUCHHUC.

[Io Tury CBUBKM Opsiiei U KaHATOB OJMHAPHOW CBUBKM pa3inyaroT kaHatel: TK —
C TOYEYHBIM KAaCaHHEM IPOBOJOK MexAy ciosamu; JIK — ¢ nuHeHbIM KacaHueM
IpOBOJIOK Mexay cinosamu; JIK- O — ¢ JMHEWHBIM KacaHWEM IPOBOJIOK MEXKIY
CIOSIMM TIPU OJWMHAKOBOM JMAaMETpPE MPOBOJOK Mo ciosM npsau; JIK-P — ¢
JIMHEWHBIM KaCaHUEM IIPOBOJIOK MEXKY CIOSIMH IPU PA3HBIX JUAMETPax MPOBOJIOK
B HapykHOM cnoe npsgu; JIK-3 — ¢ JIMHEMHBIM KacaHHEM IPOBOJIOK MEXITY
CIOSIMU M npoBoJokaMu 3anonHenust; JIK-PO — ¢ nuHENHbIM KacaHMEM IIPOBOJIOK
MEXIY CIIOSAMH M UMEIOIIME B MPSAIN CJIOU C IPOBOJIOKAMHU Pa3HBIX JUAMETPOB U



CJIOM C TPOBOJIOKaMHU ojauHakoBoro auamerpa; TJIK — ¢ xoMOMHHUpPOBaHHBIM
TOYEYHO-JIMHEMHBIM KACAHUEM IPOBOJIOK.

Kanarsl, paboTatoiue Ha 610kax u 6apabaHax ¢ MOTYKPYIJIOW KaHABKOMU, CIEAyeT
BbIOMpaTh ¢ npsaamu JIK, Tak kak ux nonrosedHocts B 1,5 — 2 pa3a Oosnblie, yem
Ka”aTtoB ¢ npsasmu TK.

[lo wmarepmany cepaeyHUMKa pas3au4aroT KaHaTbl: 0.C. — C OPraHUYECKUM
CEPACYHMKOM M3  HATYpAJIbHBIX  WJIM  CHHTETHMYECKUX  MATEpHUAJIOB,
IPEIOXPAHAIONIMM OJlaroiapsi MPOMMUTKE CMAa3KOil BHYTPEHHHE YacTU KaHaTa OT
KOPPO3HHM U CHOCOOCTBYIOIIMM YMEHBIIEHHIO HCTHPAHUS MPOBOJIOK; M.C. — C
METAIINYECKUM CEPACUHUKOM.

B kaHatax JBOMHOI CBUBKHM OOBIYHO NMPUMEHSIOT OpraHUYEecKe CepieYHUKU. B
rOpsiuMX LieXaxX MCHOJIb3YIOT acOECTOBBIE WM METAUIMYECKUE CEPACUHUKH.
Merannuyeckue CepACYHUKU IPUMEHSAIOT TaKXKe IIPU MHOIOCIIOWHOW HAaBUBKE HA
OapabaH.

ITo cnocoOy cBHUBKM pa3inyaroT KaHaTel: H- HepackpyumBarommecs (Ipsad B
KaHaTax JIBOWHOW M TPOMHOW CBUBKH, HAPY’KHBIC NP MHOTOIPSAIHBIX KaHATOB,
IIPOBOJIOKM B KAaHATax OJWHAPHOW CBUBKH COXPAHSAIOT CBOE IIOJOKEHHUE IOCIIE
CHATHSI TEpPEBS30K M 3aBapKh C KOHUA KaHaTta, IPU OTOM METAJUIMYECKHE
CEpACUYHUKH MOYHO W3rOTaBIMBaTh  PACKPYUYHBAIOLIUMUCH); P -
packpyuuBarouiecss (CTpEHIH, MNpsSOd M MPOBOJIOKH HE COXPAHSAIOT CBOETO
MIOJIO’KEHUS B KAHATE I1OCJIE CHATHS MEPEBSA30K U 3aBAPKU C KOHIIA KaHATA).

HepackpyunBatonuecss KaHaThl OJlaroapsi MpeaBapuTEIbHOMY H3THOY MPOBOJIOK
UMEIOT MEHBINIEEe CTPEMJICHHE K KPYUYEHHI0O W OO0pa30BaHUIO y3JIOB W TETENh U
00y1a1aroT OOJIBIIIEH JOJITOBEYHOCTEIO.

[To HampaBiI€eHUIO CBUBKH PA3JIMYalOT KaHATHI IPABOW CBUBKU U JieBOil (JI)
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IIpaBas cBuBKa JleBas cBuBKa

HanpaBneHHe CBHMBKM KaHaTa ONpPCACIIACTCA: JJISI KaHATOB OI[HHapHOfI CBUBKHU —
HAIIPaBJICHUCM CBHUBKHU IIPOBOJIOK HAPYXHOI'O0 TCJIOA; OJIA KaHATOB ,HBOﬁHOﬁ
CBUBKHU — HAIIPABJICHUCM CBHBKH prl,ﬂeﬁ Hapy>XXHOTO CJIOA; OJIA KaHATOB TpOfIHOﬁ
CBUBKHU — HAIIPABJICHUCM CBUBKU CTPCHI' B KAHATAX.

HampasieHue CBUBKM UMEET 3HAUCHUE TOJIBKO MPU TIaAKuX OapabaHax.



"

[Tpu moaBecke Kproka WiM rpeidepa Ha AByX U OoJiee BETBAX JUJII YMEHbIIEHUS
Kpy4eHUs CIEAYET IPUMEHATh KaHAThl PAa3HOU CBUBKHU.

[To coueranuio HaNpaBICHU CBUBKH KaHATa U €ro 3JIEMEHTOB B KaHATAaX JBOMHOU
Y TPOMHOM CBUBKHM Pa3IMyalOT KaHATHI: KPECTOBOM CBUBKHU (HAIPABICHUE CBUBKHU
KaHaTa W HalpaBJCHUE CBUBKUA CTPEHT W NpsSAed MNPOTUBOIOIOXHO); O —
OJIHOCTOPOHHEW CBUBKM (HANpaBJICHUE CBUBKM KaHaTa W CBUBKU MpsAJed 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 moAbeMHBIX 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
Kpy4eHHMsI KaHaTa (Hampumep, TATOBble KaHATHI, KAHAThl MEXaHU3MOB HU3MEHEHUS
BBUIETA CTPEN) U HPHU 3TOM MHPUMEHEHBbI MOIYKPYTJble KaHABKUM M OJHOCIIOMHAs
HaBUBKAa, PEKOMEH1Y€ETCSI OJHOCTOPOHHSISI CBUBKA.

KanaTel TpPOMHOM CBUBKH M3TOTABIMBAIOT TOJIBKO KPECTOBOU CBUBKHU.

[lo cremeHn KpyTUMOCTH pa3iMYaOT KaHAThl: KpyTamuecs (C OJAMHAKOBBIM
HaIpaBJIeHHEM Bcex mpsifen B crpenr); MK — mano kpyTsiuecs: (MHOTOCIOMHBIE
MHOTOIPSAIHBIE W OJIMHAPHOM CBUBKM C IPOTHUBOMOJIOKHBIM HAMpaBJICHUEM
CBHUBKH 3JIEMEHTOB I10 CIIOSIM).

[Io MexaHMYECKUM CBOMCTBAM Pa3JIMYAIOT KAHATHI U3 NMPOBOJIOKM Mapok B, I m II.
Mapky B crenyer npuMeHSTH TOJBKO B 0COOO OTBETCTBEHHBIX cliydasx. B
OCTAJIBHBIX CJIy4asx JUIsi KpPAaHOBBIX KAaHAaTOB pPEKOMEHIYETCA IPHUMEHSTH
IIPOBOJIOKY MapkH .

[To BuUIly MOKPBHITHS MOBEPXHOCTH IMPOBOJIOK B KaHATE pa3IMyalOT KaHAThI: 0e3
nokpeiTust; OXK — ¢ IMHKOBBIM MOKPBITUEM IPOBOJOKK JII OCO00 JKECTKUX
arpecCUBHBIX yCIOBUM paboThl, XK — ¢ IIMHKOBBIM MOKPHITHEM IPOBOJIOKU IS
KECTKHUX arpeCCUBHBIX yCIOBUN paboThl; C — C IIMHKOBBIM MOKPBHITUEM MTPOBOJIOKU



JUISL CPEIHUX arpecCUBHBIX YCI0BUHM padboThl; [1 — ¢ mokpbITHEM KaHATa WU
NpsAeH NCKYCCTBEHHBIMU MaTEpHaIaMU.

JJ1 KpaHOB MPUMEHSIOTCS KaHAThI IPYy30BOr0 Ha3HauUEHUs, 0003HauYaeMble OyKBOIl
I', kKaHaTBI TPY30JII0ACKOTOHAa3HauYeHUs 0003Ha4aroT OykBamu ['J1.

[To TOYHOCTH W3TOTOBJICHHUS PA3TMYAOT KaHAThl HOPMAJIBHOW TOYHOCTH U
noBbitieHHOH (T).

MapkupoBouHasi rpynmna Mo BPEMEHHOMY COMPOTHUBICHUIO Pa3phIBY IMPOBOJIOK
npuHUMaeTcsi 00bI9HO 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 MapKMpPOBOYHBIMU TIPYIIIAMH BPEMEHHOTO CONPOTHUBIICHUS paspeiBy - 1370
(140), 1470(150), 1570(160), 1670(170), 1770(180), 1860(190), 1960(200), 2060

(210), 2160(220).

Kanatrel wmapkupoBounbix Tpynn 1370(140) - 1770(180) wusroraBnuBaroTcs
CEPUITHO, OCTAIIBHBIE 110 COTJIACOBAHUIO.

ITo BUIY NOKPBHITHA MOBEPXHOCTH NMPOBOJIOKH:
0e3 TOKpBITHS: C IIMHKOBBIM IOKPBITHEM - i1 0CO00 KECTKHX arpecCHUBHBIX
ycioBuii 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).

IIo coyeraHurw HampaBJeHHMHA CBMBKM KaHAaTa U ero 3J1EMEHTOB:
KPECTOBOM CBHBKHM - HAIpPaBJICHUE CBUBKH NPAJICH B KaHATE MPOTHUBOIIOJIOXKHO
HalpaBJICHUIO CBUBKM IIPOBOJIOK B TPSAASX; OJHOCTOpoHHeH cBUBKH (0) -
HaIpaBJICHUE CBUBKU MPSAJICH B KAHATE U MPOBOJIOK B MPAISIX OJJUHAKOBOE.



ITo CTeNeHHu KPYTHMOCTH:
KPYTSIIMECS - C OAWHAKOBBIM HAMPABICHHEM CBHBKM BCEX MPSACH IO CIIOAM
KaHaTa (IIECTU- U BOCBMUIIPSAJIHBIC KAHATHl C OPraHUYECKUM WU METAUIMYECKUM
CEpJICUHUKAMM );

ManokpyTsaumecs (MK) - ¢ npOoTHUBONOIOKHBIM HaIlPaBICHUEM CBUBKHU 3JIEMEHTOB
KaHaTa II0 CJOSIM B MHOTOCJIIOMHBIX, MHOTONPSIHBIX KaHAaTax M B KaHaTax
OJIMHAPHOW CBUBKH.

Io CIocooy U3rOTOBJICHUS:
HepackpyuuBatomuecs (H) - aneMeHTsl kKaHaTa COXpaHSIOT CBOE MOJIOKEHUE TIOCIIE
CHSTHUS BSI30K C KOHIIOB KaHATa U yJaJIeHUs 3aBapKd TOPILIA; PACKPyUHUBAIOLIUECS;
puxtoBaHHbie (P).

[Io Tunmy CcBUBKM mpsiieli ©W  KAHATOB  OJAMHAPHOM  CBUBKH:
C TOYEYHBIM KacaHueM MpoBOJIOK Mexay ciosmu (TK); ¢ nuHeidHbIM KacaHueMm
npoBosiok Mexay ciosmu (JIK); ¢ KOMOMHUPOBaHHBIM TOYEHYHO-TUHEUHBIM
KacaHueM MpoBoJIoK Mexay ciosimu (TJIK).

IIo TOYHOCTH HU3roTOBJICHUA:

HOPMaJIbHOM TOYHOCTH; TOBBIMIEHHOM TouHOCTH (T); C  y’KecTOYeHHBIMU
MpeneNbHBIMU OTKJIOHEHUSMH T10 JUaMETpPy KaHata.

IIpumep yc10BHBIX 0003HAYEHHU I

{!l,I_Il-[{JU'I'L}pL}HHL‘:fi CHBHEEKH

Mapka B —

r MOBBILICHHOH TOUHOCTH
AHAMET ‘L

T 1 Kanmar 12-I71-B-J1-0-H-T-1770 TOCT 2688-80

TPy 30JIHNICKOTO MapPKHPOBOYHOH IPYIIIE]

HA3HAYEHHA 1770 Hivana™ (180 kre/mm)

JIEBOH CBHBKH HEpﬂCKP}”—THRﬂEﬂ[I[HﬁCﬂ

HasBanue HN3o00paxkenue



OnHonpsSI AHBIN

TpexnpsiaHbli

[TaTunpsianbIi
(1 — npoBosoka, 2 — npsiab, 3 — CEepACUHUK)

[TecTunpsaubIit




Bocsmunpsgabii

Bocemuaanatunps a1

3aKpbITOM KOHCTPYKIUHU C ABYMS CJIOSIMUA KJIMHOBUIHOM
MIPOBOJIOKH, OJTHUM CJIOeM Z-00pa3HOW 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 pseH, CBUTHIX B OJUH

KOHIICHTPHUYECKUM ciol (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 Tpoiinas cBuBKa



[Tpunoxenue 1 .
HauMenbllee qonyckaeMoe 3HaueHne KodpduienTa 3anaca npounoctd — K mo
HopMmaM Pocrexnanzopa
HaumenoBaHue kaHaToB

['py30BbI€ U CTpENIOBBIE I IPUBOIOB
Pyunoro

4.5

5.0

MammHHOTO TpU peKuMe paboTHI :
JETKOM

cpeaHeM

5.5

6.0

TAKCIIOM

CrpenoBbie ,BRINOIHSIONUE (YHKIIMHA PACTSIKEK
['petidepusie , 115 rperidepoB ¢ pa3aeabHbIM MPUBOIOM

3.5

6.0

5.0

['petidepubie nms rpetiepoB ¢ MPUBOJAOM OT OJTHOTO JABUTATENS , @ TAK HKE

rpeidepoB 0JTHOKAHATHBIX ¥ MOTOPHBIX
3.

5

OTTSHKKH MayT U OTOP :

IIOCTOSTHHO JIEVCTBYIOINX KPAHOB
BPEMEHHO JIEUCTBYIOIINX KPAaHOB

[Ipunoxenue 2.
Haumenbiiee nomyckaemoe 3HaueHHE KOdPGUIIMEHTA € TI0 HOpMaM
Pocrexnanzopa .
Tun rpy30no1beMHON MaIIHBI
['py30mopeMHbBIE MAIITHHBI
BCEX THIIOB, KPOME CTPEIIOBBIX
KpPaHOB, DJIEKTPUUYECKUX TaJeH U
nede1ok

3.0

Tun npuBoaa

Pyunon

9,0

Pexxum paboTsI

MamvHHbBIT
cpenHui 25

18

JIETKUU

€

20

Tsokenour 30

Tabnuua 1- Kanatsl. TUIT JIK-P6x19+10.c (I"OCT2688-80)

OvameTp, Mm Pacuert-
Pa3pblBHOE ycunive kaHata B H,He MeHee
MPOBOMOKY Has npn pacyeTHOM npefene NpoYHOCTM
nepsoro| Broporocnoss | ... | Macca Ha pacTsxeHue, H/m?
eHTpanb-
HeHtp cnos M Bonbluor| geex 1000 m
kaHaT | popy | (BHYTPeH| Mianoro O |npoBonok| cmMasaH-
a pa3mepa
Hero) pasmepa|  mm2 _
HOTO 1150 -10{160 -10{170 - 10{180 - 10/ 190 - 107
1 6 6 6 KaHaTa,
NPOBOJIOKalNPOBOOK|MPOBOSOK|MPOBOJIOK .
81| 06 055 | 045 | 06 | 26.18 | 24.42 | 33300 | 35500 | 37800 | 40000 | 42200
88 | 065 06 | 05 | 065 | 31.19 | 29.10 | 39600 | 42400 | 45000 | 47600 | 50300
95 | 07 065 | 055 | 07 | 3669 | 3423 |46700 | 49900 | 52900 | 56100 | 59200
15| 086 | 075 | 065 | 085 | 51.68 | 48.22 | 65850 | 70250 | 74650 | 79050 | 83450




OvameTp, Mm Pacuert-

Pa3zpbiBHOE ycunuve kaHaTta B H,He meHee
MNpoBOJIOKN HaA NpK pacyeTHOM Npeaene NPOYHOCTU
nepsoro| Btoporo cros Macca Ha pacTsxeHue, H/m?
LieHTpans- CeueHusa
cnos Bonbuwor| pgecex 1000 m
KaHaT woii | (BHYTpen| Manoro o

a pa3mepa NMPOBOJIOK| cMa3aH-
Hero) pasmepa| | mm2 )
HOTO 1150 -10{160 - 10{170 - 10{180 - 10{ 120 - 10’

1 6 6 6 KaHaTa,

NPOBOJI0Ka(MpOBOJIOK|NPOBOOK|NPOBOJIOK “r

12.5 0.9 0.8 0.7 0.9 58.69 54.75 | 74800 | 79800 | 84700 | 89600 | 94700
13.5 0.95 0.85 0.75 0.95 64.05 59.76 | 81650 | 87050 | 92500 | 97950 | 103450
16.5 1.2 1.1 0.9 1.2 104.56 97.5 |133000{141500|150500!159500| 168500
17.5 1.25 1.15 0.95 1.25 114.46 | 106.8 |145900|155050(165350/175100! 184800
19.5 1.4 1.3 1.05 1.4 143.63 | 134.0 [182500(195000|207000!219500!| 231500
21.0 1.55 1.4 1.2 1.55 174.78 | 163.1 [222800(237700|252500|267400| 282250
22.0 1.6 1.45 1.25 1.6 184.50 | 1721 |235000]|230500( 26600 |282000! 297500
24.0 1.75 1.55 1.35 1.75 220.46 | 205.7 |281100|299800(318500(337250! 356000
25.0 1.8 1.65 1.4 1.8 239.16 | 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.PaccuuThIBaeTCA IEMCTBUTENBHBIN 3a1ac MPOYHOCTH KaHaTa — K3a.
Ksg= Fpaz-Zk-Zn/((Q + G)-10)
5. CpaBuuBarorcs kodhdurments! K3 u Ks.
[Ipu ycnouum K31 > K3 ,xaHaT MOKHO HCTIIOJIB30BATh .

6. Onpenensem nuamerp 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 LIEJIOTO 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 KaHaTa .

Brinonnenue pacueToB quaMeTpa KaHATHOTO OapabaHa MexaHHW3Ma MoAbEMa .
7.3 BbINOJHEHHS 3CKH3a MONEPEYHOr0 CEUCHUS KaHaTa .

7.4 Odopmiienne oTuera .

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 .



IIpakTuuyeckas padora Ne6

1 Tema: Pacuer cTpomnos.
2 Heanb 3aHsATHS
OO0yueHnns:
- IPUBUTHUE HABBIKOB pacyeTa CTPOIIOB.
Bocnuranus :
- CO3HATEIILHOTO OTHOIIEHUS K MPUOOPETEHUIO TEOPETUUECKUX 3HAHUHN U
MPAKTUYECKUX HABBIKOB .
PazBurns :
- YMEHUE OCMBICIUBATh MOTYUYEHHbIC 3HAHUS U TPUOOPETECHHBIC HABBIKH .
3 3amanue
N3yunTh 0COOEHHOCTH CTPOTIOBKH I'PY30B.
BpInonmHUTE 3CKM3 CTPONIOBKY I'Py3a.
Bri6parth cranbHO# ipoBosiouHbIi ruOkmii kaHaT mo ['OCT 2688-80 nns momgbema
rpy3a maccou G Kr.
BapuanTel 3ananui

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 MeToauyeckne yKa3aHus MO BBITTOJIHCHUIO MPAKTHIECKON paOOTHI .
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.: Mamunoctpoenue, 1990.

6 TeopeTnueckue CBEJCHUS

Jliist mobema u nepeMeneHus KpynHorabapuTHBIX TPY30B Ha IIPOU3BOICTBEHHBIX
00BEKTaX 4acTO UCHOJIb3YIOT CTPOIBI COCTOSIIINE U3 HECKOJIBKIX BETBEH,
MOJIBEIICHHBIX HAa OJTHOM 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 Taxoke Hopmamu u npaBmiiaMu B 00J1aCTH TPOMBILIEHHON 0€30MaCHOCTH.

Takue u3ienus Ha3bIBaIOT MHOTOBETBEBBIMH CTPOIAMU WM «ITayKaMuy, K HUM
MOHO OTHECTH Takue npucnocodiaenus kak kanatuelie crponsl 2CK, 3CK, 4CK,
6CK, 8CK, a Taxxe ux aHaJIOTH U3 APYTroro ChIpbs (1I€TH, JICHTHI U T.1.). Kak
JIETKO JI0TajaThes, udpa B HAMMEHOBAHUH YKA3bIBAET HA KOJIMYECTBO BETBEM

B COCTaBe CTpoOIa, OyKBEeHHOE 0003HAYEHUE YKA3bIBAET HA TUIl THOKOTO 3JIEMEHTA
ucroiabzyemoro npu ero usrorosienun (CK — ctpon kanatubiii, C1[ — ctpon
uenHou, CT — cTpomn TeKCTUIIbHBIN).

2CK- cTpon KaHaTHBIA ZCK- cTpon KaHaTHLIA 4CK- cTpon KaHaTHbIA ACK 2- cTpON KAHATHBLIA
ABYXBETEEEOH TREXBETEEBOMN YEThIPEXBETERRBOM UEThIPEXBETREROMN
C YPaBHHTENbHLIMK 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
rpy30I0IbEMHOCTh Ha UX KOJIMYECTBO, 3TO HEMPABUIHHO.

6.1 TTogbop cTpOIOB K MepemMeIaeMbIM rpy3am

Bb160p CTpONOB HauMHAKOT C ONpPEAENCHUS MAcChl Tpy3a U PaACIOJIOKEHUS €ro
neHTpa Tskectd. Eciam Ha rpy3e Takux 0003HAUYE€HHU HET, TO HEOOXOAMMO
YTOYHUTH 3TH MAPAMETPHI y JIULA, OTBETCTBEHHOT'O 3a IIPOU3BOICTBO



rpy30noabeMHbIX paboT. Bo Bcex ciaydasax HE0OXOAMMO YOeAUThCS B TOM, YTO
rpy3, MOJUISKAIUN MTePEMEIICHUI0, MOKET ObITh MOJHAT MMEIOIIMMUCS B BallleM
paclopsbKeHUU  TPY30MOABEMHBIMH  CPEJICTBAMH. Onpenenus Maccy
IOJJHUMAEMOro Irpy3a M PpacloJIOKEHHE LEHTpa TSDKECTH, 3aTEM  ONPEAeIIsIoT
YHUCIIO MECT 3aCTPONKH U UX PACIOIOKEHHE C TAKUM pacuyeroM, 4ToObl Ipy3 HE
MOT ONPOKHMHYTBCSI WJIM CaMOCTOSITENIbHO pa3BepHyTbcsa. M3 3TOro pacuera
BBIOMpAIOT CTPON WM  HOJXOJMIIEe IPy303axBaTHOE  IPHUCIOCOOJIEHHUE.
OAHOBpPEMEHHO CJEIyeT YYMTHIBATh JJIMHY BBIOMPAaeMOro MHOI'OBETBEBOIO
CTPOIOBOI'0 I'Py303aXBaTHOI'O IPUCIIOCOOIICHHUS.

[Ipu BBIOOpPE NIIMHBI CTpOMa CIEAYyeT UCXOAUTh U3 TOTO, YTO MPU MAJION JJIMHE
yroa MeXIy BeTBsIMU cTpon Oyaer Oombiie 90°, a mpu OOJbLION JUIMHE —
TEpsieTCs BBICOTA TMOABEMA TIpy3a U BO3HUKAET BO3MOKHOCTb €ro Kpy4EeHHS.
OntumainbHble YTIIbl MEXAY BETBAMHU CTPOIl HaxoAsTcsa B mpeaenax 60 — 90°

(puc.l).

HpI/I BI)I60p€ CTpoIl CJICAYCT TAKIKE OIIPCACIIUTDb, U3 KAKUX 3JJICMCHTOB OOJIDKHA
COCTOSTH THOKas 4YacTh CTpoOI1ia (CTaJIBHOﬁ KaHaT MWJIMN ICIIb, HMJIN ,prrOﬁ BUJI
JKCCTKUX CTpolmr Hu T. H.) N KaKHuC KOHICBBIC M 3aXBATHBIC OJICMCHTBLI
uenec006pa3Hee HCITIOJIB30BATh AJIA IMOABEMA KOHKPCTHOTI'O I'py3a.

N =0,5P; N, =P/y2;
N,=P/\3: N, =P.

Puc.1. Cxema pacnpenesenus Harpy30K Ha BeTBHU cTpona: I — pekomenayemas
30Ha 3axBara rpysa; Il — He pekoMeHyeMas 30Ha 3aXBarTa rpysa

6.2 BriOop rpy3oBoro crporia



OnpeaenuB Maccy MOJHUMAEMOro Ipy3a, Jajiee HeoOX0AMMO MPaBWIHLHO BHIOpPATh
CTPOI C Y4ETOM Harpys3Kd, KOTOpas BO3HUKAEeT B KaXJOW ero BeTBU. Harpyska,
MNPUXOJSIMIAsICS Ha KaXAYH BETBb, MEHSAETCS B 3aBUCUMOCTH OT 4YHCIA MECT
3allenKH Tpy3a, OT €ro pa3MepoB, OT yriia MEXAY BETBIMH CTPOIA, OT JJUHBI €ro
BETBEU. YCWIMs, BOZHUKAIONIME B BETBSIX CTPOINA MpPH MOAbEME Ipy3a, MOKHO
OTpEeNeIATh IBYMs criocobamu (puc.2).

WG u’u m

1] 1,000

5 1.003

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 — YCKOpEHHE CBOOOJIHOTO naJIeHUs (g=9,8 Mm/c2 )
n — Yucino BETBEM cTpora.
o — Yron HaAKJIOHA BETBHU CTporma (B rpamycax).
2. 3aMeHUB I8 MPOCTOTHl pacyera ~l/coso KodDPUIMEHTOM m, MOIYUHM
S = meGeg/(ken), (2) tne: m
— Koadduument, 3aBucsAmMil OT yria HakJIOHAa BETBM K BEPTHUKAIM; MPU O
= 0° — m = 1
npu v} = 30° — m 1,15
npu v} = 45° — m 1,41

mpu o = 60° — m = 2,0.

Kanatel momkHBI OBITH TPOBEPEHBI HA MPOYHOCTH pacuérom: P/S > Kk,
rae: P — paspeiBHOe ycunue kanara B 1enoM B H(krc) mo ceprudukary.
S — HanOoJbIIICe HATSKCHUE BETBU KaHaTta H(krc).
k — momKeH COOTBETCTBOBAaTh yKa3aHWEM TabJuilbl — KOA(PUIMEHT 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 maccou 1000 kr, yucimom BeTBei crporma n = 4 u o = 45°
MMEEM

S = 1,42-10 000+9,8/(4+0,75) = 46 390 H,
['py3onoabeMHas cuia, MpuxoAsuascs Ha OJIHY BETBb cTpomna, paBHa ~50 kH.

[Tpumep Ne2.

[Tpn mojacyere ycuiawii B BETBAX CTpOIla BTOPBIM crocoOoMm 3amepsieM JuinHy C
BeTBel (B Hamem ciydae 3000 mMm) U BBICOTY A TpeyrojibHMKa, 00pa3oBaHHOIO
BeTBsIMU cTpona (B Hamem caydyae 2110 wmm). IlomydeHHble 3HaueHHS
MOJCTaBJIsIEM B bopmyy
S = GeCeg/(A *nek).
Harpy3ka nHa omny BerBb cTtpoma S = 10 000°3000¢9,8/(21104+0,75) = 46 450
H, T. e. Takxe paBHa ~50 xH.

Harpyska, npuxogsuasicss Ha OJIHy BETBb CTPOIa, MPSIMO MPOMOPIUOHAIBHA YTy
MEXIYy BETBSIMH CTpoma W OOpaTHO NPOIMOpPIMOHAIbHA YWCTy BeTBeil. Takum
o0Opa3om, JUIsl TOIbeMa TOTO MJIM MHOTO Tpy3a UMEIOIIUMCS CTPOIIOM HEOOXO0TUMO
IPOBEPUTH, YTOOBI Harpy3ka Ha KaXIyl BETBb CTpONa HE MpeBbIIIaA
JOMYCTUMOM, YKa3aHHOW Ha OupKe, KieiiMe WM B macnopre. B cooTBETCTBUU C
JNEUCTBYIOIIMMHU  mpaBuinaMu  PocrTexHaaszopa TIpy30HOABEMHOCTh  CTPOIIOB,
MMEIOIIMX HECKOJIBKO BETBEW, PACCUUTHIBAIOT C YYETOM yTJIa MEXAy BeTBAMH 90°.
[TosTomy, paboTasi TpyNMmoOBBIMU CTPOMAMH, HEOOXOJUMO JIUIIb CJICAUTH, YTOOBI
YIoJI 0. He TIpeBbIan 45°.



Ecnu rpy3 oOBsI3bIBa€TCS OJTHOBETBEBBIMU CTPOMAMU, HApUMEp OO0JICTYCHHBIMH,
pacCuMTaHHBIMM Ha BepTUKaJIbHOE TMoJoxkeHue (o0 = 0°), TO BO3HHUKAET
HEOOXOJIMMOCTh YYUTHIBATh W3MEHEHMsI yTJja W, CIeJ0BaTelIbHO, HArpy3Kd Ha

BETBU CTpOIIA.

Harpy3sku, aeicTByromye Ha OJHY BETBb CTPOIA MPHU PANTMUHBIX YIJIAX MEXKIY
BETBSIMU, IPUBEJICHBI B Ta0. 2.

Tabnuna 2- Harpy3ku, neiicTByroiide Ha BeTBb cTpona, 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

16000

20000

62,5
80

100

31,25
40

50

72,5

96

115

36,25

48

57,5

90 45
119,8 56,4
1425 71,25

[Ipu cTpomnoBke rpy3a rpyInmnoBbIM CTPOIIOM Harpy3ka Ha €ro BETBH, €CJIU UX 0ojee
TpeX, B OOJIBIIMHCTBE CIYy4aeB paclpeiesiIeTCsl HEPAaBHOMEPHO, TOITOMY
HEO0OXOJIMMO CTPEMUTHCS, TaK 3alENUTh IPy3, YTOOBI BCE BETBU CTPOIIA MOCIIE
3alEIJICHUS] U HATSYKEHUSI UMENU 110 BO3MOYKHOCTH OJIMHAKOBYIO JJIMHY,
CUMMETPUYHOCTh PACTIOJIOKEHUS U OJITUHAKOBOE HATSKEHUE.

Tabnuua 3-OcHOBHbBIE TApAMETPhl KAHATHBIX BETBEH

PacuerHo JnameTp kaHATOB Huamert
o MapKupoBOYHOH rpymmsl 1770 p
O06o3HaueH Jomyckaem (180), mm KOyIla,
pa3pbIBHO
ne I'py3onoaseMHOC | ast Harpy3Ka & yeHme MM
KaHaTHOM Thb, T Ha BETBb, SeTBH Iroc|(roc|roc|roc|rociaocrt
BETBU kH <aHaTa T T T T T P
> 1268830713079 | 7668|7669 | 50090-
kH 92)
BK-0,32 0,32 3,14 18,8 6,2 163 |65]| 63159 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 | 8,5 - - 7,2 30
BK-0,63 0,63 6,18 37,0 83 19,0 | 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 11,0 (11,5 11,5 - [10,5| 40
BK-1,25 1,25 12,26 73,8 12,0 - - | 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| - |145| 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 49,05 294,0 240 - - 123,5(23,0] 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 78,50 470,0 130,5| - |[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 - 139,0]38,0(35,5;| 105
36,5

[Ipumeuanue. JJonmyckaercs NPpUMEHATh KaHATHI JPYTUX MAapPKUPOBOYHBIX TPYIIL; IPU
3TOM pacyeTHOE Pa3phIBHOE YCHIIME BETBM KaHATa, YKAa3aHHOE B HACTOSIICH TalOiMIle, TOIKHO
ObITh MEHBIIE pa3pbIBHOIO yCWIMS KaHata B IenoM, ykazanHoro B I'OCT 3071, T'OCT

3079TOCT 7668 n I'OCT 2688
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Metoanueckue pexomenaanuu 1 MJIK 03.03 Opranusanus HaJaJ049HbIX
padoT Mo NPOMBINLIIEHHOMY 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 METPUUECKOMN 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 IBUKCHUS B CTAHKE.
3.2. Kugematuka cTaHka.

3.3. Hanagka TOKapHO-BUHTOPE3HBIX CTAHKOB JJISI IPOU3BOCTBA
paznuuHbixX padot (JI.1, ¢.40-49) (J1.2, ¢.20-35).

4. ITopsAIOK BHINOJIHEHUS PadoThI

4.1. U3yunTh yCTPOMCTBO TOKAPHO-BUHTOPE3HOI'O CTAHKA.

4.2. HacTpouTh CTaHOK Ha Hape3aHUe OJHO3aXO0HOU METPUUECKON pe3bObl
C HOPMAJIbHBIM IIarOM.

4.3. HacTpouTh CTaHOK Ha 00pa0OTKy KOHMYECKOU MOBEPXHOCTH OJHUM M3
CIoco0o0B.



OTYET
no JaboparopHoii padore Nel

1. Tema u nenu padoOTHI.

2. MarepuanbHOe 0OecreueHue.

3. [lepeuncnutb OCHOBHBIE y3J1bl U MEXaHU3MBbI CTAHKA.

4. JlaTh KpaTKyIO TEXHUYECKYIO XapaKTEPUCTUKY CTaHKA:

- HANMEHBIINN 1 HAauOOJBIITNI THaMeTPhl 00padaTHIBAEMOM 3aTOTOBKH;

- HanOoJIbIIIee PACCTOSTHUE MEXKIY LICHTPaMU;

- HanOOJNBININI ¥ HAUMEHBIITUH TIar Hape3aeMOoil METPUUYECKON PEe3bOHI;

- HAaMMEHbIIIasi ¥ HauOOJIbIIasl YACTOTA BPAIICHUS IITTHH/IEIIS.

5. N300pa3utk npoduiib Hape3aeMoi pe3bObl U yKa3aTh Ha 3CKU3E I1ar
pe3b0bI 1 yroa mpoduiis pe3pOsl (B MaciiTade).

6. N300pa3uTh 3CKHU3 HAJIAJIKK CTAHKA HA Hape3aHue pe3b0bl (METPUUECKON)
C KpaTKHM OMMCAHHUEM IOCIIE0BATEILHOCTH pa0OTHI. 3anicaTh YpaBHEHHE
KWHEMaTU4eCcKOoro OanaHca JJis ABM)KCHUS MTOIauyl MPY Hape3aHUH METPHUUECKON
pE3bOBL.

7. CocTaBUTh 3CKU3 HAJAJKU CTaHKA Ha 00pabOTKy KOHYCa OJTHUM 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. JIabopaTOpHBIH MPAKTUKYM I10 KypCy
«Mertannopexyume crankn». — M.: Beicias mikona, 1991.

TABJIULIA UCXOJHBIX JIAHHBIX

No Jnuna L, JluHa |, Huamertp D, | Auamerp | Illar

BapuaHTa | 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, nanaakoit ctanka Ha 00pabOTKy
3aJJaHHOU JIeTaJIH.

1 O6opypoBaHMe, OCHAcTKa

1.1 Cranok mogenu 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 yIIpaBIIsIONIei
IPOrpaMMBbl: YEPTEXK JETAIH, PACUETHO-TEXHOJIOTUYECKAs KapTa, yIpaBIIstonas
nmporpamma.

1.6. 3aroToBKH 11 OETAIH.

1.7. UHCTpyKIMS 110 TEXHUKE 0€30MaCHOCTH.

2 IlopsiioK BBIMOJHEHUS PA0OTHI

2.1 CooO1ieHne TeMbl, IIaHa, TOCTaHOBKA IEJIN YPOKa.

2.2 HCTpYKTaX MO TEXHUKE O0€30MMaCHOCTH.

2.3 BKIIIOYUTH CTaHOK, IPOBEPUTH HA XOJIOCTOM XOLY.

2.4 O3HaKOMUTBCS C HA3HAYEHNUEM IPOIPAMMBI.

2.5 O3HaKOMJIEHHE C TAHEJbIO YIIPABJICHHS CTAHKOM /pUCYHOK 3.1/

2.6 O3HakoMmIIeHHE 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 [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, kotopas 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,
HaIpuMep, TPUMEHATh 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 MpH BHIBOJIE M300paKEHUI HA SKpaH JUCILICS.
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 citykeOHOM nHpOpManmy;

2) pacmiudposku YII;

3) popmupoBaHuUs IEpEeMEIIECHHUIH;

4) ynpaBieHUs IPUBOJOM;

5) ynpaBieHuUsi aBTOMaTUKOM;

6) MHIUKAIINH;

7) NTMarHOCTHUKH.

3.2.2 IIporpamma CNC.RTB (CNC.EXE) ocymecTBisieT ynpaBicHue
000pyI0BaHMEM C TIOMOIIBIO allapaTHbIX MOAYJIEH, CpeId KOTOPHIX MOKHO
BBIJICTUTH:

1) moxgyns CPU;

2) monysis ECDA 1/0, ynpapnsiomuii GOTOIIEKTPUUECKUMU JTATYMKAMH,
BbIxoamu LIAIL, 31eKTpOHHBIM ITYPBAJIOM U JUCKPETHBIMHU KaHaJIAMH BX./BBIX.;

3) moayns ECDP 1/0, ynpanstomuii pOTOAIEKTPUIESCKUMH TaTYNKaAMHU,
Bbixoaamu L{UIT u IATI, 351eKTpOHHBIM IITYPBAJIOM U TUCKPETHBIMU KaHaIaMu
BX./BBIX.

3.3 [Iporpamma CNC.RTB (CNC.EXE) oGecrnieunBaeT /iBa peskuma padOThI
YUIIY:

1) pexxum «kKOMAH/A»;

2) pexum «YIIPABJIEHUE CTAHKOM».

3.3.1 Pexum « KOMAH/A» ncnonb3yeTcs 1uisl BBOJA U PEAAKTUPOBAHUS
VII u nys paboThl ¢ daiaaMu Mporpamm.

3.3.2 Pexxum « YITIPABJIEHUE CTAHKOM)» npeaHazHayeH s
yIpaBiieHHs] pabOTON CTaHKA U KOHTPOJIEM HaJl COCTOSIHUEM TEKYILIEro MpoIliecca.
PyxoBojactBo onepatopa NC-201, NC-201M, NC-202 7 Juainor oneparopa ¢
cuctemoii B pexxnme «YIIPABJIEHUE CTAHKOM) ocyliiecTBseTCs Yyepes
BUJIeOCTpaHullbl: #1-#5, #6, #7. BoiBoa andasutHO-1InpoBO# HHGOpMATIHH
OCYIIECTBIISIETCS HA BUuAeocTpanulibl #1-#5 u #7. BoeiBog rpaduueckoit
UH(OpPMAIUK - Ha BUJIEOCTPAHUILY #6.

B pexnme « YIIPABJIEHUE CTAHKOM» nepeximouarenem ¢ 110
MO>KHO 33/1aTh 8 peXUMOB pabOThI CO CTAHKOM:

1) «MDI» — pexxnm «PYUHOHM BBOJI KAJIPA»;

2) «AUTO» — pesxum KABTOMATHYECKHM»;

3) «STEP» — pexum « KAZIP»;

4) «MANU» — pexxum «k BEBPASMEPHBIE PYUHBIE
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, moJHOCTHIO TOTOBOE J1JIs
nepBoro BkiItoueHus. [lopsgok ycranoBku YUIIY u ero moaroroska k pabore
BBITIOJTHSIETCS. B COOTBETCTBHUU C IOKYMEHTOM «PyKOBOJICTBO IO AKCILTyaTalHI
(paznmen «Ilopsimok ycTaHOBKH, MMOATOTOBKA K paboTe, mopsaaok padoTer YUITY»).

3.5.1 Beibop pexuma jis1 padotel CNC32/DEBUG npou3BoauTCs MoOche
BKJIIOUEHUS U YCIIELIHOI0 3aBeplieHus camoauarsoctuku YUIIY, koraa
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 3arpyxaetcst 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 I0CTATOYHO MOJPOOHO OMKCAHBI B
JPYTUX MacCOBBIX U3IAHUSAX, IO3TOMY 3TOT PEKHUM HE SBIIAETCS IPEAMETOM
pacCMOTPEHHUS B IKCIUTyaTallMOHHOM JOKyMeHTanuu Ha Y UILY.

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
BHCOCTpaHully #1.

Jlanee manHbie Gaitapl XapaKTepHU3aIui MOKHO HUCITOJIB30BATh KaK 3a-
TOTOBKH JIJIs1 CO3/IJaHUsI COOCTBEHHBIX (paiiIOB WU JJIsI YIIPABJICHUSI KOHKPETHBIM
000py10BaHUEM.

4 .1IYJbT OIIEPATOPA

4.1. ITa"ess nmyJbTa Oneparopa

2.1.1 IlynsT onepaTopa oOecreunBaeT BHIMOTHEHUE BCEX (PYHKIUM
yrpapyieHus U KOHTpoJia B cucteme «OINEPATOP-YUITY-CTAHOK». I10
BKJIFOYAET MOJYJIb IUCIIES] U MOAYJIb KIIABUATYPbl, COCTAB KOTOPHIX YKa3aH B
nokyMeHnte «PykoBoacTBo no skcruryatanuun». KoncrpykrusHo 10 BcTpoeH B
MoHoOIok YUITY, Takum o6pa3omM, uto manenb [10 mpeacrasiser codoi
nuueByro nanenp YUIIY. B kauecTBe 31€EMEHTOB yIIPaBICHUS UCTIOJIb3YIOTCS



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 TpéX CeKIui:

- 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 nucCIIIeeM pacioiosKeHa rOpU30HTaNIbHAS CEKIUS, B KOTOPOU
pa3MelIEeHB:

* pyHKIIMOHANIbHAS KJ1aBuaTypa: BoceMb KiiaBuIll «F1»-«F8» u natp kiaBuin

«TOKApHOTO KPecTay - «+X», «-X», «+Z», «—Z», ™M .

* JIBE CIIeIIMaJIbHbIEC KJIABUIIIU: («ITPOKPYTKA») u

(«IIEPEXO1»);

* CTAHOYHAsI KOHCOJIb C DJIEMEHTAMU YIPABJICHUS U UHIUKALUU:

& cBeToanoabl «AC», «DCx», «kER»;

% ceTeBol BoikioyaTens Y UITY (3aMok ¢ Kiro4om);

& KHOIIKAa aBapUUHOIO OCTAHOBA;

& kHOomKa «1» («ITY CKy);

& kHonka «0» («CTOID»);

& MEPEKITI0YATEIb - KOPPEKTOp noaaun «F»;

& MEPEKII0YATEIb - KOPPEKTOP CKOPOCTH BPAILECHUS IIIUHICIA «S»;

& MEepeKIoUaTesb pekuMoB padboThl co cTaHKOM « MDI»...«RESET».

4.1.3 Ianens [TO YUITY NC-201M B xoprnyce A npencTtaBieHa Ha PUCYHKE
2.2. [Tanens 110 nMeeT mracTMaccoBYIO HaKJIAAKy, KOTOpas AEIUT €€ Ha TPU
CEKIIUHU:

- CEKLIHIO AUCILIES;

- ceKuio anpaBUTHO-IU(POBOM KIIaBUATYPHI;




- CeKIIMI0 (YHKIIMOHAIBHOM KJIaBUATYPhl U CTAHOYHON KOHCOJIH.
B cekunm gucmiest pacnoyioxkeH )XUAKOKpUCTAIIIHYeCKU nuctuiert TEFT
10.4”.
CrpaBa OT qucIies: BEpTUKAIBLHO PACIIONOXKEHA CEKIUS a(aBUTHO-
1 poBoit KiIaBuaTyphl: 36 andaBuTHO-IIUPPOBEIX, 28 CHEIUATHHBIX KJIaBHUII.
BHu3y noa aucrieeM pacnosiokeHa TOpU30HTAIbHAS CEKIUS
(GyHKIMOHATHHOM KJIABHATYPBI U CTAHOYHON KOHCOJIU, B KOTOPOU pa3MeIlIeHBI:
* pyHKIIMOHANbHAS KJIaBUaTypa: BoceMb kiaBuil «F1»-«F8» u cemb

IW .

KIaBHUII «+X», «-X», «+Y», «-Y», «+Z», «—L»,

* JIBE CIICIIMAIIbHBIE KJIABUIIIN: («HPOKPYTKA») u
(«ITEPEXO/1»);

* CTAHOYHAsI KOHCOJIb C 3JIEMEHTAMU yIIPABIICHUS:

& kHomKka «1» («ITY CK»);

& kHomka «0» («CTOID»);

& MEpPEKIIoYaTelb - KoppekTop nojgauu «JOG»;

& TNIEPEKIII0YATEIIb - KOPPEKTOP PYUHBIX Mmojay «F»;

& MEPEKITI0YATEIb - KOPPEKTOP CKOPOCTH BPAIICHUS IITTUHICTS «S»;

& MEepeKIoUaTesb pekuMoB padboThl co cTaHKOM « MDD»...«RESET».

B nmxHeM npaBom yriny nanenu [10 B mmacTMaccoBoil HaKJIaJKe cieiaHa
Huma 1 BeiBoaa pazséMoB USB1 u USB2. Pazwém USB1 paboTtaeT B pexxume
YUITY, pazsém USB2 pabotaet B pexkxume MS DOS. Huma 3akpsiBaeTcs ruOkoit
KpbIIKoW. Hax Humen pacnonokeHsl 0TBepcThs ¢ MapkupoBkoi «DC» n «kER»
JUUISL BBIBOJA CBETOIMOHBIX HHANKATOPOB.
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Pucynok 2.2 — [Tanens nyinera oneparopa YUIIY NC-201M
4.2. J1eMeHTHI IyJbTa 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 — unukarop BkatoueHust nutanus YUITY (3enénoro npera):

* UHAUKATOP TOpUT — niutanue Y UIlY BKItOYEHO;

* UHJIMUKATOP He TOpUT - mutanue Y UIIY BBIKIIOUEHO WIIK HEUCIIPABHO.

ER — unaukatop ommbku B pabore YUIIY (kpacHoro 1Bera);

WHAMKATOp 3aropaercs, eciu B padote YUITY cucremoit «tWATCH DOG»
BBISIBJIEHA OIIMOKA, IPU 3TOM CHUMAETCSI CUTHAJ 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. JleMCTBUS, BBIIIOJIHAEMbIE 110 TaHHOM 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/NMO
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
TaHENH ).

3

O CTOII (kHOTIKA KpacCHOTO I[BETA C UHIUKAIIUEH )

OcraHaBIMBaeT IBUKEHUE C yIIPABISEMbIM 3aMEIJICHUEM U YCTAHABIMBAET
pexum « HOLD». Jlis Beixona u3 pexxuma « HOLD» Heo6XxoauMo cHOBa HaxaThb
kHONIKY «CTOII» u «ITYCK». He neiictByeT npu Hape3aHUH Pe3bOBI.

4.2.3. llepexiarouaresu
IlepekJrouare/ib - KOPPEKTOP CKOPOCTH BPalleHUs] IINMUH/IES «S»

S Y
100

o0 M/ 110
—_— + —_—
807, \ 120
B pexnme «YIIPABJIEHUE CTAHKOM)» no3BosisieT

HU3MCHATL CKOPOCTb BPpAaIllCHWA HIITMHACIIA. IIIar n3MeHeHus CKOPOCTH BpalIlCHUA
MIMUHACIIA MOXKET OBITH YCTAHOBIJICH IIPH XapaKTCPHU3AIIUN.

F AAGD
50 7E Ilepexirouaresis - KOppekTop nogxayu «F»
AL B pexxnmve «YIIPABJIEHUE CTAHKOM)»
25: + i 00 MO3BOJIET U3MEHATH BEIMUMHY paboueil mogauu. [lar
- = M3MEHEHUS N0Ja4l MOKET ObITh YCTAHOBJIEH IIPU
B / \1 - xapakrepusanun. He neficTByeT Ipy Hape3aHuM pessobL,
[Hepexkiarwuarean —

JOG @ KOppeKTop no- xa4 «JOG»
(tompko aisg YUITY NC-201M)

- +
OmnpenensieT CKOPOCTh U HAIIPaBJIECHUE PYUHBIX TIEPEMEIICHUN.
[IepexmouaTens B monoxkenusax ot 0% no +100% B couetaHnn ¢ KOMaHI0M

URL=1 ympaBiseTr cKkOpocThio NepeMenieHuniit Ha obicTpoM xoay (mpu G00). Illar
WU3MEHEHHUS MOJJaYl MOXKET ObITh YCTAHOBIICH MIPHU XapaKTEepPU3alIUH.



MANU  MA' [JepexJrovaresib PeKMMOB

STEP padoThI CTAHKA
«MDI»...«RESET»
AUT b,
MDI RESET

B pexnme « YITIPABJIEHUE CTAHKOM)» nepekiroyaTens N03BOJISET €
[TO VUIIVY 3aparb pexum paOoThl cTaHKa. AKTUBU3AIMS NEPEKI0YaTeNs 3a1aETcs
unctpykuueit CWP 1ipu xapakTepuszalnu CUCTEMBI.

[lepekmrouaTenemM MOKHO 3a7aTh CIEIYIOIINE PEXUMbI pa0OTHI CTaHKA:

* «MDI» — pexnum «PYYHOM BBOJ KAJIPA»:

npu Haxkatuu KHOMKHU «ITY CK» BeInonHsIeTCs 0TpaboTKa Kajpa,
HAaOpPaHHOI'O B CTPOKE BBOAA/PEIaKTUPOBAHHSI.

« «(AUTO» — pesxnm «KABTOMATUYECKHUN»:

npu HaxaTtuu kHONkH «ITY CK» BeinmonHsieTcsa orpadorka Beeit YII kanap 3a
KaJIpOM.

* «STEP» — pexum «KAAP»:

npu HaxkaTuu KHONKK «ITY CK» BeinonHsieTcs oTpaboTKa 0JIHOTO Kajipa
VIIL

* <(MANU» — pexuMm «BE3PASMEPHBIE PYYHbBIE
HEPEMEULIEHUS»:

¢ HaxkatueM kHoMKHU «ITY CK» ock, BbIOpaHHas ¢ KJIaBHATYphl HAKaTHEM
knasunm «CJIBUT HA CTPOKY BIEPEI» nmu « CABUT HA CTPOKY
HA3A/I», HauMHaeT IBUTaThCsl CO CKOPOCTHIO M B HAIIPABJICHUH, BHIOMPAEMbIMU
nepekitouareneM koppekropa nojgad «JOG». [Ipu ornyckanun kHonku «ITY CK»
OCh OCTAHABJIMBAETCS.

* «<(MANJ» — pexxum «PUKCUPOBAHHBIE PYUHBIE
INEPEMEIEHMU S »:

¢ HaxxatueM KHOTIKH «ITY CK» BbIOpaHHas OCh CMEIIAETCs Ha BETUYNHY
NepeMEILEeHHs], BBEICHHYIO C KJIaBUaTypbl ITpu nomouu koga JOG (Hamnpumep,
JOG=50). CkopocTh 1 HanpaBlieHuE BEIOMPAIOTCS MEPEKITI0YATENIeM KOPPEKTOpa
noxay «JOG».

« «<PROF» — pexxum <KABTOMATHUYECKUIM BO3BPAT HA
MHPO®UNIIb»:

nipu HaxaTtuu KHONKK «ITY CK» BbITIONIHSETCA BO3BpAT B OTIPABHYIO TOUKY
Ha npoduiie mociie pyuyHoro nepemenienus ot npoduit. Bo3spar ocymectBisiercs
C BRIOOPOM OCH MpH Kcronb3oBaHuu kojga RAP=0 unu aBTomarruecku ochb 3a
OCbI0 B 00paTHOM MOPSIKE, BHITOJIHEHHBIM ITPU UX OTBOJE, C UCIIOJIb30BAaHUEM
koga RAP=1. CkopocTb U1 HanpaBjieHHuE BEIOMPAIOTCS MEpeKIoyaTesieM
koppekropa noaad «JOG». JIBukeHre HaUMHAETCS ¢ Ha)KaTUEM KJIaBHILH
«ITYCK».

* <tHOME» — pexum «BBIXO B HOJIb»:

npu HaxaTuu KHONKU «ITY CK» ocyiiecTBisieTcst BIXO/ B UCXOJIHYIO
MO3UIIMIO OCH (B MO3UIIUI0 MUKPOBBIKITIOUATENS] a0COIIOTHOTO HYJISL 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, u BbiOpanHasa YII yctanaBnuBaercs Ha nepBblil kaap. COpachiBatoTCA
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
BUieocTpanulie #7 aucruiess YUITY.

2.2.5. AndaBuTHO-UM(DPOBA 51 M ClIeLHATbHAS KJIaBHaTypa

4.2.5.1 OcuoBubIe andaBUTHO-IU(PPOBBIE KIABUIITH HAOOPHOTO OIS
COOTBETCTBYIOT I10 CBOEMY Ha3HAUYECHMIO KJIaBUIIAM KOMIIBIOTEPHOM KJIaBUATYPBHI.

2.2.5.2 Kpome ocHOBHBIX anaBUTHO-1IM(poBbIX KiaBwuil, B YUIIY umeercs
HECKOJIBKO CIELUAIbHBIX KJIABUIL, HA3HAYEHUE KOTOPBIX IPUBEICHO HIXKE.

ITPEXO/IbI

ObecneunBaet 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
ucnoJib3oBaHa npu padore B mporpammax [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;

* pu pegaktupoBanuu Y11 ucrione3yercs i Bo3BpaTa Kypcopa K
npeAbIIyIIEMY KaJIpy.

2. B pexume « YIIPABJIEHUE CTAHKOM»:

* UCIOJIB3YETCS JIJIsl TOMCKA KaJipa, C KOTOPOro MOKET ObITh HauaTta
otpabotka YII B pexumax padotsl « KAAP» («STEP») miin « ABTOMaTHYeCKHii»
(«<AUTO»);

* UCTOJB3YETCs TP BbIOOpE ocH st ABMKEeHUS B pesxkuMax «MANU»,
«MANJ», «PROF», <HOME)y;

* B coueTanuu ¢ kiaumieit «ALT» mpokpyuuBaet u3 Oydepa komaHm s
MOBTOPHOTO BBITIOJTHEHUS:

- M0OYI0 U3 nociaeAHux 16 BBEAEHHBIX KOMaH/] MOCPEICTBOM KJIABUIIIH
«ENTER» B0 Bcex pexxuMax paboTsl, kpome pesxxnma «PYUHOM BBOJ]
KAIIPA» («<MDI»);

- mo0o¥ u3 mocneaHux 16 BBEAEHHBIX KaJIPOB MMOCPEACTBOM KIIABUIIIH
«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»:

* HCTIOJIB3YETCS 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», <HOME)y;

* B coueTaHuu ¢ kiaBuiieit «ALT» npokpyuuBaet u3 Oydepa komana s
MIOBTOPHOTO BBIITOJTHEHUS:

- mo0yro u3 ocyieHux 16 BBeIEHHBIX KOMaH/] TOCPEJCTBOM KJIaBUIITH
«ENTER» B0 Bcex pexxuMax paboTsl, kpome pexxnma «PYUHOM BBOJL
KAJIPA» («<MDI»);

- mo0o0# U3 nocneaHuX 16 BBEAEHHBIX KaJPOB ITOCPEICTBOM KIIABHILIN
«ITYCK» B pexume «PYUHOM BBOJI KAZIPA» («MDI»).

5. HanapkKa cTtaHkKa

Hanagka ctaHKka Ha 06paboTKy 3aAaHHOM AeTain COCTOUT U3 CneayroLWmX
31€MEHTOB U 3aKpen/ieHNe PexyLLero MHCTPYMEHTa, 3aKkpenieHune 3aroToBKM,
YyCTaHOBKa OCeN Ha HOJb, OnpeaeneHne pasmepoB PEXKYLLEro MHCTPYMEHTa
(KoppeKunsa Ha MHCTPYMEHT), BBOA, yNpaBAABLIEN NPOrpammbl.

5.1. YcTaHOBKa M 3aKpenaeHue 3aroToBKM.

5.1.1. 3aroToBKa KpenuTcA B NaTPOHe YCTaHOBNEHHOM Ha WnNuHAene CTaHKa.
5.2. YcTaHOBKa U 3aKpenieHne pexkyLLero MHCTPyMeHTa.

5.2.1. Pe3ubl Heobxoammblie ans 06paboTKM 3aroToBKM cornacHo PTK
YCTaHaB/ANBAIOT B ONpeaeneHHble NO3MLMN aBTOMATUYECKON PEBOIbBEPHOM
rOJIOBKM.

5.3. BkAtoYeHMe cTaHKa (naHenb ynpaBneHus).

5.3.1. BKnounTb pyKOATKY BOAHOro asTomaTta 1

5.3.2. BkntoumnTb KHOMKY “Mogayva HanpsaxeHns” 3

5.3.3. HakaTb Knasuwmn , F1 (naHenb nynbT onepaTtopa).

5.4. YcTaHOBKa ocel Ha HOAMb (NaHenb NynbT onepaTopa)

5.4.1. YcTaHOBUTb peXXum paboTbl cTaHKka « HOME» («Bbixoz 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») U HaxKaTuemM Knasuwu Z, X, I OTBECTM CYNNOpT K NpaBomy
TOPLY 3aroTOBKMU.

5.5.2. Mepentn B pexknum pabotbl cTaHka «MDI» («Py4HoOI BBOA, Kaapa»)

5.5.3. 3agatb 4yacTtoTy BpaweHua wnuHaena: SS500 M3, BKIHOYUT KHOMKY «[TycK»
(3eneHoro upeTa) 3aroToBKa Ha4YHET BpaLlLaeTcs.

5.5.4. MNepeintn B pexknum paboTbl cTaHKa «MANU».

5.5.5. NoasecTtn peseu, nogpesatb TOpeL, OTBECTU pe3eL, No ocu X.

5.5.6. HakaTb Knasuwmn «npokpyTKa», F3 (F4) «BBOA KOppPEKTOpPaA».

5.5.7. HabpaTb c KnaBmaTypbl [/] 1. [4] Z0 (ENTER).

5.5.8. NMoagectn pesew, 1 NpoTouYnTb No ocK X (N0 AnameTpy) 1 OTBECTU pesel, No
ocun Z.

5.5.9. MNepeliTh B pexkum paboTbl cTaHka «MDI» 3aaaTb OCTaHOB WNUHAENSA
HabpaB M5 un «Ilyck» (3eneHoro yBeTa) — WNUHAENb OCTAHOBUTCA.

5.5.10. N3mepsaem gnameTp 06paboTaHHON NOBEPXHOCTHU

5.5.11. Ha»katb Knasuwm F3 (F4) |Z| 1. |Z| x50,5 TEM CamMbiMm onpeaenvBs
pa3mep MHCTPYMEHTA Ha CTaHKe (KOPPEeKLUMIO Ha MHCTPYMEHT).

5.6. BBoa ynpaBndAwoLLeN NPOrPaMMbl

5.6.1. NepenTtn 13 pexxnuma «ynpasaeHme CTaHKOM» B PEXUM «KKOMaHAa»

HaXXaTnem Knasuwiun -

5.6.2. Bectun Y.
5.7. O6paboTKa geTann B aBTOMATUYECKOM PEXKMME NO NPorpamme.

5.7.1. NepenTn B pexknm «ynpasaeHne CTaHKOM» HaXXaB Knasully .
5.7.2. NepeiTn B pexkum paboTbl cTaHka «AUTO» («ABTOMATUYECKUIAY), 3aKPbITb
orpakAeHune, HaxkaTb KHOMKY «[yck» (3eneHoro useTa) HayHeTcAa 06paboTka
3aroTOBKM.

5.7.3. Nocne okoH4YaHMA 06paboTKKU, OTKPbITb OrparkaeHNe, CHATb AeTanb,
NPOU3BECTU KOHTPO/Ib.



JlaGoparopHasi paGora Ne3

Tema: «O3HaKOMJIEHHE C YCTPOHCTBOM U padoTOil 0CHOBHBIX Y3J10B
BEPTUKAJIBHO-CBEPJIMJIbHOIO cTanka ¢ YITY, Hanaaka cranka Ha
00padoTKy 3aJaHHOM 1eTATN.

1. deab padoThl: [TpakTHUEeCcKOE 03HAKOMIJICHHE C METOAUKOMN HaIa K1
BEPTUKATBHO-CBEPIAMWIBHOTO cTaHKa MoJl. 2P135®2 ¢ ycrpoiictom YUITY 21132-3
U ero paboToi, 03HAKOMJICHHE C CHMBOJIaMU M 0003HAYEHUSMH Ha MyJIbTaX CTaHKa
u ycrporcrsa UIIY.

2. UcxoaHble JaHHBIE:
00opy0BaHMe, OCHACTKA, MPUHAMJIEKHOCTH, 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. HCTpyKIMS MO TEXHUKE O€30MacCHOCTH.

3. O01Iue cBeAeHUs 0 CTAHKEe

3.1. Ha3znauenwue:

CTaHOK BEPTUKAIbHO-CBEPJIMIBHBIN C PEBOJIBBEPHOM I'OJIOBKOM, KPECTOBBIM
CTOJIOM Y YMCIIOBBIM IPOTPAMMHBIM YIIpaBiaeHUEM MOJ. 2P 135d2 npenHa3sHaueH
JUISL BBIIIOJIHEHUS OTIEPALlUii: CBEPJICHUE, 36HKEPOBAHUE, PACCBEPIIMBAHHUE,
3€HKEpPOBaHKE, pa3BEepPThIBAHNE, HAPE3aHUE PE3hObI, JETKOBOT'O MPSIMOJIUHEIHOTO
dbpe3epoBaHus B yCIOBUSAX METKOCEPUUHOTO M CEPUITHOTO IPOU3BOJICTBA.

Hanuuue Ha cTaHke WECTUILTUHIECIBHOW PEBOJIBBEPHON TOJMOBKH IS
aBTOMATUYECKOM CMEHBI HHCTPYMEHTA, KPECTOBOT'O CTOJIA C MTPOIPAMMHBIM
YIPABJICHUEM TTO3BOJIAET OCYIIECTBUTh KOOPAMHATHYIO 00pabOTKy (hiIaHIEB,
KPBIIIIEK, Manenen u T.1. be3 mpenBaputensHoil pa3MeTKku U 0€3 TPUMEHEHUS
KOHIYKTOPOB.

3.2. Texnuyeckas xapakTepuctuka cranka 2P135d2



o ['OCT 8-88 KJ1acc togyHocta H

Pa3mepsl paboueil moBepXHOCTH CTOJIA: MM
HIMpHUHA 400
JUIHA 710

Haubomnbiiee nepeMeliieHne cTojia mo ocsm: MM
o ocu «X» 630
0 OCH «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 ceepiienus no CT COB 147-75

Konyc Mop3se 4
Haubonbmmit auametp dpessl 100mm
[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
TouyHOCTh MO3HMIIMOHHOI'O CTOJIAa M caja30K Ha JmHEe xoxa 0,5MMm
JIMCKpETHOCTH 3aJaHUsI IEPEMEIICHUI 0,01mMm

Bpems cMeHbl THCTpYMEHTA, C

MIOJIHBIN 000POT 8,55
Ha OJIHY ITO3ULIHAIO 3,75
Hawnbonwimas Mmacca oOpabaThIBa€MbIX JIeTANICH 300 xr

3.3. OCHOBHBIE Y3JIbl CTAHKA

Kononna n ocHoBaHue

KomonHa npeacraBiseT OTIMBKY KOpoO4uaToi (GOPMBI C TIIOCKOCTSAMHM IS
KpEIUICHUS CTaJbHBIX HampaBisgomux. OCHOBaHUE CTOJIA — YyT'YHHAas
OTJIMBKA, HA INIOCKOCTU KOTOPOM 3aKPEIUICHBI CTAIBHBIC HAIIPABIIAIOIIUE, 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
MpeHa3HA4YeH JIJIs1 OCYIIECTBICHUS OBICTPHIX MEPEMEIICHUIN U pabounx
110J1a4 PEBOJIbBEPHOM T'OJIOBKH.

Penykrop crona
MpeHa3Ha4YeH JJIs1 OCYIIECTBICHUS ObICTPBIX, CPETHUX U METTKUX
MEPEMEILICHUH CTOJIAa U CaJla30K OTHAEIBHO.

CTtoJ1 KpeCcTOBBIM

Cton KpecTOBBIN CITYUT AJi1 yCTAaHOBKU 00pabaThiBaeMbIX AeTaneit. CTon
umeet Tpu T-o0pa3Hbix na3a. CTon nepeMeniaercs B JByX
B3aUMONEPIIEHUKYJIAPHBIX HapaBiIeHUIX (110 ocu «X» U «Y») 1o
3aJJaHHOW IIpOrpaMMe.

Oxnaxaenne
Pabora cuctembl OXJTaXKISHHS OCYIIECTBIISICTCS OT IIEHTPOOESKHOTO 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 MYJILTOM YIIPABJICHUS, IPEAHAZHAYCHHBIM 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: YCTaHOBKA U 3aKpEIVICHHE 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 KpENUTCA B CIIELUAIBHOM IPUCIIOCOOIEHHH, YCTAHOBIEHHOM Ha
CTOJIE CTaHKa.

4.2.2. YcTaHOBKA U KPEIJICHHE HHCTPYMEHTA

CBepia Hy>)KHOTO AMaMeTpa BCTABIIAIOTCS B OIPECIICHHBIN IITUHAEIb
PEBOJILBEPHOM T'OJIOBKH COIJIACHO pacueTHO-TexHojorndeckoi kapre (PTK)
CMOTpH pucC.2.

4.2.3. HaxoxJieH1e HyJI€BOW TOYKH MPOTPAMMBI

Haiitu Hy/eBy10 TOUKY IPOrpaMMbl — 3TO 3HAYUT BBICTABUTH CTOJI CTAHKA C
YCTaHOBJICHHOM Ha HEM 3aroTOBKOM 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 21132-3 nepeBecTH B MOJIOKEHUE «HYIIbY

2. Ilepexmtouarens 7 (puc.l), pacronokeHHbIN Ha MyJbTE CTaHKA,
NIEPEBECTH B MOJIOXKEHUE «PYUYHOE YIPABICHUE.

3. Tym6aepom 22 (puc.1), pacnoyio)KeHHOM Ha IMyJIbTE YIIPaBJICHUs CTaHKa,
Ha0paTh HYKHYIO OCh TIEpEMEIICHHS (X UK y) U TIPH MoMoIu TyMOiaepoB 19 u 21
NEPEMECTUTH CTOJI CTaHKA C YCTAHOBJIEHHOM Ha HEM 3arOTOBKOM Ha CTOJIBKO,
4YTOOBI HyJIEBasi TOUKA 3arOTOBKH COBIMAJIa C OChbI0 HHCTPYMEHTA, HaXOIAIIErocs B
paboyeM TOJI0KEHUH PEBOJIBLBEPHOM T'OJIOBKH.

4. Tloka3zaHue BEMYUH X Uy, 0003HAYAIOIIUXCS HA IMPPOBOM 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» 1 TyMOepoM 19 moaHsITh
PEBOJILBEPHYIO F'OJIOBKY B BEpXHEE MCXOIHOE NnoJiokeHue. [lepeximouarenem 4
YCTaHOBUTH MEPBYIO MO3UIUIO PEBOJIBBEPHOM TOJIOBKH U KHOIIKOW 2 OTBEPHYTh
PEBOJIBBEPHYIO T'OJIOBKY B 3Ty NO3ULMI0. Hy’KHO OTMETUTH, 4YTO TOBOPOT
PEBOJILBEPHON TOJIOBKH TPOU3BOAUTCS TOJIBKO B BEPXHEM MCXOJIHOM IOJIOKEHHH.

3arem npu oMoy TymosepoB 19 u 21 (puc.1) MenneHHo onyckaem
PEBOJIBBEPHYIO T'OJIOBKY BHU3 JI0 TE€X MOP, IIOKA 3a30p MEXAY IIIOCKOCThIO
3aroTOBKU U HUHCTPYMEHTOM OYJIET paBEH SMM.

[Tokazanus BenuuuHbl «R», o003Havaronecs Ha UGpPoBOM TabI0 MyJIbTa
ynpasienus ¢ UITY naOpate Ha 6510ke KOppeKTOpoB «1-9» mox mudpoit 1.

Ha sty Benmnuuny «R», mpu pabote 1o nporpamme OyAeT OCyIIEeCTBIATHCS
OBICTPBIIA MTOABOJT PEBOJIbBEPHOM TOJIOBKHU K 3arOTOBKE B MEPBOM MO3UIUH.

Hanee Tym6iepom 19 BEIBOAMM PEBOJILBEPHYIO TOJIOBKY B BEpXHEE
UCXOJHOE MOJI0KEHUE, NEPEKITI0YATENEM 4 YCTAHABIMBAEM CIIEAYIOLLYIO TO3ULIHIO
1 HaxouMm 3HadueHue «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 MEPEKIIOUATENb UHIUKAIMU B MOJ0KECHUE «HYJIIb)
, TIPY DTOM Ha JICBOM BEPXHEM Ta0J10 MU(DPOBOI MHAUKAIIUN JOTKHO
BBICBEUMBATHCS 3HAUCHUE MJIABAIOIIETO HYJISI O OCU X, a Ha HIDKHEM Ta0JIo 1o
ocu y;

b) HaxaTh Ha MyJbTE yCTPOMCTBA NEPEKIOYATEND Z, IOCIIE 3TOr0 Ha
HUKHEM TabJs10 HU(PPOBON MHIUKALMK OyJET BHICBEUUBATHCS 3HAYECHUE

MJIaBAIOIIET0 HYJIS TTO OCH Z (JIOJKHBI OBITh BCETa HYJIH).

4.2.6. YCTaHOBUTH BEJIMUMHBI KOPPEKIIUU COTJIACHO TPOTpamMmMme st
00pabOTKH TaHHOW YCTaHOBIICHHOM JIeTalIN

Jlns aToro:
A) yCTaHOBUTH MEPEKIIOYATENIb MHANKALIMY B TTosoxkeHne « Koppekius»
Y HAKATh MEPEKITI0YATENb «HavalbHasl 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, YCTAHOBJIICHHOMY Ha IIPOrPaMMHBIX IIEPEKIF0YATEAX
koppekunu 01

J1) onepupys nepexirogatenu 0,...9 u LF no Beilie U3710K€HHON METOINKE
MO>KHO TTOCMOTpPETH Ha Tab10 UG POBOM MHIUKAIIMK BCE BEJIMUYUHBI KOPPEKIIUH,
YCTaHOBJICHHBIC Ha ITPOTpaMMHBIX TepekimrodaTesax (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 HUCIIOJIb30BAHbBI IPH
paboTe ¢ yHUBEPCAIbHOU JACIUTEIIBHON IOJIOBKOM.

4. OcBOUTH CMOCOOBI YCTAHOBKHU U KPETUICHHS TOJIOBKH Ha CTOJIE CTAHKA.

5. OcBOUTH CIIOCOOBI YCTAHOBKHU U KPETUICHUS OMPABKU B IIMUHJEIEC CTaHKA
Y MHCTPYMEHTA Ha OIpaBKe, CIIOCO0 MPOBEPKHU X OUEHHUS.

1. O6opynoBanue, Npucnoco0JeHNsi, HHCTPYMEHT, HATJISTHbIE TOCOOUA

1.1 I'opuzoHTa)IbHO-(hPE3EPHBII CTAHOK.

1.2 YuuBepcanbHas AenuTeNbHas TOJOBKA, 3a1HsAg Oa0Ka.

1.3 JIuckoBsie Gpe3sbl.

1.4 3arotoBku.

1.5 OnpaBku 17151 KpEIJIEHUS] HHCTPYMEHTA.

1.6 3aroroBku.

1.7 Yeptexk 00pabaThiBaeMOil 3arOTOBKH.

1.8 Habop raeuHbIX KITIOUEH.

1.9 U3mepuTenbHbIld MHCTPYMEHT: IITAHT€HIUPKYJIb, MATHUTHAS] CTOMKA C
WHJMKAaTOPOM 4aCOBOI'O THIIA.

2. ITopsAOK BHINOJIHEHUS PadOThI

2.1 CooO1ieHne TeMbl, TIaHa, TOCTAaHOBKH IIEJIM YPOKA.

2.2 HCTpyKTaX MO TEXHUKE O€30MacHOCTH.

2.3 V3yuuTh uepTex AeTaiu, mojyiexaiieii oopadboTke.

2.4 BKIIIOUUTH CTAaHOK, TPOBEPUTH €ro pabOTy HA XOJIOCTOM XOJY.

2.5 IIpousBecT HANAAKy CTaHKA.

2.5.1 OtBecTH cTOJI B yA00HOE 7151 HATaAKU MOJI0KEHUE.

2.5.2 YCTaHOBUTH HA CTOJI U 3aKPEIMUTH ACITUTEIbHYIO TOJIOBKY U 33 IHIOIO
0aoKy.

2.5.3 B xoHMYECKOE OTBEPCTHE IIMUHJIEIS YCTAHOBUTD LIEHTP C MTOBOIKOM.

2.5.4 YcTaHOBUTH ONPABKY B LIEHTPAX AEIUTEIBLHON TOJOBKH U 3aJIHEH
0a0Ku, 3aKpeNuTh XBOCTOBUK XOMYTHKA B 1Ma3y MOBOJKOBOM ITUIAHKHU HAa IIMTHH/IEIIE
JIENUTEIILHON TOJOBKH, 3aKPETHUTh MUHOJb 3aIHel 0aOKH, TPOBEPUTH OMEHUE
WIHHAPUIECKON 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 YcraHoBUTh 00pabaThIBaeMyIO JETaNb 10 OTHOIIEHUIO K pe3e B
TaKoe MOJIOKEHUE, YTOOBI TEOMETPUYECKast OCh BpallleHus (Ppe3bl pacroiaraiach
HaJ CEpEIMHON LWINHIPUYECKON YaCTH AETalU, T/I€ MPEACTOUT (hpe3epoBaTh
KaHaBKH.

2.5.7 YcraHOBUTH TIIyOUHY pe3aHus. /[ 3TOro HeoOX0IUMO MOJBECTH
OCTOPO’KHO JIETaJb MO/ Bpalarolytocs ppesy 1o conpukocHoBeHust. OTBecTr
CTOJI B CTOPOHY OT (hpe3bl U, BE/Isl OTCUET MEepEeMEIEHHUs 10 JIUMOY, MOTHSATh
KOHCOJIb 3aKPEIHUTh.

2.5.8 Hanagute TpeOyemMyro 4acTOTy BpallleHUs IINMUHACIS U T0/1avy.

2.5.9 IlpousBecTu (hpe3epoBaHue NMEPBOIo Ma3a, 0TBECTH CTOJ, PYKOSITKON
JENIUTENIbHON TOJIOBKU MOBEPHYTH IIMUHEIb Ha TpeOyeMbli yroi, ppe3epoBarh
CIEAYIOUIYIO KAHABKY.

2.6.10 Cuath 00paboTaHHYIO JETaNIb CO CTAaHKA, UMEIOIIUMHUCS CPEICTBAMU
U3MEpEHUS MMPOBEPHUTH COOTBETCTBHUE 00paOOTAaHHOM JeTaI TPEOOBAHUSIM
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 XapaKTEPUCTUKY CTAHKA.

2 IlepeyncanTh NTPUMEHSIEMBIN PEXKYIIUNA HHCTPYMEHT (HAUMEHOBAHHUE,
Marepuan).

3 Ilepeuncnuth U3MEPUTEILHBIA HHCTPYMEHT.

4 IlepeuncnuTh BCIIOMOTaTEIbHBIA HHCTPYMEHT: OIPABKH, AEPKABKH,
XOMYTHKH U JIp.

5 CocTaBUTh HEOOXOIUMBIE ICKUA3EL.



JlaGopaTopHasi paGora NeS

Tema: «O3HaKoOMIIeHHE ¢ YCTPOHCTBOM U pad0oTO OCHOBHBIX Y3J10B
(¢pesepnoro cranka ¢ UIIY, Hajmaaka craHka Ha 00padoTKY 3aJaHHOM
AETATW).

1.IHIEJIb PABOTBI: IIpakTHueckoe 03HaKOMIICHHE C YCTPOHCTBOM M paboTO#
OCHOBHBIX Y3JI0B (hpezepHoro ctanka ¢ UIIY, nanagkoit 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 3akpenieHna 3aroToBKM-NpuxeaThbl, ynopbl

2.4. U3amepuTenbHble MHCTPYMEHTbI: LUTAHFEHUMPKY b, TINHENKA

2.5. TexHONOrnM4yeckasa AOKyMeHTauuaA no pa3paboTke ynpasaatower nporpaMmmel,
yepTeX JAeTann, paCy4eTHO-TEeXHOJIOrMYecKan KapTa, PyKONMcb Nporpammel.

2.6.3aroTtoBKa getanum

2.7. PyKOBOACTBO MO 3KCnayaTauum CTaHKOM

2.8. IHCTpYKuMA no TexHnKe 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, HENMOBOPOTHbIM BEPTUKANbHbLIM LUNMHAENEM U HENOBOPOTHbIM
ctonom 6P11M®3-1, npeaHasHavyeH AN MHOrONo3nUMOHHOW 06paboTKu nsaenni
CNOXHOTo NpodunaA U3 CTaNM, YyryHa, LBETHbIX MeTanoB. Ha cTaHKe moryT
BbIMNONHATLCA Pa3nMyHble BUAbl 06paboTKn: ppesepoBaHme, pacTaumBaHme,
CBEp/IeHMe, 3eHKepOoBaHWe, pa3BepTbiBaHME, Hape3aHue pe3bbbl 1 Ap. 3a 0O4MH
YyCTaHOB geTanu
JaHHbI CTAHOK OCHALLLEH CUCTEMOM NMPOTrPaMMHOro ynpassieHua 2P32, umeer
aBTOMATUYECKYO CMEHY MHCTPYMEHTa U ymeeT paboTaTb 04HOBPEMEHHO MO TPeM
ynpaBasemMblMm OCAM.

3.2. TexHNYecKaa xapaKTepMUCTUKa CTaHKa:
3.2.1 Paamepbl pabouyert noBepxHOCTH cTona, Mm:1000x 250
3.2.2 Hanbonbluee nepemelleHmne CToNa, MM:
B NPOA0/bHOM HanpasseHnn -630; B nonepedyHom HanpasaeHun -300;
B BEPTUKa/ZIbHOM HanpasaeHnn -350



3.2.3 PacctoaHue oT Topua WnuHaensa Ao paboyert NnoBepXHOCTU CTONA, MM:
HanmeHblee -50; Hanbonbwee -400

3.2.4 PaccTosAHMe OT WNUHAENA A0 BEPTMKaAAbHbIX HANPaBAAOLWMX CTONA, MM -345
3.2.5 Mpeaenbl 4acToT BpalleHusa, 06/muH -63-2500

3.2.6 KonunyecTtBo 4acToT BpaLLEHMA NpU NpAMOM obpaTHOM BpaweHnun —Z=17
3.2.7 MNpeaenbl nogay crona, Mm/muH -6-4800

3.2.8 Hanbonblee ycunme nogaum Kaxkgom ocu, KH-8
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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 npoliecc Hanaaku (GOPMOBOYHOM MAITMHBI U CTEP>KHEBOM MAIIIUHBI.
JlaTth onucanue mpouecca Halaaku
3.3 BbINOJIHUATB 3CKU3 (POPMOBOYHON MAITUHBI U CTEPKHEBOM MAILIMHBI  C
yKa3aHUEM OCHOBHBIX 3JIEMEHTOB YNPABJICHUS MAILIMHAMHU.
3.4 Opopmuth oTueT
4 TIpoaomKUTENBHOCTh PabOTHI
[IponomxuTensHOCTH padOTHI - 6 Yaca
5 MarepuanbHoe obecrieueHne

5.1 MeToauyeckue yKa3aHus MO BBIITOJHEHUIO MPAKTUUECKOU PabOThI
5.2 TlmakaTel — cxeMbl (POPMOBOYHOM U CTEP>KHEBOW MaITUH
5.3 Crenapl yueOHbIE
5.4 Monenb GOpMOBOYHOM MAIITUHBI
5.5 TexHuyeckas ¥ cupaBOYHAs JIMTEPATYpa:

Npanos B.H., Kusn 3.®. Hananka ¢opMOBOYHBIX U CTEPAKHEBBIX MAILIKH.- M.:
Bricmas mkoma, 1976.

6 Kparkue TeopeTnueckue CBeACHUs

JluHeitHOE MPOM3BOJICTBO SABJSETCS 3aTOTOBUTEIILHON 0a30it
MaIllMHOCTPOUTENBHBIX 3aBOJIOB. B MUTEHHBIX 11exaX OOJBIIUHCTBO
TEXHOJIOTUYECKUX Olepaluil cBsi3aHo ¢ 00Jb1I0i 3aTpaToit Tpyaa. CoBpeMeHHbIE
JUTEHHBIC 11€X1 BHICOKOMEXaHU3UPOBAHbIL. JIJIs1 yIIydIIeHus1 yCIOBUHM Tpyia
IIUPOKO MPUMEHSETCS] KOMILJIEKCHAs MEXaHU3alllsl U aBTOMAaTHU3allUsI
TEXHOJIOTUYECKUX MPOIECCOB U TPAHCIIOPTHHIX ornepainuil. J[ji1 MakcuMaibHOTO
UCIIOJIb30BaHUs JEUCTBYIOIIETO B JINTEHHBIX 1IeXax 000pya0BaHUsI HEOOXOIUMO
MPaBUIIBLHO SKCILTYaTUPOBATh U MOCTOSIHHO MOJICPKUBATH €0 B paboueM
COCTOSIHUU. BaskHy10 pOJIb /IS BBIMOJTHEHUS ATUX TPEOOBAHMM UTpaeT HallaKa
(OPMOBOYHBIX U CTEPKHEBBIX MAIIIKH.

Hanagunk ¢opMOBOYHBIX M CTEPKHEBBIX MAIIWH JOJDKEH 3HATh Ha3HAUCHHEC
U YCTPOUCTBO HAIAXKUBAEMOE 000pPYAOBaHUE, YMETh HAXOAUTh U YCTPAHSITh



HEUCIPABHOCTU B MEXAHU3MAX, IPUMEHSIS IIPU 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 ETAJU, a 3aTeM
coOMparoT B Mopsake, 0OpaTHOM pa3doopke. Hanbonee CI0KHON U OTBETCTBEHHOMN
3a/1auel SBISAETCA TOYHOCTh COOPKH PEMOHTUPYEMBIX MamivuH. Ecii To4HOCTh
cOOpKHU He OyJIeT COOTBETCTBOBATh YCTAHOBJIEHHBIM HOPMaM, TO MPHU HaJIAJIKe
CTaHKOB BBISIBIIsICTCA JIe(DEeKThI M3TOTOBJICHHBIX ()OPM U CTEpKHEH. Pemenuto sToi
3a/1a4M MOJKET ITOMOYb pa3MepHbId aHan3. ONpenensoT BCce pa3Mephl,
IIOCJIEOBATENBHO PACIOJIOKEHUIO 110 3aMKHYTOMY KOHTYPY, J€TaJlel MAIlIHH.

IloHnkeHHas TOYHOCTH B3aMMHOTO IEPEMELIEHNS U PACIIOJNIOKEHUS IETAIIEU
BBI3BIBACT YCKOPEHHBIN 1 HEPAaBHOMEPHBIN U3HOC, MOSBJICHUE CBOOOAHBIX KOJIOB,
3a30POB U T.[I.

C npyro#t CTOpOHBI, TOBBIIIIEHHBIE TPEOOBaHUSI K TOUHOCTH MAIIIUH U
OCHACTKHU MPHUBOJST K BO3PACTaHUIO UX CTOUMOCTH. [103TOMY K (hOPMOBOYHBIM U
CTEP>KHEBBIM MAaIlIMHAM MPEABSBISIIOT TPEOOBAHUS ONTUMAIBHOW TOYHOCTH.

B nponecce Hanaaku GoOpMOBOUYHBIX M CTEPKHEBBIX MAIIIMH B 3aBUCUMOCTH
OT UX KOHCTPYKITMH BBIMIOJTHSIOTCS PA0OTHI, B TO YUCIIE:

- HaJIaJKa CUJIOBBIX THEBMATUYECKUX U TUIPABINYECKUX [IUIUH]IPOB;
- HaJIaJKa MEXaHU3MOB IPOTSIKKHU U KAHTOBKU;
HaJaJKa THEBMOAIIAPaTyPhl;

HaJIaJIKa TUAPOANIapaTypsl;

HaJIaJKa CPEJICTB YIIPABIICHHUS;

pEryJIMpOBKa KJIAMaHOB U JI.p

7 BoinonHeHue padoThbl

7.1 O3HaKOMIIEHHE C OCHOBHBIMH TEOPETUYECKMMU CBEICHUAMU O ITpoLeccax
HaJgaJgKu OPMOBOUYHBIX M CTEPIKHEBBIX MAIIUHBI

7.2 3yyeHne KOHCTPYKTHUBHBIX OCOOCHHOCTEH (POPMOBOYHBIX U CTEPIKHEBBIX
MaIlH

7.3 N3ydenune nporuecca HaTaku GOPMOBOYHOM U CTEPKHEBOU MAIIIUHBI

7.4 BeinosiHeHHE 3CKU30B (POPMOBOYHOM U CTEPKHEBOM MAllIMH C yKa3aHUEM
OCHOBHBIX Y3JIOB U 3JIEMEHTOB YIIPABIICHUS

7.5 Onucanue mporiecca HalaaKku GOPMOBOYHON M CTEPIKHEBOUW MaIlIMHBI

7.6 OdopmiteHre oTueTa

8 CoaepxaHue oT4yeTa

8.1 Homep paboTsl
8.2 HaumenoBaHue paboThI
8.3 Llenb paboTsI
8.4 MarepuanbHoe obecrieueHue
8.5 Ocku3 GOpMOBOYHOM U CTEP>KHEBOW MAIIMHBI C OTIMCAHUEM OCHOBHBIX Y3JIOB
Y DJIIEMEHTOB ynpaBieHus. OCHOBHBIE 3JIEMEHTHI YIIPABICHUS
8.6 Hamanka popmoBouHo#t mammnbl. Hananka crepKHEBON MalIMHbBI
8.7 BriBon



IIpakTuyeckoe 3ansitue Ne2
1 Tema: O3HaKOMJIEeHHE C HAJIAJAKOH CBAPOYHOT0 000pPYA0OBAHMS

2 llean 3ansITHA
OOyuenwus:
- U3y4YeHHe TIPOLIECCOB HAIAJIKK CBAPOYHOTO 000PYI0BAHHUS ;
- YMEHHE CaMOCTOSITEIbHON PabOThI
Bocniuranus:
- 3HAUMMOCTH BBIOpaHHOMU Mpodeccuu
PazButnst:
- JIOTUKH MBIIIJICHUS
3 3anmanue
3.1 U3yunTh 0COOEHHOCTH KOHCTPYKIIUNA CBAPOYHOTO 000PY10BaHUS (T10
YKa3aHUIO TIPEnoiaBaTers)
3.2 N3yuutsh nporuecc HajlaJKu OCHOBHBIX BUJIOB 000PYAOBaHUS JIs
AJIEKTPOIYTOBOM U ra30BOM CBAPKHU
3.3 BbINOJTHUTE:
- MPUHITUTIAATIbHBIC AJIEKTPUUECKUE U MOHTAXXHbBIE CXEMBI TIOCTA JJI PYYHOM
JyTOBOM CBapKu, CBApOYHOTO TpaHchopmaropa;
- IPUHLUMIIUAIIBHBIE CXEMBbI allUTEICHOBOI'O F'€HEpATOpa U ra30CBAPOYHOIO MOCTA
3.4 OdbopmuTh OTHET
4 TIpoaomKUTENBHOCTD PabOTHI
[Tpo1oKUTETFHOCTH PA0OTHI - 6 Yaca
5 MarepuanbpHoe obecrieueHne

5.1 Meroauyeckue yka3aHus 10 BBITIOJIHEHHUIO TPAKTHYECKON pabOThI
5.2 IlmakaTel — cXeMbl 00OPYAOBAHHUS TSl SJIEKTPOTYTOBOM U Ta30BOM CBAPKH
5.3 O6opynosanue YIIM
5.4 TexHuueckas ¥ CpaBOYHas JUTEpaTypa:

I ®omunsix B.I1. , fAxoBneB A.Il. DnekTpocBapka.-M.: Beicmias mkona, 1993
2 CrykanoB B.A Marepuanosenenue.-M.: ] @opym, 2008

3 Ky3bmuH b.A. 1 p. TexHOJIOTUSI METAIITIOBU KOHCTPYKIIMOHHBIE MAaTEPUAIBL. -
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 CIICTUICHHUS.

OCHOBHBIMH HIapamMeTpaMU CBapOYHBIX MPOLIECCOB SIBIIAIOTCSA TeMIEpaTypa u
naBieHue. COOTBETCTBEHHO TOMY BCE CIIOCOOBI CBAPKH MOYKHO pa3OUTh HA TPU
TPYIIIIBL:



CBapka IJ1aBJICHMEM OCHOBAaHA HA MECTHOM Pa30rpeBe AETaNel A0 IUIABJICHUS U
0o0pa30BaHMs CBAPHOTO COSAMHEHHUS TyTEM NEPEMEITUBAHUS KUIKUX (a3.

[InacTrueckas cBapka OCHOBaHA Ha MECTHOM Pa30TpEBE JAETANEH 10
MJJACTUYECKOTO COCTOSIHUS Y IPUIJIOKEHHUH JIaBJIICHUS K CBAPUBAEMbIM MECTaM.

XonoaHas CBapKa OCHOBaHA Ha MPUJI0KEHUU K CBAPUBAEMBIM y4acTKaM
XOJIOJHBIX JIeTajel 3HAYUTEIbHOTO yYCUIIHS.

B nacTos1ee BpeMst H3BECTHO HECKOJIBKO JECSITKOB CIIOCOOOB cBapku. B
IPOMBIIUIEHHOCTH HanboJiee Oobliee pacpoCTpaHEeHHE OyUunia JyroBas
cBapka. Taxxe J0CTaTOYHO MIMPOKO MCIOJIB3YETCS U ra30Basi CBapKa.

[Ipu snexTpruyecKou 1yroBou CBapKe MECTHBIN pa3phlB ACTaNEH
OCYILECTBISETCS CBAPOYHOM Ayrou. [[ist mutanus cBapOYHON AYTH MOXKET OBITH
MIPUMEHEH MMOCTOSIHHBIN U IEPEMEHHBIN TOK.

[Tpu cBapke nepeMeHHbIM TOKOM MPUMEHSIOTCS TpaHC(hOpMaTOPhl, KOTOPbIE
CKMMAIOT CUJIOBOE HANPSKEHUE 10 YPOBHS, IPETYCMOTPEHHOTO YCIOBUSMHU
0e3omacHOU paboTHI.

[Ipu cBapke NOCTOSIHHBIM TOKOM ITPUMEHSIOTCSI OJTHOIIOCTOBBIE CBAPOYHBIE
npeoOpa3zoBaTeiu.

C menpro MEXaHW3allMyd U aBTOMATU3ALUU JIEKTPOAYTOBOM CBAPKHU IPUMEHSIOT
CriellMajbHbIe BUBI 000py0BaHUs. B KOMIUIEKT Takoro 000py0BaHUs BXOIAT
MEXaHU3MBbl PETYJIMPOBAHUS U YCTAHOBOYHBIX NIEPEMEIICHHM, N3MEPUTEIIBHBIE U
perynupyemMblie TpuOopsl, GIrOCOBas U Tra30Bas anmnaparypa u mp.

IIpu ra3oBoi cBapKe MECTHBIN Pa30rpeB JAETANEN OCYLIECTBIISIOT Ta30BbIM
naMeHeM. HanpaBneHHOe Ha cBapuBaeMblli METAJII BBICOKOTEMIIEPATYPHOE
ra3oBoe€ IJIaMsl IPUBOJMT K Pa30rpPeBY METAUIA U MOJyYEHHOTO KUIKOU
CBAPOYHOU BaHHBI, B 30HY KOTOPOW B BOJUTCS, KaK MPABUIIO, NOCATOYHBIN METAILIL.
M3 roprounx razoB HauOoJee MUPOKO IpUMeHsieTcst auuTened. s nomydenus
alUTeNIeHa IPUMEHSIOT CIIeMaIbHOEe 000PYA0BAHKE — ALIUTEJIEHOBBIE T€HEPATOPHI
— T'eJIM al[UTEJICH MTOCTAaBJSETCs B OaJloHaxX.

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 000pYyI0BaHUS 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-TIPECCOBOTO 000PYI0BAHUSA C YKa3aHUEM
OCHOBHBIX Y3JIOB U 3JIEMEHTOB YIIPABIICHUS

7.5 Onucanue HaJIaJKu OCHOBHBIX BUIOB 00OPYAOBAHUS IS AJIEKTPOLyTOBON U
ra3oBOM CBapKH

7.6 OdopmiieHne oTyeTa

8 CoaepkaHue oTdyeTa
8.1 Homep paboThl



8.2 HaumenoBanue paboThl

8.3 Llenb paboTsr

8.4 MarepuanbHoe o0ecrieueHue

8.5 OCHOBHBIEC TEOPETUYECKUMH CBEJICHHUSIMU O TIPOIIECCaX KOHTPOJIS U HATAAKU
CBapOYHOTO 000PYIOBAHUS

8.6 DCKU3bI MPUHIMITUATBHBIX CXEM

8.7 BriBox



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 00eCIeUnTh MPaBUIIBHOE PACIONOKEHNE
KMHEMAaTHYECKUX HE CBSI3aHHBIX MEXaHU3MOB ( UX MapaJlIeIbHOCTbD,
NEPHeHAUKYISAPHOCTH U T.1.). [Ipu 60mbI110ii YacTOTE BpallleHUsI UMEET 3HAUCHUE
YPaBHOBEIIEHHOCTb 3JIEMEHTOB MAllIHH.

Bonpioe 3HaueHre MeeT MOHTaX M HaJlaJKa CIIeUATbHBIX MEXaHU3MOB :
TOPMO30B, XOJIOBBIX KOJIEC M KPAaHOBBIX ITyTeH, KOHTAKTHBIX OapabaHOB, KAHATO
BEyIIUX IIKUBOB U OJIOKOB, 6apabaHOB, POJUKOOIIOP U JICHT TPAaHCIIOPTEPOB,
TATOBBIX IIENIEH U 3BE€310YEK, CUCTEMbI CMa3KH U JIp.

7 BeinosiHeHuE pabOThI

7.1 O3HaKOMIIEHHE C OCHOBHBIMH TE€OPETUUECKUMU TOJIOKEHUSIMHU O HAJIAJKE
MO TbEMHO-TPAHCTIOPTHOTO 000Dy T0BAHHUS

7.2 CocTaBieHue cXeM MOAbEMHO-TPAHCIIOPTHBIX MAIIMH U CIIEIUATBLHOTO
o0opynoBaHUs

7.3 Onucanue mpoiiecca peryaupoBKU U HAIAJIKH IO IHEMHO-TPAHCIIOPTHBIX
MAIIIUH U CTIEIHAIIBHOTO 000PY10BaHUS

7.4 OdopmiieHne oTyeTa

8 ConepxaHue oT4yeTa

8.1 Homep paboTsr
8.2 HaumenoBanue paboThl
8.3 Ilenb paboTh
8.4 MarepuanbHoe oOecrieueHre
8.5 Cxembl MOAbEMHO-TPAHCHIOPTHBIX MAIIMH U CIIEHUATBLHOTO 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; WTaHreHumpKkyab 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 PACYETOB Ha NPAKTUYECKOM 3aHATUMN:
HAaCTPOUTb KOPOOKY CKOpPOCTEN;

HaCTPOUTb KOPOBKY KPYrosbIx Nojay;

HAaCTPOUTb LEenb AeNeHns N 06KaTKu;

YCTaHOBUTb PacyeTHYO AJ/IMHY X043 A0N65Ka;

YCTaHOBUTb [NyOMHY Bpe3aHusa A0006AKa U pagnanbHyo Nnoaaudy;
YCTaHOBUTb A0/165K;

YCTaHOBUTb 3arOoTOBKY.

Hapesatb 3ybyaToe Koneco.

MpounsBecT HeobXoANMbIE 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 perynnpoBKM CKOPOCTU Bpe3aHuA.
Crouka.
Cynnopr.
Oonbak.
3aroToBKa.

Cron.

® N O Uk wNR

CTtaHuHa.

Pucynok 1. 3y60n0n6exHbli moyaBTomMar 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.
Bpamenue non6sika HacTpanBaeTCs U3 YCIOBHS, UTO 3a OJIUH JTBOWHOM X0
TIOJIOSIK JTOJIKEH TIOBEPHYTHCS HA OTPEIEICHHYIO YacTh JUTMHBI TYTH



JUTUTENTLHON OKPYKHOCTH J10y10sKa. J{;TMHa 3TOM YacTH 1yTy Ha3bIBACTCS
BEJINYMHOW KPYTOBOM NOJAYH.

3.2.3. HacTpoiika BpauieHus 3aroOTOBKU OCYILIECTBIISIETCS YCTAHOBKOM CMEKHBIX
3yOuaThIX KOJIeC a, b, ¢, d B TUTapy AeNeHus 1 OOKaTKU MO CXEMeE:

Vii B Xi
3 A

D ]
¥ : 4

3.2.4. YcTaHOBKY pacyeTHOM JUIMHBI X0/a A0J0siKa L OCyIIECTBISIOT C TOMOIIBIO
BUHTA XV IO CINIENUAIBHON IIKAJIE HA KPUBOILIUITHOM AUCKe. /[[JInHa TOJKHA
NpPEeBBILIATH JJIMHY Hape3aeMoro 3y0a Ha 5...20 MM B 3aBUCUMOCTU OT
IIMPUHBI BEHIIa. JTa yCTAaHOBKA JOJIKHA OBITh 0COOEHHO TOYHOU MPHU
00paboTKe KoJIeC ¢ 3aIJICIMKOM HMJIM OJIOYHBIX KOJIEC, UTO OBbI H30ekKaTh
yaapa J0J0sika 0 TOPEI] 3ar0TOBKH.

3.2.5. Hactpoiika cTaHka Ha TpeOyeMyro paauaibHyO MoJady MpOU3BOAUTCS C
MMOMOILBIO IpOccens 2.

PannanbeHOE Bpe3aHue NpOUCXOAUT A0 TEX MOP, IMOKa YIOP HE HAXKMET Ha
IIyTEBOM BBIKIIFOYATENb KOHIIA BPE3aHUs U HE IOCTYNUT KOMaH/1a Ha
NEPEKIIFOUEHUE ABOMHBIX XOJ0B, IEPEKIIOUCHUE TTOJAUYH U BKIIFOUCHUE CUETUHKA.
PaboTa criricka 3aBUCHUT OT TOT0, KaKOM BBIOpaH IUKII pabOThI — OJIHO-, IBYX-, WU
TPEXIIPOXOTHBIMN.

[Tpy 0IHONPOXOTHOM IMKJIE CUETUMK CpadaThIBAET MOCIE MOJHOT0 000poTa

JeTaIN U JAaeT KOMaHy Ha OTKJII0YeHue cTaHka. st paboThl mpu 2-X uiu 3-x

MIPOXOTHOM ITUKJIE HEOOXOMMO YCTAaHOBUTH 2 WJIM COOTBETCTBEHHO 3 yropa

rIIyOMHBI BpE3aHUs Ha ClelMaIbHOM OapadaHe yIpaBiIeHUs: IIUKIOB OyIeT
CTOJIBKO, CKOJIbKO YCTAHOBJIEHO YIIOPOB.
3.2.6. YcTaHoBKa 10yI0sKa.
Jlon0sIK MI0THO HaCa)KMBAETCS HA MIMUHJEIb CTAHKA PEXKYIIUMHU KPOMKAMHU
BHU3 ¥ 3aTATUBACTCS Taiikoi. [[paBMIIBHOCTh yCTAHOBKH JOJOSKA MMPOBEPSIIOT
WHJMKaTOpoM OueHus. buenne nondsika He A0JKHO mpeBbimaTh 0,01 —
0,02mMM. YcTaHOBKY J10J105Ka MOKHO OCYUIECTBIISITh IO OAHOMY U3
BapUAHTOB, YKa3aHHOMY Ha PUCYHKE.

3.2.7. YCcTaHOBKY U KpEIUIEHUE 3arOTOBKHU OCYLIECTBUTH IO OJJTHOMY U3 BapHaHTOB,
yKa3aHHOMY Ha pucyHke. [[paBUIbHOCTh YCTAHOBKHU MTPOBEPSIOT
WHJIMKAaTOPOM Ha pajuaibHOE OMEHUE U apalIeNIbHOCTh 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 JIMaMeTpa 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.



Puc. 5 YcranoBka nos0ska 91) OTHOCHTENBLHO 3ar0TOBKH (2) mepes

BpE3aHUEM

Puc. 6 Cxema yCcTaHOBKH J0JIOSIKA U 3aTOTOBKU
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IIpakTnyeckoe 3ansitue NeS

Tema: «O3HaKoMIIeHHE ¢ HAJIAAKOH 3y00()pe3epHOro CTAHKA)

1. LE/Ib PABOTHI:

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 cynnopta NO HanpaBAAKOWMM CTOMKM; BpalleHMe CcTona C
3aroToBKOM (HanagKka uUenu AeneHns U O0OKaTKM); AO0MNOJIHUTENbHOIO
BpalLleHWs CTona C 3aroToBKOM AanA obpa3oBaHWsA BMHTOBOro 3yba
(Hanagka uenu auddepeHumrana); odpesbl Ha Tpebyemblin yroa no
OTHOLWIEHMIO K 3aroToBke (pa3BopoT ¢pe3epHON TroN0BKM); TNyOUHbI

dpesepoBaHUA.

ObOPYAOBAHUE U UHCTPYMEHT

2.1.3y6odpe3epHblit CTAHOK.

2.2.KomnaeKkT cMeHHbIX 3yb4yaTbix Konec.

2.3.YepBA4yHasa moaynbHas ¢ppesa.

2.4.0npaBKa 4NA YCTAaHOBKM 3aroTOBKM Ha CTaHKe.

2.5.3aroTtoBKa getanen.

2.6.Habop cnecapHoOro MHCTPyMeHTa.

2.7.MaTepunanbHbli MHCTPYMEHT: MHAMKATOP YaCOBOro TMMNA CO LUTATUBOM;
WTaHreHUnpKynb 0-125 mm; wraHrepsybomep, 3ybomepHbIN MUKPOMETP.

norPAAOK NMPOBEAEHUA PABOTDI
3.1. O3HAaKOMUTbCA C YCTPOMCTBOM U LMKAOM PaboTbl CTaHKa.
3.2.03HaKOMUTbLCA C YepPTEKOM AeTanu noasexallen obpaboTke.

3.3.110 pAaHHbIM BbINO/NHEHHbIX PACYETOB HA MNPAKTUYECKOM 3aHATUM

03HAKOMMUTBLCA U BbINOJHUTL CAeayolWmne Npuembl HalaaKu:
3.3.1. YcTaHOBKaA PYKOATKOWM YaCTOTbl BpalleHua ¢ppesbl;

3.3.2. YcTaHOBKa  BEe/MYUHbI  BEPTUKANbHOM  MNOAauYM  PyKoATKaMM

nepekAtoYeHna Nogay;

3.3.3. HanagkKa rutapbl ob6KaTta n agenexHus;
3.3.4. HanapgkKa rutapbl aupdepeHumnana;
3.3.5. YcTaHOBKA UHCTPYMEHTa;



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 BpesaHus;
3.3.12.YcTaHOBKa YNOPOB OKOHYaHMA ppe3epoBaHUs;
3.3.13.Hape3aTb 3yb64aToe Koneco.

3.4.Mpoun3BecTn HeobxoaAnMble N3MepeHuns.
3.5.CocTaBuTb OTYET O NpoAaenaHHon pabore.

3.1. O3HaKOMJIEHHE C YCTPONCTBOM M IIUKJIOM paboThI cTaHka moia. S3A30.
TexHuyeckre XapakTEPUCTUKHU CTaHKa!

HaubGosnpmuii guameTp yCcTaHaBIMBAEMOIO U3/1EIUs, MM 320
Haubonbias AmuHHA Hape3aeMbIX KOJIEC, MM:

PSAMO3yObIX 220

¢ yriioM HakjioHa =30 150
HaunGonpmuii Moyib Hape3aeMbIX KOJEC, MM 6
Konyc otBepctus ¢ppesepnoro mmunaens Mopse 5
[Ipenensl yacTOT BpaiieHus mmuHAETS Qpe3bl, 00/MUH 50...400
[Ipenens mogad, MM/006:

BEPTUKAJIBHOMN 0,63...7,0

paguaIbHON 0,3...2,0
CKopocTh OBICTPOr0 EPEMEIICHHMS Calla30K CYMIOpTa, MM/MHUH 300

OCHOBHBIE YaCTH CTaHKa:
CT — cranuna, [1C — nepeanss croiika, KII — kopobka nepenau, [1Y — nynsbT
ynpasienusi, KC — kopo6ka ckopocteit, MTII — mexaHu3M TaHTeHITUATbHON
noaauu, 3K — 3amutHseIi kKoxKyx, CII — cynmopt, 3C — 3aanss croitka, MIIC —
MexaHu3M nojaBsoja croja, CJI — ctoin, L3U — mununap 3axuma uzaenus, CC —
canasku cynmnopta, CIIC — cmazka nepeaueit croiiku, JI® — nuddepenuan, I'K —
ruApoKoMMyHuKanus, 31 — anekrpoasurarens, DI — snekrpocunoBoit mkad,
MPB — mexanusMm paguaibHoro Bpezanus, MTC — MarHUTHBIN TpaHCIIOPTEP
ctpyxku, PJ] — penykrop, BXX — Gak 1151 oxnaxkaroen »uaKoCTH.

OpraHbl ynpaBJIeHUS:

1,2 — pyKOSITKH NEPEKITIOYEHUS IEpeay; 3 — MaHeb YIPABIEHUS CTAaHKOM; 4 —
CMEHHBIE IIKUBBI; 5 — PYKOSATKA NEPEKIIIOUEHUS CKOPOCTEN; 6 — KBaapar
IIEPEKIIIOYCHUS BEPTUKAIBHON U TAHI€HLIMAIILHOM 10J1a4; 7 — KBaapar
BEPTUKAIBHOTO MEPEMEILIECHHS 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 TuaAponpuBoa; 19 — kBaapaT 3aTsKKH onpaBku Gppessr; 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 — pyKOSTKAa HAIAIKU BEJIMYMHbBI PAAUAIbHOTO BpE3aHUs.
[TosmyaBTOMaTH4YeCKU HUKI paOOThI CTaHKA

[TomyaBTOMAT B MOJIyaBTOMAaTU4YECKOM IIMKJIE C TOMYTHOW WJIM BCTPEUYHOU
BEPTUKAILHBIMU TI0J1a4aMu, 0€3 paluaJbHOTO BPE3aHUS UITU C pauaIbHBIM
BpE3aHUEM IPU HAJTMYUU MEXaHU3Ma PaJUaIbHOIO BPE3aHUS.

Br16op 1mukiia paboThI 11/a OCYIIECTBISETCS MAKETHBIM MEPEKIIOUCHUEM
PaCIOJIOKEHHBIM Ha MyJIbTE YIpaBIeHUsl, U KBajpaToM 6 (puc. , a),
PaCIIOIOKECHHBIM Ha MEPEIHEN CTECHKE.

[1/a umeeT cemMb MOTyaBTOMATUYECKUX IIUKJIIOB:

Pabota 6e3 pagnanbHOro BpesaHua U NONyTHOM nogade.
PaboTa 6e3 pagnanbHOro BpesaHus U BCTPEYHOM Nogadven.
PaboTa c paagnanbHbIM Bpe3aHMeEM M NONYTHOM Nogayven.
PaboTa c pagnanbHbiM Bpe3aHMEM 1 BCTPEYHOM NoJave.

A S

O6paboTKa YepBAYHbIX KONEeC MeTo40M pPagnanbHOM NOAAYN NPU HANYUK
MexaHW3Ma paguanbHON nogayn.
6. ObpaboTKa YepBAYHbIX KONEC METOA0M TaHIeHUMabHOM NoAayYm cnesa
Hanpaso.
7. ObpaboTka uepBAYHbIX KONEC MeTOAOM TaHreHUMasibHOM Mogayun cnpasa
Haneso.
[lepen myckoM 1m/aBToMara Ha MOJIyaBTOMAaTHYECKOM PEKUME JTOJIKHA OBITh
BKJIFOUECHA TUPOCHCTEMA T1/aBTOMATa, OCYIIECTBIICH TIOBOJT BEPXHETO IIEHTPA U
3aKUMa U3JIEIIHS.
3.3.1. YcraHoBKa 4acTOThI BpallleHUS.
VYcTaHoBKa 4aCTOTHI BpalleHUs! (pe3bl MPOU3BOJIUTCS PYKOSITKOM 5 Ha aHEeH
ctanka. Eciu kopoOka ckopocTteit He obecrnieurBaeT HEOOX0IMMOM YaCTOThI
BpallleHHUs, HY’)KHO CMEHUTh IIKKMBBI, UMEIOIITUECS B HAOOpe CTaHKa.
3.3.2. YcraHoBKa BEPTUKAIBHOM MOJAYH.



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 pacmnojgokeHa B HUILE MTepeIHeN 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
3akuMaeTca BUHTaMu. [Ipu HEOOXO0AMMOCTH MEXIy 3yOUaThIMU KOJIECaMuU
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 3a00MH M M3TUIITHENH 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 OTIPAaBKYy 2 B KOHMYECKOE OTBEPCTHE IIMUH/EA. 3aTeM HEMHOTO
MTOBEPHYTH IIOMIIOJ, YTOOBI OH HE HaXOIHJICS MO/ HampspDKeHueM 3aTshkk. CHoBa
3aTSIHYTh IIOMIION YMEPEHHBIM YCHIIUEM IS yIep KaHus onpaBku. Ecinu mommon
OCTaBUTh O] HAMIPSHKEHUEM 3aTSKKH, TO IIPU paboTe CyNmnopT HarpeBaercs,
pacHupseTcsi KOHMUeCKOE OTBEPCTHE IITTUHEIS U OIIPaBKa BTSTUBACTCS JIaJIbIIle.
[Tocne oxnaxaeHus B 3TOM
CIy4ae CHATh ONPaBKy TpyaHO. Jlomyckaemoe Ouenue Ghpesbl: mpu Y4epHOBOM
dpesepoanuu 70...100 mxm, npu urictoBoM (pezepoBanuu 10...60 mxm (B
3aBHCHMOCTH OT CTEIIEHU TOYHOCTH HAPE3aeMOT0 KOJIeca).
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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 IUMOY U HOHUYCY, a 3aTE€M OIATh 3aKPEIUTH 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 MO OCaJOYHOMY OTBEPCTHIO B IIMHUHJEIE CTOJA.

[Ipu Hanuuuu TUAPOUMIIMH]IPA, YCTAHABIMBAEMOI'O Ha HHXKHEM TOPIIE
LIMUHAENS CTOJIA, TAra KOTOPOro MPOXOIUT Yepe3 LIEHTPaIbHOE OTBEPCTHUE B
HIMUH/IENe, BO3MOXKEH 32KUM 00padaThiBa€MOi IETalH C MOMOIIIbIO
TUAPOIPUBO/JIA.

Crnenyer MOMHUTH, YTO TOYHOCTh OOPaOOTKM HAa CTAHKE BO MHOT'OM 3aBUCHUT
OT TOYHOCTU YCTAHOBKH 3arOTOBKHU. PEKOMEHAYETCsl yCTaHABIMBATh 3arOTOBKY C
ouenueM, He nipeBbimatomieM 0,01...0,05 MM o Topily U Hapy>KHOMY TUAMETPY.

3.3.8. YcTraHoBKa HalpaBJICHUS TOJAYH.

B 3aBucuMocTu o1 HarnpaBieHus1 pabodeil mojayu cajia3ku CynmnopTa ¢ CynrnopToM
Y MHCTPYMEHTOM NEPEMEIAIOTCS BBEPX WIIM BHU3 CO CKOPOCTBIO paboyel mojiauu
Ha 1ukJe. Mi3MeHenue HanpapieHus paboyei moiauyu Nporu3BOAUTCS
nepexioyaTesneM Ha myibTe. [Ipu aTom nepekimouarenu «IIpaBas dpesar, «JleBas
dbpe3a» TOIKHBI HAXOJIUTHCS B COOTBETCTBYIOIIEM MOJIO0KEHHUU.

3.3.9. YcraHoBKa HanpaBieHusl BpalleHUs! Gpe3bl U U31EIusl.

Ota onepalys OCyIIECTBISIETCS MEPEKII0YaTesIeM Ha MyJIbTE YIIPaBICHUS CTaHKa B
3aBUCHUMOCTH OT HAIpaBJICHUsI HUTOK YCTAaHOBJIECHHOU (Ppe3bl U 3yObeB
Hape3aeMol 3arotoBku. Hape3anue koco3yObIx 3y0uaThiX KOJEC pEKOMEHIYETCs C
IpaBoOi CIUPAJIBIO IPABLIMU (hpe3aMu, ¢ JIEBOM CIUPAJIbIO — JIEBBIMU (Ppe3aMu (CM.
Tabmuiry 1).

3.3.10. YcraHoBKa MEXIEHTPOBOTO PACCTOSHUS.

Hamanka MexueHTpoBOTO pacCTOSIHUASI OCYIIECTBIISIETCS B TAKON
IIOCJIEIOBATENBHOCTH:



- YCTaHOBUTH B UCXOJHOE TIOJIOKEHUE MEXaHU3MBI paJHaIbHOTO BpPE3aHUs: TS
3TOTO, Bpaias KBajapar 13, Halo COBMECTUTh HYJIEBYIO PUCKY JTUMOA C PUCKOMN
yKazares;

- BKJIFOUUTB T1/a U TUJIPOTIPUBOI;

- KHOTIKOHM Ha MyJIbTE€ YCTAaHOBUTH Calla3KH CYIIOPTa TaK, YTOOBI OCh IIOBOPOTA
CYIIIOpTa HAXOAUJIACh HAa BHICOTE IPUMEPHO MOCEPEANHE 3arOTOBKH;

- 3a)KaTh 3arOTOBKY MEPEKII0YATEIEM Ha MTYJIbTE;

- KHOIIKOM Ha MyJIbTE BKJIIOYUTH BpallleHUEe HHCTPYMEHTA;

- KHOIIKOM Ha MyJIbTE MOJABECTH CTOJ, IPH 3TOM HEOOXOAUMO CIIEUTH, YTOOBI
PUCTIOCOOJIEHHE HE YIUPAIOCH B CYyNIOPT;

- IOBOPOTOM PYKOSTKH 11 0CBOOOINTH BUHT HAJIAJAKK Ha MEKIIEHTPOBOE
paccTosiHue;

- Bpaias kBajapart 13, mojaBecTu cToj 10 KacaHus (ppe3oii 3aroToBKY;

- OTBECTH CTOJI M YCTAaHOBUTH BpaleHue Gpessr;

- YCTaHOBUTH TUMO KBajipata 13 B HyJIeBOE MOJIOXKEHUE U BPAIIaTh PYKOATKY,
OCYUIECTBJISIS IOJIBOJ] KAPETKU Ha PacCTOSIHUE, paBHOE BbICOTE 3y0a 3aroTOBKH,
OTCYET MEPEMEIIEHHUS BECTH IO TUMOY;

- 3a)MKCUPOBATh BUHT HAJIAJKW HA MEKLIEHTPOBOE PACCTOSHHUE TOBOPOTOM
pykosiTku 11.

BbyapTe BHUMaTENbHBI MPY HAJIAJKE MEKIIEHTPOBOTO PACCTOSTHHSL.
KonTponupyiite ucXxoaHoe MOJ0KEHUE MEXaHU3Ma PaIuaIbHOTO BPE3aHus 10
KOHTPOJIBHOH JIaMIIe Ha MyJbTe yrpaBieHus. Eciau mammna roput, Hemb3sI
MPOU3BOAMUTH HANATKY MEXIICHTPOBOT'O PACCTOSHHUS.

3.3.11. YcranoBka no n1uM0y pajgnagbHOIO BpE3aHHUs.

[Tpu HanMuMK MeXaHHW3Ma PaJAUaIbLHOTO BPE3aHUs MTPOU3BOIUTCS BPALLICHUS
kBajpara 13. Bennuuny Bpe3anus onpenesstoT no muMOy. Llena neneHus mkansl
mrm6Oa 0,002 M.

3.3.12. YcraHoBKa ynopoB oKOHYaHUs (hpe3epOBaHUSL.

YcTaHoBKa ynopoB JUIMHBI (hpe3epoBaHus OCYILLECTBIsAETCS pU padoTe 0e3
MeXaHH3Ma paJuaIbHOTO BPE3aHUS .

Nmeercs nBa ynopa. OJIMH ynop HMKHETO MOJI0KEHUS Calla30K CyNIopTa,
BTOPOM — BEPXHETO MOJOKECHUS.

Onu pazMenaoTcs Ha caja3kax CyNIopTa U yCTaHaBIMBAIOTCS B
3aBUCHUMOCTH OT IIUKJIa 00pabOTKU 3y0UaToro KoJjieca U HampaBieHus nojayu. B
KOHEYHBIX MOJIOKEHUAX YIIOPHI HAE3KaI0T HAa KOHEUHBIE BBIKIIOYATENN, KOTOPHIE
BBIKJTFOYAIOT COOTBETCTBYIOIINE TBUKCHHSL.

3.3.13. Hapesatb 3y0uaToe Koyeco.

3.4. IlpousBecTu HEOOXOUMBbIE U3MEPEHHUSI.

3.5. CocTaBUTh OTUET O MPOJIETAHHOM padoTe.



OTtueT 0 JaHHOU paboTe TOKEH COJIEPKATh:
- OIIMCaHUE CTaHKa,
- ONKUCAaHUE HEKOTOPHIX MEXaHU3MOB,
CKHU3BI.

B oTuere 10KHO OBITH KPATKO YKa3aHO BCE OTHOCSILEECS K
HEIIOCPEICTBEHHOMN HaJlaIKe.
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d — BUJ CIICPCOU, 0 - BH C3a/i1 U CIIpaBa.
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