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

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

B Ta0JIHUILy.

Tabnuna Pe3ynbTarhl OLIEHKH TEXHUYECKOTO COCTOSIHUS JeTanei

(medexrarym)
Ne n/n | Haumenosanue | Bun Xapaktep | KonTposmpyemele napameTpel
neTanu W3HOCA | M3HOCA d D Eer, Ecs

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



MexaHuyeckuii H3HOC SIBJISICTCSl PE3yJbTaTOM JIEUCTBUS CUJI TPEHUS IIPH
CKOJBXEHHH OJHOM Jeranu 1o apyrou. I[lpm 3TOM BHAE H3HOCA NPOUCXOAUT
UCTUpPaHME (CPE3aHHE) MOBEPXHOCTHOTO CJIOS METAJIa U UCKAKEHUE T€OMETPUYECKUX
pa3MepoB y COBMECTHO padoTaromMx Jeraneil. M3HOoC 3Toro BuAa Yalle BCEro
BO3HMKAET MpU pabOTe TAKUX PACHPOCTPAHEHHBIX COMPSIKEHUN AeTalield, Kak Bal -
NOAIIMIIHUK, CTAHWHA - CTOJI, NOPIICHb - HUIMHAP U Ap. OH MOSBISIETCA U NIPHU
TPEHUM KAyeHUs T[OBEPXHOCTEM, TaKk KaKk »dTOMY BHUIY TpPEHUS HEU30€KHO
COIyTCTBYET U TPEHHUE CKOJIbKEHHUS, OJHAKO B IMOJOOHBIX CllydasX H3HOC ObIBacT
OUYEHb HEOOJIBILLIUM.

Crenenp M XapakTep MEXaHMYECKOIO H3HOCA JETajled 3aBUCAT OT MHOTHX
(dakTopoB: (PUINKO-MEXAaHUYECKUX CBOWCTB BEPXHUX CJIOEB MeETaia; YyCIOBHUI
paboThl M XapakTepa B3aMMOJIEUCTBHSI COMPSATaeMbIX MOBEPXHOCTEH; JaBICHMUS;
OTHOCHUTENBHOM CKOPOCTM IMEpPEMELICHUS; YCIOBUW CMa3blBaHUS TPYLIUXCS
MOBEPXHOCTEH; CTENEHW  IIEepPOXOBAaTOCTH  MocieaqHux u  Ap. Haubonee
pa3pyLIMTENbHOE JEeHCTBUE Ha JETalu OKa3bIBaeT aOpa3MBHOE H3HAILMBAHUE,
KOTOPOE HAOJIIOJIaeTCsl B TEX CiyvasiX, KOIJa TPyLIHeECs MOBEPXHOCTH 3arpsi3HAIOTCS
MEJIKUMHM a0pa3uBHBIMU M METANIMYECKUMHM 4acTHLlaMU. OOBIYHO TaKME YaCTHULIBI
HOMAaJaoT Ha TPYLIMECsS MOBEPXHOCTH IpU 00pabOTKe HAa CTaHKE JINTHIX 3arOTOBOK, B
pe3ysibTaTe HW3HAIIMBAHUS CaMUX IIOBEPXHOCTEW, momanaHusd nbuid U ap. OHu
JUINTEJIBHOE BpEMs COXPAHSIOT CBOM PEXyIIHE CBOMCTBA, O00pa3yloT Ha
MOBEPXHOCTAX JAETAJed LApalvHbl, 33aJUpbl, a TaKXeE, CMEIIMBAsACh C TIPsA3bIO,
BBIIIOJIHAIOT POJIb a0pa3sMBHOM NACThl, B pe3yJbTaTe ACHCTBUS KOTOPOU MPOUCXOIUT
WHTCHCUBHOE NPUTUPAHWE W  M3HAIIMBAHUE  CONPSATAEMBIX  IMOBEPXHOCTEH.
B3auMmopeiictBue moBepxHOCTEW JAeTalied 0€3 OTHOCUTENBHOIO MepeMENICHUS
BBI3BIBAET CMSTHE METAJIa, YTO XapaKTEpHO Ui IIMOHOYHBIX, MUINLEBBIX,
Pe3b0OBBIX U APYTUX COEAMHEHUM.

MexaHU4YecKUi U3HOC MOXET BBI3BIBATBCA U IJIOXUM  OOCIyXKHBaHHEM
0o0opy/I0BaHusl, HAIPUMEP HapyUICHUSIMH B MOJlade CMa3KH, HeJOOPOKaueCTBEHHBIM
PEMOHTOM U HECOOJIIOJIEHUEM €r0 CPOKOB, MOLTHOCTHOM MEPErpy3KOM U T. 1.

Bo. BpeMs paboTbl MHOTHE JETAJIM MAIIUH (BaJibl, 3yObsl 3yOUaThIX KOJIEC, IIATYHBI,
NOPY>KUHBI, TMOAIWIHUKK) MOABEPralTCs IUTEIBHOMY JIEUCTBHIO MEPEMEHHBIX
JUHAMUYECKUX HArpy30K, KOTOpble 00Jiee OTPULATENBHO BIIMSIOT Ha MPOYHOCTHHIE
CBOWCTBA JETAJIA, YEM HArpy3KM CTAaTUYECKHE. Y CTAIOCTHBIA M3HOC SIBIIAETCS
pe3yJIbTaTOM AECHCTBHS HA AETalb MEPEMEHHBIX HAarpy30K, BBI3BIBAIOIINX yCTAJIOCTh
Marepuanga JEeTad W €ro paspyleHue. Bampl, NpyXUHBl W JpyTrHe JeTajau
pa3pylIaroTCs BCIEACTBHE YCTAIOCTH MaTepHalia B IONEPEYHOM cedeHuu. 1Ipu atom
II0JIy4aeTCsl XapaKTEpHbIA BUJ U3JI0Ma C JBYMs 30HAMHU - 30HOW pPAa3BUBAKOLIUXCS
TPEIIMH M 30HOW, IO KOTOpOoM mnpownsomen u3iaoM. [IoBepxHOCTH mepBOW 30HBI
IJIaJIKasi, a BTOPOM - C paKOBUHAMHU, 4 HHOT' /1A 3€PHUCTAS.

VYcranoctHele pa3pylleHHs MaTepuana JeTajd He 00s3aTelabHO JOJDKHBI Cpasy
IIPUBECTU K €€ MOJIOMKE. BO3MOKHO TaK:K€ BO3HMKHOBEHHME YCTAJIIOCTHBIX TPEIIWH,
HIETyIIEHUSI U JAPYTUX Ae(PEKTOB, KOTOPHIE, OJHAKO, OMACHBI, TaK KaK BBHI3BIBAIOT



YCKOPEHHBIM HW3HOC JETAIM M MexaHusMma. [ mpemoTBpaileHus yCTaJOCTHOTO
pa3pylieHus Ba)XXHO MPaBWIBHO BBIOpaTh (QOpMY TMOMEPEUYHOrO0 CEUYCHUSI BHOBH
M3TOTOBJISIEMOM WJIM PEMOHTHUPYEMOM JETajav: OHAa HE JOJDKHA HMMETh PE3KHUX
MEePexXo70B OT OAHOTO pa3Mepa K apyromy. CrenyeT Takke MOMHHUTB, YTO TpyOo
oOpaboTaHHass MOBEPXHOCTh, HAJIMYHE PUCOK M I[apaldH MOTYT CTaTh MPUYUHOU
BO3HUKHOBEHUSI YCTAJIOCTHBIX TPEIIUH.

M3HoC mpu 3aelaHMM BO3HHMKAET B pe3yJIbTaTe NPWIMMAHUA («CXBATBIBAHUS)
OJIHOM ITOBEPXHOCTH K JAPYrol. DTO SBIICHHE HAOIIOMACTCS TPH HEIOCTaTOYHOM
CMa3Ke, a TaKXe€ 3HAYUTEIbHOM JaBJICHWH, MPU KOTOPOM JIBE CONPSATracMbIe
MMOBEPXHOCTH COJIMIKAIOTCS HACTONBKO IUIOTHO, YTO MEXJIy HHMH HAYHHAIOT
JIEVCTBOBATH MOJICKYJISIPHBIE CUJIbI, TPUBOISIIHNE K UX CXBAThIBAHHUIO.

Koppo3noHHBIA U3HOC SIBIISIETCS PE3YJAbTATOM HW3HAIIMBAHUS JIETAJICH MAIIUH U
YCTAHOBOK, HAXOJAIIMXCS TOJ HEMOCPEICTBEHHBIM BO3JCHCTBUEM BOJbI, BO3/yXa,
XUMUYECKUX BEIECTB, KojebaHuW Temmeparypbl. Hampumep, eciu Temmeparypa
BO3/JyXa B IMPOM3BOJCTBEHHBIX MOMEIICHUSIX HEYCTOWYMBA, TO KaXKIbIM pa3 MpU €€

IMOBBINICHUU COACPKAITHUCCS

Pucynok 1. XapakTep MeXaHH4eCKOI0 H3HOCA AeTaJIeH:

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

B BO3/JyX€ BOJASHBIC Iaphl, COMPHUKACAICh C 00JIee XOJOJMHBIMH METATUNICCKUMU
NETaISIMU, OCAKIAI0TCS Ha HUX B BUJIE KOHJIEHCATa, YTO BBI3BIBAET KOPPO3HUIO, T. €.
pa3pylieHue MeTajljla BCIEICTBUE XMMHUUYECKHX U DJICKTPOXUMHYECKHX IPOIECCOB,
pPa3BUBAIOLIMXCA Ha €ro mnoBepxHocTu. [lon BiHMsSHUEM KOPPO3UU B JETAISIX
o0pa3yroTcs TIIyOOKHE pa3zbelaHusl, TOBEPXHOCTh CTAHOBUTCA I'yOuyaToH, TepseT



MEXaHUYECKYI0 MPOYHOCTb. DTH SIBJICHHsS HAOJIOJAIOTCSA, B YACTHOCTH, Yy JeTayel
IUIPABIMYECKUX IPECCOB M IMApOBBIX MOJIOTOB, pabOTalOUIMX B Cpele mapa WiH
BOJBI.

OOBIYHO KOPPO3UOHHBIM H3HOC COMPOBOXKAACTCS M MEXaHUYECKHUM H3HOCOM
BCJICZICTBUE CONPSDKEHUS] OJAHOW JeTanu ¢ Apyroid. B aTom ciyyae mpoucXomauT Tak
Ha3bIBAEMBIIl KOPPO3HOHHO-MEXAHUYECKHE, T. €. KOMIUIEKCHBI U, U3HOC.

XapakTep MEXAHMYECKOrO0 H3HOCAa JeTaled. MEeXaHWYeCKMH W3HOC JeTajen
000pyI0BaHUSI MOXKET OBITh MOJIHBIM, €CJIH MTOBPEKIEHA BCS

NOBEPXHOCTh JAETAIA, WM MECTHBIM, €CIM TOBPEXKIEH KAKOU-TMOO €€ y4acTOK
(pucyHoxk 1, a-n).

B pesynbpraTe M3HOCA HANPaBIAIOMIMX CTAHKOB HAPYIIAIOTCS MX MJIOCKOCTHOCTD,
NPSIMOJIMHEWHOCTh M TapajUIeNIbHOCTh BCJIEJICTBHE JCUCTBUS Ha TIOBEPXHOCTH
CKOJIbKEHHSI HEOJAMHAKOBBIX Harpy3ok. Hampumep, npsiMmomHelHbIE HallpaBistolIye
2 cranka (puc. 1, a) moj BIUSHHEM OOJIBIIMX MECTHBIX HArpy30K HPHOOpETaroT
BOTHYTOCTh B CpeJHEl 4dacTu (MECTHBIM M3HOC), a CONpsraeMbleé C HUMH KOPOTKHE
HaIpaBJSIIONIME 1 CTOJIa CTAHOBATCS BBITYKIIBIMH.

HunuHIpsl UM TUIb3bl TOPIIHEN B JABUTATENSIX, KOMIIPECCOPaX, MOJIOTAX U APYTUX
MalIuHaX U3HAITUBAIOTCS TOKE HepaBHOMEpHO (pucyHok 1,0). M3HoC mpoucxoaut Ha
y4acTKe JBIDKCHHS TIOPITHEBBIX KOJEI[ W TPOSBISETCS B BHIE BBIPAOOTKH
BHYTPEHHMX CTEHOK ULWIMHApPAa WIA TUib3bl. Mckaxaercs Qopma oTBepcTUs
HWIMHApPAa -- O00pa3yloTcs OTKJIOHEHHA OT IWIMHAPUYHOCTH M KPYIVIOCTH
(60uKO0OpPa3HOCTh), BO3HUKAIOT LAPANWHBI, 3aaupbl * u apyrue AedekThl. Y
HUJIMHAPOB JIBUTaTeIeii BHYTPEHHErO CrOpaHusl HauOOJIbILIEMY U3HOCY MOJBEPraeTcs
UX BEpXHSS YacTh, HCIBITHIBAIONIAS CAaMble BBICOKHE JaBICHUS U HaMOOJbIIME
TeMIiepaTypbl. B Ky3HeuHOIIpeccoBoM 000pyA0BaHUM, HA0OOPOT, HAMOOJBIINI U3HOC
MOSIBJISICTCS B HUKHEH YacTH LMIUHApPA - Tam, e HaXOAUTCS MOpLIEHb BO BpeMs
yaapoB. M3Hoc mopmiHs (pucyHokl, B) HpOsBISETCS B WMCTUPAHUU M 3aJHpax Ha
100Ke, U3JIoMe MepeMbluek 4 MexAy KaHaBKaMH, MOSIBJICHUU TPEUIUH B THUIIE 5 U
pa3paboTke oTBepcTHs 6 'O MOPIIHEBOM MaJIell.

N3noc BanmoB (pucyHok 1, 1, [[) mOposiBIseTcs BO3HUKHOBEHHEM Pa3IMYHBIX
ne(eKTOB: Ballbl CTAHOBATCS W30THYTHIMHU, CKPYYEHHBIMH, a TAKXKE H3JIIOMaHHBIMHU
BCIEACTBUE yCTAJIOCTM Marepuana; Ha HX I[MeHkax o0pa3yrTcs 3aauphbl;
UWIMHAPUYECKUE  IIEWKH  CTAHOBATCA  KOHYCHBIMH WM  004YKOOOpa3HBIMHU.
OTKIIOHEHUS OT KPYIVIOCTH MPUOOPETAlOT TAaKXe OTBEPCTHS MOAIIMITHUKOB
CKOJIb)KEHHSI U BTYJIOK. HepaBHOMEpHOCTh HM3HOCA HIEEK BajJOB U MOBEPXHOCTEU
OTBEpCTUI BO BTYJKax IpU BpAIlEHUH Baja -- pe3yjbTaT JEHUCTBUS Pa3IUUHBIX
Harpy30K B pa3HbIX HampaBiieHHsX. Eciu Ha Banm BO BpeMs BpallleHHs] JEHCTBYET
TOJIBKO CHJIA €Tr0 TSHKECTH, TO U3HOC MOSBISETCA B HUKHEH YacTU MOJALIUITHUKA (CM.
PUCYHOK 1, T, cieBa).

B 3yOuaTteix mnepemauax Haubojee YacTO M3HAIIMBAIOTCS 3yObsi: 00pasyroTcs
3aIUphl, 3yObs M3MEHSIOT CBOIO (OpMy, pa3Mepbl M BbUIaMbIBatoTcs. [lomomka
3yObeB, MOSBIICHUE TPELIMH B CHUIAX, 000J€ W CTynule 3yO4aThiX KOJeC, W3HOC



[IOCAI0YHBIX OTBEPCTUN M IIIIOHOK MPOUCXOJAUT MO TPEM OCHOBHBIM IpUYMHAM: 1)
neperpys3-ka 3y0uaroi mnepeaaud; 2) mnonajgaHue B HEE MOCTOPOHHUX Tel; 3) He-
npaBuibHas cOOpKa (HampuMmep, KperieHue 3yOuaThIX KOJIEC HA Baly C MEPEKOCOM
oceit).

X0/10Bbl€ BUHTHI UMEIOT TpaNeLenJaIbHYIO WK MPSAMOYTOJIbHYIO pe3p0y. Y BUHTa
W ero TaiKyu M3HAIMBACTCS pe3b0a, BUTKU CTAHOBSTCS TOHBIIE (pucyHok1, 3.). U3Hoc
pe3bObl Y BUHTOB, KaK MPaBUIIO, HEPABHO-

3anup - MOBPEXICHUE MOBEPXHOCTH TPEHUS B BHJIEC IIMPOKUX M TIIyOOKHX 00po3[
B HANpPaBJICHUM CKOJBXEHUSA. MEPHBIM, TaK Kak NOJABIIAIONIAs 4YacTh JeTajeH,
00pabaTbIBa€MbIX Ha CTAHKAX, MMEET MEHBIIYIO JIMHY, YeM X0J0BOM BUHT. CuiibHEe
W3HAIIMBAETCS Ta YacTh Pe3bObl, KOTOpast padoTaeT Oosiblie. ["aiiku X0I0BBIX BUHTOB
M3HAIIMBAIOTCA ObICTpee, 4eM BUHTHL. [IpuuuHBI 3TOro TakoBbI: pe3b0y Traek
HEYJO00HO OYMINATH OT 3arpsI3HEHUI; Tallku B pslie ClydaeB HEYIOBJICTBOPUTEIHHO
CMAa3bIBAIOTCS; Y TaillKu, CONMPSIKEHHON C BHH-TOM, YYacTBYIOT B paboTe BCe BUTKH
pe3bObl, TorJa Kak y BUHTa OJHO-BPEMEHHO PabOTaeT TOJbKO HEOOJIbIAs YacTh €ro
BUTKOB, paBHas YHUCIy BUTKOB T'ailKH.

VY nuckoBbIX My(T B pe3ylibTaTe AECUCTBUSA CUJI TPEHHUS HauOOJbLIEMYy H3HOCY
MOABEPraroTCsl TOPLBI JUCKOB (PUCYHOK 1, M); UX TOBEPXHOCTH UCTUPAOTCSA, HA HUX
NOSIBJISIIOTCS LIAPANIMHBIL, 33AUPbI, HAPYIIAETCS MIIOCKOCTHOCTb.

B pe3p00BBIX coeAMHEHUSX HamOoJee 4YacTo M3HaluBaeTcs Npoduiib pe3bObl, B
pe3ynbTaTe B HUX YBEIMYMUBAETCS 3a30pP. DTO Ha6moz[aeTc;1 B

Pucynok 2. U3H0C NOAIINITHAKOB KAYeHHUS:
a - BCIEACTBUE TIepeKoca, 0 - Mpu MPOBOPAUYMBAHUK BHYTPEHHETO KOJIbIA Ha BaTy, B
- U3-3a YPE3MEPHOI'O HATATA, T - U3-3a HEUCIIPABHOTO cayibHUKA; U - mecTa nzHoca

COIIPSDKEHUAX HE TOJIBKO XOJOBBIX, HO ¥ 3@)KMUMHBIX, HAIIPUMED 3a)KUMHBIX BUHTOB
YacTO OTBEPTHIBAEMBIX KpEIMexHbIX 00nTOB. M3HOC pEe3pOOBBIX COETUHEHUH -
pe3ynbTaT HEJOCTATOYHOW WIJIM, HA0OOPOT, UpPE3-MEPHOM 3aTSHKKM BUHTOB U TACK;
0COOEHHO HHTEHCHBEH H3HOC, €ClIM paboTamoliee COeAMHEHHE BOCIPUHUMAET
OonblllMe WM 3HAKONEPEMEHHbIE Harpy3ku: OONThl M BHHTHI PpACTSITHBAIOTCH,
MCKa)aloTCs 1Iar pe3b0bl U ee MpoQuiib, Tailka HaYUMHAET «3aeAaTb». B aTux cimydasx
BO3MOYKHBI aBApUMHBIE TMOJOMKH JeTaned coeluHeHHs. ['paHu TOJOBOK OONTOB U
raek  yame  BCEro  M3HAIIMBAIOTCA  I[OTOMY, YTO  HUX  OTBEPTBHIBAIOT
HECOOTBETCTBYIOLIMMU KIOUYAMMU.



B mmnoHOYHBIX COEOMHEHMAX W3HALIMBAIOTCA KAaK INIIOHKM, TaK W IUIIOHOYHBIE
na3bl. Bo3MOXHBIE IPUUMHBI 3TOTO SIBJIEHUS - OCJIA0JIEHHE MTOCAIKU JI€Tajly Ha Bally,
HEINPaBWIbHAS NOATOHKA IIIOHKH I10 THE3Y.

B nopmmnaukax kaueHus BCIEACTBUE PA3IMUHBIX MPUYUH (PUCYHOK 2, a-T) U3HOCY
MOJIBEP>KEHBI paboure MOBEPXHOCTH - HA HUX MOSBISIOTCS OCHUHKH, HAOIIOAAaeTCs
IICNYIIICHUE TOBEPXHOCTEH OeroBbIx nOpokek u 1mmapukoB. [lojg nmeiicTBuem
JVHAMMYECKUX HArpy30K IMPOUCXOAUT UX YCTAJIOCTHOE Pa3pylIeHHUE; MO BIMSHUEM
V3JIMIIHE IUIOTHBIX IMOCAJO0K MOJIIMITHUKOB Ha BaJl U B KOPIYC IIAPUKU U POJIMKH
3aIIEMIISIIOTCS] MEXKY KOJIBLAMM, B PE3YJIbTAaTE YE€TO BO3MOKHBI IEPEKOCHI KOJIEL ITPU
MOHTaX€ U APYTYe€ HEKEIATEIbHbIE ITOCIEACTBUA.

PaznuuHpie TOBEPXHOCTH CKOJIBKEHUS TAKKE MOABEPKEHBI XapaKTEPHBIM BUIAM
u3Hoca (pucyHok 3). B mporecce skcruryaranuu 3yOuaThixX Mepeaad BCIEACTBUE
KOHTaKTHOW YCTaJOCTH MaTepuana paboyux MOBEPXHOCTEN 3yObeB U MOJI IEUCTBHEM
KacaTeJbHbIX HANPSXKEHW BO3HUKAET BBIKpAIIMBaHUE paOO4YMX MOBEPXHOCTEH, T. €.
OTJZICJICHHE YaCTHI] MaTe-

Puc.3. XapakTepHble BUIbI H3HOCA MOBEPXHOCTEH CKOJIbKEHMS:

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

Ha pucynke 3, B-moka3zaHa MOBEPXHOCTb, pa3pyllieHHass Koppo3ueil. [ToBepxHOCTH
YYyT'YHHOTO TMOPOIIKOBOTO KOJblIa (PUCYHOK 3, T) MOBPEXIECHA BCIEACTBUE
ASPO3MOHHOTO HW3HAIIMBAHMS, KOTOPOE MPOUCXOAUT TMPU JBHKEHUU TIOPIIHS B
UWJIUHIPE OTHOCUTEIBHO >KUIKOCTU;, HAXOJISAIIUECS B JKUAKOCTH Iy3bIPHKU Ta3a
jJonaroTcsi BOJMW3M TOBEPXHOCTH TMOPIIHS, YTO CO3JA€T MECTHOE IOBBIIICHUE
JABJICHUs] WM TeMIepaTypbl M BbI3BIBAET H3HOC Jeraieil. Ha moBepxHOCTH
TOpMO3HOTrO OapabaHa (pUCyHOK 3, 1) MOKa3aHbl PUCKHU, KOTOPBIC MOSBIISIIOTCS MPU
BO3JICHCTBUM Ha Bpallaroliuiics 0apadaH TBEpAOro Tejia WIM TBEPJbIX YACTHII.



3anupsl (pucyHOK 3, €) o0pa3yloTcs B pe3ysbTaTe CXBAThIBAHUS MOBEPXHOCTEH MPHU
TPEHUU BCIICJICTBUE JCHCTBUSI MEXAY HUMH MOJEKYJApHbIX cuil. Ha pucynke 3, x
nokazaHa paboyas MOBEPXHOCTh JI€TAId C HAIMMIIMMU Ha HEE IMOCTOPOHHUMU
YacTUI[AMHU, a Ha PHUC. 3, 3- MOBEPXHOCThb JE€TaJd C HM3HOCOM IIPU 3a€JaHUU B
pe3yJibTaTe CXBaThIBAHUS - TIIYOMHHOT'O BBIPBIB MaTepuaja U MepeHoca ero ¢ Apyrou
MMOBEPXHOCTHU TPEHUSI.



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

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

1 MarepuaJjibHOe o0ecnieyeHune

1.1 MHCTpyKIIKA K IpaKTU4YEeCKoi paboTe

1.2Texunueckas u cripaBovYHas JIATEpATypa

1.2.1 Boponkun FO.H., [To3gaskor 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/1aHKe 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 NMPAKTUYECKUX HABBIKOB PAOOTHI MO COCTABJICHUIO U BBHIMOJIHEHUIO
TEXHOJIOTMYECKOTO  MpoIlecca  OTAENbHBIX  OMepalii  PEeMOHTHBIX  palborT;
CaMOCTOATENLHOM pabOThl C TEXHUYECKOU U CIIPABOYHOM JINTEPATYPOH.

1. MarepuajibHOe o0ecrnieyeHue

1.1. HHcTpyKuus K npakTHYECKOU padore.

1.2. TexHuyeckas u CipaBOYHas JIUTEPATypa

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

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

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

2. ITopsiioK BBINOJIHEHHUS PA0OTHI

2.1.  CooOlmieHue TeMsbl, TIaHa TOCTaHOBKA IIEJIM YPOKaA.

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

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

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

2.5. 3anucarb TEXHOJOTHYECKHI IMPOILECC BOCCTAHOBICHHUSI JETAIM CJIECAPHO-
MEXaHW4YeCKuMHU crocobamu B cooTBeTcTBHe ¢ TpeboBanue ECK]I, Bbiaemss
omnepalny U KpaTKoe UX COJICPIKAHUE.

3. BoccraHoB/1eHHe HeTaIu MeXaHM4YeCKO 00padoTKOi



CymHocTh 3TOro crmocoba 3aKiIo4yaeTcss B TOM, YTO BOCCTAHABIIUBAIOT
(MCpaBIIAIOT) TEOMETPUYECKYID (OPMY PEMOHTHPYEMOM CONpsSraeMod JeTaiu
CHSITUEM MHMHHUMAJIBHOTO CJIOS METa/yla C €€ W3HOUIEHHBIX IOBEPXHOCTEH [0
yaaJeHusl cieloB H3HOca 0e3 COXpaHEeHHsS NEePBOHAYAIBHBIX Ppa3MEpPOB ICTallH.
ConpspkeHue  AeTajneid  3aTeéM  BOCCTAaHABJIMBAIOT  BBEJACHUEM TOTOBOM WM
M3rOTOBJIICHHOM 3aHOBO JI€TaJIM KOMIIEHCATOpa, oOecreyuBas IEpBOHAYAIbHbIC
(HomMuHaIbHBIE) mTocaaku. [IpuMeHeHue JaHHOTO MeETOJa BOCCTAHOBJICHHS
M3HOILLIEHHBIX JETalel CBSI3aHO C OHATUEM PEMOHTHOIO pa3Mepa.

PeMOHTHBIM Ha3BIBAIOT pa3Mep, M0 KOTOPOTO MPOU3BOAUTCS 00paboTKa
M3HOLIEHHOM MOBEPXHOCTU MPU BOCCTAHOBJIEHUHU JAeTanu. Pa3znuyairoT cBOOOIHBIE U
perjiaMeHTUPOBAaHHbIE PEMOHTHBIE pa3MeEphI.

CBOOOAHBIM Ha3bIBAIOT pa3Mep, BEIIMYMHA KOTOPOTO HE YCTaHABIMBAETCS
3apaHee, a MOJy4YaeTcsi HeTMOCPEACTBEHHO B Ipoiiecce o0paboTKH, T.€. HAMOOBIIHIA
Ul BaJla M HAaWMMEHBIIMM [JI1 OTBEPCTUS pa3Mep, IPU KOTOPOM B peE3yJbTaTe
00paboOTKM cliebl HM3HOCAa OKa3bIBAIOTCS YCTPAaHEHHBIMH, a ¢opMa JeTaiu
BOCCTaHOBJIEHHON. K mosmyuyeHHOMY CBOOOJHOMY PEMOHTHOMY pa3Mepy MOJATOHSIOT
COOTBETCTBYIOIIUM pa3sMep CONPSHKEHHOW JI€Tald METOJAOM HHIAWBUIYAJIbHOU
npuroiku. HemoctatkoM cucCTeMbl CBOOOAHBIX PEMOHTHBIX pPa3MEpPOB SBISETCS
HEBO3MOYKHOCTh 3apaHee U3rOTOBUTh B OKOHYATEIbHO 00PAa0OTaHHOM BHJIE€ 3al1aCHBIE
JEeTalId, KOTOPbIE MOKHO OBLTO OBl OBICTPO MOCTABUTh B MAIIMHY 0€3 MPUTOHOYHBIX
pabor.

PernaMeHTUpOBaHHBIII PEMOHTHBIM pazMep — 3TO 3apaHee YCTAHOBJICHHBIN
pasMep, 110 KOTOpPOro BeIyT OOpaOOTKYy W3HOIIEHHON TIOBEPXHOCTH TIpU €€
ucrpasiieHud. CHCTEMa pEriaMEeHTUPOBAHHBIX PEMOHTHBIX pPa3MEpPOB CO3JAET
yCIOBUSL Uil TPUMEHEHHsS METOJa B3aMMO3aMEHSEMOCTH TIPU PEMOHTE U
o0ecIieunBaeT YCKOPEHNE PEMOHTA. 3allaCHbIE JETaIN B YCIOBUAX MPUMEHEHHS 3TOU
CUCTEMBI MOYKHO M3rOTaBIIMBATH 3apAHEE.

OCHOBHBIMM JaHHBIMM IIPH PAacuye€Te PEMOHTHBIX pPa3MEPOB U COCTaBICHUHU
MIKaJIbl JUIS KKJIOM mapbl CONPSTaeMbIX AETaJIed CIIy>KaT BEJIMYHMHA JIOIyCTHUMOTO
M3HOCA 32 MEKXPEMOHTHBII NEPUOJ U MPUITYCK Ha 00paboTKy. KOHEUHBI peMOHTHBIH
pa3Mep YCTaHaBIMBAIOT MCXOJS M3 YCJIOBHM NIPOYHOCTH, JOJATOBEYHOCTH U
KOHCTPYKTUBHBIX OCOOCHHOCTEN CONPATraeMbIX JETaIeH.

Hekoropsle netanu iy Ux 371€MEHThl HEBO3MOXXHO BOCCTAHOBUTD J10 MTPEXKHUX
pa3MepoB, a B psjJ€ Cly4aeB IMPOLIECC BOCCTAHOBJICHHUS HIKOHOMHYECKHU
HenenecooOpaszeH. [Ipu ATUX yCIOBUSAX PEMOHT OCYUIECTBISIOT METOJOM PEMOHTHBIX
pa3mepoB. Yalle BCero 3TOT METO MIPUMEHSIOT JJIsl CONPSITAaEMBbIX JIeTajleld TUIIA Bal—
BTyJKa. B 3TOM cilyyae M3 JBYX COIpSAraeMbIX JE€Tajieil PEMOHTHUPYIOT OJIHY
(IOpOrocTOsLIyI0 WIM METANIOEMKYIO) APYrylH0 HM3roTaBIMBAOT 3aHOBO. IlepeBoa
PEMOHTHPYEMON JE€TaJli HAa PEMOHTHBIA pa3Mep B HEKOTOPBIX CIIydasX MOKHO
OCYLIECTBJIATh O YEThIpEX pa3. PEeMOHTHBIE pa3smepbl Uil 4aCTO PEMOHTUPYEMBIX
netaneil 0ObIYHO pacCUMTHIBAIOT 3apaHee WM B mponecce pemoHTa. [Ipu mepeBoje
JeTAJIe Ha CIECIYIOUIMKA PEMOHTHBIM pa3sMep AUaMETP PEMOHTHUPYEMOIO Baja



MIOCTENIEHHO YMEHBINAETCS, a JUaMETP OTBEPCTUS PEMOHTUPYEMOM JeTalu
yBenunuuBaetcs (puc. 1).

ouepeTHON PEMOHTHBIN pazmep dpn, (MM) PEMOHTUPYEMOT'O Bajia OMPEILISIOT
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.

4
1 1
l dﬂ 1 j.
S || i 8%
25, . T .
- ¥, Sl O
T

AN
i
1

¢

E

3

\

D

p2

A
h 4

Puc. 30. Cxema peMOHTHBIX pa3MepOB:
1 — peMoHTHpYy€EMas JeTalb; 2 — U3roTaBiIuBaeMas JeTalb
PeMoHTHBIN HHTEpBA [T 1HaMETpa Bajia
g = 2026y uu = 2(6%67),
IIpu pacuere peMOHTHOIO pa3Mepa OTBEPCTUS CIEAYET YUYUTHIBATh, UTO MpHU
PEMOHTE JIeTaJId OTBEpPCTHE yBenuuuBaercs. [loatomy dopmyna st onpeacsieHus
PEMOHTHOT'O pa3Mepa OTBEPCTHs OyI€T UMETh BUI:



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, UCIIONb3YIOT (OPMYJIBL:

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  KoHncmekTupoBaHue  BapHAaHTOB  TEXHOJOTMYECKOM  MOCIJIEIOBATEIBHOCTH
BOCCTAHOBJICHMSI JIeTaJIel ClIecapHO-MEXaHUYECKUMHU CIIOCOOAMHU.

2 DBBIIONHUTE CXEMy ONEpalMyd BOCCTAHOBIIEHUS CJIECAPHO-MEXAaHUYECKUMU
CIIOCOOAMH.

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

4 Pa3paboraTh TEXHOJOTMYECKHI IPOLECC BOCCTAHOBJIEHUS JIETAINU CIIECApPHO-
MEXaHWYECKUMHU crocobamu B cooTBeTcTBUE ¢ TpeboBanne ECK], Bwiaenss
OIlEpalliU U KPaTKOE UX COLEPIKaHHUE.

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)

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

1 MarepuanbHoe obecrnieueHue

1.1 HMHcTpyKuMs K MpakTHYECKOU padore.
1.2 Yeprexu neraneil.

1.3  CrmpaBouHasi ¥ TEXHUYECKAS JTUTEpPATypa.

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

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

2 [Topsiiok BbITIOJIHEHUS paOOThI

2.1 DBbINOJHUTH ONUCAHUE BOCCTAHOBIICHUS AETAIN PYYHOH DJIEKTPOAYTOBOM
CBapKOM M HAIJIABKOM.

2.2 OmnpenenuTh XapakTep MNOATOTOBUTEIBHBIX pPA0OT ISl CBapKU U
HaIlJIaBKHU.

2.3 BeiOpate o00OoOpymoBaHue JUisi PYyYHOW DIIEKTPOIAYTOBOM CBapKu U
HaIUIaBKH.

2.4 BriOpaTh napaMeTpbl pexuMa CBAPKU U HAIUIABKH.

3 Teopernueckue NPeaNOCHIIKA PAOOTHI

Py4Hasi 3J1eKTpOyroBasi CBapKa M HallJIaBKa

Oo6mwue ceenenusa. B 1802 r. pycckuit pusux B. B. IletpoB nepBeiM B Mupe
OTKpPBLI SIBIIEHUE JyTOBOTO pa3psla U BO3MOXKHOCTh HCIOJIb30BATh €ro JUis
pacruiaBienuss metamia. B 1882 r. pycckuit umxkenep H. H. benapmoc uzobpen
croco0 IyroBoil cBapkM € INPUMEHEHHEM YIroJbHOro 3jekTpoga. OIMH HpOBOA
AIIEKTPOCBAPOYHON 1EMU MPHUCOCIUHACTCS K CBAPUBAEMOMY METAILTy, APYrol — K
JepKATEN0 C YroJdbHBIM HEIUIaBAIUMCS 3JeKTpoAoM. UToOsl o0pa3oBaTh CBapHOU



1IOB WJIM HAIUIABJIEHHBIN CJIOW, B AYTY BBOJSAT MPUCATOYHBIN METAJUIMYECKUMN ITPYTOK.
Jns cBapKkW YroJIbHBIM SJEKTPOJOM TpeOyercsi TOJIbKO IOCTOSIHHBIA TOK U
NPUMEHEHUE NPUCAJOUYHOrO0 TMpPyTKa. ITO YCIOXKHAET TMpPOLecC, U OCOOEHHO
HIMPOKOTO PACHpPOCTPAHECHUS] TaKOM BUJI CBAPKU HE MOJAy4ms. Ero mpuUMEHSIOT mpu
CBapKe UyryHa, IBETHBIX METAJJIOB, NpPH HAIUIaBKE TBEPABIMH CIUIaBaMU U
AJIEKTPOYTOBOU PE3KE.

B 1888 r. pycckuit umxenep H. I'. CmaBsHOB M300pen IAyroByr CBapKy
IJIABAIIMMCSL METAJUIMYECKUM 3JIeKTpoAoM. [Ipoliecc 3HaUYUTENbHO YNPOCTUIICS, €r0
HAYaJIld TPUMEHATh Oojee mupoko. JIJis TOMydeHUs: DIIEKTPOCBAPOYHON IyTH
UCTIOJIb3YIOT TIOCTOSIHHBIN M MEPEMEHHBIN TOK. DTUM CIIOCOOOM MOXHO CBapuUBaTh U
HAIUJIABJIATH YTJIEPOJUCTHIE U JIETMPOBAHHBIE CTAIM BCEX MApOK TOJIIMHOW OT 1 M u
BBIIIIE, YYTYH U [IBETHBIC METAJIJIbI, & TAKKE HAIUJIABISATH TBEP/IbIC CILJIABHI.

['openue n060# CBapOYHOW IyTM COIMPOBOXKIAETCS BBIJACICHUEM OOJBIIOTO
KOJMYECTBA TEIUIOTHI. Temiieparypa AYrd Ha OCH Ta30BOro CToj0a JIOCTUTaeT
6000...7500 °C, Ha yd4acTKax IIOBEPXHOCTHU VYIOJBHBIX JJIEKTPOJOB (MSATHAX
anektpooB) — 3000... 4000 °C, crampabix — 2200...2500 °C. Ilpu cBapke Ha
MIOCTOSIHHOM TOKE€ YT'OJIbHBIMH 3JIEKTPOJaMH TeMIepaTypa Iyrd Ha aHOJE JIOCTUTAET
4000°C u na xarozxe 3200 °C, npu HCHOJIB30BAaHWU CTAJBHBIX AJIEKTPOJIOB — Ha
anoge 2600 °C, na xkarome 2400 °C. IlosToMy mipu cBapke€ TOHKOTO WU
JErKOIUIaBKOTO ~ MeTajula, a  TakKe  YYBCTBUTEIBHBIX K  IEPErPeBy
BBICOKOYTJIEPOAUCTBIX, HEP)KABEIOIIMX M JIETUPOBAHHBIX CTalleldl AIEKTPUUYECKYIO
IyTy TWTAlOT TOKOM OOpAaTHOM TMOJSPHOCTH, TO €CTh MHUHYC HCTOYHUKA TOKa
MOJKITIOYAIOT 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. IIpy pydyHOM nayroBodl cBapke IUIABSIIIUMCS
AIEKTPOJAOM IUIOTHOCTH TOKa OT 10 10 20 A/MM2 1 Hanpsbkenue 18...20 B.

B peMOHTHOH mpakTHKE Al CBapOUYHBIX PAOOT MCIONB3YIOT MEPEMEHHBIN U
NOCTOSAHHBIN TOK. CBapo4yHasl Jyra Ha NEPEMEHHOM TOKE MaJIOM IUIOTHOCTH TOPUT



HEYCTOWYUBO. UTOOBI MMOBBICUTH CTA0OMIBLHOCTD JYTH, YBEIMUYUBAIOT MJIOTHOCTH TOKA.
[To »Toll mnpuuMHE NOpPU CBAPKE MEJKHX JeTajeid BO3PAcTaeT OIMACHOCTh MX
IPOKUTaHUS, OJJHAKO U3-3a MMPOCTOTHI HICTOYHUKOB MUTAaHUS CBAPKY HA NEPEMEHHOM
TOKE NMPUMEHSIOT JOCTATOYHO MKUPOKO. IIpyu cBapke Ha MOCTOSSHHOM TOKE J1yra TOPUT
CTaOMIIbHO. DTO MO3BOJISIET UCIOIB30BATh MAJIbIe TOKM M CBAPUBATh TOHKUE JETaNH, a
KpOME TOr0, MOKHO M3MEHATh MOJSIPHOCTh ToKa. Iloaromy, Hecmorps Ha Oonee
CIIOKHOE€ U JI0poroe oOOpYyJIOBaHWE HCTOYHUKOB IUTaHUSA, TMOCTOSHHBIA TOK
MPUMEHSIIOT B IPAKTUKE BCE IIUPE.

KosduureHT HamimaBku 3aBUCUT OT MPHUCATOYHOTO MaTepuasa, marepuana
ANIEKTPOJIOB U COCTaBa MX IMOKPBITHS, poJa U MOJSIPHOCTH TOKA, & TAKXKE OT MOTEPh
npu cBapke. s pa3nuyHbIX YCIOBHH KO3(D(PUUMEHT HAMIaBKU HAXOASAT OINBITHBIM
nyteMm. IIpu pyuHoil cBapke oH koneOnercs B mpezaenax oT 6 g0 18 r/ (A ¢ 4) wiu
cocTasisieT B cpenHem 8...12 1/ (A- 1).

ITox melicTBHEM BBICOKOM TEMIIEPATYPHI B 30HE CBAPKU MOJIEKYJIBI KUCIOPOAA U
a30Ta, MOMAJarollMe W3 BO3AyXa, YaCTUYHO pacnaaarorcss Ha atombl. Kuciopon
o0Opa3yeT OKCHJIbl >Kejle3a U CHOCOOCTBYET BBITOPAHMIO IIEHHBIX JIETHPYIOLINX
AJIIEMEHTOB (MapraHua, KpeMHUs M Jp.), TEM CaMbIM pE3KO YXyjllas CBOWCTBa
HaIUIaBJIEHHOTO €J0s. A30T 00pa3yeT HUTPHUAbI, KOTOPbIE YBEIMYMBAIOT TBEPIOCTD,
CHI)KAIOT IUIACTUYHOCTh M CIIOCOOCTBYIOT OOpa30BAHMIO KOPOOJIEHHWS W TPEILIMH.
Bonopon, momamaronuii B 30HY CBapKM W3 BJard M pP>KaBUMHBI, CIOCOOCTBYET
o0pa3oBaHMIO MOp W TpemuH. YUToObl yMEHBUIUTh BPEIHOE BO3JEHCTBUE ATHUX
AJIEMEHTOB, MECTO CBAapKM 3aUMIIAIOT, a 30HY CBAapKH 3alIUINAIOT HEUTpaTbHBIMHU
razamu " IUIaKaMu.

CBapouHasi TpOBOJIOKA U AJIEKTPoAbl. KauecTBO HaIIaBIEHHOTO Marepualia u
IIPOU3BOJIUTENLHOCTh MPOLECCa CBAPKM WJIM HAIJIaBKU BO MHOI'OM OIPENEISIOTCS
MaTepuaJioM DJJIEKTPOJIOB W WX TOKPHITHH. B 3aBUCMMOCTH OT cmocoba cBapku
NPUMEHSIOT CBAPOYHYIO IMPOBOJIOKY, IUIABAIIMECS WU HEIUIABSIIHECS SJIEKTPOHBIE
CTEp>KHU, TJIACTUHBI U JeHThl. Hanbonbiliee mpuMeHEeHHe B Ka4eCTBE AJICKTPOIHOTO
MaTepuala HAXOJMUT BBIIYCKAaeMas MPOMBIIUIEHHOCTBIO 3JEKTPOJHAs CBapOo4Has
npoBoJioka. Ilpu MexaHM3MpPOBAaHHBIX CHOCO0AaX CBAapKUM €€ HCIONb3YIT 0€e3
MOKPBITHSL, a JUUIsl PYYHOM JIyroBOW CBApKH MPOBOJIOKY PYOAT Ha CTEPKHU JJIMHON
350...400 MM ¥ Ha MX NMOBEPXHOCTb HAHOCAT IMOKpBITHE. [InaBsmmiics cTepKeHp C
HAHECEHHBIM Ha €ro MOBEPXHOCTh MOKPHITHEM HA3bIBAIOT CBAPOUHBIM JJIEKTPOOM.

CranbHast cBapouYHasi MPOBOJIOKA M3roTaBiuBaercs auamerpom ot 0,3 go 12
MM. B 3aBHCHMOCTH OT XMMHYECKOI'O COCTaBa CTAJIbHYIO) CBAPOYHYHO IMPOBOJIOKY
pa3zensaoT Ha HU3KOYIJIEPOJAHUCTYIO, JIETHPOBAHHYIO U BBICOKOJIETUPOBAHHYIO.

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



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

BricokosniernpoBannbie npoBojoku CB-12X13, C-06X19MOT u npyrue —
Bcero 41 Mapka — coJiepkaT B CBOEM COCTaBe JIETUPYIOIIUX 3JeMEHTOB Ooiee 6%.
OTHU TPOBOJIOKM MNPHUMEHSIOT MJI1 CBAPKU HEPKABEIOIIMX, KAPOCTOMKUX U APYTUX
CIICLIMAJIbHBIX CTAJIEH.

CBapouHbI€ 3JIEKTPOJIbI BBITYCKAIOTCS MPOMBIIUICHHOCTHIO KaK IJIABSIIIUECS,
TaK ¥ HEIUIABSLIMECs. YTOJbHbIC HEIUIABSIIMECS AJIEKTPOAbl U3TOTABIMBAIOT B BUJIC
crepxHeit qnuHon 10 300 mm u guameTpom oT 6 10 30 mm. [LnaBsammecs 3J1€KTpObI,
3aHUMAIONINE BEAYIEE MECTO B CBAapKE, BBIMYCKAIOT MOKPBITHIMU Pa3IUYHbIMU
anemMeHTamMu [[ns 3amuThl 30HBI cBapkdh. [lo cBoeMy Ha3HAYEHHIO MOKPBITHUS
ANEKTPOJIOB JENAT Ha CTaOMIM3HUPYIOLIME, WJIM TOHKHE, M KAYeCTBEHHBIC, WIIU
TOJICTBIE.

Crabunu3upyromre MOKPHITUS COJEpP AT BEHIECTBA, aTOMBI KOTOPBIX JIETKO
MOHU3UPYIOTCS U MOJICPKUBAIOT YCTOMUMBOE TOPEHUE IyTH, a TAKKE O0JIETHAIOT ee
BO30YyXKJeHHE, OCOOCHHO TIpU CBapke Ha TMepeMeHHoOM Toke. Jlyume Bcero
MOHU3HUPYIOTCS Maphl KaJus, a TAKKE KalbIUs, KOTOPbIA BXOJUT B COCTAB Mpamopa 1
Mena B Buje yraekucioro kanbius CaCO3. Hauboee mpocToe U pacpocTpaHEHHOE
CTaOMIM3HPYIOIIee MOKpbITHEe—MeNnoBoe: Ha 15...20 yacTeld mo macce HaTPOBOTO
xuakoro crekiaa Oepyt 80...85 wuacreit Mena. IIoKpbITHE HAHOCAT Ha AIIEKTPOJ
ToHKUM cinoeM — 0,1.—0,3 MM, u oHO coctaBugeT 1...2% OT Maccel 3JeKTpoia.
Crabunmnsupyroniye NOKpbITUS HE 3alllMIIAI0T HAIUIABISAEMbI METaul OT KUCIopoAa
U a30Ta BO3/AyXa, NO3TOMY CBAapHOI IIOB MOJYYaeTCs CPABHUTEIBHO XPYNKUM, CO
MHOTHUMH [TIOCTOPOHHUMU BKIIOUYEHUSIMU.

KauecTBeHHbBIE 3alIUTHBIE MOKPBITUS MPEAOXPAHSIIOT HAIUIABIECHHBIA CIIOM OT
KHCJIOPOJIa M a30Ta OKPY>KAIOILIEro BO3yXa, a JErUPYIOUIUE AJIEMEHTHI, BXOSIINE B
COCTaB IMOKPBITUSA, I[O3BOJISIIOT TMOJYYUTh CBapHOM I1I0B, HE YCTyHalOlUi [0
MEXaHUYECKUM CBOWCTBAM OCHOBHOMY, METAJULy, @ MHOT/Ia U MPEBOCXOJSIINI €ro.
OTH TOKPBITUS HAaHOCAT Ha 3nekrpon cinoem 0,7...2,5 MM, U OHM COCTAaBISIOT
30...75% macchl eKTpoia.

DJIeKTPOJIbl B 3aBUCUMOCTHM OT OTHOIIEHUsI HapyXHoro auamerpa D K
auameTpy ero crepxkHs d3 moapaszienstoT Ha HECKOJbKO rpynmn: M — ¢ TOHKUM
nokpeitueM (D:d3) * 1,2), C — co cpennum nokpeituem (D:d3 ~ 1,45), D — ¢
toncTeiM ToKpeiTHEM (D:d3 * 1,80), ' — ¢ ocob6o ToncteiM mokpeiTHeM (D:d3 >
1,80).

3alUTHBIE KAUECTBEHHBIE TOKPBITUS 10 COCTaBY OCHOBHBIX BXOJAIIMX B HHUX
BEILIECTB JEIAT HAa TPyHmbl: A — C KHUCJIBIM HOKPBITUEM; b — € OCHOBHBIM
NOKpbITHEM; 1| — ¢ 1emono3ubpIM NOKpbITHEM; P — ¢ pyTHUinoBbIM noKpbiTHEM; [1
— C MOKPBITUEM HPOYUX BUJIOB.



B cootBerctBumn ¢ I'OCT 9467—75 35ekTpoabl A py4yHOR TyrOoBOM CBAapKU
MOAPA3JACISAIOT HAa HECKOJBKO THUIOB, B KaXKJbIM M3 KOTOPBIX BXOJHUT HECKOJBKO
MapoK, 00€CIIEYMBAIOIIUX OIPEIEICHHOE KaueCTBO CBAPOYHOIO I1IBa.

DnekTpobl TUa 342, D42A, 246, 946A, 350 u 950A (mapku AHO-1, AHO-
5, YOHU-13/45, YOHU-13/55 u np.) npeaHa3HAuYCHBI JIs CBAPKU YTIJIEPOIUCTHIX U
HU3KOJIETUPOBAHHBIX CTAJIE C BPEMEHHBIM CONMPOTHUBIEHUEM pa3pbiBy 10 S00 MIla.
bykBa A yka3pIBa€T Ha TO, YTO BJEKTPOJ J1a€T CBAPOYHBIM IIOB MOBBIIIEHHOTO
KauecTBa MO IUIACTUYHOCTH U YJAPHOU BA3KOCTH.

Onektponbl THna 255 u 260 (mapku YOHMUM-13/55Y u YOHU-13/65)
WCMOJIB3YIOT JIJIi CBAPKU CTajJ€d C BPEMEHHBIM CONPOTUBIEHHUEM paszpbiBy 10 600
MITIa.

Onektpoabl Tuna 270, 385, 3100 u 2150 (mapku YOHMU-13/85, HUAT-
3, HUAT-3M u np.) HUCHONB3YIOT IS CBApKH CTaJIe BBICOKOM IPOYHOCTH C
BPEMEHHBIM COINPOTUBIIEHHEM pa3psIBy cBhilie 600 MITa.

nektpoasl  Tuna I-09MX, D-09X1IMD, DO-10X3M16d wu apyrue
NpeaHa3HaueHbl  JJIi  CBapKW  JIETUPOBAHHBIX  BBICOKOKAYECTBEHHBIX U
TEIUIOYCTOMUMBBIX cTasie. K 3TUM Tumam oTHocAT 3ekTpoibl Mapok 1JI-55, T1JI-20,
1JI-36, I1JI-26M u ap.

Onektponabl tuma I-10172, D-12T'4, 3-30I2XM u napyrue (mapku O3H-
300V, O3H-400Y u ap.) UCHOJB3YIOT MPEUMYIIECTBEHHO [Jisi HAIUIaBKU JIeTaleH,
paboTaOIMINX B TSHKENBIX YCIOBUSIX YIAPHBIX HATPY30K U TIOBBIIEHHOTO U3HOCA.

Bo160p 27€KTpo10B U pojia TOKA 3aBUCHUT OT TOJIIMHBI U XUMHUYECKOTO COCTaBa
CBapMBaeMOro  Marepuana, OT  KOH(pUTypaluu  JeTalid,  PaclojO0KeHUs
HAKJIAJbIBAEMbIX IIBOB U Apyrux ¢akrtopo. [loaToMy mMapky 3ieKTpojia B KaxiaoM
KOHKPETHOM clly4ae JOJDKEH BbIOMpATh KBAIM(PHUIIMPOBAHHBIA CHEIUATUCT TIO
cBapke. OOI1ue ke MOJ0KEHUS 0 BBIOOPY DJIEKTPOJOB, CHIIBI U POJa TOKAa MOKHO
CBECTU K CIEAYIOIIEMY.

Hetanu TonmuHONW Oojiee 5 MM XOpOIIO CBAapWMBaTh Ha TEPEMEHHOM TOKE.
CrasibHble JIeTaly TOJILIUHOW MEHEe 5 MM, a TaKkKe YyryH M IIBETHbIC METaJlIbl
Jydllle BapUTh HA MOCTOSIHHOM TOKe. [Ipu cBapke Ha MOCTOSHHOM TOKE CTaOWJIbHO
rOpEeHHEe AYTd Ha MAJIbIX TOKAX M, KpOME TOT0, MOXXHO MAaHEBPUPOBAThH MOJIIPHOCTHIO
Toka. Eciam cBapuBalOT TOHKME JeTald, TO, 4YTOOBI H30EXaTh WPOXKOTA, HUX
MOAKJIIOYAIOT K KaToAy (Ha MHHYC), a 3JIeKTpoJ — K aHony (Ha tuttoc). [lpu cBapke
TOJICTBIX JIeTaJel aHO/ MOJKIFOYAIOT K JIETAlIU, a KaTOJl — K AJIEKTPOY.

TonmuHy CcTepKHS DJIEKTpoJa BBIOMPAIOT B 3aBUCUMOCTH OT TOJIIIUHBI
cBapuBaeMoi aeranu. Jlyis cBapku metaiia OOJbIIEH TONIIMHBI OEpyT DJIEKTPOA C
0oJiee TOJCTBIM CTEPKHEM W, HA0OOPOT, TOHKHUE JETaM CBAPUBAIOT 00JIe€ TOHKUM
CTEP>)KHEM DJJIEKTpoJa. B PpEMOHTHOM MpPaKTUKE HCHOJB3YIOT IMPEUMYLIECTBEHHO
ANEKTPOABI CO CTEPKHEM JUAMETPOM OT 2 710 5 MM.

AproHHo-1yroBasi cBapka — Pa3HOBUJHOCTh CBAapKM B HWHEPTHBIX Trasax.
CylHOCTh €€ 3aKJII0YaeTcsi B TOM, YTO 30HY CBApKU W 3JEKTPOJ 3aIlUIIAIOT OT
BO3/1yXa aproHOM, reJIMeM WU UX cMecsiMU. IHEpTHBIE Ta3bl XOPOIIO HOHU3UPYIOTCS



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

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

B kayecTBe HEMIABAIIMXCS 3IEKTPOJIOB MPUMEHSIOT BOJIb(PAMOBBIE CTEPHKHU
nuamerpom oT 0,8 70 6 MM WJIM TaKue K€ CTEP’KHU € 100aBKaMH OKCHJIa IUPKOHUS,
JaHTaHa WJIA TOpPHUs, KOTOpble OoJjiee CTOWKME, YeM 4YHUCTO BOJb(paMoOBHIE.
[Tpucanounslii Matepuan B BHJI€ IMPOBOJOKM HAMPABISIIOT B 30HY CBAPKH BPYUHYIO
WIN CIEHUaIbHBIM MOJAIIMM MeXaHu3MOM. CBapKy BEeAyT Ha IOCTOSHHOM U
NEPEMEHHOM TOKE.

['openku pydHOl aproOHHO-IYTOBOM CBApKH HEIIABAIIUMCS BOJIb(PaMOBHIM
3JIEKTPOJIOM COCTOSIT M3 T'OJIOBKM W KOpPIyca, K KOTOPOMY NPUCOEIUHEH Kaleib C
LNUIAHTOM JUJIl aprOHa M TOKOIIPOBOJAOM BO3IYIIHOTO WJIM BOJISHOTO OXJAXICHUS.
BoabshpamMoBelil  anekTpon  3akpemieH noja  konmakoMm. Comio  COyKAT IS
(dopMHpOBaHHA MOTOKAa 3alIMTHOrO Tra3a BOKpPYr 30HBI  cBapku. llpu
MEXaHU3UPOBAHHOM MoJave MPUCaJ0YHOr0 MaTepuaia MpoBOJIOKY B THOKOM IILJIAHTE
KPEIAT K KOPITyCY TOPENKH.

Pucynox 2. Topenka g aproHHO-IYroBOW CBapKu HE IUIABAIIUMCSA
BJIEKTPOJIOM:

1 — mpoBosoka; 2 — BoJIb(PpaMOBBIN dIEKTPOa; 3 — cOIIo; 4 — TOJOBKA; 5 —
KOJIMaK; 6 — KOpITyc.

JInst CBapKu LIBETHBIX METAIJIOB U JIESTUPOBAHHBIX CTAJIEN TOIIIMHOU A0 2,5 MM
MCTOJIB3YIOT ropenku I3P-3-66 ¢ €CTEeCTBEHHBIM BO3AYIIHBIM OXJaxJacHHEM. s
CBApKH KPYIHBIX JIeTallel U3 UyryHa U JISTUPOBAHHBIX CTajel MPUMEHSIOT TOPETKH C
BOJIIHBIM oxJyiaxkaeHuem tumna ['HP-160, THP-315 u np.



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

Capounbie TpaHc(hOpMATOpPHl HUCHOJB3YIOT IS MUTAHUS CBAPOYHOU yTH
nepeMeHHBIM TOKOM. Ilpumensitores tpancdopmaroper CTH-350, CTH-500, TCK-
300, TCM-500, TH-300 u TA-500. I{udper B mapke TpaHchopmaTopa yKa3bIBAOT
3HauYE€HWE HOMHUHAIBHOTO TOKa. Jlyumme — TpaHchopMaTopsl MOCIEIHUX MOJeeH
tuna TJl. Oau MoryT paboTaTh B IBYX JHMAMMa30HAX MAJbIX TOKOB, HO C TIOBBIIIICHHBIM
HaIPsHKEHUEM XOJIOCTOTO XO/1a.

CBapounbie TpeoOpa3oBaTed WCIOIB3YIOT IS MHTAHHUS CBAPOYHOW TyTH
NOCTOSAHHBIM TOKOM. [IpeoOpa3zoBarens wuaile BCEro COCTOMT U3 TeHeparopa
MIOCTOSTHHOT'O TOKa M JJICKTPOJBUTATENsl, CMOHTUPOBAHHBIX Ha OJHOU pame. SAkopb
reHepaTopa M POTOp AJICKTPOABUTATENS OOBIYHO pa3MEIIEHbl Ha OJHOM Baly U
CHA0XEHBI BEHTUJIATOPOM JIJISI OXJIKJICHUS BO BpeMsl paOOThI.

IIpakTuyeckoe 3ansaTue NeS

Tema: «Py4yHasi ra3oBasi CBApKa U HAIJIABKA»

[lenb: mpUBUTHE MPAKTUYECKUX HABBIKOB MMPUMEHEHUSI PYYHOU Ta30BOM CBapKu
Y HAIUIaBKHU JJIsl IeTajel U3 pa3InyHbIX MaTEepHUasioB, BRIOOPAa MOIIHOCTH CBapOYHOM
ropenku u Quiroca.

1 MarepuanbHoe obecrieueHue

1.1 MHCTpyKIMSA K MPAKTUYECKOMY 3aHITHUIO.
1.2 Ueprexu neranei.
1.3 CnpaBouyHasi ¥ TEXHHUECKas JTUTEepaTypa.

1.3.1 Opranumzanuss ¥ TPOBEICHHE MOHTaXa W PEMOHTA
MPOMBINIUICHHOTO oOopymoBanust B 2 4w.U.l: ydeOHUK nis CTy.I.
yupexaeHuit cpen. mnpod. obpazoBanus /[A.I. Cxuptinangze, A.H.
®eodano, B.I'. MwutpodpanoB u gap.] — 2-e wusn., crep.-M.:
N3 parenbckuil 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 ONMUCAHUE BOCCTAHOBJICHUSA JIETAIM PYYHOM Ta30BOMU
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 BHIBI CBAapKH, OCYIIECTBIISIEMbIC
MUIaBJIEHUEM C MCMOJIb30BAaHUEM TEIUIOBOM HHepruu. OCHOBHBIMH HMCTOYHHUKAMH
TEIUIOTHI TIPU CBApKe IJIABICHHUEM SIBJISIIOTCS: DJEKTpUUECKas Ayra, ra30Boe IUiams,
AJIEKTPOMAarHUTHOE I10JIE, JIy4eBble UCTOUYHUKU HHEPrUM. VICTOUHUKM TEIIOTHI 3TOrO
KJlacca CBapKU XapaKTEpHU3YIOTCsl HAMMEHBIIEH IUIONIa/lbl0 HarpeBa (ISITHO Harpena)
U HauOosblIeH MOBEPXHOCTHOW IUIOTHOCTBIO IOTOKA SHEPIUM B IISITHE Harpesa
(Tabnuma 1).

Tabmanma 1
XapakTepUCTUKU UCTOYHUKOB TEIJIOThI TEPMUUECKOI0 Klacca CBapKu

Oxonuanue tadmunsl 3.2




nyd (J1azep)

K TepMoMexaHnuecKkOMy KJIACCy OTHOCSITCSA TaKHE 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 ).

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

[Ipu Bcex BUIax CBapKH M HAIUIABKU TUIABJICHHEM B METAJUIE IIBA MPOUCXOJSAT
ABJICHUSI, OTPULATEIBbHO BIIMSIONIME HA €ro CBOWCTBA: W3MEHSETCS XUMHYECKUN
COCTaB MeETajula, MPOUCXOAAT MU3MEHEHMSI €ro CTPYKTYphl, a TaKkxke AepopMarus
JIeTajau BCIEICTBHE 00pa30BaHUsl BHYTPEHHUX HANPSHKECHUH.

N3meHeHne XMMHYECKOr0 COCTaBa METajula LIBA MPOUCXOAUT B pE3yJbTaTe
OKHCJICHUSI WJIU CTOpaHus OTIEJbHBIX KOMIIOHEHTOB MaTepuaia IIBa, HCIApEHUs
HEKOTOPBIX KOMIIOHEHTOB U MOTJIONIEHHUS Fa30B CBAPOYHOM BaHHOM.

OxkucieHue MeTaia HpU CBapKe MPOMCXOAUT BO BCEX Clydasx Harpesa,
rJIaBHBIM 00pa3oM 3a CYeT KHUCIopoja, umerolerocst B armocdepe cBapku. [Ipu atom
B MEPBYIO OYEpE/b CrOpaloT T€ KOMIIOHEHTHI CIJIaBa, KOTOPbIE UMEIOT HauOoJbIlIee
XUMHUYECKOE CPOJICTBO C KHCIOPOJAOM. B cransx, Hampumep, B NEPBYIO O4Yepeib
OKHUCJISIIOTCS YTIEpOJ,, KPEeMHHI, MapraHell, XpoM M HEKOTOPBIE AJIEMEHTHI, Oosee
AKTHUBHBIC 10 OTHOIICHUIO K KHUCIOPOIY, YEM XKeJe30. ITO MPUBOAUT K 0OETHEHUIO
Marepualia 1IBa JErupyrIMMU COCTABIAIONMMA U CHUKEHUIO €r0 MEXaHUYECKUX U
KOPPO3UOHHBIX CBOMCTB. C yBEIIMUEHHEM COJIEPKAHUS OKCHUJIOB MPEAENbl IPOUYHOCTH
U TEKy4eCTH, yJapHas BS3KOCTb, IUJIACTUYHOCTh, YCTAJIOCTHAasi MPOYHOCTh U
KOPpPO3UWOHHAsi CTOMKOCTh CHIJKAIOTCSA, Y IIBA TMOSBIISIIOTCS XJIAJHOJIOMKOCTh U
KPaCHOJIOMKOCTb. EcCiM mpu CcropaHuu JIETUPYIOIIMX 3JIEMEHTOB 00pa3yroTCs
razoo0Opasnbie okcuiabl (Hampumep, CO), TO 1IOB TNOJy4YaeTcs MOPUCTHIM.
TemnepaTypa maaMeHu razoBor ropenaku goxoaut a0 3150°C, a anekTpudeckoil Ayru
mmensercs ot 5000 mo 15 000°C. TemnepaTypa cBapOouYHOM BaHHBI KOJEOJETCS B
IIMPOKUX TIpejenax: OT TeMIepaTypbl IJIABJICHHUS CBAPUBAEMBIX METAUIOB JO HX
kunenus. s cranm Temmeparypa BaHHbI 4yacTo TnpeBbimaeT 2000°C. Takas
TEeMIlepaTypa XOTs U JEHCTBYET KPAaTKOBPEMEHHO, MOXKET MPUBECTH K HCIAPEHUIO
KOMITOHEHTOB, KHUILIIUX MpU Oojiee HU3KOM Temmeparype, 4eM OCHOBa CILUIABa,
BCJICJICTBHE YETrO CBapOUYHAsi BaHHA MOXET OOCIHSTHCS JIETUPYIOLUIUMHU 3JIEMEHTaAMHU.
B cransx TakMMu KOMIIOHEHTAMU SIBJISIFOTCSL MapraHell, XpOM U B HEKOTOPOW CTENIEHU
— KpPEMHHUM.

[lormomenre raza mMaTepuagoM LIBAa TAKXKE MMEET CYIIECTBEHHOE 3HAUYCHUE
Opy CBapKe IUIABJICEHHEM. B I1I0B MOMajgarT TJIaBHBIM 00pa3oM KHCIOPOJ, a30T H
Bogopoa. Hainuue xucinopoaa B MeTaie B BUAE TBEPAOTO pacTBOpa WU



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

C yBenuueHueM cojepKaHUd a30Ta B CTald €€ MPOYHOCTh U TBEPAOCTh
BO3paCTalOT, a TUIACTUYECKHE CBOMCTBA (YUIMHEHHE, yJlapHasi BSI3KOCTh), HA00OPOT,
CHUXKAIOTCS.

Huddy3us Bogopoaa co3gaeT HANPSHKEHHOE COCTOSHHE METalla U BbI3bIBAET
MOSIBJICHHE B HEM MUKPOCKOIUYECKUX TPEILIHH.

HcTouyHMKOM Ta30B NpHU CBapKe MOTYT CIYXHUTh armocdepa, OKpyxkKarolas
CBAapOYHYI0 BaHHY, a TaKXKe pa3UyHblE XMMHUYECKUE PEaKIHH, KOTOPhIE HMEIOT
MECTO IIPH CBapKe.

Ctpykrypa MeTaula IIBa TNPU  CBapKe  HUBKOYTJEPOAMUCTBIX U
HU3KOJIETUPOBAHHBIX CTajied MOXKET COCTOSTh M3 (eppuTa, MepiuTa, MApTCHCUTA,
OeiiHUTa M OCTATOYHOrO aycTeHHMTa. IlociaenoBaTeabHOCTh CTPYKTYp MJIS CTajeH,
comepxkammx 0,35% yriepoga, MOXHO TPEACTaBUTh KakK IOCJIEI0BATEILHOCTD
CleylonuX y4acTkoB (pucyHok 3.13): mnuToro (pacruiaBieHHOro) MeTasuia,
omnasnenus (1), meperpesa (2), Hopmanuzaruu (3), HeMOHON (Ha30BOU
nepekpuctauzanuu (4), pekpucraiuzanuu (5) U CHHEIIOMKOCTH (6).

VYyacTok paciuiaBieHHOTO METaJlJIa UMEET XapaKTepHOE JEHIPUTHOE CTPOCHUE,
IIPUYEM B BEPXHEHW CPENHEM 4YacTH CBAapOYHOW BAHHBI €r0 CTPYKTypa 3aMETHO
OKpYTJISIeTCSl BCJIEACTBUE TNieperpeBa. MexaHWYecKue CBOWMCTBA JIMTOTO MeTasuia
HU3KH M3-3a TPyOO3epHUCTOU CTPYKTypbl. Hamuuue ra3oBbIX MOp M IUIAKOBBIX
BKJIFOUEHUM (BCIICICTBUE HAPYIICHHH pEXUMa CBApKHU) ITOTOJHHUTEIBHO CHIKACT
MEXaHUYeCKHEe CBOMCTRA IIIBA.

Ha yuactke pacmiaBieHus: MPOUCXOAUT YACTUYHOE pacCIUIaBJICHUE MeTajlia
netanu. MexaHU4ecKre CBOMCTBA ATOM 30HBI HU3KHE, JIJIsl HEEe XapaKTepHbl HAJTUUYUE
BHYTPEHHHUX HANPSDKEHUH. JTO y4acTOK MEPEXOIHBIN OT pacIuIaBIeHHOr0 MeTasuia K
ocHOBHOMY. Ha »TOM yuacTke mpoucxoauT oOpa3oBaHHME COCTUHEHUS U MPOXOIUT
IpaHUlla CIUIABIICHUS, OH TPEJICTaBIsAET cOO00M O4YeHb y3kyto oomnacth (0,1—0,4 mm)
OCHOBHOTO MeETajla, HarpeToro A0 YacCTUYHOTO pACIUIaBICHUS 3€peH. 3/1eCh
HAOJIOAACTCsl 3HAYUTENBHBI POCT 3€pEeH, CKOIUIGHHE NPHUMECEH, MO3TOMY JSTOT
y4acTOK OOBIYHO SBIIAETCS Hambojee ciabbIM MECTOM CBAapHOTO COCAMHEHHS C
MOHW)KEHHOW MPOYHOCThIO U IUIACTUYHOCTHIO. TeMieparypa ydacTka COCTaBJIsIET
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 qo0 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 COCTOSIHUM MUMEET
ayCTEHUTHYIO CTPYKTypy. [Ipu OXJIaXJIeHMM OH CTaHOBUTCS MEJIKOW (QeppUTHO-
IIEPJIUTHON cMeChbl0. Takas CTpyKTypa, XapakTepHas Uil HOPMaJIW30BaHHOW CTajM,
HMMEET XOPOIINE MEXaHUYECKUE CBOMCTBA.

VYyacTok HenoysHOM (a3oBOM NEpPEeKPUCTAIU3AIMKA JIEKUT B HHTEpBaJe
beppuTHO-ayCcTeHUTHOTO TMpeBpamieHus. [lpu 3TUX TemiepaTypax ayCTEHUTHOE
IpEeBpaIlleHUE YCIIEBAET MPOUTH HE BeCh (PEppUT, a JUIIbL HEKOTOPYIO €ro 4acTh (TeM
MEHbIIasi, YeM HIKe Temriepatypa). [lepaut ske mepexoAuT B ayCTEHUT IMOJHOCTHIO
yXKe TpU TemIieparype Huke Tpanuubl uHtepBana (727°C). Ilocne oxnaxaeHUs
CTPYKTypa CTajld UMEET PE3KYK HEOAHOPOJHOCThH IO pa3Mepam 3epeH. B To Bpems
KaK OOpaTHBIN pacraj ayCTEHUTA JIaeT MEIIKO3EPHHUCTYIO CTPYKTYPY, 3epHa (eppura,
HE MOJBEPraBIIMECA MPEBPALICHUIO B XOJ€ HATPEBa, BBIPACTAIOT 34 CYET



coOupaTeabHON PEKPUCTAJUIM3AIMK /10 3HAYUTENbHBIX pa3MepoB. HeomaHopoaHocTh
CTPYKTYpbl IPHUBOJUT K YXYALICHUIO MEXaHWYECKHX CBOICTB METaJlja, B MEPBYIO
ouepe/ib BI3KOCTHO-IIIIACTUYECKUX.

Y4acTok peKpUCTaNIN3alUd OXBATHIBAET TEMIIEPATYPHBINM UHTEpBal OT 450—
500 mo 727°C. B 3TOM cilydyae IpOUCXOAUT CHH>KEHUE MPOUYHOCTHBIX U IMOBBIIICHUE
BA3KOCTHO-IUIACTUYECKHUX XAPAKTEPUCTUK METAILIA.

IIpy MexaHMYEeCKMX MCHBITAHMSIX CBapHBIX COEIWHEHHH pa3pyllIeHue
0e31eeKTHOro CBApHOIro IIBa MPOUCXOIUT, KAaK MPABUJIO, MO YYACTKy HEMOJIHOM
NEPEKPUCTAINTU3ALMNHN, TOCKOJbKY TIMOHUKEHUE MEXAHMYECKUX CBOMCTB JINTOM
CTPYKTYpPbl KOMIIECHCUPYETCSI €€ YCHUJIMEM 3a CUET BAJIMKA HAIUJIABJIECHHOIO0 METAJLIA.
[Ipy Hanuuuu nePexTOB MIBa pa3pylIeHHE NPOUCXOIUT JUOO MO YyYacTKy
pacIuIaBIeHUs], TUOO MO Ta30BbIM U NUIAKOBBIM BKIIOUEHUSIM.

Hedbopmanuss getand MpU CBapKe MPOUCXOAUT BCIEACTBUE OOpa3oBaHUsA
BHYTPEHHUX HanpspkeHUM. lIpuunHamy HanpspKEHUR SBISIIOTCS MECTHBIM HAarpes
netanu, ¢Ga3oBble NPEBpPAICHUS, MPOUCXOMASIINE B METajule MpU HArpeBaHud, U
ycaJKka HaIUIaBJIECHHOr0 MeTaia. B pe3ynpTare HarpeBa MPOUCXOJIUT 3HAYUTEIBHOE
MECTHOE paclIMpeHre METalljia, B TO BpeMsi Kak 00beM XOJOJHOM JeTanu OCTaeTCs
HEUM3MEHHBIM. DTO MPUBOJUT K OOpa30BaHUIO BHYTPEHHUX HampsbkeHuil. da3oBbie
IIPEBPALLECHHS], TPOUCXOISAIINE B CBAPHOM IIIBE BCJIEACTBUE BBICOKOM TEMIIEPATypHI,
TaK)K€ MOTYT COITPOBOKJIATHCS U3MEHEHUEM 00beMa MeTaiia. Tak, B CTAIAX EPEXO]
a-pacTBOpa B Yy-pacTBOpP BbI3BIBAET YBEJIMYEHHME oOObeMa mpuMepHo Ha 1%.
[TockonbKy 3TO U3MEHEHHUE MPOUCXOAUT HA HEOOJIBIIOM YYACTKE JIE€TAJU, OHO TAKXKE
BEJET K OOpa3oBaHUIO BHYTPEHHUX HaNpsDKEHW. Ycaaka MeTamia MPOUCXOAUT
BCJEACTBUE YMEHBIIEHUS O0BbEMA IKUAKOIO MPUCATOYHOIO MeTaia IpHU
3aTBEpACBaHUM. Tak Kak cBapKa CONPOBOXKIACTCS IUIABIIEHUEM KPOMOK OCHOBHOTO
METajljla, TO IIPU €ro 3aTBEPACBAHMM NPOUCXOAUT YCAAKa, TaKKE CIyKalas
IIPUYUHON BHYTPEHHUX HAIIPSIKECHUN.

Jliss 60ppOBI C OTPHULIATENBHBIMU SIBICHUSMHU INPU CBapKe, B YaCTHOCTU IS
3aI0ATBI  OT BPEIHOIO BIWAHUSA KHCIOPOJA, a30Ta M BOJOPOAA, NIPUMEHSIOT
CTHEIMATIbHBIC TOKPBITUS 3JIEKTPOJIOB, (IIIOCHI, MOPOIIKOBBIE MPOBOJIOKH, 3AIIUTHBIC
ra3sl. OHH CO31AaK0T IUIAKOBYIO U Fa30BYIO 3AIIMUTY CBAPOYHOMN BAHHBI.

Jlns ymeHblIeHus nedopManny aeTaneil Mpu cBapke M HarlaBKe MPUMEHSIOT
TaK Ha3bIBAEMOE ypaBHOBEIIMBaHUE 00pa3yroIIMXCs HamnpskeHud. s 3Toro mecra
COEJIMHEHHUS DJIEMEHTOB JIeTalu pa30MBaIOT Ha YYAaCTKH, CBapKa KOTOPBIX BEIETCS B
NOCJIEIOBATENbHOCTH, ObOecrneunBaronieii o0pa30BaHHUE HAINPSIKEHUH, pPaBHBIX 110
3HAYEHUIO M TMPOTUBOMOJIOXKHBIX IO HANpaBIEHUIO, TaK Ha3bIBAEMBIM CIOCOOOM
oOpaTHocTyrneH4yaToil cBapku. KopobiieHue u3ienus B JaHHOM Cily4ae MOJydaeTcs
3HAYUTEIBHO MEHBIIE, TaK Kak JaepopManuyd KOPOTKHUX IIBOB HE B COCTOSHUH
BBI3bIBATh 3HAUUTENBHYIO Ae(POPMAIIIO BCEIO U3/

[Ipu 3TOM cnocoGe Bech CBAPOYHBIM IIOB JENSAT HA PAaBHBIE YAaCTHU, KOTOPbIE
CBapUBAIOT B MOCJIEA0BATEIILHOCTH, IOKA3aHHOW HAa pUCYHKE 3.14.
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Pucynok 2. Pa30uBKa cBAapOYHOIO IIBA HA YYACTKH IIPU CBapKe

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

Ilocne HammaBKkyM TIEpBOro BallMKa JeTajab IoBopauuBaroT Ha 180° m
HaIUIaBJISIIOT BTOPOM BajuK W T.X., IPU 3TOM Ball Ae(POPMHUPYETCS CHAYajga B OJHY
CTOPOHY, 3aT€M B 0OpaTHYIO U, TAKUM 00pa3oM, OCTaeTCs MpsIMOTUHEHHBIM. CHUXKAeT
nedopmalio MpeaBapUTENbHbI HarpeB JeTald Iepel CBapKOM M HamIaBKOW [0
temriepaTypbl 150—750°C, Gosiee BbICOKUI HArpeB aeT 00ab1mnil 3P HeKT.

CHsTHE CBAapOYHBIX HANPSKEHUNA MOXKET OBITh JOCTUTHYTO MPOKOBKOM IIBA U
OKOJIOIIIOBHOM 30HBI B IIpoliecce ocThiBaHus IIpu Temneparypax 450°C u Bbllie wim
150°C u Hmxe. B untepBane temneparyp 200—400°C meTamn uMeeT MOHUKEHHYIO
IUIACTUYHOCTD, ITO3TOMY IIPH IIPOKOBKE B 3TOM TEMIIEPATYpHOM JUana3oHe



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

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

CBapounble MaTepuayibl U 3JeKkTponbl. s  oOecrniedeHUsi BBICOKUX
TEXHUYECKUX TpeOOBaHUMN, CHUXXEHUSI BPEAHOTO BO3JCHCTBUS OTPHUIIATEIIBHBIX
SBJICHUN TpU CBapKe M HAIUIABKE WX BBIMOJHAIOT CHEHUAIBHBIMU TMOKPBITHIMU
AJIEKTPOJAAMHU, MPEICTABISIOMIMMU COOOM METAUTMYECKUM CTEP)KEHb ¢ HaHECEHHBIM
HA HEro cioeM oO0Ma3ku (MOKpBITUSI) WM  HOPOIIKOBOM  IPOBOJIOKOM,
MpPEACTaBISAIONICH Cc000M 000JIOUKY W3 TOHKOW CTajdbHOW JICHTBI, 3aIllOJTHCHHOMN
MIOPOLLIKOM M3 CMECH Pa3IMYHBIX MAaTEPUAIIOB.

YcnoBHOe 0003HaUEHHE MAPKHU TIPOBOJIOKH JJII U3TOTOBJICHUS METANINYECKOTO
CTepKHs BKIOoYaeT B cebs: CB — cBapodHass W CJCAyIOMKME 3a HUM LHQPHI,
MOKAa3bIBAIOIINE COJECPKAHUE YIJIEpOJa B COTHIX JOJSX TMPOIIEHTa; OYKBEHHOE
o0o3HaueHue Jerupyronux emMeHToB. [Ipu conepxanuu nocneaaux menee 1 % —
urdpy, yka3plBalollyl0 Ha HAJIMYKUE 3JIEMEHTA B LIEJbIX eAuHuIax npoieHTa. [{udpa
nepeq CB o0Oo3HawaeT JAuamMeTp MPOBOJIOKM, OykBa A B KOHIE MapkKu
HU3KOYTJIEPOAUCTBIX W JIETUPOBAHHBIX MPOBOJOK YKAa3bIBAET HA TMOBBIIMICHHYIO
YUCTOTY MeTajljla Mo cojepxkaHuto cepbl U ¢ocdopa. Tak, 2,5CBOSX3[2CMDA
pacuiu@poBBIBAIOT CIEAYIOMUM 00pa3oM: JUaMETp MPOBOJOKUA 2,5 MM, CBapOuHas
npoBoJoka conepxkut 0,08% yranepona, 3% xpoma, 2% mapranua, 1% kpemuus, 1%
MonunbaeHa, 1% BaHausl, MOBBIIIIEHHO YUCTAas MO COJIEPKaHUIO cephl U Pocdopa.



IIpakTHyeckoe 3anaTHE Ne6

Tema: «cBapka B cpejie YIJIEKUCJI0r0 raza

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

1 MarepuanbHoe obecrieueHue

2.1 MHCcTpyKUMs K NPAKTUYECKOMY 3aHSTHIO.

2.2 Yeprexu neranen.

2.3 CnpaBouHas ¥ TEXHUYECKAs TUTEpaTypa.

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

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

3 [Topsiiok BBITOJIHEHHS paOOThI

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

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

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

Cgapka B cpee YyIJIeKHCJIOTO ra3a

Capka B yrnekuciiom raze (capka B C0:) saBisiercss oJHUM M3 HaumbOoJjee
pacnpocTpaHeHHBIX crOcOo00B cBapku. OHa SKOHOMUYHA, 0OECIIEYMBAET JOCTATOYHO
BBICOKOE€ KayeCTBO IIIBOB, OCOOEHHO TPH CBapKe HU3ZKOYTJIEPOIUCTBIX CTaJeH,
TpeOyer Oosiee HH3KOW KBamu(UKAIMK CBapUIMKa, YEM py4YHas, I[03BOJSET
BBIIIOJIHATh IIBBI B pPA3JIMYHBIX IPOCTPAHCTBEHHBIX IOJIOKEHUAX. B KkadecTtBe
000py/IOBaHUSl HCIOIb3YIOTCSI OOBIYHO TOJYyaBTOMAaThl, HO CBapka MOXET ObITh U
aBTOMATHYECKON. B MexmyHapoIHOW MpakTUKE CIOCOO COKpAIIEHHO Ha3bIBACTCS
MAG (Metal Active Gas).



Cxema mpouecca npuBeneHa Ha puc. 3.30. 3amuTHbIA ra3 /, BBIXOAS U3
coruia 4, BBITECHSIET BO3/YyX 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 MoJamIero mexanusma. [logBox CBapoOYHOro TOKAa K IPOBOJIOKE
OCYUIECTBIISIETCS YEPE3 CKONB3SAIIMNN KOHTAKT 3.
VYuuteiBas, uro C02 — aKTHUBHBIN a3 U MOXKET BCTyNaTh BO B3aUMOJICHCTBUE C
pacCIUIaBJICHHBIM METAJUIOM, CBapKa UMEET Psii 0COOCHHOCTEH.

B 30HE nyru yriaekucnsii ra3 IucCOUUUpYeT:
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. PackuciuTenn BBIBOAST B ILIAK
M30BITOK KHCIIOPOJA U Ha YYacTKax CBAPOUYHOM BAHHbBI, UMEIOIIMX MOHUKEHHYIO




TEMIICpaTypy, BOCCTAaHABJIMBAIOT JKEJIC30 u3

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

| Si + 0, = Si0,.
OKCHIOB:

BBenenue packucnuTeneid B CBapOUHYIO0 BaHHY OOBIYHO OCYILIECTBIISIETCS Yepes
npoBoJoKy. Iloatomy mpu cBapke B C0O: ucnosib3yercss cBapoudHas IPOBOJIOKA,
JIETUpOBaHHAs MapraHiieM U kpemaueMm. [Ipu cBapke HU3KOYTIEPOIUCTHIX CTalIeH 3T0
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, HeCMOTpSs Ha  BBEJCHUE  PACKUCIUTENEH, XapaKTEePUCTHUKU
IUTACTUYHOCTH 11BA MOJIYYAIOTCS HMXKE, YEM MpPHU CBapKe oA (pJIrocoM WIH PyYHOU
CBapKe OJJIEKTPOJlaMU C OCHOBHbIM TOKpbiTHEeM. [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 raza - BBICOKOM
TEIUIONPOBOAHOCTRIO B 00JIACTH TEMIlEpaTyp CBapOYHOM MAyrd U OOJNBIIUMHU
3aTpaTaMy TEIUIOTHl Ha AUCCOLMALIMI0 MHOroaromMHoro raza C0z. OTo mpHBOIUT K
WHTEHCUBHOMY OTOOpY TEIUIa C MOBEPXHOCTU AYTU U €€ CKaTHio. BeneacTBue cxxaTus
paBHOJACHUCTBYIOIIAs CHJIA, NPWIOKEHHas K Kamlie »3JIEKTPOJHOTO MeTala,
HalpaBJieHa BBEPX M MPEMSATCTBYET €€ MEPEHOCY B CBApOUYHYIO BaHHy. IIpu 3Tom
CO3AIOTCS YCJIOBHS JUIsl POCTa Kaluli M €€ aCUMMETPUYHOTO PAaCHOJIOKEHHS IO
OTHOLIEHUIO K OCH 3JIEKTPOAA, YTO YACTO MPUBOAUT K BBIHOCY KaIlIM U3 30HBI TyTH.

[lepeHOC BJEKTPONHOrO MeETaula MOXET OCYUIECTBISATBCA KOPOTKUMU
3aMblKaHUsIMU. [Ipy yBeIMYEeHHH CUJIBI TOKAa OH IMEPEXOJUT B KPYMHOKAINEIbHbIN.
Paccmotpum mpouiece nmoapoOHee. [lepeHoc oHOM KaIiu pacriiaBI€eHHOTO MeTajljia
MOKHO pa3/IeJINTh Ha IMIEeCTh cTaaui (pucyHok 3.31).

[lepBast ctagust — Hayano IMJaBJICHUS MPOBOJIOKUA M oOpa3oBaHue Kard. Ilo
Mepe pocTa Kaluld Mepejadya TeIuia OT AyTW K IpoBoJoke yxyamaercs. CKoOpocTb
IJIABJICHUSI TIPOBOJIOKH (Ilny) HpU ATOM ymeHbinaercs. CKOpoCTh K€ MoJayu
IPOBOJOKM (Um) OCTaeTcsi mnpexHed. Ha KOpOTKMM NIPOMEKYTOK BpEMEHHU
On_n CTAHOBUTCA OOJbLIE L1 M Karuisl npuOimkaercs Kk usnenuto. Cuia Toka mpu
ATOM JI0CTaTOYHO cTabuibHa (pucyHok 3.31, a).

Bropas cragums — kacaHue Kamid CBapO4YHOW BaHHBL. HaumHaercs pexum
KOPOTKOTO 3aMbIKaHusl, TOK pacTeT. Karuist B Mecte ee kacaHust



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.

Tpetbs cTaamst — peXUM KOPOTKOTO 3aMbIKaHUS, Jyra TaCHET, CBAPOUYHBIN TOK
MaKCHMaJIbHBIN, Karlulsi MAaKCHMaJIBHO HarpeTa, YMEHBIIIAFOTCS CHITBI TTIOBEPXHOCTHOTO
HATSDKCHUS,  YIACP)KHUBAIOIIME €€  Ha  KOHIIE  IPOBOJIOKH,  BO3PACTAIOT
AIEKTPOINHAMUYECKHIE CHIIBI.

Bcenencrteue 3Toro mpoiecca Ha 4YE€TBEPTOM CTAAMM MEXIY IPOBOJIOKON U
Karyied oOpa3yeTcsi mepeMbluka, MIIOTHOCTh TOKa B KOTOPOM BO3pAcTaeT M KOTOpas
pa3pbIBaeTcsi ¢ BBIOpOCOM OpbI3T (msiTas cranus). JJimHa Ayrd BOCCTaHABIMBAETCS,
BOCCTaHABJIMBAETCA CHUJIa TOKA, KaIlisi MEPEeXOAUT B CBAPOUHYIO BaHHY (Iiecrtas
cTaaus). 3aTeM IUKII IEPEHOCa KAl MOBTOPSIETCSL.

Bpems mnepenoca oaHoi karmiu coctaBiasger 0,01...0,002 ¢, T.e. 3a 1 ¢
nepeHocutca 100...500 kanenp (B 3aBUCHUMOCTH OT pexuma cBapku). I[lostomy
CBapIIMK HE 3aMeYacT MOMEHTOB KOPOTKOTO 3aMbIKaHUS M BOCTIPUHHMACT IYTY Kak
TOPSITYI0 TTIOCTOSIHHO.



Pucynok 3. Ilpouecc 3a’kMranusi Iyru M NepeHoca Kanjiu 3JeKTPOAHOI 0

MeTala

[Ipu yBenM4eHUU CUIIbI CBAPOYHOIO TOKA KaIlsi MOXKET OTPBIBAThCS PaHbIIE,
4eM KOCHETCSI BaHHBI. B 3TOM ciiyyae nepeHoc KOPOTKMMU 3aMbIKaHUSAMU NIEPEXOIUT
B KpPYHHOKAIEJIbHBIH, MPU KOTOPOM OpBITH JOMOJHUTEIBHO 00pa3yroTcs Npu
NaJeHUM Kallld B CBAPOYHYIO BaHHY, a TAKXKE MTPU BO3MOKHOM BBITyBAaHUU KaIUIM U3
30HBI CBapKHU.

Paznuunbie craauu mpoliecca MmepeHoca Kaljiud MPUBEICHbl Ha pucyHke 3.32.
Buu3y nokaszana ocuuiiorpaMmMa M3MEHEHUsSl CUJIbI TOKa 3a BpeMs MepeHoca OJTHON
kary. [Iuku Toka COOTBETCTBYIOT KOPOTKHM 3aMbIKaHUSIM.

OnucaHHbIl MpoIECC MO3BOJIAET TMOHATH MEXaHU3M  Pa30pbI3TUBaHUS
3NEKTPOJHOTO METalIa.

OCHOBHBIMH MPUYUHAMU OPBI3T SABISIIOTCS: MEPErPEeB HIXKHEW YacTy Karliy Mpu
€€ KacaHWM CBApPOYHOM BAHHBI; Pa3pbIB MEPEMBIUKA MEXKIY KaIUIE U IIPOBOJIOKOW,
BBIJJyBaHHUE KaIUIM U3 30HbI CBAPKH; PACILUIECKUBAHUE CBAPOYHOW BaHHBI. HekoTopble
U3 OIMCAHHBIX SIBJICHUN IIPEICTABIICHBI HA pUCYHKE 3.33.

Bo3moxHO o00pazoBaHue OpbI3r M NOpU HAPYLWIEHUSIX TEXHOJOTHYECKOIrO
npoiiecca cBapku. Hanpumep, npu HanuM4uK Ha MPOBOJIOKE PKABUYMHBI, YTO IPUBOAUT
K 4YacTbIM B3pbIBaM KPYMHHBIX Karellb;, NPH HENPaBHWIBHOM COOTHOLIEHUU MEXKIY
napaMeTpamMH pexuma CBapKH, KOTJa MPOBOJIOKA BHIOPACHIBAETCS U3 30HBI CBapKH
HEpaCIUIABUBLIIMMUCS YacTIMH. AHAJIOTMYHBIE BBIOPOCHI BO3MOXHBI M BHayaie
CBapKH IpH MIOXUX AUHAMUYECKUX XapaKTEPUCTUKAX UCTOUYHUKA MUTAHUS TyTH.

Ha puc. 3.34 npuBeneHa 3aBUCHMOCTh MOTEPh HAa pa3OpbI3rUBAaHUE OT CHIIBI
CBAapOYHOT'0 TOKA JJIsl Pa3IMYHbIX TUAMETPOB CBAPOYHOM Mpo-



i

Pucynoxk 4. IlocienoBaTenbHOCTh  MEPEHOCA  KAIUIM  3JEKTPOJAHOTO
MeTalljia: @ — C PaCIUIECKUBAaHUEM CBapOYHON BaHHBI; 6 — C BBIJyBaHUEM Karuld U3
30HBI

CBapKu
BOJIOKH. J[711 KaKI0T0 AMaMeTpa MPOBOJIOKH CYIIECTBYET 00JacTh TOKOB, MPHU
KOTOPBIX  pPa3OpbI3TMBAHME MAaKCUMaJIbHO — 3Ta 00JacTh COOTBETCTBYET

KPYTHOKAIIEIbHOMY TEPEHOCY. YBEINYNBACTCS pa3OphI3TUBAHNE U MPU yBEIUYCHUH
JaMeTpa IPOBOJIOKH.

[loBblIeHHOE pa3OpbI3ruBanue, koropoe npocturaer 10..15 % ot Mmaccel
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 JIUTEpaTypa.

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

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

4 [TopsiioK BBITTOIHEHHS pa0OThI

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

2.2 Beibpath 000py0BaHUE ISl aprOHHO-AYTOBOM CBApKHU M HAIUIABKH.

2.3 BeiOpath mapaMeTpsl pekrMa aproHHO-IyTOBOM 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 apProHHO-AYroBasi CBapka M
HanaBka NPUMEHSIETCS Hanbonee LWMPOKO AN BOCCTAHOBNEHUS AeTanen us



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

AproHHo-gyroBass CBapkKa OCYLLECTBNASETCA  HEeMIaBsaWMMCa UK
NNaBsWMMCa 3neKTpoaamMn. HennaBsawmMMcs 31eKTpoAoM O6bIYHO SIBSIeTCS
npyTok avameTtpoMm 1...5 MM u3 Bonbgpama, KOTOpbIM 06MadaeT BbICOKOM
MEXaHMYECKON MPOYHOCTbIO, HEO6XOAMMOM 3N1EKTPONPOBOAHOCTLIO N BbICOKOM
TemMnepaTypou nnaBneHusi, paBHon 3377°C. SnekTpoabl U3roTaBIMBaOTCA U3
Mopolika BoSbdpaMa MpeccoBaHMEM, CMEKaHMEM U MOCNeayoLwen
MNPOKOBKOWN. NS obneryeHnst BO3OY>XAeHUS Ayrn HEMMABMSIOLWMIACA SNEKTPOA
AO/KEH COAEpXXaTb BeLECTBa C Manon paboTon BbIXOAa 3/1EKTPOHOB. TakuM
BELLEeCTBOM OObIYHO CNy>XUT ABYOKUCb Topus ThO,, koTopas gobasnsietcs B
NOpOWOK BoNbgdpamMa nepen npeccoBaHnem B kKonundectee 1,5...2%.
TopupoBaHHble .3NeKTpoabl Mapku BT-15 kpome Toro 6onee cTomkue NpoTuB
onnasfieHns Topua.

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

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

AproHHO-yroBasi CBapka MpPUMEHATCS NPU PEMOHTE aBToMobunen ans
BOCCTaHOBNEHUS 6510KOB UMAMHAPOB W3 allOMUMHWMEBLIX Cr/jlaBoOB, KapTepa
CLIENIEHUS TONTOBOK 6/IOKOB, MOPLUHEN, KPbILLEK U APYrnx AeTanen. MNpu 3Tom
MOryT YCTPaHATbCS Kak MpoOOuHbl, TPEwWwWUHbl M 0610Mbl, TaK U WU3HOCHI C
nocneaytoller 06paboTkoM Noa 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 AeTanein v3 CrnjiaBoB
AKTUBHbIX METANoB, TPYAHOCBApPMBAEMbIX APYrMMKM Crnocobamm CBapku
(cnna.bl aNIOMUHKUSL, MarHUS U TUTaHa, HepXXaBetowmne CTanun, YyryH);

- CHMKEHME WMHTEHCMBHOCTU m3nydeHuns ayrn (B 4...8 pa3 HuMXe, 4eM
Npy 0b6bIYHOM AYroBOW CBapKke). OTO AaeT BO3MOXHOCTb MPUMEHSTb Honee
CBET/Ible 3allMTHble CTekna, 4YTo obneryaet cBapwmky HabnoaeHwe 3a
MNpOLIECCOM CBapKM.



HepocraTtku:

- JIOpOroBM3Ha npouecca, 0O6ycnoBneHHast BbICOKOM CTOMMOCTbIO
3M1EKTPOAOB U3 BoSbhpaMa, aproHa 1 0bopy10BaHuS;

- HeobxoaMma TWATESbHAasi OYMCTKA 3alWMTHOro rasa (aproHa) oT
KUCMopoAa, a30Ta NapoB BOAbl U ApPYrvX rasos.

TexHonorus aproHHOM CBapKu

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

Apronnasi cBapka JIUCKOB, TP YCTPaHEHUU HEOOJBIIUX 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 NasibHUK. OCHOBHO 3JEMEHT TOpelKh — BOJb()PpPaMOBBII
anextpo. [loscHuM, Bosib(hpaM SBISIETCA UCKIIOUYUTENBHO TYTOILUIABKUM METAJIOM.

Ecnu paccmarpuBaTh B JaHHOM acnekTe BOJIb(PaMOBBIC JEKTPOJIbI, KOTOPbHIE
JIETUPOBAHBl OKCHUAAMHU PEAKO3EMENbHBIX JJIEMEHTOB, TO OHU OTJIMYAIOTCA eIle
0O0JIbIIIeH CTOMKOCTBIO.

CeronHsi, pbBIHOK Tpeajaraer »>JeKTpoabl U3 BoJb(dpama, oOnagaronme
HIMPOYANIIIAM IUANa30HOM XMMCOCTaBa.

K npumepy, He cekper, uTo B YHCTBHIA BOJb(paM C IENbIO YIYUIICHUS
CBAPOYHO-TEXHOJIOTHYECKUX W CBAPOYHBIX XapPAKTEPUCTUK TOOABISIOT pa3HbIC
OKHCIIbI PEJIKO3EMENbHBIX METAJIJIOB.

DTO0 MOXET OBITh U IEPH, U JIAHTAH, U UTTPHM, U TOPHUH, U IUpKoHMA. Kakoii
Obl He OBLT BBIOpPAH 3JIEKTPO/I, OH, KaK MPABUIIO0, OKPYIKAETCS KEPAMUYECKUM COILIIOM,
a IpY CBApKE U3 HErO BbIIyBAETCS aproH (MHEPTHBIN ra3).

YTO4YHUM, 4YTO TIEpPBbIE MOMBITKH CBAPUTHh AJTIOMHUHHUI 0€3 ydacTusl aproHa,
3aKaHYMBAJINCh TEM, YTO METaJUl HAuYMHAl TOPETh, MOKPHIBAJICS OKHCICHHUEM, a
AIIEKTPOYra HEMEJJIEHHO MPEPHIBATIACK.

Yero >xe cMOriu a00UThCS M300peTarenu, U YTO MPEACTaBIAECT aproHHas
CBapKa aJIFOMUHUS HA CETOJIHSIIHUHN JICHB?

YrporieHHo Tporecc BHINISIAUT TakuM oOpasom. CHauyajga Ha JeTaib
MOCPEJICTBOM CIIEII000pYA0BaHMs (CBAPOYHOTO arfapara) MoJaT «Maccy», TakK e
KaK 1 MpU OOBIYHOM AJIEKTPOCBAPKE.

AproHoayroBasi CBapKka HEIUIaBAIIUMCS 3JIEKTPOJIOM MPOUCXOJUT CIAEAYIOITUM
crocoboM: «macca» TMOJaeTcs Ha CBapUBacMyl0 JeTajdb NOJ00HO OOBIYHOM
AIEKTPOCBapKe.

Capiuk, eciiv MoJapa3yMeBaeTCs pydHas aproHOAyroBas CBapKa, B MpaBOi
pPYKE JIEPKUT TOPEJKY, a B IEBOM — MPOBOJIOKY (MPUCATIKY ).



[Tpouecc aproHHOM CBapKU

HennaeAwMWCs 31eKTPOL,

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

IIpouiecc aproHHOM CBapKu — cXeMa

[Ipu cBapke anrOMHUHHS, €CTECTBEHHO, OEpPETCs alIOMUHUEBBIN aHAJIOT WU )K€
CHellMaJIbHBIE CIIaBbl. BKItouaeTcst ropenka HaKaTUEM KHOIKH, Jjajiee MOoAaeTcs TOK
U ras.

Mexx KOHUMKOM J3JeKTpoAa (HEIUIaBAILIErocsi) W JETalbl0 BO3HHUKAET
anekTpoayra. OHa M MCIONHSET POJIb OCHOBHOTO MHCTPYMEHTA, U JIeTalb IUIaBUT, U
MPUCAJT0YHYIO POBOJIOKY.

CoOCTBEHHO OHa OIUIABISAECT U Kpail HEOOXOAMMOW JeTaiu, U NPHUCAJ0YHYIO
MPOBOJIOKY, TEM CaMbIM, (OpMUpPYs cBapouHblid moB. [lo cyTH, mocie OKOHYaHUA
paboThI 2 OJIOBUHBI JIETAIU MPEBPALIAIOTCS B OJHO LIEJIOE.



[TpakTueckoe 3anstue Ne§

Tema: «CBapka 1 HamIaBKa MOPOIIKOBOM TPOBOJIOKOM

Lenb: npuBUTHE NPAKTUYECKUX HABBIKOB IMPUMEHEHUS CBapKU WM HAaIJIaBKU
MOPOIIKOBOM TMPOBOJIOKOM, BHIOOP 00OpYIOBaHUS U MapaMeTpa peXuMa CBAPKHUH
HAIUIABKU ITOPOIIKOBOU IIPOBOJIOKOM.

1 MarepuanbHoe oOecrieueHue

4.1 HMHCTpyKUMS K IPAKTUYECKOMY 3aHITHIO.

4.2  Yeprexu netanei.

4.3  CnpaBoyHas U TEXHUYECKAs JTUTEPATYpA.

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

1.3.2 Meroapl npoHUIaKTHKKA U PEMOHTA MPOMBIIIIEHHOTO 000pYIOBaHUS: :
y4eOHUK I CTy. yupexnaenuit cpen. mpod. Ob6pazosanus/[HO.H. Boponkun, H.B.
[To3aHAKOB.- 4-€ u3n., crep.- M.: M3narensckuii ueHTp «Axkagemusi», 2010-240c.

5 [Topsinok BeITIOIHEHUS PaOOTHI

5.1 BpINONMHUTH ONMCAHUE BOCCTAHOBJICHUS JETAIIM CBAPKOW M HAIUIaBKOM
IIOPOIIKOBOU IIPOBOJIOKOM.

5.2 BniOpars o0OopyaoBaHue i CBapKM M HAIUIaBKU  OPOIIKOBOM
IIPOBOJIOKOU.

5.3 BriOparb mnapaMmeTpbl peXUMa CBapKd W HaIJaBKU TOPOIIKOBOM
ITPOBOJIOKOM .

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

MexaHnu3zupoBaHHasi HaruiaBka MoJ (JIIOCOM IUIMHAPUYECKUX U TUIOCKHX
JIeTaNell SABISETCS Pa3BUTUEM CIIOCOOOB PYYHON HAIJIABKHU 3JIEKTPOJIAMHU C TOJICTHIMU
KaueCTBEHHBIMU TOKPBITUAMH. DTOT CHOCO0 ObLT pa3paboTaH KOJUICKTUBOM I10]]
pykoBojactBoMm akaaemuka E.O. Ilatona B 1938-1939 rr. CymHocTs cnoco0a
3aKJII0YaeTCsl B TOM, UTO CBApOYHAas Ayra rOpUT MEXIY JIEKTPOAOM (IIPOBOJIOKO) U
u3aenueM moA ciaoem TommuHOW 10...40 MM cyXoro rpaHyJHpOBaHHOTO (iroca ¢
pasmepamu 3epeH 0,5...3,5 mm (pucyHok 1).

B kauectBe (iroca BBICTYNAIOT HEMETANIMUECKUE TPaHYJIUPOBAHHBIC
MOPOILKHU, TI0O COCTABY CXOXHUE C BJIEKTPOJHBIMU MOKPBITUAMH, U B OOILIEM cCllydyae
BBITIOTHSIIOT TaKKe *e (PYHKIMU, 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;

. padUHUPYIOT HAIIaBJIICHHBINA METaILI.

JI71st ocy1iecTBICHUS aBTOMAaTUUECKOM HAIIaBKU JIeTael TpeOyeTcs: KOMIUIEKC
MalIlliH, MEXaHU3MOB U MPUCTIOCOOJIEHUM, B I[€JIOM COCTaBJISIIOIINX aBTOMATUYECKYHO
YCTAHOBKY. YCTpOWMCTBO, MPOU3BOJAIIEE 3a)KUTAHWE AYTH, IOJa4yy 3JIEKTPOIHOU
MPOBOJIOKK [0 Mepe IUIaBJIEHUs U O0ecrnevyuBarollee yCTOMYMBOE TOpPEHHE MIYTH,
Ha3bIBAa€TCAd aBTOMATHUYECKON TOJIOBKOM [JIsi JyrOBOW CBApKM W HAIUIaBKU, WIU
IyroBbIM aBTOMatoM. Hanbosee BakHOE MPOMBILIUIEHHOE 3HAYEHUE IS PEMOHTHO-
BOCCTAHOBUTEJIBHOW HAIUIABKM MMEIOT aBTOMAThI C IUIABSIIMMCS METAILUIMYECKUM
AIEKTPOJIOM — MIPOBOJIOKOUN WU JIEHTOM.

-
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Pucynok 1. Cxema MexXaHM3MPOBAHHOH HAIUIABKM MeTAJLIa MOJ CJI0eM
daroca: I — mokonoodsoosuue KoniooKu, 2 — nooarowue poauxu, 3 — 31eKmpoOHas
nposonoka, 4 — cnoti winaka, 5 — ciou cyxoeo ¢haroca;, 6 — wnakoeas Kopka, 7 —
CBAPHOLL W08 (HANABNEeHHbLI Memalll), 8 — OCHOBHOU Memail, 9 — c6apouHas 6aHHaA;
10 — anexmpuueckas oyea

Ilpeumywecmea mexanu3upoeanno2o cnocoda HaIIABKH

1. [ToBbIlIeHHE MPOU3BOIUTENBHOCTU TpyJa B 6...8 pa3 Mo CpaBHEHUIO C
PYYHOU NYyrOBOM HAIJIABKOM.



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

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

4. B03MOXHOCTB MOTyUYEHHs HAIJIaBICHHBIX CI0EB TOJIIMHOM Oosiee 2 MM.

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

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

Heoocmamku

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

TEPMUYECKOTO BIUSHUS M HM3MEHSET pe3yJbTaThl MPEIbIAYIIeH TepMooOpabOTKU
JIETAJIN.

2. [Tocne nammaBku TpeOyeTcss TepMooOpabOTKa HAIIABIEHHOTO CJIOS WU
BCEU JIETAIIN.
3. TpynHoctn  yaepkaHus  BaHHBI  PACIUIABJICHHOTO  MeTalyla  Ha

MOBEPXHOCTH UWIUMHIPUYECKONW JeTanu (JeTanu AuaMeTpoM Menblie 50 MM He
HaIJIABIIAIOT).

- YMeHblIIEHNE YCTANOCTHOW MpodHOocTH Jeranu Ha 20...40 % 3a cuer
OCTaTOYHBIX HAMPSHKEHUH, MOPUCTOCTH U CTPYKTYPHOU HEOTHOPOTHOCTH CIIOA.
5. [losiBnenue npu 3arpy3ke (uroca B OyHKEp M €ro NMpOCEMBAHUU IOCIIE

UCIIOJIb30BaHUs CUJIMKATHOM MbUIN, BPEIHOM JJIsI OpraHu3Ma 4eJIOBEKa.

HannaBka noa ¢gpuirocom nejibHOMeETAIMYECKOM MPOBOJIOKOM

HamnnaBieHHplii MeTalsl JETUPYIOT MYTEM MPUMEHEHUS JIETUPOBAHHOU
IIPOBOJIOKH, JIETMPOBAHHBIX (IIIOCOB WM JO3WPOBAHHOM 3aCHINKU JIETHPYIOLIUX
nmpuMece Ha MOBEPXHOCTh HarulaBisieMol aetanu. MHorjga HarmiaBiIE€HHBIA MeETall
HE MOJBEpraercs JEerupoBaHUIO, M HaIlJIaBKa IpecienyeT 1elb — BOCCTAaHOBJICHHE
HEO0OXOAMMBIX T€OMETPUUECKUX pa3MepoB U (OPMBI JETAIIH.

Jy1st aBTOMaTUYeCKOW HATUIABKY MMPUMEHSIOT IIABIICHBIE (DITFOCHI:

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

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

. BBICOKOKpEMHHUCTBIE Oe3mapranineBbie 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.

ABTOMATHYECKONM HAIUIABKOM 4Yallle BCEro BOCCTAHABJIMBAIOTCS JIE€TAIIU
HUWIMHAPUYECKON GopMbl. HamnapisitoTes: Takue eTan, Kak MpaBuiio, 0 BUHTOBOM
muauu. Och  BpallleHuss — TOpuU3OHTalbHas. Takoil cmocod obecrieunBaeT
HEMPEPBIBHOCTh MpOIEecCa M BBICOKOE KAadecTBO pabOThl, CHUMMETPUYHOCTD
OCTaTOYHBIX HANPSKEHUU MO OTHOWIEHHUIO K OocH JeTanu. OQHaKo Mpu 3TOM CIocooe
3aTpyAHEHO yaepkaHue Giroca 1 )KUIKOTO MeTalljla B 30HE HATUIaBKHU.



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

C menpio yAep)KaHus PACIUIABIEHHOTO MeETajlyla BaHHBI M SKHJAKOTO IUIaKa
HaIUIaBOYHAs TOJIOBKA aBTOMAaTa YCTAaHABIMBAETCS C HEKOTOPHIM CMEIEHHWEM KOHIIA
AJIIEKTPOJAHON MPOBOJIOKHU € 3€HUTA (PUCYHOK 2).
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Pucynok 2. 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

Benmuunna cMmemieHust «e» 3aBUCUT OT JAMAaMeTpa HaIUlaBIseMON JeTanu u
napamMeTpoB pEKHMMa HaIulaBKu W npuHumaercs oT 10 MM u OGonee. OkpyskHas
ckopocth BbIOMpaercss or 10 mo 50 m/4. UeM MeHbIlIE OUaMETp 3JIEKTPOAA, TEM
MEHBIIIE CJIEyeT BbIOMpATh CKOpOCTh HaruiaBku. lllar HamuiaBku ornpenensieTcst B
3aBUCUMOCTH OT JKE€JIaTEeJIbHON TOJIIMHBI CJIOS, TOKA U HANPSIKEHUs B IIpesenax oT 3
70 12 mm. Cwia TOKa i1 HalIaBKM M JUAMETP DJIEKTPOJHON IIPOBOJIOKH
YCTaHaBJIMBAIOTCS B 3aBUCUMOCTH OT JUaMeTpa HAIUIaBJIIeMON JETAIIH.



[TpakTueckoe 3ansitue Ne9

Tema: «OnexTpoayroBas HarulaBKa MO CIOeM (IIFOCaY.

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

1 MarepuanbpHoe oOecrieueHue

1.1  HMHcTpyKuMs K NPaKTUYECKOMY 3aHSITHIO.

1.2 Yeprexu neraneil.

1.3 CropaBouHasi U TEXHUYECKAs JTUTEpaTypa.

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

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

2 [Topsiiok BBITIOIHEHHS paOOTHI

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

2.2  BBINOJHUTH CXEMY JIEKTPOIYTOBOI HAMIaBKU MO (DIIFOCOM.

2.3  BpiOpaTh 000py10BaHUE ISl JIEKTPOAYTOBOM HAIUIABKU IOJ CIOEM
bmarocom.

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

HanuiaBka nmoa caoem ¢uiroca

HamutaBkoyi MeTasuia Ha3pIBalOT IPOLIECC, BO BPEMs BBIIIOJIHEHUSA KOTOPOr'0 Ha
MOBEPXHOCTh 3arOTOBKM IPHU MOMOIIM CBApOYHOrO OOOpPYAOBaHUS HAHOCHUTCS CIION
MeTajuIa.

CymecTByeT HECKOJIBKO BUAOB HAIUIABKM METAJUIA, PA3IMYAEMBIX MO CBOUM
TEXHUYECKUM XapaKTEPUCTUKAM:

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



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

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

CymHoCTh HAIUIABKHU MOJ cJioeM duiroca.

HamnaBka moa crnoem (uroca mpencraBisieT co0oi 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 PACIJIABIICHHOTO COCTOSIHUS (PJIFOC TOBOAUTCS MPHU IMTIOMOIITH 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 MPOU3BOIUTEILHOCTD 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,
U MOYKET BapbUPOBATHCS OT 1 10 6 MUJIIUMETPOB.



UYro kacaeTcs BUAA TOKA, UCIIOIB3YEMOTO MPHU HAIIaBKe MO/ ciioeM (itoca, To
yarie BCEro 3/1eCh MPUMEHSIETCS TOK C 0OpaTHOM MOJIIPHOCTHIO — ILJIFOC OT UCTOYHHUKA
AIIEKTPUYECKOT0 TOKA IIOJAETCS Ha CBapOYHYI IPOBOJIOKY, & MHMHYC — Ha
HAIUIABJISIEMYIO0 TIOBEPXHOCTh m3nmenus. Jljis Toro, 4ToObl eimie OoJbIlle MOBBICUTH
MIPOU3BOJIUTEIILHOCTh 3TOT0 METO/a, YaCTO UCMOJIb3YIOT JEHTOYHBIC DJICKTPOJIbI WUIIU
nojgady cpa3dy JBYX TMPOBOJOK B 30HY HAIUlaBKM € TOMOIIBI  JIBYX
MOJTyaBTOMATUYECKUX MPUCTIOCOOTICHUH.

I[MpeumyuiecTBa HAMVIABKHU MO cJ10eM ¢uiroca.

JlyroBasi HaruiaBKa 1moJi (pJIF0OCOM 3aHUMAET JUAUPYIOUIUE TMO3UIIMU CPEAN BCEX
BUJIOB HAIUIABKM MeTajlla, Oyiarojaps TeM IMpEeuMyIlecTBaM, KOTOPbIMH OHa
obnamaer. K OCHOBHBIM JOCTOMHCTBAM HAIIABKH TOJT CI0EM (DITF0OCa MOKHO OTHECTH:

. BBICOKYIO TPOM3BOJIUTEIBHOCTh Tpyda. (OcoOEHHO XOpomo 3TO
JIOCTOMHCTBO TMpPOSIBIIIETCS. B TE€X ClIy4yasix, KOrja IPOU3BOJUTCS HAIlJIaBKa Ha
OOJBIIYIO IUIOLIAAbL IMOBEPXHOCTU H3AENHs, OO0JaJAIOIIEro JOCTATOYHO MPOCTOM
(bopmoii;

. HEBBICOKYIO CJIOKHOCTh npouecca. HamnmaBka mon cioeMm (uiroca He
TpeOyeT BHICOKON KBaJM(PUKAIIMU OT CBapIIMKA, TOITOMY JUIsl €€ MPOU3BOJICTBA HE
TpeOyeTCsl MCKaTh CIEIUaINCTa, 00J1alatoIIero OOJBIINM OMBITOM MMEHHO B 3TOM
CIIEKTPE CBAPOUYHBIX padoT;

. BBICOKOE KauecTBO paboThl. [IpyM mpuMeHeHHHM HaIIaBKU MO/ CJIOEM
¢daroca BHEIIHWM BHUJ BajJMKa W3 HAIUIABICHHOIO MeTajla 00JaJaeT OTIMYHBIMU
ACTETUYECKUMHU XapaKTePUCTUKAMM, YTO MMEET OOJIbIIOE 3HAUEHHUE JIJIsi BHEIIHETO
BUAa Bceu neranu. Kpome TOro, moiiydyaembli B pPE3yJbTaTe HAIUIABKU BAJIMK
00JaiaeT BBICOKOW MPOYHOCTHIO U HA/IEKHOCTHIO M MPEKPACHO TPOSBISIET ceOsl B
XOJ€ JalIbHEUIIIEH SKCIUTyaTalluy U3]1eIIHs;

. BBICOKYIO 0€301acHOCTh paboThl cBapiiuKka. COKpPHITHE CBAPOYHOU IyTH
noj cioeM (uiroca Mmo3BoJisieT U30ekaTh pa30opPbI3TUBAHUS PACIUIABICHHOTO METAaJLa,
YTO 3HAUUTEJILHO MOBBIIIAET 0€30MacHOCTh padoyero, MpeaoTBpailias BO3MOXKHOCTh
MOJTyY€HHUSI O3KOTOB.

Henocrarku HatIaBKM 1Mo ¢jioeM (iroca.

Bmecte ¢ HECOMHEHHBIMH JTOCTOMHCTBAMH HaIlJIJaBKa MeETajia I0f CJIOEM
droca UMeeT W omnpeAeNieHHbIe HETOCTaTKU. VI OCHOBHBIMH MHHYCaMHU 3TOTO BHJA
HATUTaBKU MOXXHO CUHTATB:

. BBICOKYIO CTOMMOCTh 0OopyaoBanus. Kak mpaBuio, o00opyaoBaHmHeE,
NpUMEHSIEMOE B XOJ€ HAaIUIaBKU TI0J cllioeM (iroca, CTOUT JIOpPOXKE, dYeM
o0opynoBaHuE MJisi PYYHOM yrOBOM HAIUIABKU C TIPUMEHEHHUEM CTEP>KHEBBIX
AJIEKTPOJIOB C MOKPHITHEM;

. OOJIBITYI0 30HY HArpeBa, U3-3a 4ero 3TOT BUJ HAIJIABKH HE MOXKET OBIThH
MPUMEHEH B TEX CIIy4asx, KOT/a TpeOyeTcs HallaBKa METajula Ha MEJIKUE U3eIus,
O0COOCHHO, B TOM CIlydae, €CIId 3TH U3JeIus O00JIaaloT JOCTATOYHO CIIOKHOM
dbopmoii;



. KpOME TOT0, YaCTO K HEJIOCTAaTKaM 3TOT0 BHJIa HAIUIABKH OTHOCAT U TOT
(akT, 4TO OH CHMXKAET YCTAJIOCTHYIO MPOUYHOCTh META/UIMUYECKON JeTaiu, MpUYeM,
MOKA3aTelb CHHXKEHUS MPOYHOCTH METAJIA MOYKET B HEKOTOPBIX CIy4asix JOCTUTATh
40%.

Ob6opynoBanmne Jjisi ABTOMATHYECKOW HAIVIABKM M O0COOEHHOCTH €ro
IKCILIYyATAIUU

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

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

U Bce xe, HECMOTpPsI Ha BCE HEJIOCTATKH, HAIJIaBKa MeTasuia Mo cioem Quiroca
MPOJIOIKAET OCTaBaThCsl CaMbIM PACIPOCTPAHEHHBIM CIIOCOOOM HAIUIaBKU, TaK Kak
MO3BOJISIET CYIIECTBEHHO AKOHOMHUTH PECYpPChl — U HE TOJIBKO caM METall, HO M
SHEPreTUYECKUE PECYpChl MPEANpPUSATHS, YTO, B CBOK OuYepellb, IPUBOJUT K
CHIDKEHHUIO CTOMMOCTH IIOJy9aeMbIX B pPe3yjibTaTe NPUMEHEHHS 3TOro Crocooda
HaIJIaBKHU U3JICIINI.



[TpakTuueckoe 3ansitue NelQ

Tema: «DnekTpoayroBasi HaIlJIaBKa B yJIbTPA3BYKOBOM IOJIE»

Ilenb: NpUBUTHE NPAKTUYECKUX HABBIKOB OIPEACICHUS MOATOTOBUTEIIBHBIX
paboT Tmpu DIEKTPOAYrOBOM HaIJIaBKE B  YJIBTPA3BYKOBOM Tiojie, BbIOOpa
o0opyI0BaHUs, MapaMeTpa pexuMa dJIEKTPOJAYTOBOM HAIUIaBKaW B YJIbTPa3BYKOBOM
oJIe.

1 MarepuanbHoe obecrieueHme

5.4 HHcTpyKuus K MpakTHUYECKOMY 3aHATHIO.

5.5 UYeprexu neraneu.

5.6  CrmpaBoyHas U TEXHUYECKAs JIUTEPATYpA.

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

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

6 [Topsanox BbIMONHEHUS PAOOTHI

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

6.2  BBIIOIHUTE CXEMY JIEKTPOIYTOBOU HAIUIaBKHU B YJIBTPA3BYKOBOM IOJIE.

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

YJIBTPa3ByKOBOM I10JIE

IJEKTPOAYI'OBAS CBAPKA B YJIBTPA3BYKOBOM I1OJIE

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



YCIOBHS JUIsl NPOTEKaHUs IIpolecca Kpucraumsauuu. K HUM MOXHO OTHECTH
HEeJIUHEHbIe 3(PPEKThI U CBOMCTBA PACIUIABOB: aKyCTUUYECKUE MTOTOKH, PAIUALIUOHHOE
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
npUMecedl B MeTaie, CKOPOCTh KPUCTAJUIM3ALUU, TPAJAUEHT TEMIEpaTyp U CTENEeHb
nepeoxyNaxkaeHus nepes GpoHTOM KpucTaum3auuu. M3MeHsst 3TH mapameTpbl Ipu
BBCJIICHUH B DpACIUIaB YJIBTPa3ByKa, MOXHO IIOJIYYUTh JKEIAEMYK PaBHOBECHYIO
CTpyKTypy. UM3MenbueHue CTPyKTypbl HOpH 3TOM OOBSICHSIETCS B OCHOBHOM
HOSIBJIEHUEM OOJIBILIOTO YMCiIa LEHTPOB KpUCTAIM3auuu. PanuanuoHHoe NaBieHUE
yJIbTpa3ByKa BHIHOCUT OOJIOMKH KPHCTAJUIOB B 00bEM paciljiaBa, I/ieé OHH MOTYT CTaTh
LHEHTpaMH KpucTaumzanuud. Kpuctammmsanus yjaydmiaercs TakkKe 3a  CYeT
NepeMEIINBaHUs pacIulaBa, KOTOPOE BEJET K BEIPABHUBAHUIO TEMIIEPATYPhI IO BCEMY
00beMy, YTO CIOCOOCTBYET OOBEMHON KPUCTAIIU3ALIUH.

IIpu snexTpoayroBoii CBapke BBEJIECHUE YJbTPa3ByKa MOXHO JOCTHYb IyTEM
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 NMPU aBTOMATUYECKON
OJIHOCTOPOHHEN CBapke HalUIM MOAKIAJ0YHbIE YCTPOMCTBa B BHJE (DIIOCOBBIX
HOJyIIEK, (PIIOCOMENHBIX, KEPAMUYECKUX W MEIHBIX MABMXKYIIMXCS MOJKIAIOK.
Kepamnueckue n MeaHbIE IOAKIAIKH [TO3BOJISIIOT BBOJUTD YJIBTPa3BYK B CBAPOYHYIO
BaHHY Ye€pe3 CKOJb3ALIMI KOHTaKT C paclUlaBIeHHbIM MertamioMm. Koisebanus,
OPOXOJAIIME Yepe3 KepaMUYEeCKHUEe MOJKIAIKHA, HE OKa3bIBAIOT CYILECTBEHHOIO
BIUSHUSA  HA  PACIUIaBJIICHHBIA  METaJNl  CBAPOYHOM  BaHHBI,  ITOCKOJIBKY
TEPMOM3O0JIALIMOHHBIE MaTepuaibl - IUIOXWE MPOBOAHUKU YJbTpPa3ByKa, IO3TOMY
INPOUCXOJNUT 3aTyXaHUE KoJeOaHUl M OBICTPOE pa3pylIeHHE KEepaMHU4eCKOM
IJTACTHHBI.

Bo30yxaenue konebaHuii B CBApOYHOW BaHHE C MPUMEHEHHEM IOAKIAI0K U3
MEIU MPUBOIUT K M3MEIBYEHHUIO CTPYKTypel mmBa. Ilpu BBOnme yibTpa3Byka B
CBApOYHYIO BaHHY Yepe3 CKOJb3AIIUNA KOHTAaKT OO0ECIEYMBAETCS IOCTOSHHBIM
CKBO3HOU MPOBAp M UCKIIIOYAETCS Mepenada KoueOaHuii OCHOBHOMY MeTaiuty. M3-3a
OTCYTCTBHSI CKBO3HOI'O IPOBapa HAPYIIAETCS KOHTAKT MOJAKIAJIKHU C PacIlJIaBICHHBIM
METAJNIOM CBAapOYHOM BaHHBI. O3ByYMBaHHE OCHOBHOI'O METAJJIa MOXKET IPUBECTH K
NOSIBJIEHUIO B IIBE TOpSYMX TPEUIMH. YBEIUYEHHE BpeMeHU 00pabdOTKu
yJIBTPa3BYKOM METaJlJla CBAPOYHOM BaHHBI B CKOJB3AIIMX MOJKIAIKAaX IMO3BOJSET
NOBBICUTh 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.
dopmupyromuil 35eMeHT 3 ¢ KaHaBKOW 4 ycTaHOBJIEH B 00OoiiMe 6, BCTPOCHHOU B
KOpIIyC MOJAKJIAAKM | ¢ KaHamaMM Uil OXJaXAeHUs 7. AKyCTHYECKHE CBOWCTBA
TEPMOCTOMKOI0 MaTepuaia, U3 KOTOPOro U3rotopjieHa 0boiiMa 6 u (popMupyromero
aleMeHTa 3 pa3nuyaroTcs, a KodQPUIMEHT TeMIepaTypHOro pacllMpeHUs MEHbIIIE,
yeM KO3(QQUUUEHT TEeMIEepaTypHOro pacuIMpeHus Marepuaia (OopMUPYIOIIETo
aneMeHTa. bnaromaps paznuuMio aKyCTHUECKMX CBOMCTB MaTepHalioB (CKOPOCTb
3ByKa, JUIMHA BOJHBI) B JIOOOW TOYKE IMOBEPXHOCTH COIpPSDKEHUS OOOWMBI U
BUOparopa ¢aspl KoJeOaHUHM Uil COENMHSAEMBIX JAETajell pazIuyHbl, MO3TOMY B
K2KJOM TOYKE KOHTAKTa MPOUCXOJUT OTHOCHUTEIBHOE JABUKECHUE CONPUKACAFOLIUXCS
JieTaje!, BhI3bIBAIOIIEE BBIJICIICHNE TEIUIA 3a CUET TPEHMUS.

BcnenctBue Gosiee BBICOKOTO KOA(pUIMEHTa TEMIIEPATypPHOI'O pacIIUpEeHHs
maTepuaia, U3 KOTOPOro M3rOTOBJIEH BOJIHOBOJ, MOCJEIHUN pacmmpsieTcss OoJiblie,
YeM OXBaThIBAIOLasi €ro o0oiiMa M3 TEPMOCTOMKOrO0 Marepuaia, 4TO MPUBOJIUT K
YBEIIMYEHUIO JIaBJIICHUS MO CONPSAracMbIM IOBEPXHOCTSIM M TEIUIOBBIACICHUIO B
KOHTakTe. M3-3a BBIACIEHMS TEIIa B MECTE€ COINPUKOCHOBEHHs IUIACTUHBI H
BOJIHOBOJA YMEHBIIAETCA TEIUIOOTBOJ OT pAaCIUIaBICHHOTO METallla CBapOYHOMU
BaHHBl K KaHajgaM Uil OXJaXICHHWSA, CBapO4yHas BaHHA JOJIbIIE HAXOIUTCA B
PACILJIaBJICHHOM COCTOSIHMM M YBEJIMYMBAETCS BPEMsI BO3JEHUCTBUS YJIbTPA3BYKOBBIX
KosiebaHMl Ha pacIulaBlIeHHbIM Metaul. B mpomecce cBapku  mojkiazaka
nepeMeniaeTcs B Mpolecce KpucTamuin3anuu o0padoTaHHOTO 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 METaJlI, 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 fetainei; F - hokycHoe paccrosHue

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



[TpakTueckoe 3ansitue Nel 1

Tema: «BubpoayroBas HamiaBka JaeTaiei»

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

1 MarepuanbHOe obecrieueHre

6.5 HHcTpyKUHS K TPAKTHYECKOMY 3aHATHIO.

6.6 Ueprexu neranei.

6.7  CrhpaBoyHas U TEXHUYECKAs JIUTEPATYpA.

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

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

7 [Topsiiok BbITTOJIHEHHS paOOThI

7.1 DBBbIIOTHUTH OMUCAHWUE BOCCTAHOBICHHUS  JETalud  BUOPOAYTOBOM
HaIJIaBKOM JE€TaJIN.

7.2  BBINOIHUTH CXeMY BUOPOIYTrOBOIl HAIJIABKHU JAETAJIH.

7.3  BpiOpaTh 000py10BaHUE JIJI1 BUOPOyTOBOM HAILJIABKH.

7.4  BwiOpaTh mapaMmeTphl pexxumMa BUOPOIyTOBOM HATUIABKHU.

Buopoayrosas HamiaBka

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, TOATOMY JeQOopMallud €€ 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 o 2 MM Ha cTtopoHy. [Insi moOBBbIIEHUSA H3-
HOCOCTOMKOCTH HAILJIABJIEHHOTO CJIOSI UCIOJIB3YIOT Jerupytomue ¢atocbl. OCHOBHOE
MPEUMYIIECTBO BUOPOIYTOBOM HATUIABKU 3aKJTIOYACTCS B BO3MOKHOCTH HAJEKHOTO
HaIJIaBJICHUS] TOHKUX CJIOEB Ha M3HONIIEHHbIE MecTa. [Ipu 3HAUUTENBHBIX M3HOCAX
Jy4IIie UCTIO30BaTh OOBIYHBIC CIIOCOOBI HATIIIABKH.



BubponyroBas HaruiaBka (puCyHOK 4.5) OTIMYAEeTCs OT JIPYTUX CBAPOYHBIX
MPOIIECCOB HATUYUEM KoJieOaHUM 3JIeKTpOIHOM MpoBosiokU ¢ yactotor 50-100 I'u u
HU3KUM HaNpsDKEHUEM HCTOYHMKA CBAPOYHOrO TOKa. [IMKI HAMIaBKU COCTOUT W3
NepeHoca MeTajyla 3JIEKTPOAHOW MPOBOJIOKM Ha JETajlb 3a CYET 4YepeIOBaHMUS
AJIEKTPUUYECKUX PA3PSAI0B U KOPOTKUX 3aMbIKaHUM 11enu. BBeeHe MHAYKTUBHOCTH B
LEeMb JyT 00€CIIeYUBACT HAKOIUICHUE JICKTPUUYECKON IHEPTUM B UHIYKTUBHOCTU BO
BpeMsI Pa30OMKHYTOI'O COCTOSIHUSI LI€TMH, CABUT (a3 TOKA U HANPSHKEHUS, MOITOMY
Nepexo/l TOKAa 4YEpe3 HyJb MPOUCXOAUT IMPU HAJIWYUU HAIPSHKEHHS HCTOYHMKA
MUTaHUSI U BO3HUKHOBEHUHU OJIJIEKTPOJABWKYIIEH CHJIBI CAMOMHAYKLHH, KOTOpas
COBIIQJIa€T IO HANPABICHUIO C HANpPSDKEHUEM UCTOYHUKA MUTAaHHUS. IJTO
obOecrieunBaeT TMOBTOPHOE BO3HUKHOBEHUE JYrOBOTO paspsja Iocie pa3pbiBa
CBAPOYHOU LIENU U YCTOWUYHUBOE TOPEHUE TYTH.

DIEKTPOJl U JieTalb OIUIABJISIIOTCS BO BpeMsl JyTOBOTO paspsijia, IpU 3TOM Ha
KOHLIE 3JIEKTpoJa oOpa3yeTcsl Karulsi MeTaiia. MelKoKanenbHbli MepeHoc MeTajia
Ha JeTajb IMPOUCXOJUT TMPEUMYIIECTBEHHO BO BpEMsS KOPOTKOIO 3aMbIKAHUSI.
JIMTenbHOCTh CYIIECTBOBAHUS AYru cocTaBisieT 20 % BpeMEHM LUKJIA, MO3TOMY
IpoBap OCHOBHOTIO MeTalljla HErTyOOKWH, ¢ HEOOJBbIIOW 30HOM TEPMHUYECKOTO
BIIUSIHUSL.

Pucynok 1. Cxema BUOPOIyroBOM HATUTABKH:

[ - 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, 0OECleurBaONIMil MEJICHHOE BpAllleHHE JETalv, HallJaBOYHAas
rOJIOBKA U UCTOYHUK CBAPOYHOI'O TOKA.

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

OnHOM U3 HOBBIX Pa3pabOTOK AJisi BUOPOAYTOBOM HAIJIAaBKU SIBIISIETCS] TOJIOBKA
OKC-6569M T'OCHUTU. VYcrpoicTBO MNpelHAa3HAYEHO [JIs HAIUIABKHU JeTaneil
nuamerpom Oonee 15 mm, umeromux uzHoc ot 0,5 1o 3 mM. HannmaBka npousBoauTcs
B Cpele KUAKOCTHM WM YIJ€ KHUCJIOro Tra3a IPOBOJOKOW CIIOIIHOIO CEYEHHS
auaMmeTpoM oT 1,2 1o 3 mm. ['ooBKa nmpuronHa TakKe JUisl HAIUIABKA NOPOIIKOBOU
npoBosiokoi. [Ipu ucnons3oBaHumM crienuanbHOM PoBOJIOKH CB-15 HamaBky BemyT
MIpU OTKJIFOUEHHOM BUOpaTOpeE.

B kayecTBe HCTOYHHMKOB CBapOYHOIO TOKa MpH BHUOPOJYTOBOW HarlJIaBKe
UCTIOJIB3YIOT TO ke 000pyAOBaHKE, YTO U IPU aBTOMAaTUYECKOM HarIaBKe MOJI CI0EM
daroca. Mapky 31eKTpOAHON MPOBOJIOKH BBIOMPAIOT B 3aBUCUMOCTH OT TPeOyeMBbIX
MEXaHMYECKUX CBOMCTB HaIUIaBJIeHHOro MeTtamia. [Ipm HamiaBke CTanbHBIX U
YyTYHHBIX JeTajed i nosiydeHus cnos teeppoctu 51—56 HRC mpumensior
npososioky Hi-65, Hi-80. st monydenus tBepnoctu 37—41 HRC nannasky BenyT
npososiokoii Hi-30XI'CA, a tBepnoctu 180—240 HB — npososiokoit CB-08. [Ins
HAIUTaBKU CJI0Sl TOJMMMHOW 0 1 MM OepyT mpoBosioky auamerpom 1,0—1,6 mwm,
TonmMHOW 110 2 MM — 1,6—2,0 mm. IIpu HamnaBke 3aroToBOK M3 CEPOTO YyryHa
BElyT IBYXCJIOWHYIO HaIIaBKy MpoBosiokoil CB-08, mpu 3TOM pacxon KHAKOCTH
coctaBaget 0,02 j1/MuH.

[IpuMepHBbIe peXXMMBI HATUTABKH: TOK 0OpaTHOM mosisipHOCTH cuiion 70—75 A,
Hanpsbkerauem 12—30 B, nuametp mpoBosoku 1,6 MM, miar HaraBku 2,3—2,7 MM/00
(MM/IB. XO1), yroJ TOABOJA MPOBOJOKKM K meramu 15—30°, ckopocTh Mojadyu
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 HMCTOYHUKOM IUTAHUS
BKJIIOYAIOT JIONOJHUTENBHY0 HHAYKTUBHOCT 0,4—0,7 MI'H.

[Tpu moAroToBKe JeTaneil MOBEPXHOCTh, MOAJIEkKalIash HallJIaBKe, JOJDKHA ObITh
3aUMIIEHa J0 METAJUIMYECKOro Ojecka. 3a4MCTKy JAeNal0T HEMOCPEACTBEHHO Mepen
HAIUTABKOM MPU MOMOMIIM HUIM(POBAIBHON IIKYPKH MPHU TEX kK€ YACTOTaX BpPAILECHUS
JeTaJld, YTO W TNpHU €€ HalvlaBke. bueHue HamnamisieMoil MOBEPXHOCTH HE JOJIKHO
npesbimath 0,5 mM. Ilpu Oonbiiem u3rube netanu ee nepej HariaBKoi HEOOXO0IUMO
BBINIPABUTH JIMOO 00pabotarh Ha crtaHke. [loBpexaeHHbIE pe3bOOBBIE OTBEPCTHS
nepes HarIaBKod HeoOX0auMo 00padoTaTh JI0 MOJTHOTO YIAICHHS CTapOi pe3bObl.

Bubponyropyto HariaBKy OCYIIECTBISIOT Ha TOCTOSHHOM TOKE OOpaTHOM
nossipHocTy. ONTUMaNIbHOE HaNpsbKeHUe npu HarutaBke 17 — 20 B.

Jnsa oxnaxaeHus Aetanu npuMeHsroT 3—4 % pacTBOp KaJIbIIMHUPOBAHHOU
cogpl wnu 10—20 % pacTBOp TeXHHYECKOro riunepuHa KonmdecTBO KUIKOCTH,
M0/1aBaEMOIl B 30HY HAIUIaBKH, PETYJIHPYIOT KPaHOM, YCTaHOBJIEHHBIM Ha



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

ToJyyHa HAIIABISIEMOTO CJIOS 3aBUCHT OT COOTHOLIEHUS CKOPOCTEN MOJadu
AIIEKTPOJHON TMPOBOJIOKM M OKPYXKHON CKOPOCTH BpAILCHUS JETaliu: yeM OOoJiblIe
CKOPOCTh MOJIa4¥ IIPOBOJIOKM U MEHBIIIE OKPYXKHAasi CKOPOCTh BPALIEHUs IETad, TEM
ToJe OyneT HaruiaBieHHbIN ciioi. C yBeIMYEHUEM OKPYXHOW CKOPOCTH BpAILLEHUS
JETaJIM HAIUIABJIIEMbI BAJIMK METAJUIA IIPU IIPOYMUX PABHBIX YCIOBHUSAX HAIUIABKU CTa-
HOBUTCS TOHBILIE U YKe. [Ipu 3TOM eciiy TOJIIMHA HAIUIaBJIEHHOTO CJI0SI IOJIKHA OBbITh
MUHUMAJIbHON, TO HPHUMEHSAIOT TOHKYIO IPOBOJIOKY, @ €cClii TpeOyeTcsl MOIYy4HUTb
0oJiee TOJICTBIN CJIOH, TO MPUMEHSIOT IPOBOJIOKY OOJIBIIETO TUaMeTpa.

CrabuIbHOCTH — MpoOllecCa  HAIUIAaBKM  KOHTPOJUPYIOT MO  IMOKa3aHUAM
amIiepMeTrpa M II0 PaBHOMEPHOCTM H3JaBaeMoro 3Byka. [Ipu HopMambHOM Xxoz€
mporecca CTpenka amIepMeTpa MOYTH HE KOJEONeTCS W CIBIIMIEH pPaBHOMEPHBIH
XapakTEpHbIA 3BYK IUIaBsUIeiicss nTpoBOJOKW. IIpu HenmpaBWIBHO BBIOpaHHBIX
peXMMax HaIUIaBKM IMPOLIECC HIET IIPU HENPEPBIBHOM PE3KOM ITOTPECKUBAHUH,
CTpeJIKa aMIIepMETpa Pe3KO KOJIEOJIETCs, IOB MOJIyYaeTCsl IPEPhIBUCTHIM.

KauecTBO IMOIYYEHHOrO CJ0sl HAIUIABKU 3aBUCUT OT psAla NpUYMH. bonpmas
MIOPUCTOCTh HAIUIABJIEHHOTO METAJUIA YKa3bIBAET HA 3arpsI3HEHHOCTh OXJIAKIAOLIEH
KHUJAKOCTH JMOO0 HEIOCTAaTOYHO XOPOLIYI0 OYHUCTKY IOBEPXHOCTEH OCHOBHOTO
MeTajljja ¥ NpoBOJOKU. [lpu ciaumkoM OONBLION OKPYKHOH CKOpPOCTH [JeTajld B
HAIUIaBJIEHHOM MeTajlie 00pa3yercst 60JbI10€ KOJUYECTBO PAKOBHH.

[Tocne nrenbHOM  paOOTBl  HAIJIABOYHOM  TOJIOBKM  M3HAIIKMBAIOTCS
HanpasJsomas TpyOka MyHIIITyKa, pUGICHHUS MOJAIOUIEr0 POJMKAa B MEXaHHU3ME
1O0JIaYl IIPOBOJIOKH, OCJIa0eBaeT 3aTsbKKa KOHYCHOTO 0oJiTa HIaTyHa HaIJaBOYHOM
rojoBKM M mp. Bce 3T HewcnpaBHOCTM NPUBOAAT K HApYIIEHUIO CTAOMJIBHOCTH
npolecca U 00pa3oBaHUIO 1e()EKTOB HAIUIABKU, TOATOMY HEOOXOAMMO MPOU3BOIUTH
CBOEBPEMEHHOE 00CTYKUBAHUE YCTAaHOBKHU.

CBoiicTBa MOKPBITUI NpH BHOPOAYrOBOM HAIlJIaBKE MOTYT OBITh YJIyYIIECHBI
NPUMEHEHUEM 3allUTHBIX cpel (AuoKcuaa yriaepoja, (JrocoB, BOASHOrO Mapa,
NIEHBI), HUCIOJIb30BAHUEM TIOPOIIKOBBIX IPOBOJIOK, MOCIEAYIOMEH TEePMUUECKOM
00paboTKOW M31enui, 0OKaTKOM POJIMKaMH WM YJIbTPA3BYKOBBIM YIIPOUHEHHUEM.

[Ipu pa3paboTKe TEXHOJOTHYECKUX MPOLECCOB BUOPOIYTrOBOM HalJIaBKU
YUUTBIBAIOT psAJ ocoOeHHocTe. IlepBbli M MOCHENHUN BalMKU HAIIABJSIOT Ha
LWIMHAPUYECKAE [IOBEPXHOCTH IIPU OTKIIOYEHHOW mojade. [Ipu KOHCOIBHOM
3aKpEeIUICHUH JIeTalll HAIJIaBKy BEIyT OT CBOOOJHOTO KOHIA K MaTpoHy. [ amrenu
JIeTajIy HAIUIABISAIOT B ITOCIEAHIO OYEpeb.

Pe3p00BbIE MOBEPXHOCTH HAIUIABIAIOT 0€3 MOJAauM OXJIAXKIAIOIIEH >KUIKOCTH.
[Tpu mare pe3pObl Gosiee 1,5 MM IIar HamjgaBKU YCTAHABIMBACTCSl PaBHBIM IlIary
pE3bOBbL.

JInsi HamaBKU DKCLEHTPHUKOB MCIIOJIB3YIOT KOIMPHBIE YCTPOMCTBA, a BBLIET
AJIEKTPOJIOB HA3HAYAIOT Ha 2—3 MM OOJbIlEe BEIMYHUHBI dKCIEHTpUCUTET. HImuiisr
riyouHoit menee 1,5—2,0 MM HamIaBIAIOT IPU BpallleHUH JI€Talu, a 00Jiee KpyIIHbIe



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 aetanu. [Ipuem uckiroyaer
nedopMaIiy ISTaH.

Jlsist BUOPOAYTOBOM HAIUTABKU MPUMEHSIOT MCTOYHUKH THUTAHUS C JKECTKOU
BHelHeH xapakrepuctukoit: reneparopsl AJ[H-500/250, sempsmurenu BC-300, BC-
600, nmpeobpazosatenu [1J1-305, [ICT-500, a Taxke apoccenu tuna A-780 nmu A-855
KOHCTpyKIuu MHctutyTta snexkrpocBapku uMm. E.O. Ilatona, npoccenun PCTI-24 unu
PCT3-34 or cBapounsix TpaHchopmaropoB CTDO-24, CTD-34 wmu apoccerabHyrO
obmoTky Tpanchopmatopa CTH-500. IIpu mcmonb30BaHUM YKa3aHHBIX Jpoccemeit
JUISl TIOJIyYEHUSI HY>KHOTO 3HAYEHUs] MHIAYKTUBHOCTH CJIEAYET CIeIaTh OTBOJbLI OT
BEPXHEro psijla OOMOTKHU Yepe3 OJMH-/BA BUTKA JJIS MOCIEAYIOEeH UX KOMMYTAIlUH.

Pa3paboransl crenunanu3upoBaHHble ycTaHoBkH Y/J[-144. Y]I-209, V]I-283,
V]I-284, OKC-27414, OKC-27508, nannaBounsie ctanku Y /J[-143, OKC-11336
I'OCHUTHU, B TOM uucCle YHHMBEpPCAIbHBIM CcTaHOK Y-653. CneuuaibHble
HaraBouHble ToyIoBKM  OKC-6569M wu  OKC-1252  oflecrneunBaroT moaady
HaIJIJABOYHOM MTPOBOJIOKHU U €€ BHOpaIuto. ['0JI0BKH MOTYT paboTaTh TaKKeE B PEKUME
HaIJIaBKH B CPeJIe 3alMTHOTO Ta3a U MOoJI CJI0eM (uIroca pu HAHECEHUH TTOKPHITHI Ha
Hapy>XHbl€ U BHYTPEHHHE MOBEPXHOCTH. CKOPOCTh MOJIauu AJNEKTPOAHON MPOBOJIOKU
cocraBisier 0,52-4,5 m/mMun. I'abaputhbie pa3zmepsl yctpoiicTB 730x300x700 mwm,
Mmacca 60 kr.

Henocrarku nponecca ciienytouue:

— CHHXXEHUE YCTallOCTHOM mpouHoctu 10 60 % wu3-3a oOpa3oBaHuUs
3aKaJIOYHBIX CTPYKTYp B MaTepuaje, BbhI3bIBAIOIIMX PACTATHUBAIONINE HAMPSIKEHUS U
HEOJHOPOJHOCTh TBEPAOCTH (B MECTax MEPEKPHITUS TOYEK CBAPKU B peE3yJbTaTe
OTIyCKa TBEPJIOCTh CHUXKAETCS);

- HAJIMYUE TOp B MOKPBITUM TO MPUYUHE OBICTPOro Mepexoja MeTaia W3
YKUJKOTO COCTOSIHUS B TBEPJIOE.



[TpakTueckoe 3ansitue Nel2

Tema: «DIEeKTpoOIILIaKOBasl HAaIJIABKa»

Ilenb: npUBUTHE NPAKTHUYECKUX HABBIKOB MPUMEHEHHS 3JIEKTPOILIAKOBOU
HAaIUIaBKW, BbIOOpa OOOpYJOBaHUS M TMapaMeTpa peXuMa dIIEKTPOILIAKOBOM
HaIUTaBKH.

1 MarepuanbHoe obecriedeHme

1.1  HMHcTpyKuMs K NPaKTUYECKOMY 3aHSITHIO.

1.2 Yeprexu neraneil.

1.3 ChopaBouHasi U TEXHUYECKAs JIUTEpaATypa.

1.3.1 Opranuzanusi ¥ MPOBEACHUE MOHTaXa M PEMOHTA MPOMBIIIJICHHOTO
obopynoBanus B 2 4.Y.1: yueOHUK aJis CTyJ. yupexaeHuil cpen. npod. oopa3oBaHus
/[A.I". Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzn., crep.-M.:
N3parenbckuil neHTp «Akagemus», 2017-272c.

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

2 [Topsiiok BeITIOIHEHUS PaOOTHI

2.1 BbINOTHUTH ONMUCAHWE BOCCTAHOBJICHHUS JICTAJM DJICKTPOIILIAKOBOU
HAIUIaBKOW.

2.2  BBINOJTHUTH CXEMY JJIEKTPOILIAKOBOI HAIJIaBKU.

2.3  BriOpaTh 000py10BaHHUE IS AJIEKTPOILIAKOBOM HAILJIAaBKHU.

2.4  BpIOpaTh mapaMeTphl peKUMa s SJIEKTPOIIAKOBON HAILJIABKHU.

JJIeKTPOLLIIAKOBAs HAIJIABKA

Onexmpouwinaxosas Hannaexka (OIIH) — mnpouecc HamigaBku, NpU KOTOPOM
VMCTOYHHUKOM TEIUIOTHI JJIsl IIJIABJIEHUSI OCHOBHOT'O U MPUCAJOYHOTO METAJUIOB CITYKUT
[IUIAKOBasi BaHHA, pa3orpeBaemMasl MPOXOISALIUM 4Yepe3 Hee DJIEKTPUYECKUM TOKOM.
CymHoCcTh mpoliecca 3JIEKTPOIUIAKOBOM HAIUIaBKU TMOsICHSIET pucyHke 2.27. B
POCTPAHCTBE, OOpPA30BAHHOM IUIOCKOCTBIO  HaIJiaBiasieMoro wu3aenus [ U
(bOpMHPYIOLIUM KPUCTAILIU3ATOPOM 6, CO3JAETCsl BaHHA PacIUIaBICHHOrO LUIaka 5, B
KOTOPYIO TOAAaeTcsl AMeKTpod 4. Tok, mpoxoas MexXay 3JIEKTPOJIOM U HU3JIETHUEM,
HarpeBaeT LIJAKOBYIO BaHHY A0 TemmepaTypsl cBbilie 2000°C, B pe3ynbTare 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 BEPTUKAIBHOMN HAIlJIaBKeE.

. 3

. 2

Pucynok 1. Cxema npouecca 3J1eKTPOLLJIAKOBOH HANJIABKH

Psan ocobennocrteir OIIIH BbIrogHO OTIMYAIOT €€ OT JPYrux crnocoOoB
HAIUIaBKU: TPU YCTAHOBUBLIEMCS 3JEKTPOLUIAKOBOM IIpoliecce pa30pbI3ruBaHUE
OTCYTCTBYET, ILIJAK HAJEKHO 3allUIIACT JKUIKYI METAUIMYECKYI0 BaHHY OT
BPEIHOTO BO3/CHCTBHS BO3/AyXa, pacxoa (piroca Ha oOpa3oBaHHE UTAKOBOW KOPKHU Ha
MOBEPXHOCTH HAIUIaBJIsIEMOro MeTauia He npeBbimaer 5% ero maccel. [Ipu OIIH
pacxo 3JIeKTpodHeprun B 1,5—2 pasa, a ¢moca — B 20 pa3 MeHbIE, YeM IpH
ayroBom mpouecce. [Ipu BepTHKanbHOM MOJOKEHUH HAIJIABISEMON MOBEPXHOCTH
oOJeryaercs BCIUIBIBAHUE Ta30BbIX IMY3bIPHKOB, YACTHUIl IIJAKa U YJAJICHHE UX W3
metamia. [lostomy npu OIIH ckiaoHHOCT K 00pa3oBaHUIO MOpP U JIPYTUX
HEIUIOTHOCTEN 3HAYUTENbHO HMKE, YEM NpHU AyroBoi. BeneacrBue GnaronpusTHOro
HaIlpaBJICHUS pOCTa KPHUCTAJUIOB B  HAIIABJIEHHOM META/UIE, IIOJYYEHHOM
AJIEKTPOIIAKOBBIM CIIOCOOOM, 3HAUUTENBHO CHUYKAETCSI CKIIOHHOCTh K OOPa30BaHUIO
KPUCTAJUIM3ALMOHHBIX TPEIIMH. OJTOMY TaKKe CIIOCOOCTBYIOT 00jee HU3KHE
CKOPOCTH HarpeBa M OXJIAKIEHUS OKOJIOLIOBHOW 30HBI, KPUCTAJUIM3ALMM BaHHBI
KUIKOTO METajlIa, YeM MPH JyrOBOM HAIUIABKE.



Jutas DIIH moryt ObiTh npriMeHeHbl VI NOCTOSHHOTO 1 MEPEMEHHOT0 TOKA C
KECTKMMU BHEIIIHUMU XapaKTEPUCTUKAMH.

DnekmpouLnakoeas HaAnIaeKa 31eKMpOOHbIMU NPOBOJOKAMU U HIACMUHAMU
(pucyHok 2.27) xapakTepu3yeTcsi BbICOKMM Kaye€CTBOM HAIUIABJIEHHOIO MeTalljia U
3HAYUTENBHON NPOU3BOIUTEIBHOCTHIO.

JIns moJydeHHs] HAIUIaBJICHHOTO Ciosi MHUpuHOM A0 40 MM HIPUMEHSIOT
onHoanekrpoanyto JOIIH. C yBennueHneM MMPUHBI HAIUIABKU DJIEKTPOAY MPUIIAFOT
KoJeOaTeNnbHbIe JBW)KCHHUS TapajUleIbHO HAIUIaBIsSEMON TMOBEPXHOCTH  JIHOO
YBEIIMYUBAIOT YUCIO 3JEKTpoAoB. MHoroasnektpoaHas JOIIIH maer BO3MOXKHOCTH B
IIMPOKUX TMpe/esiax JITUPOBATh HAIUIABISIEMbIA METall 32 CYET HCIOJIb30BAHMS
AIIEKTPOAHBIX ITPOBOJIOK PA3IUYHOTO XMMUYECKOT'O COCTABA.

[Ipu HamiaBKke TPSMOJIMHEMHBIX BEPTHKAIBHBIX MOBEPXHOCTEH HEOOBIION
BbICOTHI (1,0—1,5 M) OpUMEHSIOT TIUIACTUHYATBIE OJJIEKTPOJAbI, YTO MO3BOJISET
UCIIOJIB30BaTh TaKHE€ MaTepHalibl, KaK 4YyryH, M3 KOTOPBIX HENb3sd WIH
3aTPYAHUTEIBHO U3TOTOBUTH IPOBOJIOKY.

Onekmpowinakoeas HAnIaeKka  NAABAWUMCS — MYHOWMYKOM  OObEIUHSET
CrocoObl HAIJIaBKM MPOBOJIOYHBIM M IUIACTUHYATHIM 3JieKTpodamu. Ilpu sTom
croco0e 3IEKTPOIHbIE TPOBOJIOKHU MOAAIOTCA Yepe3 TPYOKU WIIM Ma3bl B HETOABUKHO
YCTaHOBJICHHOM IUIACTUHE (IJIABAIIEMCS MYHJIINTYKE), CIyXalleil JUisi HarmpaBieHUs
ANEKTPOAHBIX MPOBOJOK M NOABOAA K HUM DJIEKTPUYECKOro Toka. B mponecce
HAIUIaBKM MYHJINTYK OIUIABJISIETCSl B LUIAKOBOM BaHHe, 00pa3ys BMecCTe C
ANEKTPOAHBIMHU IIPOBOJIOKAMY HAILJIABJICHHBIA METAJLI.

Dnexmpownakosas Haniaeka 3epHucmovim npucadoynvim mamepuaiom (31IM)
BO3MOJKHA C PacX0Jly€MbIM WJIM HEPACXOyEMBbIM 3JeKTpoaoM. Ha pucyHnke 2.28 nana
cxema OIIIH pacxogyembiMH B3JEKTpoJaMU C OJHOBpeMeHHOW mnomaudein 3IIM.
IlonaBaemble C 3a1aHHOM CKOPOCTBIO B IIJIAKOBYIO BAHHY JJIEKTPOJHBIE IPOBOJIOKH,
IUIaBSICh, CO3/IAI0T CIUIAB- CBA3KY, OOPa3yoIIyl0 MaTpHUIly (OCHOBY) HAIUIaBIsEMOTO
Meraiuia. B mponecce HammaBku go3upoBaHHO nojarot 3IIM, Hanpumep kapOubl
BOJIb(ppama, KOTOPHIH B IIJJAKOBOM BaHHE MOBEPXHOCTHO OYMILAETCS, HArpeBaeTcs H,
HE CIUIABJSACh, BHEAPSAETCS B METAJUIMYECKYI0 BaHHY, 00pa3ysi M3HOCOCTOMKHUMN
KOMIIO3ULIMOHHBIN CILJIAB.



Pucynok 2. Cxema J1IIIH 3epHUCTHIM NPUCATOYHBIM METAIOM:

|/ — HalIaBJICHHBIA MeETalll; 2 — >KMJKas MeTajulduyeckas BaHHA; 3 —
HUIaKOBasg BaHHA, 4 — KPUCTAUIM3ATOpP; S5 — DIJIEKTPOJHAS MPOBOJIOKA; 6 —
MATATEIb-103ATOP

I[Ipu OHIH 3epHUCTBIM NOPHUCAAOYHBIM MATEPUAIOM C HEPACXOIyEMbIM
ANEKTPOAOM MOCIEIHUMN CIYKHUT JJI MOJBOJA TOKA K IUIAKOBOM BaHHE. 3€PHUCTHIN
MPUCAJOYHBIA MaTepuall MOJAI0T B IIUIAKOBYIO BaHHYy, TpeOyemas Ttemmeparypa
KOTOpOH oOecreynBaeTcs MPOXOISIIMM 4Yepe3 Hee TOKOM; CHUJla TOKa 3aBUCHUT OT
CEeUeHMs HepacxoayeMoro anektpoja. I[lnasace B mmakoBod BanHe, 3IIM kamisMu
CTEKAaeT Ha OIUIABJIICHHYIO MOBEPXHOCTh HU3JEIUsA, CO31aBasi METAJUINYECKYIO BaHHY,
KOTOpasi, 3aTBep/ieBas, 00pa3yeT HAIJIABJIICHHBI METaJLI.

DNekmpouLnaKosas Haniaseka 08yMs napaiielbHblMu JeHmamy MOsSCHAETCA Ha
pucysnke 2.29. DIeKTpoAHbIE JIEHThl 3 C 3a30pOM, YCTAHABIMBAEMBIM C IMOMOIIBIO
KJIMHA 2, oAaloT K ocHoBHOMY MeTaiuty /.IlocpenctBoMm nByX BOpoHOK 4 ¢utoc 5 ¢
M30BITKOM TOAAIOT HAa KXy JIGHTY. MeXIy JeHTaMH M OCHOBHBIM METAJLLIOM
BO30YXKJAIOT DJIEKTPUYECKYIO JYTry, MOJ JEWCTBHEM TEIUIOThI KOTOpou (uiroc
IJIABUTCS, CO3/1aBasi LUIAKOBYIO BaHHY 6. B CBsA3M ¢ TeM, 4TO B 3a30p MEXKIY JICHTaMU



XOJIOJHBINA (JIFOC IOYTH HE MONAAAET, KUIAKUHN [IUIAK Pa3orpeBaeTcs, IIyHTUPYET TOK
IyTHM W HACTYNAeT 3JIEKTPOLLIAKOBBIM mpouecc. [lox neicTBueM CKUMAIOMUX CHII,
OKa3bIBAEMBbIX JIEKTPUUECKHM TOKOM (MUHY-3((PEKT), KUK IUTAK B 3a30p€ MEKY
JIEHTAMU TIOJJHUMAETCS HAJl MOBEPXHOCTBKD OCHOBHOro meraima Ha 20—30 mw,
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
WCIIOJIb30BaHUN HHM3KOKpeMHHUEBBIX ¢utocoB (AH-26nm u 48-Od-10). Hammabka
nentamu pasmepom 60 x 0,8 mm (/= 1600 A; /7= 32—34 B) obGecneuyuBaer
MPOU3BOJUTENLHOCTD Ipolecca cBbilie 40 Kr/4 mpu J0je 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 neHTp «Akagemus», 2010-240c.

2 [Topsiok BbITIOTHEHUS paOOTHI

2.1 DBbINOJHUTH ONMCAaHUE BOCCTAHOBJICHUS JECTAIM HAIIABKOM TBEPABIMHU
CIJIaBaMH.

2.2 OnpenenuTh XapakTep TMOJATOTOBUTEIBHBIX pabOT sl HaIJIaBKH
TBEPIBIMHU CILIABAMU.

2.3 BwiOpaTh 000pyAOBaHHE ISl HATJIABKY TBEPABIMU CIIJIaBAMHU.

2.4  BriOpaTh napaMmeTpsl pexxuMa HaruiaBKy TBEPABIMU CIIJIaBAMHU.

HannaBka noBepxHocTedl TpeHUs TBEPABIMH CIJIABAMU

MHorue 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 (1a0:1.28) npuUMEHSIOTCA JUIsl TIONYYEeHHs] HAIUIaBKU CpEAHEH TBEPIOCTH
neTajiedl W3 YrJIEpOJIUCTBIX U CPEIHEIETUPOBAHHBIX cTayiedl (UudpoBble HMHIAEKCHI
MOKA3bIBAIOT CPEIHIOI0 TBEPAOCTh TPETHETO CJI0s HATUIaBKU Mo bpuHeno).



3amanHasi TBEPAOCTh HAIUIABKH JOCTUTAE€TCSl BBEICHUEM B HAIUIaBICHHBIN
METaJIJI Yepe3 MOKPHITUE OJIHOTO MJIM HECKOJBKUX JErupyromux snemeHtoB (Mn, Cr,
Si u ap.). 910 cOCOOCTBYET OOPA30BAHUIO 3aKaJOUHBIX CTPYKTYP U YIPOUYHEHUIO
(deppura. IlokpblTHe HAHOCHUTCA Ha OOBIYHYIO CBApOUYHYIO MPOBOJIOKY. YTJIEpOJ B
TaKuX SJEKTPOJIaX HE SIBISETCS BEAYIIUM JIETUPYIOIIUM 3JIEMEHTOM. B 3aBucUMoCTH
OT MapKu 3JIEKTpoJa COoAep>KaHUEe YriepoJa B HAIUIABIIEHHOM MeTalljie KoJieOneTcs B
npenenax 0,12—0,3 %.

IIombITKM HKCMONB30BaTh YIJIEPOJ KaK OCHOBHOM BEAYIIMHU JIETUPYIOLIUN
aneMeHT (yBeNMYEHUE coJiepkaHus ero B HaruiaBke Oosiee 0,3 %) mpuBoawiu K
00pa30BaHUIO TPEUIUH U MOP B HAIUIABJIEHHOM METAaJLIE.

M3HOCOCTOMKOCTh 3aKaJ€HHOTO METaula, HaIIaBJIIEHHOro anekrpoaom O3H-
300, B 1,5 pasa Bbiiie, yeM 3akaneHHoil cranu Mapku 40X. Dnexrpoast O3H-300 u
O3H-250 cnenyer pekoMeHIOBaTh [JIs HAIUIaBKWA 3aKaJ€HHBIX JeTaliel U3
CpeaHEeyIrIepOAUCThIX cTasie Mapok 40 u 45, u3 XpoMucThix ctayieil mapok 30X,
35X, 40X wu gp. DOTU DIEKTPOAbl MNPUMEHUMBI JJisi HaIJIaBKU JIeTajledl U3
MaJIOyTJIE€pPOAUCTBIX CTajel u craneit Mapok 35 u 40.

Mertann, wamnaBiaeHHbld snektponamu O3H-250, xopomo o6pabareiBaercs
pPEXYIIMMU UHCTPYMEHTaMH. TBepAOCTh MeTall1a, HaIllJIaBJIeHHOTro 3ekTpoaoM O3H-
300 u ap., MOXKeT OBbITh CHHM)KEHA OTKUroM npu 850° M OXJIaKIEHUEM BMECTE C
MEYbIO.

[Tpu 3akanke HamIaBjIeHHbIA MeTaul focturaeT 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

Tadauum 1. DnexTpoabl 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 NEPBUYHBIX 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 — MeTaisia, — HalulaBieHHOro  snekrpoaamu  T-540,
HEIMOCPEACTBEHHO Mocie HarmiaBku paBHa 35—45 HRC; nocne orxura npu 900—
950° ona cHuxkaercs 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 HamapisiioT 0oJiee MITKUMU dJIeKTpoAamMu. PexomenayemMble cpeHue
3HAYEHUS AJIEKTPUYECKOTO TOKa: IS 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, KOTOPBINA PACIUIABISAETCA YIOJbHBIM
WU CTAIbHBIM 3JEKTPOAOM Ha IOCTOSIHHOM TOKE MpU NOPSIMOM MOJSAPHOCTU U
HAHOCHTCS Ha JleTaib ciioeM 3—4 MM. B kadectBe duroca mpumensiercst Oypa.

CTaJlUHUT MOHO 3aMEIIMBaTh Ha YKUJKOM CTEKJIE U B BHUJE MAaCThl HAHOCUTh
Ha MIOBEPXHOCTH JIETAJIU, PACIIABIIASA €r0 T.B.Y.

BcnenctBrue BBICOKOrO CoepKaHUs yriepoa B HaIUIaBKEe OXJIaXJaTh AETallb
cienyer MemjeHHo. HecMmoTps Ha 3TO, HalulaBJI€HHAas IIOBEPXHOCTb HMEET
3HAYUTEIHbHOE KOJIMYECTBO HETTTyOOKHUX TPEIIUH U TOP.

Jist  ymeHbIIeHHsT 00pa30BaHUSl TPEUIMH MPUMEHSIOT HAIUIaBKy IIHUXTHI
CTaJIbHBIM DJIEKTPOJOM WJIM 3aMEHSIOT TopolikooOpasHyr muxty 0,65—0,80 mwm,
HAIOJIHEHHYIO MOPOIIKOOOPa3HOM CMeChl0 M3 (eppoMapraniia, CTaJuHUTA WIH JIp.
COCTaBOB.

BenenctBre manoro 35eKTpUdecKoro COnmpoOTUBICHUSI TPYOKU BECh CBApOYHBIN
TOK NPAKTUYECKH HJET MO HEH, U Ayra BO30YKIAeTCs MEXIy TPYOKOW U JIEeTajblo.
TpyOka pacmiiaBiasieTcss OT HEMOCPEICTBEHHOTO JEHUCTBUSI AJIEKTPUUYECKOW Oyru, a
nopoImkooOpa3Hasi cMecb BHYTPH HEe IUIABUTCS IOJ BO3JACHCTBHEM H3ITydaeMOi
TEIUIOTHI IyTH.

Temneparypa miaBieHuss ¢eppomaprania — okoigo 1 250°, mostomy
MOPOIIKOOOpa3Hasi cMeCh B 3JIEKTpojie ObICTpO paciuiaBisieTcs. TpyOka Ha KOHIE
AIEKTPOAA 3alIMIIACT IUIABAIIMICSA TOPOLIOK OT OKHUCIUTEIBHOIO JEHCTBUS
HApY>KHOTO BO3/yXa, YTO OOECHEYMBAET BBITOJHOE HCIOJb30BAHUE JIETUPYIOIIUX
aneMeHToB. M3 mopomkooOpa3Hoi cmecu B HamuiaBky mnepexonar 80—85 %
Mmapranua, 90 % yraepona u 90 % xpoma.

Hpyroii, Oonee cinaboi 3amMTON SIBISIETCS SJCKTPOJIHAS Hapy)KHas oOMaska
toauHaon 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 KOPOOJIEHUS MEXIy HAIlIaBICHHBIMU YyYacTKaMu peodep
CJIeyeT OCTaBJIATh HE3alOJIHEHHBbIE MPOMEKYTKH, 3aIlIaBIIsSIsl UX TOCIIE OKOHYAHUS
HaIUIaBKM W IIOJHOTO OCTBhIBaHMUS ILEKH, HO HE BCE MOAPAN, a corjacHo uudpam,
0003HAUYECHHBIM Ha PUCYHKE 78 6, YTOOBI IIeKa yCIeBata OCThIBATh.

[Ileku cienyeT yKJIaabIlBaTh JUIsl HAIUIABKUA TaK, 4TOOBI MX BEC CIOCOOCTBOBAI
YMEHBIIICHUIO KOopoOsieHus (pucynok78,6). Oqnako naxxe mpu coOJIIOJCHUU 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



[TpakTueckoe 3ansitue Nel4

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

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

3 MarepuanbpHoe oOecrieueHue

3.1 HHcTpyKUHs K IPaKTHYECKOMY 3aHATHIO.

3.2 Ueprexu aeraneil.

3.3 ChopaBouHasi U TEXHHUYECKAs JIUTEpaTypa.

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

1.3.2 Meroapl npo(pHUIaKTHKKA U PEMOHTA MPOMBIILIIEHHOTO 000pYOBaHUS: :
y4eOHUK I 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 o0OopyqoBaHuE I  Ta30IUIAMEHHOTO  HAmNbUICHUS U
ra3onopOIIKOBOM HAILUIABKH.

4.4 BpiOpaTh mnapaMmeTpbl pexuMa JJs Ta30IUIAMEHHOTO HamlbUICHUS |
ra3onopoOIIKOBOM HAIUIABKHU.

I'azoBast Ham1aBKa

l'azo06as nannaéxa — HaIIaBKa, MPU KOTOPOM B 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 HAa Ta30BYI0 HAIUIABKY C MPHUCAJAKON MPYTKOB WM MPOBOJIOKH,



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

l'aszo6yl0 Hannasky ¢ HNpuUcaokol NPYmMKo8 uUiu HNPOBOJIOKU BBIOIHSIIOT
BPYYHYIO, TJIaBHBIM 00pa30M alleTUJICHOBBIMHU FOpEJIKaMU TUIA «3BE3J0UKa,
«3Bezpa», I'C-2, I'C-3, I'C-4 u gp. IlpuHuMn uX yCTpOWCTBAa OJWHAKOB, OHHU
pa3IMYaloTCa MOIIHOCTBIO ¥ Ta0apUTHBIMU Pa3MEpPaAMHU.

Takyr HamiaBKy MNPUMEHSIOT B OCHOBHOM JJISI HAHECEHUS M3HOCOCTOMKHX
CIUIaBOB THUNA CTEJUIMTa, copmaiTta u np. llpm HammaBke 3THUX MaTepUaIoOB
UCIIOJIB3YIOT (IIIOCKI Ha OCHOBE Oypbl M OOpHOM KHCHOTHL. [leTtanu HeOOJbIINX
pa3MepoB HAIIABISAIOT 0€3 TPeIBapUTEIBLHOTO IMOAOTPEeBa, KPyHMHOTrabapuUTHHIE
netanu nogorpesatoT 10 S00—700°C. Ilpu sTomM crocoOe MPUMEHSIOT TpyOuaThie
HAIJIAaBOYHBIE MaTepuaibl, MPEJCTABISAIONIME COOOW CTalbHBICE WM HHUKEICBbIC
TpyOKH, 3alOJIHEHHBIE MOPOIIKOM, Hampumep kapOuaoMm Bodb(pama. B mponecce
HaIUIAaBKH Ta30KHUCIOPOIHBIM TUIAMEHEM TPyOKa pacIuIaBiseTCs, a M3HOCOCTOWKHI
HaIOJIHUTEIh MOTpyXKaeTcs B pacIlIaBIICHHBIN MeTan, o0Opazys
BBICOKOM3HOCOCTOMKUN KOMIIO3ULIMOHHBIN CIIJIAB.

l'a30By10 HamiIaBKy C MNPUCAAKON MPYTKOB WM TPOBOJIOKH HCIOJB3YIOT B
CEJIbCKOM XO3SIUCTBE, TOPOKHOM CTPOUTENIBCTBE JJIsl YIPOUHEHUST pabOunX OPraHoOB
MaIlKH.

l'azonopowxosass Hannaéka TO3BOJISIET  YHPOYHATH  JETANM  CIIOXKHOH
KOHurypauuu cjioeM MuHUMaabHOW Tommuubl (0,1—0,3 MM) 06e3 pazbaBieHus
OCHOBHBIM METAJJIOM, TaK Kak 30Ha nepexonaa cocrapiigeT Bcero 100—120 mxm. [Jns
HaIJIaBKA KCIOJIB3YIOT CHeIuaabHble ropenku (puc. 2.26). Kucmopon mo tpyOke
MOCTyIaeT 4epe3 HHXKEKTop /0B kamepy cmemienus 9. AnerwneH mo TpyOke 7
MOJAETCS B KaHAJ 6,0KpYy>Karoluid HHXKEKTOP. 3 kaHana 6 alueTuiieH HHXXEKTUPYETCS
CTpyeH KHCIIOpPO/a, BBITEKAIOLIETO U3 MHXKEKTOpa, B KaMepy CMelleHus 9, rjie rasbl
CMEMINBAIOTCS, TI0O TPYOKE 5 MOCTynaloT B MyHAIITYK / M, BEIXOJS W3 HETO, CTOPAIOT,
oOpasys cBapouHoe Tutams 2. [lociie ycTaHoBIeHNS HEOOXOIMMOTO COCTaBa TUIAMEHHU
U pa3zorpesa JeTaiu OTKPBIBAIOT OTCEKATeNb Mmopoiika (Ha puc. 2.26 He nokazan). 13
OyHkepa [3MOpPOIIOK TOJa JIEUCTBUEM COOCTBEHHOTO BeCa M HWHKEKTHPYIOIIETO
NEUCTBUSL KHUCIOPOAHOM CTPYH, BBIXOASIIEH W3 WHXKEKTOpa [2, TONamaeT B
CMECUTEIIbHYI0 Kamepy [/, rae cMemmuBaeTcs ¢ KUcIopoaoM. IIoTok KHCIOpOaHO-
MOPOIIKOBOM CMECH MOCTYIMAaeT B MHXEKTOp (), o0ecriedynBas MHKEKIUIO TOPIOYEro
raza — auetrwieHa. Ha BbIxoAe U3 MyHAIITYKa alleTUJICHO-KUCIOPOAHAS CMECh TOPUT
B BHUJC IUUIAMEHHU, KOTOpPOE OOecrneyrMBaeT HEOOXOIUMBIN HarpeB HaIIaBIseMOi
MMOBEPXHOCTH 4 1 YaCTHI] MOPOIIIKA, CO3/1aBasi OOIIYI0 CBApOYHYIO BaHHY 3.

HamnaBky BenyT rpaHyJIMpOBAaHHBIM CaMOMIIIOCYIOIIUMCS TOPOIIKOM CUCTEMBI
«xpoMm — 060p — HuKenb». Pacxox mopomika pocturaer 2,7 kr/d4. PekoMeHyembie
pa3mepsl yactul nopomka 40—100 MxM. ['a300pOIIKOBYIO HAIIABKY UCIIOIB3YIOT B
OCHOBHOM MpPH PEMOHTHBIX paboTax [yl BOCCTAHOBJEHUS U YIPOUYHEHHS
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'opesika qJisi ra3onopoimKkoBOd 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 ¢ Temmeparypoil muasienus 1020— 1080°C. [lanHbie cIuiaBbl
ABIIAIOTCS CaMOQIIOCYIONUMUCS, TaK Kak MpH TUIABICHUH OOpa3yloT 3allluTHHIE
cTeks1000pa3Hble NUIaKU. TeXHOJIOrHYecKu cnocod COCTOUT M3 JBYX MPOLECCOB —
HalbUICHUSI TOKPBITHS M €ro oluiaBieHus. [Ipomecc ra3omnaMeHHOTO HallbLICHUS
BKJIIOYAET B ce0s HarpeB Marepuaia [0 KUIKOTO COCTOSHMS, €ro paclbUICHUE
ra3oBOM CTpyeli W HaHECEHHE C OOJIBIION CKOPOCThIO Ha 00pabaThIBacMyrO
MOBEpXHOCTh. [Ipu ynape 4acTUIbl COEUHSAIOTCA MEXAY COOOM U C MOBEPXHOCTHIO,
o0Opasyst HanblIEHHBIN cliod. [loBepXHOCTh U3Aenus mepel HalbUICHUEM TOABEPTatoT
MEeCKOCTpYHHOU 00paboTke. [ HanmbUICHUS! UCIOIB3YIOT Ta30IIaMEHHBIE TOPEJIKU
MOPOIIKOBOTO THIA, B YAaCTHOCTH T€, KOTOPBHIE MPUMEHSIOT ISl Ta30MOPOIIKOBOM
HaIUIaBKH.

IIpouecc omnaBieHUs: OCYLIECTBIISAIOT TEMU K€ TOPEJIKAMU, YTO U HAIIbLJICHHUE,
a TaKkKe MHIAYKIMOHHBIM, TIEYHBIM HJIMA TUIa3MEHHBIM criocobamu. [Ipu ornaBieHuu
HAIBUICHHYIO MOBEPXHOCTh HArpeBaloT 0 TEX IMOp, MOKa OHA He 3a0JIECTUT U B HEl
HE OTPA3UTCS IUIaMsl, IIPU 3TOM IIPOUCXOAUT CIUIABJICHUE OILIABJIEHHOIO CJIOS €



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

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



[TpakTuueckoe 3ansitue NelS

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

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

5 MarepuanbpHoe oOecrieueHue

5.1 HHcTpyKuHs K IpakTHYECKOMY 3aHATHIO.

5.2 Ueprexu aeraneil.

5.3  CnpaBouHasi ¥ TEXHUYECKAs TUTEpaTypa.

1.3.1 Opranuzanusi ¥ TMPOBEJACHHE MOHTaXa M PEMOHTA MPOMBIIIJIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK aJis CTyJ. yupexaeHuil cpea. npod. oopa3oBaHus
/[A.I". Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzn., crep.-M.:
N3narenbckuil 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 BwiOpats oOopynoBaHWEe I JOYrOBOTO, BBICOKOYACTOTHOTO U
IJIA3MEHHOT O HAIbUICHUSL.

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

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 dyzo06020 nanvinenus

PacninaBiieHHBI B HEW B3JEKTPOAHBIN METANI PACHBUISETCS CTPYEH CKATOTO
BO3ayXa, noasogumoro nox aasienueM 0,4-0,6 Mlla yepe3 comno 4 B 30HY IyrH,
YCKOPSIETCSl M HAIIPABJISIETCSl HA MOBEPXHOCTh JETaNH 5, 00pa3ysi HaIbUICHHBINA CIIOH.
Jns yroBoro HambUICHHS OTE€YECTBEHHAs IPOMBIIIJIEHHOCTh BBIITYCKAET PY4YHbIC
(OM-14, ODM-14M) u cranounble (OM-12-67, ODM-15) MeramauzaTopbl, a TaKkKe
ycTtaHOBKYy YJIM-2, B KOTOpyI BXOAST ABa Meraum3aropa OM-14M, cBapouHblii
BBIIIPSIMUTENb, IyJbT YIPABICHHS, MEXAHU3M [OJAa4Yd IPOBOJOKH, CpPEACTBA
WHMBUAYAJIBHOW 3alIUTHI OllepaTopa.

Cnoco06 npocT B 00CIy>KMBaHUH, OTJIMYAETCSI YHUBEPCATBHOCTBIO: B KAU€CTBE
HaMbUISIOMIMX MAaTepUaiOB  MOXHO MPUMEHSATH BJEKTPOJHBIE CBAapOUYHbICE U
U3HOCOCTOMKHE HarminaBouHble mpoBosioku (CB-0812C, Hn-40, Hn-40X13,
Hn30XT'CA u ap.), a Takxke IpOBOJOKHU U3 LIBETHBIX METAJUIOB (HUKEJS, LIMHKA, MEU
W 7p.); BO3MOXKHO HAHECEHHME Ha TOBEPXHOCTH  JIeTalied  3allUTHBIX
AHTUKOPPO3UOHHBIX TOKPBITHH, a TaKke H3HOCOCTOMKHX - MPU BOCCTAaHOBJICHUU
neraneil. TonmmHa mokpeITUA cocTaBisieT OT 0,1 MM 10 HECKOJNIBKUX MUJIUMETPOB.
[ToxpeiTHst MOTYT OBITH HAaHECEHBI Ha JeTanu Jo00H (Gopmbl (LIMIMHIPUYECKUE,
IUIOCKME) W3 Pa3IUYHbIX MaTepHalioB (CTajdd, YYryHa, LBETHBIX METAJJIOB).
[Ipumenenue cmnocoba 11e1eco00pa3HO HE TOJIBKO HAa KPYMHBIX PEMOHTHBIX
NPEeANpUATUSX, HO W Ha HEOONbIMX (HAmpUMEp, B PEMOHTHBIX MACTEPCKUX
KOJIX030B, COBX030B).

HamnblneHue BBIMOMHAIOT, KaK MPaBUJIO, B JBa IMPUEMA: CHAYalla HAMBUIAIOT
MOJICJION, a 3aTeM TPeOyeMBblil CIIaB.

[Ipou3BOAUTENBHOCTD 0y208020 Hanvinenusi coctapisger 3- 20 kr/u. K
HEJIOCTAaTKaM IMpPOIECCa OTHOCUTCSA MOBBIIICHHOE OKHUCIEHUE METalllia, BhITOpaHUE
JETUPYIONIUX JJIEMEHTOB, BCJEJACTBHE YEro XUMHUYECKUH COCTaB MOKPBITUS
3HAYUTEJILHO OTJIMYAETCSI OT UCXOJHOro coctaBa. [IpuMmeHeHue N1 HambUICHUS



IPOBOJIOK € M30BITKOM JIETHMPYIOIIMX 3JEMEHTOB B  ONPEICICHHOW Mepe
KOMIIEHCUPYET UX MTOTEPHU IIPU BBITOPAHUH.

CymHocTs mpouecca 6biCOKOYACMOMHO20 HAanbvlleHuss COCTOUT B TOM, 4YTO
IIPOBOJIOKA 6 MOJAIOIIMMHU pPOJMKaMU 7 4Yepe3 KaHaJl HaIpaBISIOLIEH BTYJIKH &
KOJIBIEBOTO HMHAYKTOpa 4, NMUTAaEMOro OT TE€HEepaTopa TOKa BBICOKOW 4YacTOTHI,
[0JIa€TCsl B 30HY KOHLIEHTPATOpPa TOKA, KOTOPHIM IUIAaBUT €€ Ha HEOOJIBILIOM Yy4acTKe
JUIMHBI, a IPOXOJAINas 4epe3 BO3IMYIIHBIM KaHal 5 CTpPys BO3JdyXa paclbLIseT Ha
MEJIKME YacTULIbl 3 ¥ HAHOCUT Ha MOBEPXHOCTH JeTanu 1, popmupys Takum oOpa3zom
nokpeiTue 2 (pucyHok 10).

/12 3 4 ]

Pucynox 3. Cxema svicokouacmommnoco HanviieHus

B kauecTBe HambUIIeMOro MaTepualia MPUMEHSIIOT CTajJbHbIE MPOBOJIOKU
TUAMETPOM 4-5 MM TeX K€ MapOoK, YTO U IS TyTOBOT'O HambUIeHHs. Bricokas gacToTa
toka (100- 300 kI'11) obecmeunBaeTcsi IPUMEHEHUEM JIAMIIOBBIX T€HEPATOPOB TOKOB
BbIcOKOM yacToThl Tuna JII'TI3-30, JIT'TI3-60r, I'3-46 u ap.

[To cpaBHEHWIO ¢ JYyrOBBIM HAIBUICHHEM BBICOKOYACTOTHOE YMEHBIIAST
BBITOPAaHUE DJIEMEHTOB, IOBBIMIACT IJIOTHOCTh TOKPBITUHA, HO €ro 00OpyJAOBaHHE
CIIOXKHEE U IOPOXKE.

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.);



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

. UCIOJIb30BAaHUE B IJIA3MEHHBIX T'OPEJIKAX MHEPTHBIX I'a30B U CMECEH, He
COJEpIKAIMX KHCIOPOJAA, CIIOCOOCTBYET YMEHBIIEHHMIO OKHUCIIEHUS HAIbUIIEMOIO
MaTepuaia U IOBEpXHOCTH JI€TalH;

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

[11a3mMeHHO-AYroBO€ HAaIbUIEHWE [0 BHUAY HCIOJIB3yEeMOr0 MPUCATOYHOTO
MaTepuaa MOoJpa3iessieTCcs] Ha: HANbUICHWE MOPOIIKOM W HAMbUICHHE MPOBOJIOKOM
(pucyHok 3.12).

TexHoJ0rn4ecKuii mpouecc

[TopomKoOBBIE PACHBUTUTENN B 3aBUCUMOCTH OT CBOMCTB U Pa3MEpPOB 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
00npIION MOIIHOCTH. Takas cxemMa MojJayu He BiIMSeT Ha (GOpMHpPOBAHHE MOTOKA
IU1a3MBbl, a MIa3MOTPOHBI XapaKTEPU3YIOTCS 3aBBIIIEHHON MOILIHOCTBIO, YTOOBI TEIlia
IUTA3MEHHOM CTPYH XBaTWJIO Ha HATPEB NOPOIIIKA.

[lonaya mopoiika B JOAHOAHYIO 30HY HauOoJiee BBITOJAHA C TOYKH 3PEHHUS
TerI0o0MeHa, HO COMpsKEHAa ¢ MEeperpeBOM 4YacTUIl B COIjie U 3a0MBaHUEM COIlIa
pacriaBi€HHbIMU YacTULIAMH, 4YTO NPUBOAUT K HEOOXOAMMOCTH BBIIBHKEHUS
NOBBILIEHHBIX TPEOOBaHUI K paBHOMEPHOCTH I10J1a4H MOPOILIKA.

O} pexTUBHOCTH HarpeBa YacTULl MOPOILIKA MOKHO MOBBICUTH IPU OJTHUX U TEX
KE IapaMerpax peXHMOB IyTeM 0o0Jjiee PaBHOMEPHOIO €ro paclpeiesieHus IIo
CEUCHMIO TOpSYE 30HBI IUIA3MEHHOM CTPyU. DTOMY CIIOCOOCTBYIOT KOHCTPYKLIMH
IUIA3MOTPOHOB, IO3BOJIIOIIKAE BBOAUTH MOPOLIOK B IUIA3MEHHYIO CTPYIO HE 4epes
OIHO OTBEpCTHE, a, HAIlPUMEp, YEPE3 TPH, PACHOJIOKEHHBIX nox yrioMm 120°. ITpu
stom KIIJ[ HarpeBa nopomika n3mensaercs 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 (pUcC. a) WM MEXaHW3M MoAauyd NpoBOJOKU (puc. 0); 7 - moaBoA rasa,
TPAHCIOPTUPYIOIIETO MOPONIOK; 8 - TIJIa3MEHHAs CTPYA; 9 - ICTOUHUK MUTAHUS.

Pucynox 5. Cxembl 1o1a4yu IOPOIIKa B ILIA3MOTPOH:
| - B ma3mMeHHy0 CTpyo; 2 - MO/ YIVIOM K IJIa3MEHHOM CTpye; 3 - B COILIO.



[TpakTueckoe 3ansitue Nel6

Tema:  «Pa3paboTka  TEXHOJOTMYECKOTO  TMpOIlECCa  BOCCTAHOBJICHUS
MOBEPXHOCTEN XPOMHPOBAHUEM.

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

7 MarepuanbHoe obecrieueHue

7.1  HHCTpyKUHS K TPAKTHYECKOMY 3aHATHIO.

7.2 UYeptexu aeraneil.

7.3 CnpaBouHasi U TEXHUYECKAs TUTEpaTypa.

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

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

8 [Topsiiok BeITIOIHEHUS PaOOTHI

8.1 BbInmonHUTH oONUCaHHWE MPUMEHEHHUs, JAOCTOMHCTB U HEJIOCTaTKOB
AIEKTPOIUTUUYECKOTO (TaIbBAaHUYECKOT0) 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

TexHoyloruyeckne oOmepanuu Ipu  PEMOHTE (BOCCTAHOBJIIEHUM) JeTajlei
XPOMHUPOBAHUEM BBITIOIHSIOT B CIIEIYIOUIEH MTOCIEI0BATEIbHOCTH.

Mexannyeckas 00paboTka. [ToBepxHOCTH JeTajiei, [MOJUIEXKAIIME
XpPOMHUPOBAaHUIO, MIIUQYIOT 70 BBIBEJACHUS CJIEAOB HM3HOCA M TOJYyYCHHS
HEO0OXO0IMMON T€OMETPUYECKON (OPMBI.

[IpombIBKa neTanel B OPraHUYECKUX PACTBOPUTENSAX U MPOTHUPKA BETOLIbIO. B
KaueCcTBE PaCTBOPUTEIICH MPUMEHSIOT OCH3WH, KEPOCHH, TPUXJIOpITaH, OCH30I U JIp.

MonTaxx  gerasieid Ha  moaBecky. HeoOxomumo — cienwTh,  4TOOBI
JETalld OJIMHAKOBO OTCTOSUIM OT TMOBEPXHOCTH aHoJa. BaHHy cieayeTr 3arpyxarb
OJHOPOJIHBIMU JETAJSIMH, YKPEIUICHHBIMUA Ha OJAWHAKOBBIX MoABecKax. [loaBecku u
KOHTAKThI JOJDKHBI ObITh M3TOTOBJICHBI M3 OJIMHAKOBBIX MartepuasioB. KOHTaKTHBIE



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

O06e3xupuBaHue. Pexomennyercs MPUMEHSITh ANEKTPOIUTUUYECKOE
o0e3:KUpUBaHUE B pacTBope cieayromiero cocrapa: enkuii Hatp (NaOH)—30... 50
r/i; kaneimHupoBanHas coja (iINa2C03)—25...30 r/n u xuakoe crexio (Na2Si03)
— 10 ... 20 r/m.

Temneparypa snekrponura — 60... 70°, mmoTHOCTh ToKa — 5....15 A/nm2.
Bpems Bblaepxkku Ha karoge — 2... 3 MuH, a Ha aHoge — 1...2 muH. Ilocne
00e3:KUpPUBAHUS JETalu CHauyaja MpPOMBIBAIOT Tropsued Bojmoi (60... 80°), a 3arem
x0J1oiHOM. O0€3KUPUBAHUE CUUTAETCS 3aKOHYEHHBIM, €CJIM IMOCe MPOMBIBKA BOJIa
pPaBHOMEPHO CMauMBaeT TMOBepXHOCTh. [locrme 00e3KupuBaHUS MTPOU3BOIUTCS
M30JsIMsI ] TTOBEPXHOCTEH, HE MOJIEKAIIMX XPOMUPOBAHUIO. {11 U30AIMHU MOXKHO
NPUMEHATh NEPXJOPBUHWIOBBIM Jak, jaak AK-20, wuemnynouna, BUHHUILIACT,
MJIEKCUTIIAC, XJIOPBUHUIIOBBIE TPYOKU MM XJIOPBUHUIIOBYIO» U30JISIIUOHHYIO JICHTY.

JlexanupoBanue — 9TO Tpolecc O0OpadOTKKM JeTane B XpOMOBOM™
anekTposuTe, coctosmeM u3 100 r xpomoBoro anruapuaa (CrO3) u 2...3 r cepHoi
kuciotel (H&SO4) na 1 11 BobIL.

JlekanupoBaHue (TpaBJieHUE) CTANIbHBIX AeTaied npoBoast B Teuenue 30... 90
C IpH TUIOTHOCTH ToKa 25... 40 A/nm2. A ans neraneid U3 ceporo 4yryHa Jydlliue
pe3yJbTaThl, B CMBICJIC TIPOYHOCTU CIETUICHUS, JOCTUTAIOTCS MPHU IJIOTHOCTH TOKa
20... 25 A/aM2 u npoaoJBKUTENBIIOCTH AekanupoBanus 25... 30 cek. Temmneparypa
AIIEKTPOJIMTA BO BCEX CIIydasx JoJbKHA ObITh 55... 60 °C.

[Tponecc xpomupoBanus. [lociae aHOTHOTO AEKANMUPOBAHUS IETAIA 3arPyKArOT
B BAaHHY XPOMMPOBAHHUS U MPOTPEBAIOT UX MPHU BBIKIIOYCHHOM TOKE B T€UEHHE S... 6
MHH, a 3aTe€M JaloT TOJHBIA TOK COINIACHO pEeXUMYy XpomupoBaHus. Ilpu
XPOMHUPOBAHUN YYTYHHBIXJIETAJEH BHayajie B TEUYEHUE 3... 5 MHUH JAIOT «TOJYOK
TOKa» MpU TUIOTHOCTH, B 2...2,5 pa3za NIpPEBBIIIAIONICH BBHIOPAHHYIO TIO PEXHUMY.
Konebanust Ttemmeparypbl siekTponuta MOryT ObiTh B mpenenax +1 °C. He
JOTYCKAlOTCSl TEePEPBhIBbI TOKAa B MPOLECCE BJEKTPOJIU3a, TAK KAK OHU BBI3BIBAIOT
OTCJIAaNBAHHUE XPOMOBOTO MOKpPBITHUS. [IpogoiKUTh Mpolecc mociie mepephiBa TOKa
MOXHO, €CJIU XPOMUPYEMYIO MOBEPXHOCTh MOABEPTHYTh aHOAHOMY TPaBICHUIO MPHU
mwiotHocth Toka 25... 30 A/mM2 B Tteuenme 30... 40 c, a 3aTeM H3MEHHUTH
HalrpaBJICHUE TOKAa. B 3TOM ciydae ocaxkJeHue Xpoma CleayeT HAauuHaTh MpHU
KaToMHOU TMIOTHOCTH Toka 20... 25 A/AM2 W TOCTENEHHO YBEIUYUBATH JI0
HOPMAaJIBHOM.

AHOIBI JJI XPOMUPOBAHUS M3rOTABIMBAIOT M3 YUCTOIO CBUHIA WM CILIABA,
cocrosiero u3 92...93% ceunua u 7... 8% cypbMbl. AHOJIBI U3 YUCTOI'O CBUHIIA B
OoJbIlIel CTEMEeHW TIMOKPBIBAIOTCS HEPACTBOPUMOW M HEMPOBOJAIICH IIJICHKOM
XPOMOBOKHCJIOTO CBHHIIA, Y€M aHObI U3 CIUIaBa CBUHIIA U CYpbMbI. B OOJbIIMHCTBE
CJIy4aeB aHOJIbl M3TOTABIMBAIOT IJIOCKUMH U LWIMHApUYecKuMHU. [Tpu



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 aHOJOB ObUIM OJMHAKOBO YJAJE€HbI OT MPOTHBOIMOJIOKHBIX YYaCTKOB
karona. Ilpm 3TOM TOJIIMHA €O XpOMa OTKJIAJBIBAETCS PAaBHOMEPHO IO BCEW
NOBEPXHOCTH JIETAJIH.

['myOuHa morpy>KeHusl aHOJOB W JeTajel (KaToI0B) B BaHHY JIOJDKHA OBITH
OJIMHAKOBOM, TaKk Kak IpHU PAa3IUYHONW TIyOWHE Ha KpasX XPOMHUPYEMBIX JeTanel
oOpa3yloTcs yTouleHus, uckaxaroume ¢opmy. CKOpOCTh OCaXACHHUS CIOS Xpoma
npu iotHocTH Toka 40... 100 A/am2 cocrasnsier 0,03... 0,06 Mmm/4.

[Io okOHYaHMM Mpolecca XPOMHUPOBAHUS JI€TAIM BBITPYXKAIOT W3 BaHHBI U
BMECTE C TTOJBECKaMHU MMPOMBIBAIOT B XOJIOJIHOM BoJie (B cOOpHUKE 2JIeKTposnTa) 15...
20 c. OkoHYaTEeIBHO JETaId MOIOT B XOJOJHOM IMTPOTOYHOM BOJIE.

OOpaboTka nocie NoKpbITUsA. [IpOMBITBIE U OUMILEHHBIE OT M3OJIALMH JETAIU
WHOI'/Ia TOABEPraroT TepMuueckod oOpabotrke npu Temmeparype 150—200°C B
TeueHue 2...3 4, a 3aTeM MEXaHUIESCKOM.

Jnst nundoBaHus TPUMEHSIOT KPYTM MSTKHE WM CPEeIHEW TBEPIOCTH C
pasmepom 3epHa ot 60 mo 120. [llnudoBanue BeayT Npu MHTEHCUBHOM OXJIaXKICHUU
KUJIKOCThIO U mpu ckopocTu kpyra 20...30.m/c u Bbimie. CKOPOCTh BpallleHHs
nerann—12...20 M/MHH.

Pexxumbl anextponnsa. Ilpouecc ocaxkneHuss Xpoma U CBOMCTBAa XPOMOBBIX
MIOKPBITUN 3aBUCAT OT PEXUMA, MPU KOTOPOM OCAKIAETCS XPOM HA IMOBEPXHOCTH
MeTallia, T. €. OT KaTOJHOM IIIOTHOCTH TOKa M TeMIlepaTyphl aiekTponura. Hanbomnee
ACHOE€ TPEACTaBIECHHE O TMPUMEPHBIX TPaHULAX PEKUMOB  BJIEKTPOIU3A,
00eCeurBaOIINX IOJIyYEHUE CEepOro, OJIECTALIEr0 W MOJOYHOTO OCAJIKOB XpoMa,
JaeT JuarpaMMa IUIOTHOCTH Toka M TemrepaTypbl (DK—t), u3oOpaxenHas Ha
pucyHke 19.

Cepplil 0cagok XpoMa MOSIBISETCA Ha KaToJe INMpPU HU3KUX TeMIeparypax
anektponu3a (35...50 °C) u mmpokoM Juamna3zoHe IIOTHOCTEH Toka. Ocaaku
onectsmero® xpoma o6sanarT BbeICOKOM TBepaocTthio (6000... 9000 H/mm?2),
BBICOKOM M3HOCOCTOMKOCTBIO Y MEHBILIEU XPYIIKOCTBIO.



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

Mosiounblid  XpoM TOJly4aeTcsi mpu  0OoJjiee BBICOKMX  TeMmIeparypax,
anektposmuta (Beime 70 °C) U MIMPOKOM HHTEpBaJIe TUIOTHOCTEW Toka. MojouHbIe
OCaJKM  OTJIMYAIOTCA  MOHIWKEHHOW  TBepaocthio  (4400..-6000  H/mm2),
IJIACTUYHOCTBIO U IIOBBIIIEHHON KOPPO3UOHHOM CTOUKOCTBIO.

[Topucroe xpomupoBanue. Ilopucroe XpoMHpOBaHUE MPUMEHSETCA IpHU
pEMOHTE JneTanei, padoTaIIUX Ha TPEHHE B Mape C Pa3IUYHbBIMU METAJUIAMHU U
CIUIaBaMHM TPHU BBICOKMX YJIEJBbHBIX JABJICHUAX U OKPYNKHBIX CKOPOCTAX WU TPHU
MOBBIIICHHBIX Temmeparypax. K Takum JeTansiM OTHOCSTCS THIIb3bl LWIMHIPOB
JBUTATENIE BHYTPEHHETO CrOPaHusl, KOJIEHYAThIE Bajbl U JP.

[lopuctble  XpOMOBBIE IOKPBITUS MOXHO  IOJIy4aTb MEXAHHYECKHM,,
XUMHYECKUM U SJIEKTPOXUMHUYECKHM CIIOCOOaMHU.

[Ipu MexaHuyeckoM crnocoOe Ha MOBEPXHOCTh JETajd [0 XPOMHUPOBAHUS
HAHOCST yIJIyOJIeHHUs B BUJE MOP WM KaHaJIOB. Takyro MOArOTOBKY OOECHEYMBAIOT
HAKAaTKOM CIEUMaJbHbIM POJIUKOM, JApPOOECTpyHHON 00pabOTKON W JApyruMH
cnocobamu. Ilocie XxpoMupoBaHUsi BOCIIPOU3BOASTCS HEPOBHOCTH, MOITYUYEHHBIE MPU
MOATOTOBKE.

XUMUYECKUM  CIIOCOOOM  MOJIy4alOT  [OPUCTOCTh  MYTEM  TPaBJICHUS
IIOBEPXHOCTH B COJITHOM KHCIIOTE.

Haubonpiiee pacrnpocTpaHeHHE TMONYYMT  DJICKTPOXUMHUYECKHH  CIOCO0
MOJIYYCHHUSI TIOPUCTOTO XpoMa. DTOT CMOco0 3aKIIoYaeTcs B aHOTHOM 00paboTke
XPOMHUPOBAHHBIX JETaJIed B 3JEKTPOJUTE TOrO K€ CcOCTaBa. B 3aBUCUMOCTH OT
PEXKUMOB XPOMHUPOBAHUS MOPUCTOCTh XPOMOBBIX MOKPBITHI OBIBAE€T JABYX THUIIOB —
KaHaJlbyaTass M ToyeuHas.. [Ipu peMoHTe T'Mib3 LMIMHIPOB, BTYJIOK, KOJEHYATBIX
BaJIOB U MOJIOOHBIX UM J€TaJIel MPUMEHSETCS KaHaIb4aThlid TUIT MOPUCTOCTH. Takyk>
MIOPUCTOCTh W HAWMEHBIIMN HM3HOC B YCJIOBUSAX TPEHHUS MOXKHO IIOJYyYHTh MpHU
XPOMHUPOBAHUMU B 3JieKTpoiute, cocrodmeM u3 250 r Cr03 u 2,5 r H2S04 na 1 n



BOJIBI, TIpU Temrmeparype anekrpoauta 60+1 °C u kaTogHOM MIOTHOCTH TOKA 55... 60
A/nM2. TpaiieHue BenyT IpH INIOTHOCTH aHOAHOTrO Toka 35 ...45 A/nm2 B TeueHue 8
MUH B TOM K€ 3JIEKTPOJIUTE.

Toueynass mopucTocTh 0Opa3zyeTcsi MpU XPOMHUPOBAHUM B YHHUBEPCATHLHOM
ANIEKTPOJIUTE TP TUIOTHOCTH Toka 45... 55 A/am2 u temmepatype 50... 55 °C.
AHOIHYI0 00pabOTKy MPOBOJAT TaK kK€, KaK W MPHU KaHaJb4yaTONl MOPUCTOCTH, T. €.
pu IWIoTHOCTH ToKa 35... 45 A/am2 B TeueHue 8 MUH.

XpOMHUpPOBAHHE B CaMOPETYJHPYIOIIEMCS 3JeKTposuTe. B mocneaHee Bpems
pa3pabOTaH  HOBBIM  XPOMOBBIA  BJEKTPOJIUT,  HA3bIBAEMbIH  CKOPOCTHBIM
CaMOpETyJIMPYIOIIMMCS, €ro COCTaB: XpOMOBbIM  anruapua — 225... 300 r/m;,
KpeMHepTopucThIii kanuii — 20 /71 ¥ CepHOKUCIBIN CTPOHIIUI — 6 T/11.

B TakoM 3iexTposuTe BBIXOJ MO TOKY MPU XPOMHUPOBAHMM cocTaBiseT 17...
22%. CaMmoperyJMpyromuMcsi OH Ha3BaH NHOTOMY, YTO IPU BJIEKTPOIU3E B HEM
aBTOMATHYECKHU TMOJJIEPKUBACTCS HEOOXOUMasi KOHIIEHTpaIlMsd aHMOHOB, BBOJIUMBIX
B XPOMOBBIN 3JEKTPOIUT. DTO MPOUCXOAUT B PE3YJIbTaTe U3OBITOYHOTO KOIMYECTBA
TPYAHOPACTBOPUMBIX COJI€H KPEeMHE(PTOPUCTOTO Kajusi U CEPHOKHUCIOIO CTPOHIIMS,
PacTBOPUMOCTb KOTOPBIX M3MEHSETCA B 3aBUCMMOCTH OT KOHLEHTpALMd XPOMOBOTO
AHTUIPUIA U TEMIEPATYPhI JIEKTPOJIUTA.

UToObl MOJYYUTh HU3HOCOCTOMKOE TMOKPBHITUE B CAMOPETYJIHPYIOIIEMCS
ANEKTPOJUTE, PEKOMEHAYIOT COOJII0aTh CIEAYIOUIME PEXKUMbl XPOMHUPOBAHMS:
mwioTHocTh Toka 50... 100 A/nM2, Temnepartypa snektponuta 45... 55°C. Monounbie
OCaJIKM MOXKHO TOJY4YUTh NpHU TemIieparype aniekrponauta 55... 70 °C u miaoTHOCTH
Toka 20... 35 A/am2. MuUKpOTBEpAOCTh MOKPHITUA W3 CaMOPETryJHUPYIOMIETOCs
anektponuta coctaisier 3000... 13 000 H/mm?2.

Henocratok Takoro ayieKTpoiauTa — CUIBHOE B3aUMOJEIHCTBUE €r0 CO CTaJbIO
U JIpyrUMU MeETajulaMd, B peE3yJbTaTe€ YEro TMPOUCXOAUT pacTpaBiIMBaHUE
oOpabarbiBaeMbIx moBepxHocTel. [loaToMy 3arpyskarh JeTanu B BaHHY HEOOXOIUMO
TOJIBKO MPU BKJIKOYEHHOM TOKE. AHOJIBI JJIs XPOMUPOBAHHUS B CAaMOPETYIUPYIOLIEMCS
ANIEKTPOJINTE PEKOMEHIyeTcs NMpuMeHsATh u3 cruiaBa: 90% cBunma u 10% omosa.
UToObl IPUTOTOBUTH CAMOPETYJIUPYIOUIUICS 3JEKTPOJIUT, B BaHHE XPOMHPOBAHUS
PAcTBOPSIIOT HY)XHO€ KOJIMYECTBO XPOMOBOTO AHTMAPHUIA W JOJIMBAKOT BOAY J0
pabouero ypoBHA. [IpeaBapuTebHO XpPOMOBBIM aHTUAPH MOABEPralOT aHAIU3Y Ha
COJIepKaHUE CEpPHOM KHCIOThl, KOTOPYI VYAQISAIOT M3 JJIEKTPOJIUTa IMyTEM
n00aBJIEHUs B HEro YyIJIEKucioro Oapus wian crpoHuus. Ha 1 r cepHOW KUCIOTHI
BBOJAT 2,2... 2,3 r yruekucinoro 6apust unu 1,53 r yraekucnoro crponius. [locne
OCAKJIEHUSA CEPHOM KHUCIOTHI B BJIEKTPOJUT BBOJAT HYKHOE KOJUYECTBO
CEPHOKHCIJIOTO CTPOHILHUSA U KPEMHEPTOPUCTOTO KaJIUsl U HArPEBAIOT JI0 TEMIIEPaTypbl
50...60°C. HarpeBanune amurcsa 15... 164 mpum mepuoandecKoM NEPEMENTUBAHUN
yepe3 Kaxkabie 2... 3 4. [locne 3Toro 351eKTpoJIUT FOTOB K IKCILTyaTalluH.

KOoppeKkTupyroT 3JIeKTPOIUT IyTEM CUCTEMATUUYECKOTO 100aBICHHS XPOMOBOTO
anruapuaa. Bmecte ¢ XpoMOBBIM aHTUIPUAOM BBOJSAT YIJIEKUCIBIA CTPOHIIMIA.



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

KoHTpoap XpOMOBBIX MOKPBITHI. B NpOW3BOACTBEHHBIX YCIOBHUSAX KayeCTBO
MOKPBITUM  CIEAYET MPOBEPATH BHEIIHMM OCMOTPOM M 3aMEPOM pa3MepoB
XpPOMHUPOBaHHBIX MNOBepxHOCTe. [Ipy BHemHeM ocMoTpe HEOO0XOauMO O00palaTh
BHUMaHHUE Ha 0JIECK, OTCJIOCHHUE U IUIOTHOCTh OCAJKa, PABHOMEPHOCTb U OTCYTCTBHE
HIEJyIIEHUsT U Jpyrue BuiuMble AePeKkThbl. JledekTbl NOKPBITUH IOJIy4aloTcs B
pe3yJibTaTe HEUCIpaBHOCTEH B pabOTe BaHH XPOMHUPOBAHMsI, HAIIPUMEP OTCIauBaHUE
HNOKPBITUSI  BO3HMKAeT B  pe3yslbTare HEJOCTAaTOYHOIO  OOE3KUpPUBAHUS U
JEKAIMPOBaHUs, a TAKXKE IIPU HAJIMYMHU IIEPEPBIBOB TOKA B IPOLIECCE XPOMUPOBAHUS.
[Ilemymenne 0CagKoB IIOABIIAETCS IIPU  HENOCTATOYHOM KOHTAKTE JETald C
IIOJBECKOW WJIM IIPU IOBBIIMIEHHOW IUIOTHOCTHM TOKa. HepaBHOMEpHOE NOKpHITHE
MOET OBbITh IPU OOpa30BaHMM IUIEHKHM XPOMAaTOB CBHUHIIA HAa aHOJAX, HEJIOCTaTKe
CEpPHOM KHUCIOTHI, U30BITKE TPEXBAJIEHTHOIO Xpoma. Bo m30exkaHue nepeyrcieHHbIX
BbIIIE J1e(DEKTOB, HEOOXOAUMO OTKOPPEKTUPOBATH JIEKTPOIUT U YCTPAHUTH JIPYTHE
HENOJIaJIK1 B pab0Te BAHH XPOMUPOBAHUSI.

ObopynoBanue. Cxema PacoJIOKEHUS 00opyI0BaHUS ydacTka
BOCCTAHOBJICHMS JE€TANEN XpPOMUPOBAHUEM NIPUBEICHA HA pUcyHKe 20.
Hcrounnku Toka — BeIMpIMUTEIn ¢ HanpsbkeHuem 12 B BAKI-12/6-3000,

BAIT-12/600M, BAC-600/300 u npyrue, a Takxe HU3KOBOJbTHBIE TeHepaTopbl AH/I
500/250, 750/375, 1000/500, 1500/750. Banubl a7 rajapBaHUYECKOrO YyuyacTKa
U3TOTABJIMBAIOT W3 JUCTOBOM cTanmu ToamMHOW 4... 5 MMm. OOnuIOBKa AJi1 BaHH
IPOMBIBKM M 00€3KUpHUBaHUs HE TpeOyeTcs. BHYTpEeHHIOIO MOBEPXHOCTh BaHHBI
XPOMHUPOBaHUST OOJIUIIOBBIBAIOT CBUHIIOM.

V4
7
~ T x TT &+
;‘\»” 3 4 \
: |
l — —
73 |
! SR g ) S W ?2 [
| [ = =i _..__.I_...___l I
B: 5 | L |
|
\ /
\‘x. 7 & ¥
10 2

Pucynox 2. Pacnionoxenue o0opy10BaHUs



Ha Y4acCTKEe BOCCTAHOBJICHU A

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

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

13 — cron JJI MOHTAa>»Xa U ICMOHTAKa.



[TpakTueckoe 3ansitue Nel7

Tema:  «Pa3paboTka  TEXHOJOTMYECKOTO  TMpOIlECCa  BOCCTAHOBJICHUS
MOBEPXHOCTEH JKEIIE3HEHUEM).

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

9 MarepuanbHoe obecrieueHue

9.1 HHcTpyKuHs K NTPaKTHYECKOMY 3aHATHIO.

9.2  Ueprexu neraneil.

9.3 CnpaBouHasi U TEXHUYECKAs JIUTEpaTypa.

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

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

10 Tlopsigok BBIMOTHEHUS paOOTHI

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

10.2 BsIOpaTh 2JIEKTPOIHT IS KETIC3HEHHUS.

10.3 Pa3zpaboTraTh TEXHOJOTHMUECKHI MPOIECC BOCCTAHOBJICHUS TOBEPXHOCTEM
KEJIe3HEHUEM.

TexHonornueckuii npouece xejae3HeHus

Texnomornyeckue omnepauuu MpU pPEMOHTE (BOCCTAHOBJIEHWHU) JIeTajel
JKEJIE3HEHUEM BBINIOJHAIOT B CIEAYIOUIEH MOCIeI0BaTEIbHOCTH: MeXaHu4ecKas
00pabOTKa BOCCTaHAaBIMBAEMbIX IOBEPXHOCTEH; IPOMBIBKA OPraHUYECKUMH
pPacTBOPHUTENSIMU; TPOMBIBKAa B BOJE; HM3O0JSLUSA IOBEPXHOCTEH, HE MOJUICKAIINX
MOKPBITHIO; MOHTaX Je€Taleld Ha TMOJBECKY; DJEKTPOXUMHUYECKOE O00e3KUPUBAHUE;
MPOMBIBKA B TOpsSYEel W XOJIOMHOM BOJie; aHOAHas 0O0paboTKa; >KeJe3HEHUeE,
MIPOMBIBKA B TOPSTUEH BOJIE TIOCTIE KEIC3HEHHUS.

Mexanndeckasi 00pab0TKa BOCCTaHABIMBAEMBIX MOBEPXHOCTEH MPOU3BOIUTCS
C LEJIbI0 YJaJIeHUs! CIIeI0B U3HOCA M CO3/IaHUs TPeOyeMoil TeOMEeTpHUECKOi (OPMBI.



[ITepoxoBaTocTh MOBEPXHOCTEN MOCTe 00pabOTKU TOHKHA OBITH B mpenenax #a=1,25
MM ma ['OCT 2789—73. IlpombIBKa AeTaneidl OpPraHMYECKHMH PACTBOPUTEISIMU,
M30JIALMS  TOBEPXHOCTEM, HE TMOJICKAIMMUX MOKPHITUIO, MOHTaX JeTaneil Ha
MOJIBECKY, AJIEKTPOXUMHUYIECKOE 003 KUPUBAHUE, TPOMBIBKA B TOPSUYCH W XOJIOTHOU
BOJI€ TPOU3BOJIATCS TaK ke, KaK U TPU XPOMUPOBAHUH.

AHopaHas 00paboTKa JeTaneil Mpou3BOAMUTCS B BaHHE CIEAYIOIIEr0 COCTaBa:
cepHas kuciora — 360 ...400 r/1 u ceprokucioe xene3o — 10... 25 r/m.

Pexxum oOpaboTku: Temmeparypa snekrpoiaurta 18... 25 °C, mIOTHOCTh TOKa
30... 80 A/mm2, Bpemsi TpaBiaeHus 30... 60 ¢ B 3aBUCUMOCTH OT
TepMOOOpaOOTKH AeTayii. B kadyecTBe aHOIOB MPUMEHSIOT IUIACTHUHBI U3 CBUHIIA,
oAb KOTOPBIX B 2... 4 pas3a JOJDKHA NPEBBILIATH IUIOHIaAb 00padaThiBaeMoi
IIOBEPXHOCTH JCTaJICH.

[Tocne anoaHOM 00paOOTKH JI€Tadu MPOMBIBAIOT B BAHHE C XOJIOJIHON BOJIOW B
teuenue 0,5... 1,0 mun. [loBepXHOCTH AeTaneil mocjae aHOJIHOW OOpabOTKH JOHKHA
UMETh CBETJI0-CEPEOPUCTHIN IIBET.

C uenp0  MOJNYyYEHUS  HAACKHBIX  YCTOMYMBBIX  pE3YyJIbTAaTOB IO
MPOYHOCTH  CLEIUICHUST  TOKPBITUSL C  OCHOBOM  MpH  BOCCTaHOBJIECHUU
KpYIHOTa0ApUTHBIX JI€Tajed, W3TOTOBJIECHHBIX U3 JIETUPOBAHHBIX CTajed U
3aKaJICHHBIX JI0 BBICOKOW TBEPAOCTH, aHOJIHYIO0 00pabOTKy JeTalleid BeIyT CHayaja B
pacTBOpe XJIOPUCTOTO Xkenesa, 3areM B 30% pacTBope cepHOM KHCIOTHL. B BaHHE
YKEJIE3HEHUsI JAEeTAIM BbIAEPKUBAIOT 0€3 Toka 1 ... 2 MUH A NOJOIPEBa, a MOTOM
noABEpraroT TpapieHU10. CTajnbHbIE JETalu C PAa3IUYHOM TEPMHYECKONM M XMMHUKO-
TepMUUYECKON 00pabOTKOM TpaBsAT mpu IioTHOCcTU Toka 40... 100 A/nM2 B TeueHue
2... 5 muH. Temneparypa XJOpUCTOTO ANEKTPOIUTA AOKHA ObITH B mpenenax 70...
80°C. Ilocne TpaBieHHUs B XJIOPUCTOM IJIEKTPOIUTE AETAIH TIIATENBHO IPOMBIBAIOT B
XOJIOHHOM BOJE C MLENbI0 YJNAJNEHUS OCTAaTKOB XJIOPUCTOTO DJIEKTPOJIUTAa U
OXJIAXKAECHUS JeTanu. Jlas OuYMCTKM JeTanu OT Mwulama, oO0pa3ylouierocs IMpu
TPaBJICHUU B XJIOPUCTOM DJIEKTPOJIHUTE, MPOU3BOAMUTCS aHOAHas oOpaboTka B 30%
pactBope H2S04. Tlocne aHOMHOM OYHUCTKM JACTaId MPOMBIBAIOT CHadasla XOJOIHOM,
IIOTOM TEIUION BOJAOM. IIpy mpOMBIBKE HE TOJIBKO YAAISIIOT OCTATKA CEPHOM KUCIIOTHI
C TOBEPXHOCTEW JAeTaliel M TMOJBECHBIX MPHUCTIOCOOJICHU, HO W TMPOTPEBAIOT
NOBEPXHOCTHBIE CJOM MeETajula KpYNMHOTaOapUTHBIX JAeTaled. 3aTeM 3arpykaroT
MOJIBECKY C JIETalsIMU B BaHHY >KEJIE3HEHHUsS W BblAepkuBaroT 0e3 Toka 20 ...30 c,
BKJIFOYAIOT TOK INIOTHOCTHIO 2...3 A/AM2 M OCa)XJar0T METaJUI B TeUCHUE 3...5 MUH,
[MOBBIIIAIOT TOK 10 IUTOTHOCTH 10... 15 A/AM2 u cHOBa OCaXIar0T METALI B TEYEHUE
3... 5 MuH, ToClie 3TOTO JOBOJAST IUIOTHOCTh TOKa O HEOOXOJUMOW BEIIUYUHBI
COrJIaCHO 3a/JlaHHOMY pekuMy. [lo BO3MOKHOCTM HapalllMBaHHE BEJIMYMHBI TOKa
JAydille TPOU3BOJAUTH TOCTENEHHO. B ropsymx XJIOPUCTBIX  AJIEKTPOJHUTAX
IPUMEHSIOTCS CIICAYIOIIUE PEKUMBI JICKTPOJIN3a: IIIOTHOCTh Toka 15... 40 A/nm2,
temneparypa anekrpoiaura 60... 80 °C. IIpu Xelne3HEHUH HCTIOJIB3YIOT aHOIbI U3
Manoyriepoauctoit ctanu Mapku Ct. 2, Cr. 3, ctans 10, APMKO. JlnuHa aHozi0B
JI0JIKHA OBITh MEHBIIIE JUTMHBI fAeTaneit Ha 5... 10 MM. AHOJBI pacmojararoT B BaHHE



Ha paccrossauu 180...200 MM apyr OT Apyra U Ha. paccTosHuM B npeaenax 100 Mm ot
netayneid. Ilnomane aHOMOB OJDKHA MPUMEPHO B JiBa pasza MPEBbILIATH IUIOLIAAb
neraner. Jleranm DOJDKHBI MOTpyKarbCsd B BaHHy Ha 50 ...80 MM HMXKE BEPXHETO
YPOBHSI AJICKTPOJIUTA U HE JOXOAUTHh 10 1aHAa BanHbl Ha 100...150 mMM. AHOmBI
HEOOXOAMMO TOMEIIAaTh B YeXJbl M3 CTEKJIOTKaHU BO M30€KaHHE 3arps3HEHUs
anekTpoauTa. [lo okoHYaHMM Tpolecca JKEIE3HEHUs! AeTalld MPOMBIBAIOT B BAHHE C
ropsiueit Bogon (60... 70 °C), a 3areM MHoJBEprarOT HEWTpalIM3alUUd B PacTBOpE
cocTaBa, I/J:

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

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

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

BrI100p 27€KTpOIUTOB JKeJIe3HEHUsI. Y CIIOBUS IJIEKTPoiIn3a (KOHIICHTPAIUIO U
TEMIIEPATYPy AIEKTPOJIUTA, TUIOTHOCTh TOKA) BHIOMPAOT B 3aBUCUMOCTH OT CBOMCTB
MOKPBITUM, TOJYy4YaeMbIX TIPU KEJIC3HEHUHU, TpeOyeMol TOJIIMHBI TOKPBITHS,
xapakTepa padoThl JeTalu U €€ KOHPUTrypaluu.

Jlst BOCCTAHOBJICHMS JeTaneun CEIBbCKOXO03SIMCTBECHHOM TEXHUKH,
M3TOTOBJIEHHBIX M3 HOpMaM30BaHHBIX ctanei 20, 30, 35, 40, 45, MUKpPOTBEPAOCTh
KOTOphIX HaxoauTcs B mpenenax 2000... 2400 H/MM2, n uMerommx, Kak MpaBHiIo,
3HAYUTEJIbHBIE U3HOCHI, PEKOMEHAYETCSI MCII0Jb30BaTh CPEIHEKOHIICHTPHUPOBAHHBIN
AIEKTPOIUT onTuManbHOM KoHIeHTparm#u (300...350 1/ XJ10pucToro xemnes3a).

JInst BocCTaHOBJIEHUS JeTajed, M3rOTOBJICHHBIX W3 CPEIHEYIVIEPOJUCTHIX U
TepMUYECKH o00paboTaHHbIx cranet 35, 40, 45, 452, 50, 65I' m npyrux,
MHKPOTBEPAOCTh KOTOpbIX HaxomutTcs B mnpenemax 2400...3200 u 3600...4100

H/Mm2, PEKOMEHyETCSA HCIIOJIb30BATh MAJIOKOHIIEHTPUPOBAHHBIN 151
CPEIHEKOHLICHTPUPOBAHHBIA  3JIEKTPOJIUTHI, TO3BOJIAIOIIME MOIY4YaTh MOKPBITHS
tommuHo g0 1,0... 1,5 mm. OneiT paboOThl PEMOHTHBIX MNPEANPHUITHI IO

BOCCTAHOBJICHHIO  JIETal€dl  JKelie3-HeHHWeM I[oKa3all, 4To Tpu pa3padboTke
TEXHOJIOTUYECKOT0  Tpoliecca  CIENyeT  PYKOBOJICTBOBATHCS  CIEAYIOIIMMHU
COOOpOKEHUSIMHU.  DJIEKTPOJMTHl MaJOW M CpeIHEeW KOHUEHTpaluu  JaroT
BO3MOXHOCTh TIOJIy4aTh TOKPBITUSA, MHMKPOTBEPJOCTh KOTOPBIX HaXOIUTCS B
npenenax 2000...6500 H/mMM2. B 3Tux 35eKTpoOJMTaX MOKHO BOCCTAHABIIUBAThH
MIMPOKYI0 HOMEHKJIATYpy AE€Taneil, U3rOTOBJICHHBIX M3 Pa3HbIX CTaJed M MMEIOLIUX
PA3TUYHYI0 TEPMHYECKYI0 U XUMHUKO-TEPMHUYECKYI0 00padOTKy, 32 HMCKIIOYCHHUEM
JeTanei ¢ u3Hocamu Oojee 2 MM.

ToJsicThle TOKPBITUST HEBBICOKOW TBEPAOCTH MOTYT OBITh MOJYyYE€HBI MPHU
UCIIOJIb30BaHUM 00Jie€ KOHIIEHTPUPOBAHHBIX JJICKTPOJIUTOB.



Kontponps kauectBa mokpsiTuil. Ilocne xkene3HeHUs: U NPOMBIBKU " JeTanei

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 BHeEmIHEM OCMOTpPE TPOBEPSIOT HAJWYUE OTCIOSHUM TOKPBITUH,
IIIEPOXOBATOCTh TMOBEPXHOCTH M XapakTep ACHIAPUTOB HA OCTPBIX KpPOMKaXx,
oOpamaroT BHUMaHHWE Ha IJIOTHOCTh OCAaKoB M Ojeck. KauecTBeHHOE MOKPHITHE HE
JOJDKHO MMETh HApOCTOB, OYrOpKOB, OOJIBIIOIO KOJMYECTBA JCHAPHUTOB, B3yTHS,
Pa3pbIBOB, METYIICHUS U APYTUX MOIOOHBIX Je()EKTOB.

KenesHeHve Ha acUMMETPUYHOM TOKE. 3a MOCIEIHEEe BpeMsi B PEMOHTHOM
MIPOU3BOJICTBE HAIIUIU TPUMEHEHHUE TEXHOJOTHUUECKHE TTPUEMbl HAHECEHUSI YKETE3HBIX
MOKPBITUA  TMYyTEeM  HCMOJb30BAaHUS ~ ACUMMETPUYHOTO  TEPEMEHHOTO0  TOKa
MPOMBINLJICHHOW 4YacToThl. [Ipu JKene3HeHWHW Ha acCUMMETPUYHOM TOKE MOXKHO B
IIUPOKUX Tpeaesiax HU3MEHATbh CTPYKTYpy U (HU3MKO-MEXaHUYECKHE CBOMCTBA
MIOKPBITUH, a TaK)Ke 00ECIeUNTh BBICOKYIO MPOYHOCTH CIICIJICHUS OCAJKOB JKelie3a C
BOCCTAHOBJICHHBIMH JeTalsiMU. B HacTosiiee Bpems pa3pabOTaHO MHOTO CXeM
dbopMupOBaHUS MEPUOTNIESCKOTO ACHMMETPUYHOTO TOKA.

Hawnbomibiiee pactpocTpaHeHHe B pEMOHTHOM IIPOM3BOJICTBE MOJIyYHIa CXeMa
YCTAHOBKHU JIJIs1 TOTYUYEHHS IEPUOANUYECKOTO TOKA, MPEeUIoKeHHass A. A.’DnTeiHOM
u P. C. IlusaBckum u npuBeieHHas Ha pucyHke 21. OCHOBHOE BIIMSIHUE HAa Ka4€CTBO
MOKPBITUH U (U3UKO-ME-XaHUYECKUE CBOMCTBA OKAa3bIBACT OTHOILICHUE IJIOTHOCTH
KaTOJIHOTO TOKa J[K K MIoTHOCTH aHOAHOTO ToKa Jla, To ecth p=/1k//a.

Jlnst obecrieueHus: HaJIC)KHOW MPOYHOCTH CIEIJICHUS] TOKPBITHI C OCHOBHBIM
METaJIJIOM TMPOIECC JKeJe3HEeHUs] HaumHaroT npu Jx=2... 3 A/aM2 u KaTOAHO-
a"HojxHOM oTHomeHuu 1,3... 1,5 1 ocaxxgaroT MeTajll B TeueHue 2... 3 MUH. 3aTeM B
TeueHrue 10 MHMH IUIABHO YBEJIMYMBAIOT IUIOTHOCTH KaTtoaHoro toka jo 40... 50
A/mm2, a 1|3 nmoBomAT 10 3HayeHus, paBHoro 8... 10, W TPOAOKAIOT MPOIECC
JKEJIe3HEHUsI J10 TOJYYEeHHs HEOOXOJAMMBIX pa3MepoB jertaieid. Temmeparypa
anekTposuta HaxoauTcss B mpenenax 20... 40 °C. Ilpu 3Tux pexuMax cCpenHss
CKOPOCTB OcaxkaeHus xeie3a coctapiser 0,25... 0,35 mm/ga*. OcaxxaeHne MeTallia Ha
ACUMMETPUYHOM  MEPEMEHHOM  TOKE  MOXHO»  BE€CTH U3  OOBIYHOTO
MaJIOKOHLIEHTPUPOBAHHOTO  AJICKTPOJIUTA CJEAYIOIIET0 COCTaBa: JBYXJIOPUCTOE
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 (JK) U 1p, MOXKHO TOJTYYUTh TTOKPBITUS C
BbICOKOM MuKpoTBepaoctbio. I[lpu p=4...8 m [k = 20A/mM2 MUKpPOTBEPAOCTH
nokpeITuil focturaet 4500... 5200 H/MM2, a ipu Tex ke 3HaUeHUsX p, HO npu Jx=40
A/mm2,— 5200 ...5700 H/mMm2.

Mexanuueckas 00paboTKa. Mexanndeckas 00paboTka JIeTaJen,,
BOCCTAaHOBJICHHBIX JKEJIE3HEHHEM, MOXET MPOU3BOJUTHCA HUIM(POBAHUEM WM
TOYEHUEM B 3aBUCUMOCTH OT TBEPIOCTH MOKPHITHS U KoHurypauuu neranu. [Ipu
NUIM(OBaHUM PEKOMEHIYETCSl UCIIOJIb30BaTh KPYTH U3 JIEKTPOKOPYHA TBEPAOCTHIO
CMI—CM2, 3epHuctocteto 16 ... 25-Ha KepamMU4eCKOW CBsI3KE. PeXuMbl
nui@oBaHus TPUHUMAIOTCS Cleayrolue: npoaoibHas nogaya — 0,3 ... 0,5 m/muH,
nonepeynas nmogada— 0,005... 0,015 Mmm/AB, X0, CKOPOCTh HMUIM(POBATIBLHOTO KPYTe
— 20... 35 wm/c, ckopocTh BpamieHus usnenus—I10 M/MUH, pacxoJ CMa304yHO-
OXJIQXKIAIOMICH KUIKOCTH — He MeHee 15 n/mMuH. OO6paboTKa 3JIEKTPOIUTUUSCKOTO
Keye3a pe3aHueM OTIMYAeTCs OT O00pabOTKU pe3aHUueM OOBIUHBIX YTIEPOIAUCTHIX
cTajnei.

Oco0EHHOCTh MSATKHUX OC3aJKOB — TO, YTO OHU HACBILIEHbl BKIOYEHUSIMU
TUIPOOKUCH B 3HAYUTENBHO OOJIBILIEH CTENEHU, YEM TBEPBIE OCAIKH.

OO0paboTKy MOKPBITHN PEKOMEHAYETCA NPOU3BOAUTH PE3LOM, OCHAIIEHHBIM
IIJJACTUHKOMN METAIIIOKEPAMHUYECKOTO  TBEPAOTO crulaa  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
ropst4e MPOMBIBKH; 5 — BaHHA XOJOJHOMN
MPOMBIBKH; 6 — BaHHA aHOJIHOTO TPAaBJICHUS;

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

10 — crennax 3emdonna; 11 — xanopudep;

12 — snekTporensdep;

13 — cOopHUK-HEUTpaIU3aTOP



IIpakTnuyeckoe 3anaTue Nel8

Tema: PazpadoTka 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 Texunueckas u cripaBOYHas JIATEPATypa

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

1.4 T'ennbepr I'.b., [Texenuc I'.J. «PEeMOHT MpOMBINIIIEHHOTO 000PYIOBAHUS -
M.: Beicuias mkoisa 1988roa

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

2 ITopsaiOK BHINOJIHEHUS PadoThI
2.1 CooO1ieHne TeMbl, I1aHa TOCTAHOBKA IIEJIA yPOKa.
2.2 KoHCnekTupoBaHME BapUAaHTOB TEXHOJOTMYECKOM IOCIEI0BATEIBHOCTH
BBINIOJIHEHUS METAJUTM3alMU Ha PAa3JIMYHOM 000PYJOBAaHUHU U YCTaHOBKAX.
2.3 BbINOAHUTH CXeMy METAUIM3AalMM Ha Pa3jJIuyHOM OOOpYJOBaHUM U
YCTaHOBKaXx.
2.4 «Pa30uTh» TEXHOJIOTMYECKYIO MOCIEAOBATEIbHOCTh BOCCTAHOBIICHUS JIETANU
METO/JIaM METaJUIM3allMd Ha ONepaly COIJIACHO padOYMM MeECTaM BBIMOJHEHUS
OTJIEJIbHBIX AJIEMEHTOB IIPOLECCAa METAIIN3ALIMH.
2.5 3anucaTh TEXHOJIOTMYECKUMH IIPOLECC BOCCTAHOBJICHMS JETald METOJaM
MeTaJlIM3anuu B cooTBeTcTBHE ¢ TpeboBanue ECK/I Bbienss onepanuu 1 Kpatkoe
UX COJIEpKAHHUE.

3 BoinosiHeHHe padoThI

3.1 Meraiun3anuend Ha3bIBAETCS MPOLECC HAHECEHHs PACIUIaBJIEHHOIO MeTaula Ha
MOBEPXHOCTh J€TalIM MyTeM HambUieHUs. CylIIHOCTh IpoLiecca COCTOUT B TOM, YTO
pacIuUIaBiI€HHBIA B CIELMATIBHOM MPUOOpPE METaIU3aTOpe METall MOAXBAThIBACTCS
CTpyel BO3JyXa WM ra3a, pachbUIsSeTCs U MeIbYallllMMKU YaCTULIAMU TEPEHOCUTCS
Ha IIpPEABapUTEIbHO IIOATOTOBIEHHYIO IIOBEPXHOCTh JeTanu. JlaBieHuwe cTpyu
BO3/1yXa COCTABIISET , CKOPOCTb IIEPEHOCA YACTHII 2 pasmepsl
4acTU 2 . METAJUIN3aLKS IUPOKO PUMEHSETCS B PEMOHTHOM IIPAKTHKE,
TaK KakK MO3BOJISIET MOJYUYUTh MOKPHITHE TOIIIMHON 10 8 MM. [IpoyHOCTh cuenienus
HAIUIaBJIEHHOT'O METAJUIA C OCHOBHOM JI€TAJIbIO B 3HAYUTEJIBHOMN CTENIEHU 3aBUCUT OT
[OATOTOBUTEIBHBIX onepauuii. [IoBepXHOCTh OYHMIAETCS OT Macia U Ipsi3u



NECKOCTPYHHBIMU amnmnapaTaMi C KBapLEBbIM NECKOM YIAJIAETCS OKUCHAs IJICHKA.
JUis npuaaHus AeTanu NpaBWIBHOW T€OMETPUYECKON (opMbl ee 00padaThIBaIoOT,
MOBEPXHOCTH JICTAJHN OJDKHA OBITH IIEPOXOBATOM I JYYIIETO CHEIUICHUS YaCTHUIL
HaNbIJICHHOTO MeTaiia. Ha munnaapuueckux netaisix Hape3aeTcs pBaHas pe3boa.

i

Pucynok 1 Cxema meTamm3anOHHON YCTaHOBKH:
1 — Gapaban; 2 — MPOBOJIOKA-IJIEKTPO; 3 — TATOBBIE POJIMKHU; 4 — HAMPABIISIOIINEC
TpyOKH; 5 — nmpueMHbie TpyOKkH; 6 — comio; 7 — CTPysl PaclbUICHHOIO METaia; 8 —
neranb; 9 — tpanchopmarop: 10 — peaykrop ¢ manomerpoM; 11 — kommpeccop; 12 —
BO3IYIIHBIN peaykTop; 13 — macnooTaenurens; 14 — aIeKTpOIMmT.

Ha pucynke mnpuBeneHa cxemMa pabOThl METATU3AMOHHON ycTaHOBKU. C
OapabaHa TMPOBOJIOKA-AJIEKTPOJ 2 TIOJNAETCS TATOBBIMH pPOJUKaMH 3  uepes
HampaBjsionMe TpyOkn 4 B TpUEMHBIE TPYOKH 5, K KOTOPBIM TIOCTyHaeT
anekTpuyeckuil Tok. Ot kommpeccopa 11 depe3 comio 6 momaeTcsi CxKaTblii BO3AYX
0oJ JaBjJCHUEM PacninaBneHHbBI  3IEKTPOAYTrOM METaul  BIEKTpOAa
MOJAETCS Ha TIOBEPXHOCTh PEMOHTUPYEMOM AeTaln 8.

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

Mertannuzaiust HWIMHIPUYECKUX IeTAIe MOKET MPOU3BOJUTHCS HA TOKAPHOM
crtanke. Jleraspb 3akperuisieTcss B IEHTpaX TOKApHOTO CTaHKa, METaIu3aTop
YCTaHaBJIMBAETCS Ha CYNIOpTe, JeTallb MEIJCHHO BpaIllaeTCs W METaIU3aTop
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 METall | BAHTOPE3HbIN
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 TeXHOJ0rHYECKOro MpPoIecca BOCCTAHOBJIEHUS MOBEPXHOCTEM
NMOJIMMEPHBbIMU MAaTePHAJIAMM

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

1 MarepuajibHOe o0ecnieyeHune

1.2 MHCTpYKIMS K TPaKTUYECKOM padoTe.

1.3 TexHuueckas u cnpaBoOYHas JUTEPATypa

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

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

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

2 IopsiaoK BBIMOJHEHUSA PA0OTHI

3.1. Coo01uieHue TeMbl, MJIaHa TOCTAaHOBKA LEIN YPOKa.

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

3.3. BbINOAHUTH CXEMY BBITIOJTHEHUS BOCCTAHOBJICHUS JeTanu
MJIaCTMACCOBBIMHM KOMIIO3UIIUSIMUA HA PAa3IMYHOM 00OPYIOBAaHUM U YCTAHOBKAX.

3.4. «Pa30utp» TEXHOJOIMYECKYIO IOCJIEeI0BATEIbHOCTh BOCCTAHOBJICHUS
JETAIN TIIACTMACCOBBIMHM KOMIIO3HUITUSIMUA Ha OIEpaIldy COTJIacHO pabodmM MecTam
BBITIOJTHEHUS OTAEIbHBIX 3JIEMEHTOB MPOLIecca METAIIM3ALIUH.

3.5. 3ammucaTh TEXHOJOTUYECKUM  TPOIECC  BOCCTAHOBJICHUS  JCTalu
MJIaCTMACCOBBIMM KOMITO3UIIUSIMH B cOOTBeTCTBUE ¢ TpeboBanue ECK]I, Bbienss
OIepalnu U KPaTKOe UX COJCPIKAHUE.

3 BoinosiHeHne padoThl

3.6. Axpunar ACT-T, OyTtakpui, 3MOKCUIHO-akpuiIoBas miactmacca CX9-2
U HEKOTOpbIE JPYTHE IIACTMACCOBBIE 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 MMOJIMMEPHBIX MAaTEPUAJIOB BECbMa IIHPOKA.
OHU HUCHOJB3YIOTCS MPHU PEMOHTE M3HOIIECHHBIX JeTalieil U COOPOYHBIX €IMHHIL
IPOMBIIUIEHHOTO 00OpYJIOBaHMS B KAaueCTBE KOMIIEHCATOPOB HM3HOCA IS
BOCCTAHOBJICHMSI HAPYIIEHHBIX Pa3MEpHBIX LIENeil CTaHKOB U MalluH. [losmMepHbIMU
MaTepuallaMi BOCCTAHABJIMBAIOT: KpPYrOBbI€ HAIpPaBISIOIIME CTAaHUH Kapyceib
CTAHKOB,  HANpaBJISIIOLIME  KApPETOK  TOKAPHBIX,  (pe3epHbIX,  PACTOUYHBIX,
3y0o(dpe3epHbIX, 3y0OCTpOralbHbIX, PaAUalbHO-CBEPIWIBHBIX U JAPYTHX CTAHKOB;
KIMHbS M IUIAHKKM MEXAaHM3MOB BCEX BHJIOB O0OOpYy/IOBaHHS, B TOM 4YHUCIE
MeXaHU4eCcKuX mpeccoB. OHU TaKKE MCIOIB3YIOTCS Ui PEMOHTA TMOJIIMITHUKOB,
HIMUHAENIEH PEBOJBBEPHBIX T'OJOBOK TOKAPHO-PEBOJIBBEPHBIX CTAHKOB, OTBEPCTHIA
1OJT MUHOJIb 3aJHEeNW 0abKku, pe3bObl raek XOJOBBIX, BUHTOB, BTYJIOK, IOCAJ0YHBIX
MECT 3yOuaThIX KOJIEC M HIKMBOB JI€Taleld TMIPOHACOCOB KYJIHCHBIX MEXaHU3MOB M
1.p.

3.8. 3arBepzeBlIME IJIACTUHKU U3 3TUX MATEPUAIOB U3HOCOCTOMKH, XOPOILIO
paboTaloT B TMape ¢ YyryHOM, cTaibio, OpoH30il. [lpu 3ToM kod(pduiueHt TpeHus
cocrapisier 0,18, a mpu BBeIEHMM B KOMIO3HUIMIO TpeOyeMoro KOJIMYeCTBa
aHTH(PPUKIIMOHHOTO MaTepuaa oH ymenbmarcs 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 KAUECTBO M TPYJAOEMKOCTb PEMOHTA arperara B
nenoM. Yem TouHee W uyuile 0OpaboTaHbl (HOPMYIOIIHME MOBEPXHOCTH, TEM
KauyeCTBEHHEE TMOJIy4yaeTcsl compsiraemasl MOBEPXHOCTh TPEHMS U3 IJIACTMACCOBOM
KOMITO3UIIMM, @ YeM TOYHEE OCYILIECTBJIEHA BbIBEPKAa COOPOUYHON EIUHUIBI Tepe
3aJIMBKOM MJIaCTMACCHI, TEM BBIII€ KAU€CTBO BOCCTAHABIIMBAEMBIX Pa3MEpHBIX Ienei
MEXAHU3MOB I10CJIE OTBEPKIACHUS MTOCIEIHEN. B pe3yibrare HCKIIFOYArOTCS ONEpaLiU
JIOTIOJIHUTEIHbHON PUTOHKH HANIPABIISIFOIIHX.

Tabnuna 1 TexHnonoruueckuit mporecc BOCCTAHOBICHUS I€Tallel TOJIMMEPHBIMU
MarepuaiaMu

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

TOYHOCTH 0a30BoOH ((popMyroieii)
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.




IIpakTnueckoe 3anaTue Ne2(

Tema: «BoccranoB/ieHHe aeTajieil pe3b00BBIX COCIUHECHUI

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

11 MarepuanbHoe obecrnieueHue

11.1 HMHCcTpyKuMs K MPaKTUYECKOMY 3aHSITHIO.

11.2 Yeprexu neraneil.

11.3 ChnpaBouHasi U TEXHHUYECKAs JIUTEpPaATypa.

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

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

12 Tlopsaok BBIMOIHEHUS pabOThI

12.1 BbINOTHUTE ONUCAHHE BOCCTAHOBJIEHUS PE3bOOBBIX MOBEPXHOCTEH
JeTaJeu.

12.2  BriOpaTh ciocob peMoHTa JieTajieil pe3b00BOro COeAMHEHUS.

12.3  YcraHOBUTH Olepaliiii BOCCTAaHOBJIEHUS PE3bOOBOT0 COCTUHEHUSI.

12.4 BBINOIHUTH CXEMY PEMOHTA PE3b00BOT0 COETUHEHHS.

3 TeopeTnueckue NpPeANOChUTKH pabOThI

PemoHT netajieil pe3b00BbIX COCAMHEHU I

B mro6oii mammne cBoie 60 % neraneit umeroT pe3nOy. [Ipu skcruryaranuu
MallUH pe3b0a M3HAIIMBAETCS, BUTKHM CMHMHAIOTCS, NeDOPMHUPYIOTCS U CPBIBAIOTCS.
[TprueM HM3HAIIKMBAHUIO W TMOBPEXKICHUSM MOJBEPraloTCs MPEXkKAEe BCErO Pe3bOOBbIC
orBepcTusi. He3HauuTenbHbIE TOBPEXKICHUS pe3bObl  (cMmsTHE, AepopMaliiu
OTJICTTPHBIX BUTKOB) YCTPAHSIOT KaTHMOPOBKOW €€ METYMKOM WM Tuiamkou. [lpw
CpbiBe Ooisiee JBYX HHUTOK M JAPYIMX CEpPhE3HBIX MOBPEKICHUSAX MPUMEHSIOT
pazNuYHble METOAbl BOCCTAaHOBJICHMS pPe3bObl B 3aBUCUMOCTH OT KOHCTPYKIUHU
JeTalll, TUTA pe3b0bl (HapyKHasl UM BHYTPEHHSS) U T. 1.

Hapyxnywo pe3s0y (Ha Bajax, oO0CAX H T.1.) BOCCTAHABJIUBAIOT
CJIeAYIIUMH CIIOCO0aMu:

-Hape3aHueM pe3bObl PEMOHTHOTO pa3Mepa;

-HaIlJIaBKOM U Hape3aHHeM pe3bObl HOMUHAIILHOTO pa3Mepa;

-3JICKTPOKOHTAKTHOW ITPUBAPKOM MPOBOJIOKH;

-3aMEHOU U3HOIIEHHOU pe3b00BOM YacTH JACTaH.

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

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



dmocom u B cpene mapa. llepen HamnmaBkoiél crapyr pe3bOy cpesator. Ilocne
HAIUIaBKH JIeTallb IPOTAYMBAIOT U HApe3aloT pe3b0y HOMUHAIBHOTO pa3Mepa.

BoccranaBinuBaroT pe3bObl TakkKe 3JIEKTPOKOHTAKTHOM MPHUBAPKOUM MPOBOJIOKH.
[Tocne npuBapku MPOBOJIOKHU JI€Tajdb 00TAUMBAIOT U HAPE3AIOT PE3b0y HOMUHAIBHOTO
pa3mepa.

WNHorna KoHell 1eTainy ¢ U3HOIIEHHON pe3b00il 0Tpe3aroT, U3rOTOBIISIOT HOBYIO
4acTh JI€Talld, KOTOPYIO CBEPTHIBAIOT WM CBAPUBAIOT C OCTABILICKCS YacCThIO. 3aTEM
Hape3aT pe3b0y HOMHHAIBHOTO pa3Mepa. [Ipu Gonbiiom auameTpe pe3bObl HHOTAA
ee He OTpe3aroT, a 00TaYnBaIOT, 3aTEM HAIPECCOBBIBAIOT KOJIBIIO U HApe3aloT pe3b0y
HOMHMHAJIBHOT'O pa3Mepa.

BHyTpeHHI0I0 pe3p0y BOCCTaHABIMBAIOT Yallle BCETO B KOPIYCHBIX U JAPYTUX
0a3UCHBIX JETaNAX, U3TOTOBJICHHBIX U3 UyI'yHa M alIOMHUHHEBBIX cIjiaBoB. [Ipu sTom
HE3aBUCUMO OT MaTepuajia JeTalell Xapakrep H3HOcCa pe3bO0OBBIX OTBEPCTHI
OJIMHAKOB: HAMOONBIINK M3HOC W CPBIBBI MMEIOT TEpBBIC ABA-TPU BUTKA PE3bOBI,
OCTAJIbHBIE BUTKM W3HAIIMBAIOTCS 3HAYUTEIBHO MEHbIIE. JTO OOBACHIETCS
Pa3IMYHON HArpy3KoM Ha BUTKU PE3b0OBOT0 COEIMHEHMSI: IEPBBIM BUTOK HArPYKEH B
[SATh-IIECTh pa3 00JIbIIE MOCIETHETO.

BHyTpeHHI010 pe3b0y BOCCTAHABJIMBAIOT CJICAYIOIIMMHU CIIOCO0AMU:

-Hape3aHueM pe3bObl PEMOHTHOTO pa3Mepa;

-Hape3aHueM pe3b0bl HOMMHAIBHOTO pa3Mepa Ha HOBOM MECTE;

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

-C IPUMEHEHUEM MOJIUMEPHBIX KOMITO3UIIN;

-TIOCTaHOBKOW pe3b00BOM MPOOKH (BBEPTHIIIA);

-YCTaHOBKOU Pe3b00BOM CIIUPATbHON BCTABKH.

B cnyuae Hape3aHums pe3pObl PEMOHTHOTO pa3Mepa YacTo TMPUXOTUTCS
W3rOTaBIMBaTh CTYINEHYATYI0 IMWIbKy. Hapeszanuwe pe3pObl Ha HOBOM MECTE
BO3MOXKHO B TOM CiIy4ae, €CIIM KOHCTPYKIUS JeTaleld COCTUHEHHS I03BOJISIET
MU3MEHUTH pacIoI0KeHUE pe3p00BOTO OTBEPCTUS oe3 HapylIeHUs
B3anmMo3aMeHseMocTu (cTymuibl, GiaHiel U ap.). llepen 3aBapkoil 00s3aTenbHO
YAAISIOT CTapyIo pe3noy.

B kadecTBe MOMMMEpPHBIX KOMIO3UIMI TIPU BOCCTAHOBICHHUU PE3OOBHIX
COEIMHEHHI 0OBIYHO MCIIOIb3YIOT COCTaBbl HA OCHOBE SMOKCUIHON CMOJIBL.

[Ipu mnocraHoBke pe3bOOBOIl MPOOKM M3HOIIEHHOE pe3b00BOE OTBEPCTHE
paccBepAMBAIOT WM PAacTAYMBAIOT, HApe3al0T B HEM Pe3b0y U BBEPTHIBAIOT B HETO
npoOKy. 3areM B HEH CBepJAT OTBEPCTHE M HaApe3aloT pe3b0y HOMHHAIBHOTO
pa3mepa. Yacto pe3pOOBBIE TPOOKH JOMOIHUTENBHO 3aKPEIUISIOT IOCPEICTBOM
KJICCBBIX KOMIIO3HMIIMMA WM CTONMOPHBIMU IIMHJIbKAMH, BBEPHYTHIMH Ha TPAHUIIC
IpOOKH C ICTAIBIO.

Jliss peMoHTa pPE3bOOBBIX OTBEPCTHH pa3padoTaid W MPUMEHSIOT CIOC00
YCTaHOBKU Pe3bOOBBIX CHHUPATBHBIX BCTAaBOK. BCTaBKYy M3roTaBiIMBalOT B BUIE



NPY>KUHAIIEH CIUpAIM W3 HEP)KaBEIONIeH MPOBOJIOKA POMOMYECKOTO CEYECHHS C
ocTpbIM yrioMm 60°. HapyXHast U BHYTPEHHssSI TOBEPXHOCTH BCTABKHU IPEIACTABIIIOT
co00ll METPUYECKYIO pe3b0y pa3HbIX pazMepoB. Ha 0lHOM KOHIlE BCTaBKU pa3MelleH
TEXHOJIOTUYECKHI TOBOJOK C HACEYKOM, C MOMOIIBI0 KOTOPOTO CIEUHUAIbHBIM
KJIFOUOM BCTAaBKY BBEPTBHIBAIOT B OTBEPCTHE. 3aTe€M 3TOT TMOBOJOK YAAISIOT
CHelMaIbHBIM OOPOJAKOM.

OCHOBHBIM  HEJOCTATKOM HAIUVIABKU  CJIEAYET CUYNATATh CHH)KCHUE
yctaiocTHOM mpouHocTu jAetand (oT 10 mo 30%) u BO3MOXXHOCTH IMPOKOTa
TOHKOCTEHHBIX JleTanield. Pe3pOoBble OTBEpCTHS HMMEIOT CJEAYIOIIHMEe OCHOBHBIE
NePEKThI:Cpbl8, 3a0UMOCmsb, CMAMuUE U 8bIKPAWUBAHUE OTICIbHBIX BUTKOB, U3HOC TIO
BHYTPEHHEMY U CpEeIHEMY AuameTpaM u Jp. i uX peMOHTa IPUMEHSIOT Pa3InyHbIe
CIIOCOOBI.

OCHOBHO# HEZOCTATOK 3aBAPKH OTBEPCTUN C MOCIEIYIOIINM CBEPJIECHUEM U
Hape3aHueM pe3bObl HOMHMHAJIBHOIO pa3Mepa - OoJbllas 30Ha TEPMHUYECKOTO
BIIUSIHUSA, YTO TMPUBOJUT K OTOEITYy 4UyryHa, 0Opa3OBaHHMIO TPEIIMH M KOPOOJICHHIO,
U3MEHEHHUIO CTPYKTYphl MaTepHalia U CHI)KCHHIO MPOYHOCTH Pe3bObl MOYTH B JIBa
paza. Hapesanue pe3r00BOro OTBEPCTHS HA HOBOM MECTE€ BO3MOXKHO TOJIBKO B TOM
cilly4ae, KOrJa €ro pacloJIO)K€HHE MOXKET OBITh H3MEHEHO 0e3 HapyIIeHHUs
B3aMMO3aMEHAEMOCTH COCTMHECHHUS (CTynuUIlbl Oapabana u T. 11.).

Crabunm3anuio  pe3bOOBBIX  COCNMHEHHM  TMOJMMEPHONW  KOMIIO3UITUEH
UCIOJIB3YIOT MPH CYMMapHOM HM3HOCE COEJIMHEHHUs LINWIbKa - Kopiyc He 6oiee 0,3
MM. YCTaHOBKa CHUPAIBHOM BCTAaBKH IPU PEMOHTE OTBETCTBEHHBIX JIETAIEH H
arperaToB MOJIy4YuJIa IIUPOKOE IPUMEHEHHE.

Hapezanue pe3p00BOro OTBEPCTHS HA HOBOM MECTE€ BO3MOXHO TOJILKO B TOM
cillyyae, KOTJa €ro pacloJIOKEHUE MOKET OBbITh H3MEHEHO 0e3 HapylleHUs
B3aMMO3aMEHAEMOCTH COeNUHeHUs (CTynuilpl Oapabana u T. 1.), CraOuian3anuio
PEe3bOOBBIX COCIMHEHUN TOJUMEPHOM KOMIIO3WUIIUEH HCIIOJIB3YIOT MPH CyMMapHOM
M3HOCE COEIMHEHMs IIMUJIbKA - Kopmyc He Oonee 0,3 MM, YcraHOBKa cnvpaibHOM
BCTaBKM NPU PEMOHTE OTBETCTBEHHBIX JETal€il M arperaToB MOJy4YWJIa LIMPOKOE
npuMeHeHue. BcTaBKy HM3roTOBISIIOT W3 HepkaBewmleil mnpoBosiokn XI18MI10T
pomOuueckoro  ceueHus. V3HomieHHyr0O  pe3p0y B OTBEPCTHHM  JIeTajiei
BOCCTaHABJIMBAIOT TIOCTAHOBKOM CHOUPAJIBHBIX BCTAaBOK, MCIOJb3Yysd KOMIUIEKT
npucnocobsienust [IMM-5331. TexHOnOrusi COCTOUT U3 PACCBEPIMBAHUS OTBEPCTHS
noja TpeOyembiit pazmep (M8 na A110, M10 na M12, M12 na M14 u T1.1.), Hape3aHus
pe3bObI C TEM K€ IIaroM; yCTAaHOBKHU CIUPATbHOW YCTAHOBKH HEOOXOJIMMOTO pa3Mepa
TEXHOJIOTUYECKH TTOBOJIKOM BHU3 B MOHTKHBIM HHCTPYMEHT.



[TpakTueckoe 3ansitue Ne2 1

Tema: «BoccranoBienue aetaneit TUPTOBBIX COSTUHCHUIN).

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

13 MarepuansHoe obecrnieueHue

13.1 HMHcTpyKUMS K NIPAKTUYECKOMY 3aHSITHIO.

13.2 Yeprexu neraineil.

13.3 ChpaBouHasi U TEXHUUECKAs JIUTEpaTypa.

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

1.3.2 Meroasl TpopHIAKTUKA U PEMOHTA MPOMBIIUIEHHOIO 000pYIOBaHUS: :
y4eOHUK Ui CTyA. yupexaeHui cpen. mpod. O6pazosanus/[F0.H. Boponkun, H.B.
[To3nHsKOB.- 4-€ u31., crep.- M.: U3narenbckuit neHTp «Axagemus», 2010-240c.

14 Tlopsaok BhIMOIHEHUS pabOThI

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

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

PeMOHT IITH(PTOBBIX COCAMHEHUIT

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



[To dopme pasznuyaror wmpuUdTH UTUIUHAPUYECKHE Tiagkue (pucyHok 1, a),
UUJTUHIPUYECKHE W KOHMYECKHME C HACEUYCHHBIMU KaHaBKamu (pucyHok 1, O, B),
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 U3roTaBIMBAIOTCA C KOHYCHOCTBIO 1:50, obecmneunBaronieit
HAJI©)KHOE CaMOTOPMOKEHHE U LIEHTpUpoBaHue aeTtaneil. OHu ObIBAIOT CIEAYIOLIUX
TUNOB: rIagkue guamerpom ot 0,6 1o

50 mm (I"OCT 3129 — 70); ¢ pe3sboBoi mandoii (puc. 41, 1) nauamerpom ot 4
1o 12 mm (CT COB 282 — 76); ¢ BHyTpeHHEeH pe3pboit (puc. 41, €) nuameTpom oT 6
o 60 mm (I'OCT 9464—79), oGecnieunBaromel JIETKyI0 pa300pKy COCIMHECHWS;
pazBoanbie (puc. 41, x) muamerpom ot 5 mo 16 mm (I'OCT 19119 — 80).
[Ipumepsl ycnoBHBIX oOo3HaueHud. Hunuuapuueckuit mrudt nuamerpom HO/ill u
mmaon 60 mm: Htudr 10111 x60 T'OCT 3128—70; koHMUYECKHH MTH(PT
muamerpoM 10 wm  gmHoMt 60 wmwm: Iltudpr 10 x 60 T'OCT 3129-70.
JledekTsl MTUPTOBBIX COETMHEHUN U CLIOCOOBI KX PEMOHTA MPUBEACHBI B Ta0J. 16.

Tabmunal

Bo3morkHbIe 1eheKThI ¥ CIOCOOBI pEMOHTA MTH(HTOBBIX COCTMHCHHMI

Hedexr Cnoco0 pemoHTa

Cpes Wiy 3aMeHa HOBBIMHU
cMsATHE ITUPTOB

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

TpemmHsl TpemmHel 3aBapuBalOT  WIH

B 3aJ1eIbIBAIOT IJ1aCTMAaCCOBBIMY
COCIMHSEMBIX KOMITO3ULIMSIMU

JICTAJIAX




= U

d e
Pucynox 1. HImugmu:
a — YUIUHOpUYeCKUull 2naokut, 6 u 6 — COOMBEMCMBEHHO YUIUHOPUHECKUL U
KOHUYeCKUll;, 8 — C HACEYEeHHbIMU KAHABKAMU, 2 — 2NaodKul, 0 — ¢ pe3bb06oll

yangoii; e — ¢ HympenHeli pe3b0oli; Hc — pa3800HOl

LImugmosoe coedunenue — Pa3HOBUIHOCTH KIMHOBOro. KpenexHoit
JIeTaabl0 37eCh SABJISIETCA WTU(T, MPEACTaBISIIOMUNA COO0N MUIMHAPUYECKUN WU
KOHUYECKUM cTepkeHb (pucyHok 13.9). Ltudtsel ciyxar 11 o6ecredeHus: TOYHOTO
B3aMMHOT'O PAaCIOJIOKEHHUSI COCAMHSIEMBIX MEXJy COOOW aeraned, a Takxke JUis
nepenayu HeOONbIIUX KPYTAIIUX MOMEHTOB. B COOTBETCTBUU € 3TUM IITUQTHI AT
Ha YCTAHOBOYHBIE U KPEIEKHBIE.
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Pucynok 2. HITugroBbie coenuHeHUs

[lo dopme paznmuyalOT UUIUHAPUYECKHME UM KOHUYECKHUE  IITHUQTHI.
[unuaapuyeckue MWTHUPTHL YIESPKUBAIOTCA B OTBEPCTUHU 3a CYET HATATra, MOITOMY
IPYU MHOTOKPATHOM MCIOJIb30BAHUH HAPYIIAIOTCS MJIOTHOCTh UX TIOCAJIKH U TOYHOCTD
YCTaHOBKU. B IBIXKYMIMXCA COEIMHEHUSX MPUMEHSIOT HUIUHIAPUYECKHE ITHU(THI C
3aCBEpJIECHHBIMU KOHLIAMH (PUCYHOK 2, @), KOTOPBIE PACKJIEIIBIBAIOT MOCIE YCTAHOBKU
mTH(TOB B paboyee MOJI0KEHHUE.

Konnueckne mtudTsl MMEOT KOHYCHOCTh 1:50 M MOryT HCHOJIB30BaThCA
MHOTOKpaTHO. OOBIKHOBEHHbBIE KOHUYECKUE

WTUPTHL (PUCYHOK 2, 6) CTAaBAT IMPHU CKBO3HBIX OTBEPCTHSX, KOTJA UX MOXKHO
BBIOMBATh MpU pa3O0pKe C MPOTHUBOIOJOXKHON CTOpOHBI. IIpu TiyXux OTBEpCTHSAX
CTaBAT KOHMYECKHE ITUPTHI C pe3b00il (PUCYHOK 2, 8), KOTOPYIO UCHOJIB3YIOT IS
HABUHYMBAHMS Tallku TOpW  BbITackuBaHuu  wmTudtoB. B coenuHeHusx,
UCHBITHIBAIOIIMX TOJTYKHU U yAAPHI, @ TAKKE B COCTUHEHUAX, ABUKYIIUXCS ¢ OOJIBIION
CKOPOCTbIO, CTaBST KOHHMYECKHE pa3BojaHble MmTU(PTH (pucyHok 2, r). Ilocne
YCTaHOBKHM 3THX MITU(PTOB Ha paboyee MECTO pa3pe3aHHbIe KOHIIbI CJIErKa pa3BOJAT B
CTOPOHBI.

[To BemonHeHuto pabodeil yacTu MTUQPTH OBIBAIOT TJAIKUE W HACCUYCHHBIC.
Haceukn mO3BOJSAIOT HCHONB30BaTh OTBEPCTHS, IOJYYEHHBIE CBEpJEHHEM, O0€3
MOCJIEAYIOIIETO pa3BepThiBaHUS (KaK JJis IIaJAKUX ITU(TOB), a TaKkKe JOMYCKaIOT
MHOTOKPAaTHYIO YCTAHOBKY MX B OJIHO U TO € OTBEPCTHUE.

Coopxa  wmugmosvix  coedunenuti. Ilocme  duxkcauuu  MOJIOKEHUS
COEIMHSIEMBIX JeTallell 0 UMEIOUIEMYCSl OTBEPCTUIO B OJTHOM JI€Tall 3aCBEPIUBAIOT
OTBEpCTHE B JPYroil AeTtanu (s KOHMYECKOro MITH(TAa JUaMETp CBepiia paBeH
MUHUMaJIbHOMY nuametrpy wmrudrta). Ilocie 3toro st rmagkux mTHPTOB 00a
OTBEPCTHUSI COBMECTHO  Pa3BEPTHIBAIOT  UWIMHAPUYECKOW WM  KOHUYECKOM
pa3BepTkoil. B monyyeHHoe oTBepcTHE 3aroHs0T MWTU(PT. YCcTaHaBIUBAOT TUQT C
MOMOIIbI0 MOJIOTKA, HMCHOJB3Yys OINpaBKy, WiM Ha mpecce. YToObl mpu pazbopke
mTUPT MOXHO OBLJIO JIETKO YAANUTh, OH JOJKEH Ha 1—2 MM BBICTyHaTh Haj
ITOBEPXHOCTBIO CONPSTaeMbIX JI€Tajei.

HopMmanbHblli HATAT B KOHHYECKOM INTH(TOBOM COECIUHEHUH MOXKET OBITh
MOJIyY€EH, €CJIM IITH(T, BCTABIIEMbI B OTBEPCTHE BPYUHYIO 0€3 MPUMEHEHUS KaKUX-
100 UHCTPYMEHTOB, BXOAUT B HEro Ha 70—75 % JJIMHBL.
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Tema: «BoccTaHoBiaeHHue AeTajlied IIMIOHOYHBIX coequHEeHUM. BoccTanoBieHue
JieTalIe NIJIMLIEBOTO COCANMHCHUS.

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

15 MarepuansHoe obecrnieueHue

15.1 MHcTpyKuMs K NPaKTUYECKOMY 3aHITHIO.

15.2 Yeprexu neraneil.

15.3 ChopaBouHasi U TEXHUUECKAs JIUTEpaATypa.

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

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

16  Tlopsigox BBIMOTHEHUS paOOTHI

16.1 BpImoaHUTH ONKMcaHWE BOCCTAHOBJICHMS IIIMOHOYHOTO U HUIUIIEBOTO
COCIMHEHU.

16.2 BwiOpaTh cioco0 peMOHTA JIeTa I MIIMOHOYHOTO COSAMHEHHUS.

16.3 BsiOpaTh cioco0 peMOHTA I€TaH IUTUIIEBOTO COSTMHEHHUS.

16.4 VYcraHOBHUTH OlEepaliiii BOCCTAHOBJIEHUS IITTOHOYHOTO COETMHEHUSI.

16.5 VYcraHOBUTH Olepali BOCCTAHOBJICHUS UTUIIEBOTO COSTUHEHHUS.



IlInoHOYHOEe  coeaMHEHME.

[IImonoyHOE coenHeHne
CITY>KUT TUTS nepe1adn
BpAICHUS BAILY oT

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

BTYJIKH). CoennHHTENBHOM

ACTAJIbKO ABJISICTCS HIIMMOHKA.

[HInmoHo4YHBIE COCIUHCHUA

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

(mpu3mMaTHYecKue u

CErMEHTHbIC) U HANPSKEHHBIE (KIMHOBBIE U TAHT€HIIUATIBHBIE).

[IpuzMaTudeckue MIMOHOYHBIE COSTUHEHUS ObIBAIOT OOBIKHOBEHHBIE — JIJIsI
nepeJayd  BpaIAOIIEr0 MOMEHTA, a TAaKXKE HANpaBISIOMIAE U CKOJIB3AIINE,
ClIy’)Kalllue, KpOME€ TOro, i HanpaBl€HUsS IPU OCEBOM MEPEMEUICHUU.
Hamnpapnsitomue mmonku kpenstcs Ha Bainy (I'OCT 8790—79) nnsa yctpaneHus
MOBBIIIEHHOTO TPEHUS W U3HOCA, CBSI3aHHOTO C MEPEKOCOM IIMOHOK (PUCYHOK. 42, a).
Cxonb3amue mmnoHku ('OCT 12208 — 66) nepememiatoTcsi BMECTE CO CTYIUILIAMU
BJIOJIb BaJla U HMMEIOT MWIMHAPUYECKUE BBICTYIBI, KOTOPHIE BXOISIT B COOTBET-
CTBYIOIIHE OTBEepCTUs B cTymwiax (pucyHok. 42, 6). Cermentasie mmonku (I'OCT
24071 — 80) nmpuMeHSIOTCS TP HEOOXOIWMOCTH YacTOro JEeMOHTa)xa COOpOYHOMH
equauiel  (puc. 42, 6). KnunoBbie mmoHKA(I'OCT 24068—80) cnocoOHBI
nepefaBaTh HE TOJIBKO KPYTALIMA MOMEHT, HO M OCEBO€ ycuine (PUCYHOK. 42, T).
OpmHako u3-3a BOBHUKAIOUIUX MPHU AKCIUTyaTalluu MEPEKOCOB OHU MPUMEHSIOTCS IS
TUXOXOJHBIX, HEOTBETCTBEHHBIX JAcTajel. TaHrennmanabHbie 1mmoHku (I"OCT
24069 — 80) ucnosib3yroTcs Ipu OONBIINX JUHAMUYECKUX HArpy3Kax.

Marepran mMNOHOK — yIVIEPOAUCTAas WIN JIETUPOBaHHAsA CTAb C MOJIYJIEM
yrpyroctu a He Huxke 500 Ml1a.

[Ipu3MaTtuueckue IMIMOHKK MNpPU PEMOHTE MOKHO BBIHUMATh W3 Ma30B 0e3
MOBPEXKJICHUS, BBIMONHSAS B CpEIHEW YacTH IIMOHKH pPe3b00BOE OTBEPCTHE U
BBEPTHIBas B HETO BUHT. Korjga oH CBOMM KOHIIOM YNPETCS B Basl, €r0 MPOJOKAIOT
Bpallarh, ¥ MIMOHKA MMPU ATOM BBIXOAUT U3 Na3a (puc. 44, a). Ilpu noaronke u cOopke
MPU3MATUYECKUX HIMOHOK B MPOLIECCE PEMOHTAa PEKOMEHIYETCS BBIIIOJIHUTH CIEIIH-
IBHBIN CKOC (pUCYHOK. 44, 6), a ¢ 0OpaTHOW CTOPOHBI ClleJaTh COOTBETCTBYIOIIYIO
MOMETKY. OJTO TMO3BOJUT BBIHYTh IIMOHKY U3 IMa3a C MOMONIbI0O MOJOTKa C
BBIKOJIOTKOM: BBIKOJIOTKY YIIUPAIOT B IOMEUECHHBIM KOHEII IIIMOHKKA CO CTOPOHBI CKOCa
(TIoKa3aHO CTPEJIKOM) M clieTKa yIapsAroT Mo Hed MOJIoTKOM. C 3TOW CTOPOHBI KOHEI]
IIMOHKU MPUKUMAIOT K OCHOBAHUIO 11334, a C MPOTHUBOIOI0KHOU MPUTTOTHUMATOT.



HlanueBbie coennuenusi. lllnuieBpie coequHeHnsT 00ECEYMBAIOT XOPOIIIEe
LIEHTPUPOBAHUE JIeTajel Ha Bajdy U mepefady OOJIbIIMX KPYTAIIUX MOMEHTOB. JTO
OOBsSICHSIETCS TEM, YTO B IUIMIIOB OM COEAMHEHHUM Bajl MEHbIIE OCiabIsIeTCs
LUIMI[AMU, Y€M THE3JJaMU MO/]I IIIMOHKU B IIMOHOYHOM 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, HEOOXOMMO BaJl CHauajaa OT)Keub, a MOCJIEe ATOr0 pa3AaTh KaXKIbIi IUIHIL B
IPOJOJIBHOM HAMpaBIIEHUU, JOBEIsS €ro IMUPUHY J0 HOMUHAIBHOTO pa3Mmepa C
npunyckoMm 0,1..0,2 MM s mocnenyronieid MexaHuueckor o0paborku. Pazmauy
BBITIOJIHSIOT BPYUYHYIO UJTM Ha Mpeccax CrelnuaibHbIMU HHCTPYMEHTAMU — 3yOuIamMu
1 4ekaHamu. JJist 5TOTo BIOJIb NIJIAIIOB HAHOCAT I10 OJIHOM MPOJOJILHOW PUCKE, 3aTEM
BJIOJIb PUCOK BbIpyOaroT kaHaBku (puc. 1, a) cnenmanbHbiM 3yOunom (puc. 1, 0);
BBITIOJIHEHHBIE KaHABKHU pa3faloT 4YekaHom (puc. 1, g).

Paznauy nuiniioB MOKHO MPOU3BOJIUTH UCIIONIB3Ysl TOKAPHBIE WU CTPOTAJIbHbBIC
cTaHKH. JJisi ATOTO OMpaBKy C BPAIIAIOIIUMCS KOHUYECKUM POJIUKOM 3aKPEIUISIIOT B
peslieiep)karesie CTaHKa, a Ball WM YCTaHABIMBAIOT B LIEHTpaxX TOKAPHOTO CTaHKA,
WU 3aKpeIuUSIIOT Ha CToJie cTporajibHoro. CymnmopToM CTaHKa MOABOMST POJHK,
BJIaBJIMBAIOT B TEJO 3y0a M OCYIIECTBISAIOT HECKOJIHKO PabOUYMX XOAOB IO OJIHOU
kanaBke. Ilocrme pa3gaum  KaHaBKM HaA I[UIMIAX —3aBapUBAIOT € TOMOIIBIO
AJIEKTPOCBAPKH, BaJl JOMOJHUTEIBHO OTKUTAIOT, PUXTYIOT, a IUIUIBI 00padaThIBaIOT
110/ HOMUHAJIBHBIM pa3Mep U MOJIBEpraioT TepMooOpadoTKe.

Inumer B oTBEpCTUAX (TMOCAIKa MO HAPYKHOMY TUAMETPY) U C HEOOIBIITNM
M3HOCOM MOKHO TakKK€ pEMOHTHUpPOBAThH paszaadeil. [ns 3Toro mnpuMEHSIoT
CHEHUAIBHYIO MPOIIMBKY, KOTOPYIO MPOAABIMBAIOT Yepe3 IUIMIIEBOE OTBEPCTHUE C
MOMOIIBI0 TUIpaBnuueckoro mpecca. [locne pazmauu 3yObeB LIIUIIEBOE OTBEPCTHE
KATMOPYIOT INUIMIIEBON MPOTSKKOWU, yJajsis HpU STOM BbIJABICHHBIM MeETal U
MpuaBasl IeTalid TpeOyeMblil pa3Mep.

Jle(heKThI NITUIIEBBIX COEAMHEHUN U CLIOCOOBI UX PEMOHTA MPUBEIECHBI B TaOII.



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 POU3BOJAT,
PIEKTPOAYTOBYIO HaIUIaBKy C nocJyeayoueH
MeXxaHU4eCcKoi oOpaboTkou. [Ipu n3HoCe Mo mupuHe na3a
o 0,5...1 M pa3nendaroT OUIMIBI OTOXKEHOrO Bala
3yOUJIoOM ¢ TOCHeayIole 3aBapkodl 00pa3zyrolencs
KaHABKU M MexaHu4eckoil 00pabotkoil. IIpu HeOompIIMX
m3Hoc ax (0,1..0,2 wMM) @UIMIBI BOCCTaHABIMBAIOT
HapallMBaHUEM C MMOCIEAYIOMNUM HUTH(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
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Tema: «BoccranoBneHue aetaneit TpyOOMpPOBOIHBIX CUCTEM. BoccTaHOBICHHE
JIeTajel CBAPHBIX COCTMHEHUI.

Llenp: mpuBUTHE MPAKTUUYECKUX HABBIKOB BbIOOpa crocoba M YCTaHOBJIICHUE
orepanuii BOCCTAaHOBJICHUS AeTaliel TpyOONPOBOJHBIX CHUCTEM W JETalield CBapHBIX
COCIMHEHU .

17  MarepuanbHoe obecrieueHme

17.1 HWHcTpyKuus K IPAaKTUYECKOMY 3aHATHIO.

17.2 Yeprexu aeraneil.

17.3 CnpaBoudHas ¥ TEXHUUYECKAs JTUTEpPATypA.

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

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

18  Tlopsimox BBIMOTHEHUS pabOTHI

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

18.2 BpIOpaTh crtocod peMoOHTa JeTaau TPYOOIPOBOHOM CHCTEMBI.

18.3 BriOpaTh cioco0 peMoHTAa IeTalli CBAPHOTO COSTUHEHUS.

18.4 VYcraHoBUTH oOmnepaluyd BOCCTAHOBJIEHUS JETAIM TPYyOOIPOBOJHOM
CUCTEMBI.

Y cTaHOBUTH ONEepaliii BOCCTAHOBIICHHUSI JIETalld CBAPHOTO COCTUHEHUS

PemonT TpyOGOTIpPOpPBOIOB

B nporuecce skcmityaTanuu TpyOOIpOBO/IbI U3HAIIMBAIOTCS OT MEXAHUYECKOTO
(B OCHOBHOM JPO3MOHHOI0), TEIJIOBOTO M KOPPO3MOHHOro Bo3zaeicTBus. I[lpu
PEMOHTE BBITIOTHSIOTCS CIEAYIONIUE OCHOBHBIE paOOTHI:

1) 3aMeHa W3HOCUBIIMXCS JETAJIEM M Y3JIOB WJIM HCHPABIECHUE HUX MO
COOTBETCTBYIOIINX HOPM, JIOITYCKOB U pa3MepOB;

2) BbIBEpKa TPyOOIPOBOJIOB, a B ciiydyae HEOOXOJAMMOCTH IMOJTOHKA OMOp U
MOJIBECOK;

3) MojJepHU3alUs WM PEKOHCTPYKLUHS TPyOONpPOBOJIOB C BO3MOKHOMU
yHU(pUKAIMEH CMEHHBIX YacTew;

4) uzonsuus TpyOONpPOBOJOB;

5) ucnblTaHKe Ha MPOYHOCTH U TJIOTHOCTD;

6) okpacka TpyOOIpPOBO/IOB.



3a 2 — 3 9 10 pa3dopku (IAHIEBBIX COCAMHEHUN TPYyOONPOBOIOB PE3HOOBYIO
4acTh KPEMEeKHBIX JeTalled HE0OX0AMMO CMOYUTEL KepocuHOM. OTBOpaYynBaHUE TackK
NPOBOAMWTCS B JBa IpPHEMa: CHadajla BCE TalKh OCJIAOISIFOTCS TIOBOPOTOM
Ha '/s 000poTa, 3aTeM OTBOPAYMBAIOTCSA MOJHOCTBIO B IHOOOM IOCIEN0BATENLHOCTH.
[Tpu pa3dopke TPyOONPOBOJIOB C IEIbIO 3aMEHBI MPOKJIAJOK BeChbMa TpPyAOeMKa
pasaBwkka (uanieB. Jlisg pasaBWKKA (IIAHIEB MCIOJIB3YIOTCS  CIEIHATBHBIC

HpI/ICI'[OCO6JICHI/I}I.
-
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2
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Pucynok 1. — IIpucnocob6ienue 11 BBIPE3KU MPOKIaI0K
I — koHyc; 2 — HOXK.

[Ipy pemMoHTE TEXHOJOIMYECKUX TPyOONPOBOJOB H3HOIIEHHBIE YYaCTKH
3aMEHSIOTCS HOBBIMHU, J1€(EKTHbIE CBAapHbIE CTBIKM YAANSAIOTCA, a BMECTO HUX
BBapuBaroTcs Karymku. llepen ynanenuem ydacTka TpyOOmpoBoAa HEOOXOIHUMO
3aKpENUTh Pa3AesIeMble YUaCTKU TaK, YTOOBI MPEAYNPEAUTh UX CMEIIECHHE. Y YacCTOK,
MOJUIEKAIIMN YIAICHHUI0, KPEUTCS B ABYX MECTaXx.

[Tocne memoHTaka y4acTka TpPyOOINpoBOaa CBOOOIHBIC KOHIBI OCTABIIHUXCS
TpyO HEOOXOAMMO 3aKpbITh MpoOKaMu WM 3ariymikamu. Ilpu ycTtaHOBKE HOBOIO
y4acTKa ero cHavajla yKperuisitoT Ha OIopax, a 3aTeM CBapUBAIOT.

COopka KOJIJIEKTOpa COCTOMT M3 COCAMHEHHUS OTACJIBbHBIX yYacTKOB, OJIOKOB
(nereit), AeTayel U KPEIIeHUs ero K onopamM u nojiseckaM. OTJeabHbIE Y3IIbl ITepe
cOOpKOM pacronaraloTcsi B IeXe MEXAy amnmaparam, HacocaMu, apmaTypoil.
CHauana cOopka BBITIOJIHSIETCSI «HAYEPHO», T.€. CBAPUBAEMbIC JIETATU COCIUHSIOTCS
MPUXBATKOM, (pIIAHIICBBIE COETUHEHUS COOMPAIOTCS HAa MOHTaXHBIX OonTax. [locne
Tako COOpPKHM M BBIBEPKH TOPU3OHTAIBHBIX W  BEPTUKAIBHBIX  YYaCTKOB
OCYIIECTBIISICTCS] OKOHYATEJIbHAsI CBApPKa CTHIKOB, a BO (DJIAHIIEBBIX COCAMHEHUAX



MOHT@)XHBIC OONTHI 3aMEHSIOTCS IIMUAJILKAMH WM TOCTOSHHBIMH OOJNTaMU C
OKOHYATEIbHOM UX 3aTsKKOM. [Tocie aToro TpyOopoBo 1 3aKperiseTcst Ha Oropax.

[Togbem u ykiiajka y370B U AeTalield TpyOONnpOBOJAOB MPOBOJATCS C MOMOIIIbIO
CTAllMOHAPHBIX WM TEPEJABIKHBIX T'PY30MOAbEMHBIX YycTpoicTB. Ilpu cOopke
OTJICJIbHBIX YYaCTKOB TPYOOIPOBOJOB Mepeaada UX Beca Ha HACOChl U KOMIPECCOPHI
J0JIKHA OBITh UCKITIOYEHA.

Ha BepTukanbHBIX ammaparax 3aMEHsSEeMbIe y3J7bl M JIETadl TPyOOIPOBOJIOB
3aKPEIUISIFOTCS CTPOIIAMU B IByX MECTaX JIJI X MMOIBEIINBAHUS.

[Ipy mnoxcoeavHeHMH K JAPYTUM  y3JIaM IIEPECTPONOBKA HCKIIOYAETCH.
[TomgHaTel  y3€en1 WM JAe€Tadb NOpPU  I[IOMOINM  ONPAaBKH  ITOATOHSETCS K
MPUCOECIMHUTENLHOMY  (pJlaHIly, a 3aTeM yCTaHaBIMBAaeTCAd IMpOKJIaaKa |
3aKpEIUISIIOTCS BCEe MIMWIbKKA U OonThl. [locie mpoBefeHUs yKa3aHHBIX oOmepaiui
CTpOTbl CHUMAaIOTCs. Eciiv HOBBIH y3en TpyOonmpoBoia MPUCOECIUHSIETCS Ha CBApPKE, TO
CTPOIbI CHUMAIOTCS MOCJIE€ MPUBAPKHU €TI0 NEPBBIM IIBOM.

[Ipu pemonTe (aHIEBBIX COCAMHEHUN 3epkano (paHila, HaAXOIUBIIETOCS B
AKCIUTyaTallu, OYMIIAETCA OT CTapOU MPOKIIAJIKH, CIEI0B KOPPO3HUH U T.1I.

[leprieHIUKYISIPHOCTh YIUIOTHUTEIBHONW TMOBEPXHOCTU (hJlaHIIAa K OCH TPYObI
MIPOBEPSIOT MPU MOMOIIHU CHEIUATBLHOTO MPUCTIOCOOICHUS.

Pucynok 2.— IIpoBepka nepneHIuKYJISAPHOCTH YIUIOTHUTEIBHOW ITOBEPXHOCTH
dbnanua
K OCH TPpYyOBI

[Ipu peMoHTE MEXIEXOBBIX TPYOOINPOBOJOB 3aME€HA W3HOUIEHHBIX YYaCTKOB
HA/I3€MHBIX TPYyOONPOBOJOB MOKET BBINOIHATHCS MOTPYOHO. Bo3moxkHa Takxke
cOOpKa y4yacTKOB U3 CEKIUI, KOTOpPbIE COOMPAIOT U CBAPUBAIOT U3 OTIEIBHBIX TPYO U
WX DJIEMEHTOB BOJIM3U Tpacchl WJIM B TPy0O03aroTOBUTENIHHON MacTepckoi. B
YCIIOBHSIX 3CTaKaJl, HACBIIIEHHBIX OOJBIIMM KOJIMYECTBOM TPYOONPOBOJIOB, PEMOHT
CTaHOBHUTCSI 0oJiee CIOXHBIM. B 3TOM cilyyae 3aMe€Ha M3HOIIEHHBIX YYaCTKOB WIIH
MPOKJIAJIKa JOMOJHUTENIbHBIX JUHUN BO3MOKHA JIMIIb OTACIbHBIMH TpyOamu He-
00abIION JIMHBL. TpyObl NOJHUMAIOTCS KPAHOM WIIH JIEOEAKON 1 uepe3 BepX MU OOK
ACTaKajbl 3aBOASTCS Ha MecTo. COOpKa BeIeTCsl B HANPABJICHUH, TPOTUBOIIOIOKHOM
yKJIoHY TpyOonpoBoza. I[lpu yknagke TpyOOnpoBOJOB Ha 3CTakajax, B KaHalaxX WU
JIOTKaX OKOHYATEJIbHOE 3aKPEIICHUE HAYMHAIOT C HEMOABMXKHBIX OIOP.



IIpy 3aMeHe ydYacTKOB TpyOONpPOBOJIOB, palOOTAIOIMMX TPH  BBICOKOU
TEeMIlepaType, a TaKXkKe MPU TMPOKIAIKE TOMOJHUTEIBHBIX JMHUN TPOBOIUTCS
pacTsHKKa KOMIIEHCATOPOB TEMITEPATyPHBIX YITHHCHHM.

PacTsbkka KOMIIGHCATOPOB OCYIISCTBJISCTCS C TIOMOIIBIO  CIICIHUATBHBIX
NPHUCIIOCOOJICHU, 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
POOJILHOE M MOMEPEYHOE Mmepemelterus. J{ist mpenoTBpalieHus: pa3pbiBa JIMH3 MPH
CABUI'C Tp}I6OHpOBOJIa B TIIOIICPCYHOM HAIIPABJICHHUMW Ha KOMIICHCATOpPpAX CTaBATCA
CTAXKKU. JInH3oBLIE KOMIICHCATOPbI PaCTATUBAIOTCA Ha ITOJIOBUHY nux
KOMITEHCHUPYIOIIEH CITIOCOOHOCTH.

Pucynok 2. — JINH30BbIE KOMIIEHCATOPBI CO CTAKKAMU



1 — Tara; 2 — narma.

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

1) BCkpbITHE 3aChIIIaHHBIX TPAHIIIEH; OTCOEIMHEHUE YYACTKOB TPYOOIPOBOIOB;

2) NOJIbEeM ATUX YYACTKOB HA MOBEPXHOCTH;

3) ouncTKa HAPYKHOU MOBEPXHOCTU OT CIIEIOB KOPPO3UHU U OCTATKOB CTApOM
AHTUKOPPO3UOHHOMN U30JISILUY;

4) 3aMeHa U3HOIIEHHBIX YYaCTKOB TPYOOIPOBOI0B HOBBIMU;

5) HaOXXEHNE HOBOM M30JIAIINM;

6) ykiiajgka TpyOOnpoBo/ia B TPAHIICIO.

[Ipy HamMuuM MENKUX MOBPEKICHUM (TPEUIMHBI, PAKOBUHbBI, TOTEHUS U T.1.)
TpyOOINpoBOJ U3 pabOThl HE BbIKIOYaeTCA. [Ipy HETOKCUUYHBIX MPOIYKTaX PEMOHT
OCYILIECTBIISIETCSI HABAPKOM 3aruiaT. Pa3phIBbl CTHIKOB M KPYITHBIE TPEIIMHBI BPEMEHHO
M30JUPYIOTCS HajokeHueM xomyToB. Ilocie ocBoOoxaenust TpyOompoBoja OT
MPOAYKTa MOBPEKACHHBIE MECTA BHIPE3AIOTCS U BBAPUBAIOTCS KATYIIIKH.

TpyGompoBoasl quamerpom a0 300 MM, yiaokeHHbIE Ha riayouHe He 6omee 1,2
M, PEMOHTHUPYIOTCS C MOABEMOM M YKIAJIKOW WX HAJ TpaHeew Ha Jiexaku. [lpu
muamerpe 6onee 300 MM PEMOHT OCYIIECTBIISCTCS HEMOCPEJACTBEHHO B TpaHIIEEe C
MoAbeMOM TpyOOIpoBO10B Ha BhICOTY 60 — 70 cM OT JHA TpaHIIEH C YKIAJAKON UX Ha
JIEKAKH.

OCHOBHBIM BHUJIOM PEMOHTA TMOJ3EMHBIX TPYyOONPOBOJIOB SBISETCS 3aMeHa
M3HOIIIEHHOTO YyuyacTka HOBBIM. [Ipu 3TOM crocoOe W3BICUEHHBIH U3 TpaHIIEH
TpyOONPOBOJ pa3pe3aercss Ha OT/AENIbHbIE YAaCTH U YBO3UTCS Ha PEMOHTHYIO 0a3sy.
Hosas cexius BBapuBaercs B KouiekTop. [Ipu moabeme u onyckanuu TpyOompoBoia
B TpaHIICIO HamOoJIee HAIPSHKCHHBIE CBAPHBIC CTBIKM YCWJIMBAIOT My(TaMu WU
rIaHkamu. [[s mydinero npuieraHus IIaHOK K TPYyOONpPOBOAY B CEpeIMHE TIIaHOK
nenaercs BuIruO. [Ipu ycunenun mydramu ux anvHa npuHuMaercs paBHoi 300 mm
st Tpy6 muamerpom 200 — 377 mm 1 350 MM st TpyO nuamerpom 426 — 529 mwm.
Huamerp mydThl mnpuHumaetcs Ha 50 MM Oosble auameTpa TpyOOmpoBOJA.
Tonmmuna crerku MydThl U TpyOOIIPOBOA AOHKHA OBITH OJWHAKOBA. J[omycKkaembIii
3a30p Mexay MydTOH u TpyOOit COCTAaBIISET 2 MM.

[Ipu pemoHTe MHOTA HYKHO MOJIKIIOUYUTHCS K JIEHCTBYIONIUM TPYOOIIPOBOIaM
coceIHUX 11eX0B. Takasi HE0OXOJUMOCTh BO3HUKAET W MPU MOAKIIOUEHUU HOBOTO
amnmnapara K JeHCTBYIOIIUM 1IEXOBbIM TpyOornpoBoaM. [1o100HbIe Bpe3KH yalle BCero
OCYILECTBIJISIIOTCSI B TIEPUOJI OCTAHOBOUHBIX PEMOHTOB. Bpeska B AelcTBYIONIMiI
TPyOOINPOBO BHITIONHSIETCS C HMCIOJIb30BAHUEM CICIHAIBHOTO Tpucrocoodsenus. K
TpyOOINPOBOYy B MECTE BPE3KH MOJITOHSIETCS U MPUBAPUBACTCS MATPYyOOK ¢ (IaHIIEeM.
K sromy drnaniy Ha mmuibkax TPUCOSAUHSETCS 3aiBUKKa TpeOyemoin cepuu. K
3aJIBIDKKE Ha (JIaHIle KPEMUTCs MPUCIIOCOOTIEHUE, COCTOSIIEe U3 CBEpJia U KOPOHKH,
HA KOTOpPOM yKpeIieHbl pe3lbl, IITOK, CallbHUK, TPYHAOYKCa, YIOPHBIN
HIAPUKOTIOIIIMITHUK W MITypBaj. BpalieHueM KOpOHKM TIpH MOMOIIM IMITypBajia B



CTEHKE OCHOBHOTO TpyOONpPOBOJIa BBIPE3ACTCS OTBEPCTHE TPeOyeMoro amamerpa.
[Tocme »3TOro MmMTOK € KOPOHKOMW NOAHWMAETCA BBIIIE KIWHKETAa 3aJBWKKA H
MOCJEAHSSL 3aKpbhIBaeTCs. 3aTeM C 3aJBMXKKM CHUMAETCS NPHUCIOCOOJEHHE U K
OTBOJISIIIEMY MATPYOKY MPUCOEAUHSAETCSI HOBBIM TPyOOIPOBO/I.

ITocie oKOHYaHHMS KaNUTAJILHOTO PEMOHTA TPYOOIPOBOJAOB IPOBOASATCS
IpoBepKa KadecTBa padoOT, NMPOMBIBKA WIJIM TPOAYBKAa, a 3aTeM HCIBbITaHHE Ha
MPOYHOCTh M IUIOTHOCTh. TEXHOJIOTMYECKasl anmaparypa Nepel HCIbITAHUEM
OTKJIIOYAETCsI, KOHITBI TPYOONPOBOJa 3aKPBIBAIOTCS 3aryTylIKaMy. 3ariyIiaroTcs BCe
BpPE3KU MJI1 KOHTPOJIbHO-U3MEPUTEIbHBIX MpuOOpoB. B Hanbonee HU3KUX TOYKax
BBApMBAIOTCS IITYLEPbl C apMaTypou ISl CIyCKa BOJBI IPU THIPABINYECKOM
UCIIBITAHUM, a B HamOoJyiee BBICOKMX — BO3JYIIKHA /JIS BBITyCKa Bo3ayxa. B Ha-
YaJbHBIX M KOHIIEBBIX TOUYKax TpyOOINpoBOAa YyCTaHABIMUBAIOTCS MAaHOMETPHI C
KJIACCOM TOYHOCTH U3MEpPEHUA HE HUXke 1,5.

['mapaBnudecKkoe UCIbITAHWE HA ITPOYHOCTh U IJIOTHOCTH OOBIYHO MPOBOIUTCS
0  TIOKPBITHS  TEIUIOBOM W AHTHUKOPPO3UOHHOM  m3ojsinuen. Bennunna
WCIIBITATeILHOTO JIaBJICHHUS JOJDKHA OBITh paBHA 1,25 MakCMMaJbHOTO pabodero
nasieHus, Ho He MeHee 0,2 MIla ans cranbHBIX, YyT'YHHBIX, BHHUILIACTOBBIX W
MOJIMATUIICHOBBIX TPYOONpoBOIOB. [laBneHuE MpW WCTIBITAHUU BBIICPKUBACTCA S
MuH. [Tocne 3Toro oHo cHuKaetcst 10 pabodero 3HaueHus. TpyOonpoBo TIIATEILHO
ocmatpuBaercsi. CBapHble IIBbI OOCTYKHMBAIOTCS JIeTKUM  MoJioTKoM. [locre
MPOBEJCHUS WCIBITAHUS OTKPBIBAIOTCS BO3AYIIKK W TPYyOONpPOBOJA TMOJHOCTHIO
0CBOO0XKIa€TCI OT BOJBI.
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BoccTaHoBJ1eHHE BAJIOB, OCell M IINMUHAEIeH

['majkue W UUIMIEBBIE Bajdbl U OCH COCTABJSIOT OCHOBHYIO HOMEHKIATypy
BOCCTaHABJIMBAEMbIX  JIETAJICH  MPOMBIILICHHOTO 000pyI0BaHUSI. Jnuna
BOCCTaHABJIMBAEMBIX BAJIOB MOXKET KOJjeOaThCsl B 3HaUMTENbHBIX mpenenax (100... 4
OOO wMM), HO OCHOBHas JOJs BOCCTaHaBIMBaeMbIX jeraneid (Oomee 90 %)
MPUXOUTCS Ha Bajibl JuMHOM He O6osiee 1 OO0 MMm. /nameTpbl BOCCTaHABIMBAEMBIX
BaJIOB COCTABJISIIOT TAK)KE JJOCTATOYHO IMIMPOKUH nuama3oH (12... 210 mm). OgHako B
noAaBysitoIIeM OONbIIMHCTBE ciiydaeB (98 %) auameTp BOCCTAaHABJIMBAEMbBIX BajlOB
He npeBbiaeT 60 Mmm. Macca BajioB Takxke kosiebsercst B mupokux npeaenax (0,2...
50 kr) npu cpeaHEM 3HAYEHUHU OKOJIO 3 KT.

VcioBusl 3KCIUTyaTalliyd BajoOB OMNPEICTAIOT U XapakTep H3HAIIMBAHUS HX
noBepxHocTel. Hanbospliee n3HalMBaHue UCIIBITHIBAIOT MOCAJ0YHbBIE TTOBEPXHOCTH
BAJIOB II0JT OMNOPbl KAa4eHUS U CKOJBKEHUS H Pe3b00BbIE IMOBEPXHOCTH,
MpeIHa3HAYCHHBIE JIJI1 MOHTa)Ka CTOMOPSIINUX U PETYJIUPYIOIIUX YCTPOUCTB, IIPH



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

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

[ToBepxHOCTHM MOJA TOAIIMIIHUKUA Kau€HUs W CKoyibxeHus .... 0,017...0,060

[TocagouHble MOBEPXHOCTH MO/ HEMOABUKHBIE COSTUHEHUS (TOBEPXHOCTH MO/
CTYNHIIAMH 3yOUYaThIX KOJIEC, 3BE3/I0UEK IIEMHBIX U IMKHBOB PEMEHHBIX Iepeaady u
t.1.) 0,04...0,13

[ToBepXHOCTH 1O YCTAHOBKY YIUIOTHSIFOIMX YCTPOMCTB

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

[[ImoHOYHBIE Na3bI PU U3HAIIMBAHUY 10 IIUPUHE Na3a 0,065... 0,095

[IInuiieBpie MOBEPXHOCTH MPU U3HALNIMBAHUU TIO TOJIIIUHE

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

Basibl, W3HOC KOTOpPBIX JOCTUTaeT HIDKHEro IMpeaesa M0 YyKa3aHHBIM
MOBEPXHOCTSIM, HAIPaBJISIIOTCS Ha BOCCTaHOBIeHUE. Eciu M3HOC MPEBBICUI BEPXHUIN
npejies, TO Bajbl BOCCTAHOBJICHUIO HE TIOJJIEKAT U BHIOPAKOBBIBAIOTCS.

[IpsAMOTMHEMHOCTh BajJOB M OCEH, MOABEPIIIMXCS B MPOLECCE SKCIUTyaTalluu
CKPYYMBAHMUIO, HE TMOJJIEKUT BOCCTAHOBICHUIO B CBS3U CO 3HAYUTEIbHBIM
U3MEHEHHUEM MEXaHUYEeCKUX CBOMCTB. Takue Bajibl BHIOPAKOBBIBAIOT W 3aMEHSIOT
HOBBIMU.

[IpAMONMHENHOCTP OCHM WM Bajla BOCCTAHABJIMBAIOT IPABKOW B XOJOIHOM
COCTOSIHUM WUJTM C MECTHBIM IOJOTPEBOM TIPH JTUaMETpe oceil u BayioB Oosiee 60 MM.
[IpaBka MOKET BBINOJIHATHCS HA MPU3MaX C UCIOJIB30BAHUEM IPECCa WM BUHTOBOM
CKOOBL.

[IpaBky oceii u BajmoB BHHTOBOH ckoOoO#l (pucyHok. 2.1) HeoO6Xxoaummo
OCYILIECTBIIATH CIAEAYIOIUM 00pa3oMm:

B BBISIBUTH MECTO M3ruba Bajla WM OCH, NEPEKaThiBas €ro 1o MOBEPOUYHOU
IJIUTE, WK MPU MOMOIIU WHAUKATOpPA YaCOBOI'O THUIIA, 3aKPEIUICHHOTO Ha CTOMKE,
Bpallas BaJl, 3aKPEIJICHHbIN B IEHTPAX WUJIM YCTAaHOBJIEHHBIN HA IPU3MaXx;

B OTMETUTh MECTO HauOOJIbIIEro N3ruda Baja uiu OCH;

B YCTAHOBUTH MOJJICKANIUNA BOCCTAHOBJICHHIO Bajl WJIM OCh Ha OIMOPHBIX
KpIOKax 3 BUHTOBOM CKOOBI;

| NEPEMECTUTh OIMOPHbIE KPIOKKM 3 1o mTaHre | BUHTOBOMl CKOOBI Tak,
4TOOBI PACCTOSIHME MEXAY HUMHU ObUIO MeHbIIe JUIMHBI Baia Ha 40... 50 mm, eciu
MECTO M3ruba HaXOJUTCS B cpeaHed yacTu Bana. Ecim mecTo m3rmba CMemeHo K
OJTHOM M3 €ro CTOPOH, KPIOKM YCTaHABIMBAIOT TaK, YTOOBI PACCTOSHHE OT MecTa
u3ruda 10 MpaBoro M JEBOTO KPIOKOB OBLIO OJIMHAKOBO;

B YJIOXHUTH AeOPMUPOBAHHBIN BaJl WJIM OCh HAa OMOPHBIE KPIOKHU TaK, YTOOBI
MECTO MaKCUMAJIbHOTO U3rnda pacroyokKUI0Ch MO ONOPHOM MATKOM BUHTA 2 CKOOBI;



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

| IIPOKOHTPOJIMPOBATh MPSIMOJMHENHOCTh BAJIA WM OCH IIPU TOMOIIHU
VHJIMKATOpa 4aCOBOI'O THUIIA, YCTAHOBJIEHHOIO Ha CTOMKE, YCTAaHOBUB MX B LIEHTPAX
WJIA HA IIPU3Max.

Pucynok. 2.1. BuntoBas ckoba:
| — mrradra; 2 — BUHT; 3 — ONOPHbBIE KPOKU; 4 —
neTainb
[TpaBky BanmoB OONBIION ATMHBI HA TOKAPHOM CTAHKE CJIEIYET MPOU3BOIUTH
MPU KECTKOM 3aKPEIUICHHHM Bajla B TPEXKYJAYKOBOM MATPOHE C MOKATHEM
3aIHUM IIEHTPOM CJICAYIOIIMM 00pa3om:
| 3aKpenuTh MOJICKAIIUA BOCCTAHOBICHUIO Baj OOJIBIIONW JIJIMHBI,
HanpuMep XOJO0BOW BaJl CTAHKA, B TPEXKYJIAYKOBOM IAaTPOHE 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 TOABMKHBIMU

onopamu 5 u 10;

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

| YCTAaHOBUTD Ha KOPITYyCC BUHTOBOI'O IIPCCCa MHAUKATOP 2;

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

| YCTaHOBUTD BHUHTOBOM IMIPpCCC Ha HAIIPABJIANOIIHNX CTAHHWHBI TakK, YTOOBI

Ha>XUMHas IITKa €0 BUHTAa HAaXO0AWJIaCb HaJ MCCTOM MaKCHUMAJIBHOTI'O I/I3FI/I63;



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

| YCTAHOBHUTb MEXIY BaJIOM M HAKUMHOM ITATKOM BHHTA MPOKIAAKY 4 W3
MATKOTO METaJla;

| IIPOU3BECTU IIPABKY BaJIa;

| MIPOKOHTPOJIMPOBATh  MPSIMOJIMHENHOCTh  BBINIPABICHHOIO  Bala,

repeMenias BUHTOBOM IPECC ¢ MHAMKATOPOM YacOBOTO THUMA IO HANPaBJISIOIUM
CTaHUHBI BIOJb oOOpasyrwiieid Bana. [Ipu mnepeMenieHHMH BHUHTOBOIO Ipecca IO
HAIPaBJISIIOIIMM ~ CTAaHWHBI BO  U30€XaHUE  ONPOKHUIBIBAHUS €ro  Cleayer
IPUAECPKUBATH 32 PYKOATKY 9.

BoccraHoBieHue mMOCaJO4YHBIX MECT Ha BajaX M OCSIX OCYILECTBIISIETCS
pa3HbIMHM CIIOCOOAMH, KOTOpbIE BBIOMPAIOT B 3aBUCUMOCTH OT CTEIEHHM H3HOCA:
XpOMHpPOBAaHMEM TP H3HOCE TmocagouHblx wmecT no 0,15 MM Ha puamerp;
BUOPOIyTOBOM HAIJIaBKOW, METaJUIM3alliel, HAHECEHUEM IOPOIIKOBBIX IMOKPBITHIA
npu u3Hoce Oosee 0,15 MM Ha nramerp.

B Tex cnywasx, korga MpH PEMOHTE MPOMBIIUIEHHOTO O0O0PYIOBaHHUS
IIPEAYCMOTPEHO HCIIOJIB30BaHUE CHUCTEMBI PEMOHTHBIX pa3MEpOB, IOCAJOYHBIE
MOBEPXHOCTU 00pabaThIBAIOT MOJ] PEMOHTHBIN pa3Mep, CHavaja MpoTaynBas, a 3aTeM
nuidysa. ComnpsiraeMyro C BajJoM JeTallb, B CJIy4dae HCIOJIb30BAHUS CUCTEMBI
PEMOHTHBIX Pa3MEPOB, 3aMEHSIOT HOBOW WJIM MPOU3BOAAT 0OpabOTKY MOCaA0OYHOTO
MECTa TIOJ PEMOHTHBIM pa3Mep, MNPEABAPUTENBHO YCTAHOBUB B OTBEPCTHE
CONPSITAEMOM I€TANINA BTYJIKY.

BoccranoBienue mmnuHAeNned METaAIOPEkKyIIero o00pyIoBaHUs — IMPoILiece
BECbMa TPYJAOEMKHUN U CIIOKHBIN, 11€1eCO00pPa3HOCTh €ro MpPOBENECHUS PEIIaeTCs B
Ka)KJIOM OTIEIbHOM KOHKPETHOM ciydae. Eciim BocCTaHOBIEHWE MINMUHAEIS CBI3aHO
C 3aMEHOHM WJIM BOCCTAaHOBJICHHEM COIpAraeMbIX C HUM JeTajei, 1enecoodOpas3Hee
MOXKET OKa3aThbCsl YCTAaHOBKA HOBOT'O IIIMHJENS B3aMEH HW3HOLIEHHOro. OnHako B
OONBIIMHCTBE  Clly4aeB OoJjiee  palMOHAIBHBIM  SBIAETCS  BOCCTAHOBJICHHE
W3HOUIEHHOTO IIITHHJIES.

Crioco6bl BOCCTAaHOBJICHUS IIMUHJIENEH BeCbMa pa3HOOOpa3Hbl U BHIOMPAIOTCS
B 3aBUCUMOCTH OT CTENEHN U3HOCA MOBEPXHOCTEN, OJICKAINX BOCCTAHOBJIEHUIO, U
VX HA3HAYCHUS:

n XpPOMHUPOBAaHME IIPU U3HOCE MOBEPXHOCTEH, HEe npesbimatomeM 0,05 MM
Ha CTOPOHY;

n Hapall¥BaHUE IOBEPXHOCTHOIO CJIOS MaTepHalla MW3HOLIEHHOU
MOBEPXHOCTH IIPH U3HOCE, NpeBbimmaromeM 0,05 mm;

n MexaHu4yecKkass 00paboTKa MOBEPXHOCTEM KOHUYECKOTO OTBEPCTHUS U
TOPLIA LIITUHEIS;

| YCTAaHOBKa JIOMOJIHUTENbHbIX pEeMOHTHbIX jeraneil (JAP/]) Ha

HN3HOIMICHHYIO ITIOBCPXHOCTb.



[TpakTueckoe 3ansitue No25

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

Ilens: wu3ydeHue Ha3HAYCHUA, KiacCU(UKAIMK, OOO3HAYECHHUS W PEMOHTa
JeTane u COOPOYHBIX SIUHMUIL C TOAMIUITHUKAMU KaueHUS.

1 MarepuanbHoe oOecrieueHne

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

1.3.1 Opranu3anus ¥  OPOBEJCHHE MOHTa)Xa UM  PEMOHTA
OPOMBIIINIEHHOTO 00opynoBanus B 2 4w.Y.l: yueOHuUK 15 CTYyq.
yupexaennii cpen. mnpod. obpazoanus /[A.I. Cxwuprtnamze, A.H.
®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 €IUHUIL] MOAIINITHUKOB KaUeHMUS.
2.2 BriOpaTh crmocobd pemMoHTa AeTanu U COOPOYHON €IUHHUIIBI
HNOJIUMITHUKOB Ka4eHHS.
2.3 BBINOIHATH 3CKU3BI YIUIOTHSIOMNX YCTPOUCTB.
24 PacmmugpoBaTs 06003HaUeHUE NOIIUITHUKA.

3 Teopetnueckue NPeaNOCHIIKA PAOOTHI

PemonT neraneit 1 cOOPOYHBIX €AMHUI] C MTOAIIUITHUKAMU KaueHUs

Ecnu HeucnpaBHOCTH COOPOYHBIX €IUHUI] C TOANTUITHUKAMHU Kaue€HUS HENb3s
YCTPAHUTh PETYJIUPOBAHUEM, MPOU3BOIAT UX PEeMOHT. Ero HaumHaroT ¢ pa3bopkw,
KOTOPYIO BBITIOJIHAIOT C IOMOINBI0 CHEMHHKOB. [IpoMbIThIE AeTalud TIHIATEIHHO
OCMATPUBAIOT C IIENBI0 TMPOBEPKM MPHU3HAKOB YCTAJIOCTHOTO M3HOCA OETOBBIX
JTOPOKEK W Ten KadeHws. [lpm oOOHapyKeHMM TakOTO W3HOCA IMOAMIUAITHUK
00s13aTEHHO 3aMEHSIOT.

3amMeHe  TOMJIeKAT  TaKXKe  MOAMIMIHUKK € BBIKPOIIEHHBIMHU  OOpTamu,
neopMUpPOBaHHBIMHM ~ Cce€MapaTopaMH, pPHKABUMHOW Ha pPabOUMX U IMOCATOYHBIX
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 Liexax MpeanpusTUd MOJIIIMITHUKYA KayeHUs, KaKk NpaBWJIO, HE
PEMOHTHUPYIOT. 3€Ch TOJIBKO BOCCTAHABIMBAIOT MOCATOYHBIE TOBEPXHOCTH JIETAJIEH,
COTPATAaEMbIX C TMOJIIMIHUKAMU (T.€. KOPIYCOB U BaJIOB), MPUMEHsS HAIUIABKY,
XpPOMHUPOBaHMUE, HAKIIAJKU HA SMOKCHIHOM Kjee U Apyrue crnocoObl. [IpakTukyercs
TaKK€ HCIOJIb30BAHHE KOMIICEHCUPYIOIIMX BTYJOK, KOTOpPbIE YCTaHABJIWBAIOT
(mpeccoBaHMeM WM Ha KJEW) B KOpPHYC NOAIIMIIHUKA WM HAa WIEHKYy Baja B
3aBUCUMOCTH OT XapakTepa M 3HAYECHHS HM3HOCA, a TakKXe pa3MepoB JeTajeil.

3arpsi3HeHHbIe (DETpOBbIC YIUIOTHEHUS, CIIy’Kalllke ISl 3allUThl MOAIIUITHUKOB OT
JeWCTBUSI BHEITHEN Cpe/ibl, @ HE B KAUE€CTBE MPEIMSITCTBUS IPOTUB BHITEKAHUS CMA3KU,
HY’KHO XOpOUIO TMPOMBITH B YHUCTOM KEPOCHMHE, a U3HOIICHHbIE 3aMEHUTb.
Heo6xonumo, 4To0bl B 3TUX YIUIOTHEHUSX BOWIOYHBIC M (DeTpoBbie KoibIa 1 (puc.
65, a) mpuseraiy K menlkaM Baja YMEPEHHO IUIOTHO (MPOBEPSIOT IIYIIOM TOJIIIUHON

0,1 MM, KOTOPBIH HE IOJKEH MPOXOIUTH B 3a30p). OUeHb MIOTHAsI YCTAaHOBKA KOJIbIIA
BBI3BIBAET IOBBIIIEHHOE TPEHHUE, YTO BJIEYET 3a COOOW YCHJICHHBIM HArpeB IIECHKH
Baja u MOJIITUITHUKOB.

JlabupuHTHBIE YIIJIOTHEHHS (PUCYHOK. 65, 0), UMEIOIKE TO K€ Ha3HAYEHWE, YTO U
(deTpoBbIe, TOJDKHBI UMETh KOJIBIIEBbIC KAHABKHA CO CTEHKaMH 0e3 BHIOOMH W BMSTHH.



HopmaneHbiii 3a30p B paguanbHoM HanpasieHun — 0,3 ...0,6 MM, a B 0C€EBOM —
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 IyTIa B
3a30p CBHJICTEIILCTBYET O HaJIM4YMM U3HOca). Mamxkera 2 (pUCYHOK. 65, B),
W3TOTOBJICHHAs] U3 PE3MHBI WIM KOXKH, NOMEUIAETCS B METAUIMYECKUN KOXKYX 3 U
3aKpergeTcs Mpy>KUHHOM mani6oit 4. KpoMku MaHKeThl 00’KMMAIOTCS TPYKUHOM 5,

omaromaps
4eMy HOJJEP>KUBAETCS IMOCTOSIHHOE U PAaBHOMEPHOE JIABJIICHHE YIUIOTHSIOLIEH
KPOMKH 6 MaHKETBI Ha BpAIAIOIINICS BaJl.

MaTCpI/IaJ'I MaHXCTbI JJIsA ITOBBIIICHU A U3HOCOCTOMKOCTH O6pa6aTBIBaI-OT
CliIcoaJIbHBIM XUMHNYCCKHUM COCTaBOM.

MamKeTHbIC YIUIOTHCHHUS CIyXatT JUIsl 3aIlUThl MOAMIUITHUKOB OT TOMaJaHusl B HUX
MIOCTOPOHHUX YaCTHII, a TAKXKE MPEMATCTBYIOT BRITCKAHUIO CMa3Kh. B COOTBETCTBUU €
9TUM UX YCTAHABJIMBAIOT JIBYMS CIIOCOOAMH: YIUIOTHSIOMIAS KPOMKA MAaHKEThI
HampaBliecHa B MPOTUBOMOJIOXKHYI OT TMOJANIMITHAKA CTOPOHY; Ta X KpOMKa
oOpaiieHa B CTOpPOHY MOIIITUITHUKA.

B psge mMexaHW3MOB TPEIyCMOTPEHO PETYJIMPOBAHWE TOMIMIUITHUKOBBIX OIOP IS
yCTpaHEHHS 3a30pOB, OTPUIATEIHHO BIMSIONMX Ha paboTy obopymoBanus. [lpu
PETYJIMPOBAHUH HATATA KOHUYECKUX POTMKOMOAIIUITHUKOB B KOPOOKaxX CKOPOCTEH U
KOpoOKax Tmojady MeTauiooOopadaTsiBaloOuX CTaHKOB (puc. 66, a) Ooinrom 2
MOJDKUMAIOT JWCK 7, KOTOPBIH, B CBOIO O4Yepelb, CMEIIACT HapyXKHOE KOJbIo 4
MOJIIIMITHAKA B Kopmyce 3 (Tak yCTPaHSIOT 3a30p MEXKIY POJIUKAMU M KOJBIAMH).
Ectb koHcTpykmmuu (puc. 66, 6), B KOTOPBIX HMEETCS CHelHalbHas Taika 35,
npeaHa3HAYCHHAs] JJIs PETyJUpPOBaHMs 3a30pa. PerynmpoBaHHe OCYIIECTBISIFOT
aKKypaTHO, CO3/1aBasi YMEPEHHBIM HATAT TMOIIIMIHUKOB 0€3 3aMeTHOro JodTa, HO
UCKJIIoUas 3alleMJICHHE Tell KaueHus. KOHTpOoNMHMpyloT peryjaupoBKYy BpalieHHEM
Baja, KOTOPOE [OJDKHO OBITh OTHOCHUTEIBHO JIETKMM W IUIaBHBIM. J[oOMBIIHCH
HEOOXOIMMOTO TOJIOKEHUS, PETYJIHPYIONIUE AETaal 3aKpeIuiaioT (QHUKcaTopami,
MPETYCMOTPEHHBIMUA KOHCTPYKITUEH COOPOYHON €TMHUIIBI.
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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 CnpaBoyHas U TEXHUYECKAs JTUTEPATYpPA.

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 npodHUIAKTHKKA U PEMOHTA MPOMBIIIJIEHHOTO 000pYOBaHUS: :
y4eOHUK I CTy[. yupexnaenuit cpen. mpod. Obpazosanus/[FO.H. Boponkun, H.B.
[lo3nHsKOB.- 4-€ u3x., crep.- M.: U3natensckuit neHTp «Axagemus», 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 CKOJIbKCHUS

COopoyHas equHUIIAa C HEPa3bEMHBIM MOIIMITHUKOM CKOJIbKEHUS (Hampumep,
COEIMHEHUE TOPIIHS C MIATYHOM IpPU MOMOIIM MHaibla, IIAPHUPHBIE COEAUHEHHUS
PECCOPHOTO MOABEIIMBAHUS TEIEKEK, MOJMUITHUKA MacIONPOKAYMBAKOLIEr0 HAcoca
U T. 1.). Takue y37bl ¢ IpeAeabHbIM U3HOCOM JeTaneil (Koraa 3a30p MEXAY AeTAIIMU
TPYILIENCS Mapbl TPEBBIIAET MAKCUMAIIBHO JIOMYCTUMBIN YePTEKHBIN 3a30p Ha 25% u
Oojee, KpoMe CiaydaeB, OTOBOPEHHBIX 0CO00) B 3aBUCUMOCTH OT KOHCTPYKIIUHU U
MPOYHOCTH MaTepuala



AeTaneil, a Takke SKOHOMHMUYECKOH I1e1eCO00Pa3sHOCTH PEMOHTA JOIYCKaeTCs
BOCCTaHABJIMBATh OJHUM M3 CIEAYIOIIMX CIIOCOOOB: 00pabOTKON OAHOW W3 JAETaJeH,
yaiie BCEro melku Baia (maiblia, ocu, namndbl, BaAJIMKa), O] PEMOHTHBIN pasmep ¢
OJIHOBPEMEHHBIM YMEHbBIICHUEM JINAMETPA OTBEPCTHSI BTYJIKH MOJIIMITHUKA; 3aMEHOU
OJIHOM U3 JieTaneil HOBOW M BOCCTAHOBJIEHUEM HOPMaJIbHOM (hOpMbl (yCTpaHEHHEM
oBaibHOCcTH Oonee 0,05 MM) Tpymuxcss 4yacTed He3aMeHse-MOM JeTanu;
Hapall¥BaHUEM /10 HOPMAJIbHBIX Pa3MepOB U (GOpM JeTanei.

[Ipu cOGopke COOpPOYHBIX €AMHUILl C HEPa3beMHBIMH MOAIIUITHUKAMU
CKOJIb)KEHHS 00ECIICUUTh:

YCTAaHOBJICHHYIO TOCAJKy BTYJKM B MOALIMIHUKOBOM rHe3ne. [lpu stom
OTBEPCTUS BTYJIKH, CIIyKalllMe AJis MOJBOAA CMa3Kd B IMOJIIMITHUK, COBMECTUTH C
COOTBETCTBYIOILIMMH OTBEPCTUSMU B THE3/€. BTyIIKy 3aKpenuTh OT IPOBOPOTA;

YCTAaHOBJICHHBIA 3a30p «Ha Macjo» B TMOAIIMIHUKE U CBOOOJHOE
OTHOCUTEJIBHOE BpallleHue (epeMelIeHNe) TpYIIUXcsl aetaneil. PazHocTh 3a30poB
«Ha Macj0» y MOJUIMITHUKOB MHOTOOMIOPHBIX BaJIOB He Oosee 15%;

COOCHOCTh  MOJIIMIHUKOB  (COBMAJCHUE TIE€OMETPUYECKUX  OcCell) U
MUHUMAJIbHYIO CTYNEHYaTOCTh HECyIIUX (pabounx) MOBEPXHOCTEM MOIIIMITHUKOB
MHOTOONOPHBIX BajiOB (KOTJa Ball, BAJIMK WJIA OCh IMOKOATCS Ha JBYX WJIH Oojee
onopax). COOCHOCTb M CTYNEHYaTOCTh MOJUIMIHUKOB MHOTOOINOPHBIX BajoOB
ONPENENSIIOT TEXHOJIOIMYECKUM BaJIOM (MJIM COOTBETCTBYIOLIEH TEXHOJIOTMYECKOM
JETaNIbI0), ONTUYECKUMHU MTPUOOPAMU UIIH CTPYHKOM;

OpuJieraHue IIeeK MHOTOOMOPHBIX BaJIOB K  HecymuMm  (pabouum)
NOBEPXHOCTSM MOMMMIHUKOB. Henpuneranve (mpoBHCAaHME) OTIAEIbHBIX IIEEK
nonyckaercs He 6omee 0,05 M.

COopouHble eIUHUIIBI C MOAIIMIIHUKAMU KadyeHus. He gomyckarorcs k
AKCIUTyaTallMy MOIIUITHUKYA Ka4eHUs! MPU CIEIyIomuX aedeKTax U MOBPEkKIACHUSIX
(kpome citydaeB, OTOBOPEHHBIX 0C000):

OTKOJIOB MeETajula WJIM TpPEIIMH Ha IOBEPXHOCTH KadyeHUs (Ha KOJIbLAX,
IapUKax WM POJIUKAX);

[[BETOB MOOEXKAJIOCTH U CJIEI0B 3aKJIMHUBAHMS HA TMOBEPXHOCTH KaUCHMSI
JieTaJIeld BCIEICTBUE IEPETPEBA;

BBIOOMM M OTHEYATKOB Yyjaapa Ha OEroBbIX JOpPOKKax KoJjel (Wid Ha
NOBEPXHOCTH Hang) OT Tyroil NOCaaKHu UM yIapHOU Harpy3Ku;

BBIKpAIIMBAaHUS WIN IIETYIICHUS] METala, MEJIKUX PAKOBUH, OOJIBILIOTO Yucia
YEpHBIX TOYEK HA TOBEPXHOCTH KAUEHUS AeTalleH;

PaKOBHUH KOPPO3MOHHOT'O U HEKOPPO3UOHHOTO XapaKTepa;

rIIyOOKUX PUCOK, 3a00MH Ha MOBEPXHOCTSIX KaU€HHUS JETaNEH;

MOBPEXKJEHUSI CEeNapaTropoB: HAUIOM, TPEHIMHBL, Ccpe3bl M  OciabieHus
3aKJIETIOK, BBIpA0OTKA THE3/T A0 BhITIAJaHUSI POJIUKOB;

3a30pa MEXIy CTajJbHBIMU IITAMIIOBAaHHBIMHM CcemaparopaMu H OypToMm
BHYTPEHHETO KOJbla IAPUKONOAIIMIIHUKA C JUaMeTpoM oTBepctus a0 30 MM —
menee 0,2 MM, ¢ nuameTpom otBepcTus 6osee 30 mm — menee 0,3 MM;



peAenbHOTO M3HOCA W JedopManmu AeTanei, T. €. KOIja OCEBOM WIu
paauaibHbIA 3a30pbl, Pa3HOCTh AUAMETPOB IIAPUKOB WM POJUKOB W T. 1. Oojee
JOITYCKAaEMBIX HOPM.

[Ipy Hamuuuu B OJHOM MOJAMIMITHUKOBOM THE37E WJIM COOPOYHOM €AMHUIIC
IBYX W 0oJiee IMOJIIUITHUKOB KayeHUsS M B Ciydae 3aMEHbl OJHOTO M3 HUX, KaK
MPaBUJIO, 3aMEHSAKT W Jpyrue, T. €. MOPOU3BOAAT KOMIUIEKCHYIO 3aMEHY
MOAIINITHUKOB, HAlpUMEpP, B KPECTOBMHAX KapJ/laHa, Ipy3ax pEryysitopa 4acTOThb
BpAalllEHUS U T. 1.

JlonmyCKaroTCsl K JAJIbHEUIIIEN SKCITyaTalluu MOAIINIHUKY Ka4YC€HUS, UMEIOIINE
HE3HAYUTEIbHbIE JE(EKThl W TMOBPEKICHUS: LApAMHbI U PUCKU HA TMOCATOYHBIX
MOBEPXHOCTSX KOJICll, MOSIBUBIIMECS BCJIEACTBUE OCJIA0JIEHUSI MOCAIKU; 3a00UHBI,
BMSITUHBI, CJIEAbl KOPPO3UM Ha cemaparope, HE MNPENSTCTBYIOIIME HOPMAIbHOMY
JBUKEHUIO IIAPUKOB W POJIMKOB, TEMHBIE IMSITHA KOPPO3WOHHOIO XapakTepa Ha
MOBEPXHOCTAX KAueHUA JIeTaJel, yCTpaHsIEMbIe 3a4MCTKOMN; MaToBas MOBEPXHOCTH
KaueHUs JIeTaJIell KakK CJEACTBHE HEHOPMAJIbHOTO M3HOCA; HE3HAYUTENIbHAA
nedopmaliisi ¥ U3HOC THE3[ cemaparopa c(HepuyecKOro POJIUKOBOTO TOIIHITHHUKA,
yCTpaHseMbie 00’KaTheM cerapaTopa.

Meinkue BMSTHHBI, PUCKM W HE3HAYUTEIBHYK) KOPPO3HUIO HAa ITOBEPXHOCTIX
KQuEeHUs U B MECTaX MOCAJKH JECTAJEH MOJIUITHUKOB YCTPAHSIOT 3aUYMCTKON BpyU-

HYI0 MEJKOW HUIM(POBATBHON IIKYPKOW. YCTpaHEHUE APYruX MOBPEKICHUN U
PEMOHT TMOJIIMIIHUKOB KAaYE€HWM C 3aMEHOM JeTaled i1 BOCCTAHOBIICHUS
HOPMaJIbHBIX TOCAJOK TIPOBOJST COOTBETCTBEHHO TPEOOBAHMUSIM TEXHUYECKUX
ykazaHuii, yreepxkaeHubix L[T MIIC.

TexHuyeckoe 00CITy>KUBaHUE U PEMOHT COOPOYHBIX €UHUIL C TTOAIIUITHUKAMU
kaueHus (Oykc KoJjecHbIXx mnap, TOJl, TAroBbIX TreHEpaTopoB M Jp.) MPOBOIAT
corjlacHO jAeicTByromer WMHCTPYKIIMU TIO COJASPKAHUIO U PEMOHTY COOPOUHBIX
€IUHHUI] C TOAIIUITHUKAMHU KauEHUSI.

Jlo MOHTaxa y BCEX MOJIIUITHUKOB, OBIBIIMX B AKCILTyaTallH, MPOBEPSIOT
PAaBHOMEPHOCTh XOJIa M 3a30pbl MexXAy AeTtansiMu. CTeneHb JOMYyCTUMOrO IIyMa U
HEPAaBHOMEPHOCTh XOJIa OINPEACISIIOT CPABHEHUEM C ASTAJOHHBIM MOAIIUITHUKOM
JAHHOTO THUIIa, OTOOPAHHBIM MO COIVIACOBAHUIO C MPUEMIIUKOM Jeno. ['ogHbIM [st
MOBTOPHOTO HCIOJB30BaHUS CUUTAIOT MOAIIMIHUKYK, HWMEIOIINE POBHBIN, 03
3aeJaHusl X0l U HE3HAUYUTEIbHBIN IIYM, a TAKYKE YCTAHOBJIECHHBIE 3a30Pbl U Pa3MEpHI.

[Ipu cOGopke HEOOXOIUMO COOMIOJATh CIEAYIONIUEe OCHOBHBIC TPEeOOBaHMUS:

YCTAHABJIMBATh HATAT B COCAMHEHHUSIX CTPOTO B COOTBETCTBUU C YEPTEHKOM.
IIpu 3TOM, eciu Bpamaercs Baj, TO BHYyTPEHHEE KOJIbLO NOAIIMITHUKA JOJKHO UMETh
HETMOJBIKHYIO TMOCAJKy, a HapyKHOE€ KOJII0 B THE3JAE — MOABUXKHYIO (KpoMme
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 TPEBBIMIATH JOMYCTUMOE 3HAUYCHHUE OBAJHLHOCTH WJIM OMEHUS IIEEK BAJIOB B
MECTaX MOHTa)Xa BHYTPEHHUX KOJEI[ TOJAIIUIHUKOB KadeHus JUisi HOBBIX
aHAJOTUYHBIX JieTanel Oosee uem Ha 0,02 MM, KpOMeE Clly4aeB, OTOBOPEHHBIX 0CO00;

noBopauuBaloT Ha 45 unu Ha 90° Hapy’KHbIE KOJIbIa MEpPEe] MOHTAXOM B
KOPIIYC OTHOCHUTEJIBHO TMOJIOKEHUSI, KOTOPOE OHHM 3aHMMalld paHee, N0 pa30opKu
cOOpPOUYHON eAMHUIIBI, YTOOBI HATPY>KEHHE OEroBBIX JOPOKEK HAPYKHBIX KOJEI He
MPUXOIUIIOCH KOXKIBIU pa3 Ha OJHY U TY K€ 30HY;

BBITIOJTHSIFOT MOHTaX MOJAIIMITHUKA HA Bajl C MPEIBAPUTEIbHBIM HArpeBOM P
U<4c-

e 1o 60—100 °C nmoamMIHKMKA WM BHYTPEHHETO KOJIbLA, C OXJAXICHUEM
Baja WM MpU MNOMOIIM mpecca. B 3ToM ciyyae NPUMEHSIOT HPHUCIOCOOJICHUS
(ompaBku) , obecrieyuBarone JEUCTBUE YCUIIUS 3alIPECCOBKHU MO OcH Koibla. Eciau
MOAIIMITHUKY MOHTHPYIOT OJHOBPEMEHHO Ha BaJl U B THE3J0, ONpaBKa JOJKHA
yIOUPAThCsl OJHOBPEMEHHO B TOPILIBI 000UX KoJiel MoUIMHUKOB. [Togmmnanku (umu
KOJIbI[a) HAarpeBalOT B MAaCISIHOM BaHHE, B DJIEKTPUUYECKHUX IeyYax, WHIYKIHOHHBIM
cocobom. Bpewmsi Beigepkku mnpu temmepatrype 60—100 °C BweiOuparoT B
3aBUCHUMOCTH OT pa3mepa MOJAMIUIHUKA. 3alpeniaeTcs HarpeBarh NOAMUIHUKA (WU
KOJIbLIa) OTKPBITBIM OTHEM, MOHTHUPOBATh U JIEMOHTHPOBAThH IMOJUIUIIHUK (KOJIBLIO)
yAapaMy, HAHOCUMbIMH HEMOCPEACTBEHHO 10 MOAIIMUITHUKY.

[ToAmMITHKUK MOCJIE MOHTa)kKa HA Bajl JOJDKEH YIHUPATHCS B €ro 3aIUICYUK HIIN
JieTallb, YKa3aHHYI0 Ha 4yepTeke cOOpPOYHOM €AMHUIBI, MPU MOCaJKEe B KOPIYC — B
OypT rHe3ga. B ciydae HarpeBa Jerasiel MHIYKIMOHHBIM HarpeBaTejieM JeTaiu
MOCJIe 3aMpeccOBKH pa3MarHuyuBaloT. KauecTBo cOOpkM COOpOYHON €AMHUIIBI C
MOJAIIMITHAKAMHU Kay€HUsi KOHTPOJMPYIOT MO JIETKOCTH BpAILEHUS Bajla, HAJIUYHUIO
OCeBOro pazdera y Bajla C IIAPUKOMOAIIMIIHUKOM, PaaUaIbHOrO 3a30pa MEXIY
POJIMKaAMU U KOJIBLAMHU Y POJIMKOBBIX MOAIIMITHUKOB. JTH BEJIMYUHBI TOJKHBI OBITH B
Ipezenax yCTaHOBICHHBIX HOPM.

[Tocne cOopkM MOAMIMITHUKOB, pa0OTAIONUX HA TJIACTUYHON (KOHCUCTEHTHOM)
CMa3Ke, UX CMa3bIBAIOT MOPSIKOM, YCTAHOBIEHHBIM HCTpYKIIMEN 110 PEMOHTY y3JI0B
C MOAIIMITHMKAMU KadeHus. Pazpemraercss menu Mexay pojauKaMd W I[IapUKaMH
3aMOJHATh CMA3KOM 10 MOHTaXXa MOJUIMITHUKA. 3alpeniaeTcsi CMEIIMBATh pa3InyHbIe
copTa CMa30K JUIsl CMa3KH MOJIIMITHUKOB OJTHOM COOPOYHOM €IMHUIIBI.

COopounast enuHMIA C UWIAHIPUYECKUMHU JICTAISIMHU, JIBHOKYIIIUMUCS
BO3BpPATHO-NIOCTyMNATENbHO (Y37l THMNA: MOPIIEHb—BTYJKA,30J0THUK—BTYJIKA,
IUTYH)Kep—THWiIb3a, Wrila—Kopnyc pacobuiutenss u 1. 1.). [lorepsBuiue
paboTOCOCOOHOCTh B pe3yJibTaTe M3HOCA ACTAIU U APYyrue MOBPEXKICHUS MOKHO
BOCCTAHABJIMBATh IMEPEKOMIUIEKTOBKOM, IIYTEM XPOMHUPOBAHUS WM OCTAJIMBAHUS C
COOJTIOJICHUEM CIIETYIOIUX TPEOOBAHUM:

HE3HAUUTENbHbIE AehEeKThl (HAaTUPBI, PUCKH U T. 1.) C OTAEIHHBIX YYaCTKOB
TPYIIUXCS TOBEPXHOCTEH JAeTalield yAAIAIOT CJIeCapHO-MEXaHMYECKOW 00padoTKOM
IpU TOMOIIM MPUTHUPOB, AIMa3HbIX KaMHEH, IacCT, HAHECEHHbIX Ha BOWIIOK, C
MOCIIEYIOIIEH TTOJTUPOBKOM;



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

MOBEPXHOCTH JIeTaliel ¢ o01Iel oCchio (KOT1a 0XBAaThIBAIOIIAS I€Tallb UMEET JBa
U 0oJiee OTBEPCTUS C PA3UYHBIMU AUAMETPAMH, HO C OOIIEH OChI0 MM KOTJa JIBE
uiM OoJiee eTaau CMOHTHPOBAHBI HA OJHOM BajMKe WJIM OCH) 00pabaThIBatOT TaKUM
o0pa3oM, 9TOOBI HECOOCHOCTh TPYIIUXCS JIeTajieil Oblila MUHIMAIbHOM;

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

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



[TpakTueckoe 3ansitue No27

Tema: «PeMOHT IIKMBOB U PEMEHHBIX NIEpeIay».

ens: MN3yuenue nedexToB IMIKUBOB, CIHOCOOBI MX YCTpaHEHUs; IEPEKTOB
PEMEHHBIX TMepefady W CIOoCcOObl WX YCTpaHEHUs; MPUOOPECTH HABBIKU COOPKHU
PEMEHHBIX NIepeaay v yX0/ 32 HUMH.

23 MarepuanbHoe oOecrieueHue

23.1 HHCcTpyKUMS K MPAKTUYECKOMY 3aHSITHIO.

23.2 TokapHO-BHHTOPE3HBIN CTAHOK

23.3 CnecapHblii HHCTPYMEHT, IIHYP.

23.4 CnpaBouHasi M TEXHHUYECKAs JTUTEpaTypa.

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

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

24 Tlopsaok BBIMOJTHEHUS paOOTHI

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

24.2 BpimoaHUTH COOPKY pEMEHHOM Mepeaadn.

24.2.1YCcTaHOBUTH LIKUBHI HAa BaJlbl, 3AKPEUTh.

24.2.2 BBINONHUTH MPOBEPKY MapaLIEIbHOCTH YCTAHOBJICHHBIX IIKUBOB.

24.2.3[logo0paTh peMHU TIO JITTUHE.

24.2.4Ha mxuBBI HANETh PEMHU, CO3aTh HAYAJIbHOE HATSHKEHUE PEMHEHN.

24.2 .5BBIITONHUTE TPOBEPKY HATSKEHUS PEMHEN.

24.3 VYCTaHOBUTH  TEXHOJOTHYECKYK)  IIOCIEAOBATEIBHOCTH  PEMOHTA
Pa3bEMHOTI0 MOAIIUITHUKA CKOJIbKEHHUS.

PeMOHT IKKMBOB U PEMCHHBIX II€pCaayd

Y MKWBOB ISl IUIOCKUX PEMHEH BCIICJICTBUE MPOCKAIB3bIBAHUS PEMHS
W3HAIMBACTCS 0001, M3-32 YeTO YXYIIAETCs CICTUICHHE MEXKIYy PEMHEM M ITKHBOM.
Habmromatorcss Takke HamioM 00073, TPEIIMHBI HA CIHIAX, U3HOC MOCAIOYHOTO
OTBEPCTHS U IMITTOHOYHOTO T1a3a.

Y IIKWBOB KJIMHOPEMEHHBIX Iepefad MPEeXkAC BCEro H3HAIIMBAIOTCS
MTOBEPXHOCTH KaHABOK. DTOT M3HOC MHOTa OBIBa€T HACTOJIBKO OOJIBIIIMM, YTO PEMCHb
omyckaercss 10 nHa kaHaBku (puc. 70, O, cmpaBa). Ilpoucxoamt Takxke H3IOM
OypTHKOB, HapymiaeTcs 0aJaHCHPOBKA 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 MIKNBA TI0 HAPYKHOMY TMAMETPY | 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 CTYNHMIE MOXHO OCYIIECTBUTH IPH NOMOIIM Kies. [[ns
ATOTO BTYJIKY MPUTOHSIOT 10 PACTOYEHHOMY OTBEPCTHIO, co3aaBas 3a30p 0,05 MM Ha
auaMeTp. DTOT 3a30p HEOOXOIWUM ISl MOJYyYeHHUS ONTHUMAaIbHON KJIEeEeBOW IIJICHKH
tommuHou 0,02—0,025 mm.

Korna pasmepsl mknBa Mo3BOJSIOT PACTOYUTh OTBEPCTUE MO TOJICTOCTCHHYIO
BTYJIKY, HMEIOIIYK) IIITOHOYHBIM a3, TO PEMOHT OCYILIECTBJISIOT TaK: paCTAYMBAIOT
OTBEPCTHUE CTYIHUIIbI, TOJOSAT IIMOHOYHBIHN T1a3 U U3TOTABJIMBAIOT MIEPEXOIHYIO BTYJIKY
CO IIMOHOYHBIMU Ta3aMH HA HAPYKHOM M BHYTPEHHEM JUaMETpax. 3aT€M BTYJIKY CO
LITIOHKOW ITPECCYIOT B CTYIUIYY IIKKUBA U CTONOPAT. [1ociie 3TOro mKuB NpuroieH s
SKCILTyaTalliu.



Ecnu pasmepsl CTyNHIBI IIKMBA HE IMO3BOJIIIOT YCTAHOBUTH TOJICTOCTEHHYO
BTYJIKY C MPOAOJOJICHHBIM I[a30M, TOIJa OTBEPCTHE B WIKWBE pPAaCTayMBAIOT Ha
rJIyOMHY HECKOJIbKO OOJBIIYI0 IIYOMHBI LINOHOYHOrO Ma3a M yCTaHABIMBAIOT Ha
KJIe€ TOHKOCTEHHYIO BTYJIKY C (JJIaHIIEM, KOTOPYIO 3aKPEIUISIOT HA IIIKUBE BUHTAMHM.

VY mkuBa noj KAMHOBUAHBIE peMHH (puc. 70, 0) MoBepXHOCTh 000/1a U CTEHOK
KaHaBOK 00TayMBaIOT J0 YCTPAaHEHHs M3HOCA, a JHO KaHABOK YIiyOJsIOT, MpU 3TOM
BCE KaHaBKHU IIKMBA JOJKHBI ObITh OJIMHAKOBBIMH MO MPOMUIIO U pa3Mepy, KOTOpbIE
MIPOBEPSIOT MIA0JIOHOM.

M3nomMbl M TpewuHBI YCTPAHAKOT 3aBapKOW IIOCIE  COOTBETCTBYIOLIEH
CJIECApPHOIN TMOJATrOTOBKM MeCT Moj 3aBapky. Ilepex 3aBapkoil IIKMB paBHOMEPHO
HarpeBaloT MO BCEMY JAMAMETPY, MHAUY€ HA 3aBAPUBAEMOM YYAaCTKE MOSBATCA B
MeTajle BHYTPEHHUE HANpsDKEHMs, YTO BBI3OBET OOpa3oBaHUE TPEIIUH B JIPYTUX
Mectax. [lo OKOHYaHMM 3aBapKuM IIKUB IIOTPYXAOT B HArpeThlil MECOK IS
MEJIJIEHHOTO OXJIAKICHHUS.

Ecnu y peMoHTHpyeMOro mkuBa oOTauyMBaeTCs MOBEPXHOCTh, cOMpsraemas ¢
pEMHEM, JIOIIyCKAaeTCsd HEMHOI'O YMEHBIIWTHh JUAaMETp IIKWBA [PU YCIOBUH, 4YTO
4acTOTa BpalleHus M3MEHUTCS. HacroTa BpallleHHMs BEJOMOIO IIKMBA CHUXKAETCH,
KOI'JIa YMEHBLIAETCS TUaMETP BEAYLIETO IIKUBA, U YBEIUYUBAETCS IPU YMEHBIICHUU
JyaMeTpa BEIOMOro IIKuBa. (s coxpaHEHUs MEpeNaTOYHOIO0 OTHOLIEHUS MEXIY
IIKHBAMM JIOITyCKAaeTCsd OOTOYUTH O COOTBETCTBYIOLIErO JUAMETPAa U BTOPOM ILIKUB,
HE HYXXJAIOINNCS B PEMOHTE.

[id — ==
h ?
1
‘ |
i K
I L6 |
I Ir

a) g) b)

Puc. 71. Ilposepka ycra-
HOBKH IIKHBOB:

a4 — Jnueliwolt, 6, 8 — muypou



[Ipu peMOHTE MIKUBOB JOMYCKACTCS M3MEHEHNE YaCTOThI BPAIICHUS PEMEHHOMN
nepenayn
(MOBBINIEHUE WM TOHMXeHue) He Oosee 5% HomuHanbHOU. [lpu OombIux
OTKJIOHCHHUSIX U3TOTABIMBAIOT HOBBIC IIKUBBI.

Baibl, Ha KOTOpPBIX PACIOIOKEHBI IIKUBBI PEMEHHOU Mepeavn, JOHKHBI OBITh
napajiebHbl Mexay co0oil. [lapamiensHOCTh MPOBEPSETCS MO TOPIAM HAaCaKEHHBIX
IIKMBOB, KOTOPbIE JOJKHBI HAXOAUTHCS B OJHOW IJIOCKOCTH, YTO OIPEACINSIOT C
MOMOIIBIO JIMHEEK MpU OJU3KOM PaCHOJIOKEHUH MIKUBOB (puc. 71, a) wiu HIHYpOB.
[[IHYyp 3aKperuIfoT Ha OJTHOM U3 MKUBOB (puc. 71, 6), 0OTBOJAT B CTOpOHY (TouKa ) u
3aTeM, HaTSAHYB, MEJICHHO MOJBOJAT K Topily BToporo mkuBa (touka II). Eciu npu
ATOM WIHYp KOCHETCS BCEX TOYEK, KaK IOKa3aHO Ha PUCYHKE, 3TO O3HAYaeT, 4TO
IIKMBBI YCTAaHOBJICHBI TIpaBWiIbHO. [Ipy HaxoxaeHuu mHypa Ha paccrosiHuu K (puc.
71, B) OT Topma WIKWBa HEOOXOAWMO OJWH W3 IIKHBOB CMENIaTh B OCEBOM
HaIpaBJICHUHU, TaK KaK OCH BAJIOB TPHU ITOM pACIOJOXKATCA TapaiuienbHo. Ecmom
pacctostare K okaxkeTcs HEepaBHOMEPHBIM (IIEPEKOC), TO O3HAYAET, YTO OCH BaJIOB
HeTapaJlIeTbHBI.

Jlist GoJiee yCTOMYHMBOTO TOJIOKEHUSI TUIOCKOTO PEMHSI MOCEPEIUHE IIIKUBA
JICMAlOT BRIMYKJIOCTh. [Ipu BpalmeHnn ImIoCKuid peMeHb CTPEMHUTCS 3aHATh HanmbOoee
BBICOKOE IOJIOKEHUE U IIEHTPUPYETCS 10 LIKUBY.

[IpaBuibHas ycTaHOBKAa IIKMBOB — YCJIOBHE HOPMAaJIbHOM pabOThl pEeMEHHOU
nepenayd; OT Hee 3aBUCUT  pa3MeIlleHHe peMHsA IocepeauHe  0000B.
[Ipu ompoboBaHMKM peMEHHOM Nepenayu peMeHb MOXKET OKa3aThCsi Ha Kparo 000ja
IIIKMBA, MOXET Ja)Ke CBAJUTHCA CO IIKWBA. BO3MOXHBIE MPUYMUHBI: OCH IIKUBOB
pPacIoNiOKeHbl HENmapalljieIbHO, HE COBMEIICHBI TOPIBI IIIKMBOB, HECMOTpPS Ha
OJIMHAKOBYIO IIMPUHY 0000B; BEIMKO OWEHHME IIKWBOB; PEMEHb Cab0 HATSIHYT;
peMeHb cJ1ad0 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 MAR PeryAMpoOsKH, 6 — oCb (ANTEI

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

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

JUis mepenay ¢ HECKOJBKMMU pEMHSAMH (Ha OJHOM IIKHBE) HEO0OXOAMMO
TIIATEIIPHO TMOAOMPATh KOMIUIEKTHl PEMHEH M0 JJIMHE. DTO MOXHO BBIMOJHUTH
HETOCPEJCTBEHHO Ha COOpaHHOM mepenaue npucrnocodneHueM (puc. 73), onpeaenss
JUITMHY TI0 pa3HOCTH cTpen nporuda. OTKIOHEHUE JUIMHbI PEMHEN B OJJTHOM KOMILIEKTE
HE JIOJDKHO TMpeBbIIATh Jomycka, ykazanHoro B ['OCT 1284—68. Pasnasa minnHa
peMHEN B KOMIUIEKTE Jaxe B mpenenax 1—2 MM He obOecreurBaeT paBHOMEPHOMN
HArpy3Kd Ha KaXIblii pEMEHb, YTO BBI3BIBACT OBICTPBIA H3HOC MEPErpyKeHHBIX
pEMHEHN U KaHABOK IIKMBOB, YACTYIO 3aMEHY KOMILJIEKTa pEMHEN U PEMOHT IIKHUBOB.

Hatsbkenne KIMHOBUIHBIX PEMHEH JOJKHO OBITh ymMepeHHbIM. Korma pemuu
CIWJIBHO HATSHYTHI, BO3PACTAIOT HArpy3ka Ha OCH M ympyras aedopmaiusi BajoB, B
pe3yJibTaTe 4Yero yCKOpSIeTCS WM3HOC IMOJUIMITHUKOB, MOJIOMKAa BaJOB B PE3yJbTaTe



YCTAJIOCTHOTO W3HOCa H 0Oo0Jee WHTEHCHMBHO pacTsaruBatorcs pemHu. Ciabo
HATSAHYTbIE PEMHH MPOCKAJIb3bIBAIOT MO KaHABKAM IIIKWBOB, CUJILHO HArpeBalOTCA, B
pe3yJibTare ObICTpEee U3HAIIUBAIOTCS U TTOBEPXHOCTH KAHABOK, U PEMHU.
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Puc. 73. INprcnocobaenue 5 KOHTPOAA HATAMCEHHA peMHEH

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

[Ipu HarpykeHuw ciegaT, 4ToObl TOpel KOJMayka COBMELAICA C
OIpEEICHHBIM 3HaUeHHEM (Krc) Ha mkane 7. [Ipu aTom cTep:keHb, nepeMeniasch B
OTBEPCTHH IUIaHKU 1, oOpasyer cTpeny nmporuda BETBU PEMHS, 110 KOTOPOH CYAST O
COCTOSIHMM HaTsDKeHMs. BbIcoTy cTpesbl mporuda onpenessioT B MM M0 MOKa3aHUIO
Ha IIKajie §, Ha KOTOPOM OCTaHOBHUJIOCH KOJIBLO 2 IIPH HArpy>KEHNUU BETBH.

Ecnu crpena mporunba mMeHee HOPMBI, HaTSKEHUE pacciabiiaioT U, HA00OpOT,
npu OOJbILIEH CTpeie HATSKEHUE YBEIUUHUBALOT.



[TpakTueckoe 3anstue No28

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

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

25  MarepuanbHoe obecreueHnue

25.1 HHCTpyKIMS K NPAKTUYECKOMY 3aHSTHUIO.

25.2 UYeprexu neraneit (3y0uaThie Koyeca).

25.3 ChpaBouyHas ¥ TEXHUYECKAs JIUTEparTypa.

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

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

26  Ilopsaox BeINOJHEHUS PabOTHI

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

26.2 BBINMOTHUTH CXEMBbI PEMOHTA 3y04aThIX KOJIeC.

26.3 Pazpabotath  TEXHOJOTHYECKYIO  IOCJIEJAOBATEIBLHOCTh  PEMOHTA
3y04aroro Kojeca.

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

. H3HOC 3yOheB 10 paboueMy npoduitio;

. OJIMH WJIH HECKOJIBKO CJIOMAaHHBIX 3yObEeB;

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

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

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



pEMOHTa 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, I'aK KaK OHHM HE YXYIIAIOT €ro padoTy.

Ha pucynok. 76, a moOka3aHO IIWIMHIPUYECKOE 3y0daroe KOJeco C
OJTHOCTOPOHHUM H3HOCOM 3yObeB 2 y MpaBOro TOpIa B pe3ysIbTaTe MHOTOKPATHOTO
NEPEKIIIOUEHUS IIeCTEPEeH. PEMOHT COCTOUT B TOM, YTO Yy KoJieca MOAPE3al0T 4acTh 3
(MuHUS oTpe3a TOKa3zaHAa Ha PHUCYHKE cIlpaBa 4YepToi), a € APYrod CTOPOHBI
PUBAPUBAIOT KOJbLO |, TOYHO COOTBETCTBYIOLIEE YacTU 3. 3aTeM KOJbLO
YCTaHABIMBAIOT TakuM OOpa3oM, 4YTO B TMEPEKIIOYEHUH YYacTBYET JieBas
(HEeu3HOIIIEHHAs) YacTh 3yObEB.

Z
CBapna

Meduse

a) 8) 4)

Puc. 76, Pemonr ayfuarux koaec:

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

3yOuarble KoJieca CO CJIOMAaHHBIM WJIM BBIKPOIIMBIIMMCS 3yOOM HEJb3s
OCTaBIIAITh B MEXaHU3ME: 3TO MOXKET NPHUBECTH K TMOJOMKE 3yObEB COMPSKEHHBIX
KOJIEC U K aBapuu COOPOYHON eAMHUIBI. Takoe KoJeco B OTBETCTBEHHBIX MEpeaadax
HY’KHO 3aMEHUTb JIpyTMM — TOJHbIM. B MeHee OTBETCTBEHHBIX THUXOXOJHBIX
nepenadax 3yObs OOJNBIIMX KOJIEC C TMOBPEKIACHUSIMU HDKOHOMHUYECKH BBITOJTHO
BOCCTAHABJINBATb.

Hamnpumep, BOCCTaHOBJIEHHE OJIHOIO WM HECKOJbKUX 3yObeB OOJBIIOTO
3y04aToro Kojieca MHEBMATHYECKOTO MOJIOTa (CM. pucC. 132) 00X0oauTCsI 3HA-UUTEITHHO
JIeHIeBIie, Y4eM U3rOTOBJIEHUE HOBOT'O KOJieca.

3yOuaTkle Kojieca MOXXHO PEMOHTUPOBAThH HAIJIABKOM M3HOIICHHBIX 3yObEB UIIH
YCTAHOBKOM 3y04YaThIX BKJIABIINICH, KOTOPHIE 3aKPEIUISIOT BUHTAMHU WJIU CBapKOU
(puc. 76, 0), ycTaHOBKOM BBepThINIeH U Ap. OHAKO 3TH CHOCOOBI pEMOHTA CJIEAyeT



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

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

Jlisi BBeNEHUS HAIUIaBKM MeJHbIe IIa0JOHBI CKPEIUIIIOT MEXay CcoOou
IUTAaHKaMU | ¥ PUKPETJISIOT K BEHIy KoJieca MIaHKaMH 2 TakK, YTOObl OHU HE MEeIIalH
ornepauuy HarjgaBku. [maHku 2 MOXKHO 3aMEHUTH CTPYOLIMHAMM WJIM KaKUM-HUOYb
OPYTUM yCTPOMCTBOM. TakK Kak HAaluIaBiIseMbId METa/ul HE IPUBAPUBAECTCA K
nrabjaoHaM  BCJIEACTBUE BBICOKOW TEIUIONPOBOAHOCTH MeEAM, IIaOJOHBI TOCHe
HaIUIaBKU JIETKO BBIHUMAIOTCS.

HamnaBka mpousBomuTCs TOJICTOOOMAa3aHHBIMH dJeKTpogamu -3V, D-42,
OMMS-5 u np. Ilocie HamnaBKy KOJECYy NAKOT MEMJIEHHO OCTBITh. [[ns 3TOro Bce
KOJIECO WJIU Ty €T0 YacTh, I HAIJIaBJICH 3y0, 3apbIBAIOT B TOPSUUI MECOK.

Boccmanosnenue 3y6ves nannagkoli yenecooopasHo moOJbKO 6 MOM Ciyuae,
Ko20a opyaue cnocobbl NPUMEHUMb HEBO3MONCHO.

N3Ho1eHHbIe 3yOuarbie KoJjeca, PEMOHT KOTOPBIX MpU3HaH
HelenecooOpa3HbIM, HY>KHO 3aMEHSITh HOBBIMHU MapaMU JaKe B TEX Clydasx, Korja
OJIHO KOJIECO B 3aMEHSIEMOM Mape CYIECTBEHHOI0 U3HOCA HE UMEET. DTO BbI3bIBACTCS
TEM, 4TO:

. 3aMeHa 00O0MX COMPATaeMbIX KOJIEC TapaHTUPYET JydllUue YCIOBHS 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 O00BACHSAETCA TEeM, uTO 3yObsi BHOBb M3rOTOBJIEHHOIO KoJjieca He
00eCreurBalOT HOPMAJIBHOTO KOHTAKTa C YXE MNPUPaOOTaHHBIMH 3YyObSIMH, YTO
OoOHapy’KHUBAETCs MO MOSIBICHUIO MOBBI-ILIEHHOTO IIIyMa B paboTe nepeaayu.

OpHako B Tex ciydasx, KOTr/la B CONPsDKEHUM HaXOASATCS OOJBIIOE MU Majoe
3yOuarble Kojieca, IpruueM OO0JIbIIOe BO MHOTO pa3 MPEBBILIAET MO pa3MeEPy Maloe, He
ClIelyeT TPHUAEPKUBATHCA TPUBEIICHHOTO BbBIIIE MpaBuia. B TakoM 3aleryieHuu
3HAYUTEIBHO OBICTpEE M3HAIMBAETCS Majioe KoJieco, YeM OoJbllIoe, a MOTOMY IpH
PEMOHTE JOCTaTOYHO 3aMEHUTh TOJbKO Majioe Kojeco. CBoeBpeMeHHas 3aMeHa
MaJIoro KoJjieca MpenoXpaHseT OT H3HOca 3yObsi OOJBIIOrO KoJieca, CTOUMOCTb
U3TOTOBJIEHHSI KOTOPOT'O 3HAYUTENIHO BBIIIE CTOUMOCTH MaJIOTO.

Kak mpu pemoHTe, Tak M TpH 3aMEHE 3yOuUaThIX KOJIeC 0053aTeNbHO HYXKHO
YCTaHOBHUTh, C KAKWM YIJIOM 3alleIUICHHs Hape3aHbl 3yObs JTaHHOTO Koiieca (3TO
JeNal0T KOHCTPYKTOPBI OTJea rIaBHOro Mexanuka). O0buHO yron 3anerieHus 20°,
nHorga 15°. JIBa koneca, U3 KOTOPBIX OJTHO MMEET yroJ 3auerieHus: 15°, a apyroe
20°, B mape paboTaTh HE MOT'YT.



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 MMOBPEXKACHHUS UMEIOTCS, X 00513aTEIbHO YCTPAHSIOT PACTOUYKOMN IMOCAJOYHOTO
OTBEpPCTUS U MOCTAHOBKOM MEPEXOJHOM BTYJIKH, a IPU HE3HAYUTEIbHBIX U3HOCAX —
3a4MCTKOM OTBEPCTUSA HAXKIAYHOU LIKYPKOM.

B nemspix mepemadax (cm. puc. 4, a) HaMOOJBIIEMY H3HOCY TOJIBEPTarOTCs
3yObsi 3BE3J0YEK U LIEMU. 3BE3JOUYKH PEMOHTHPYIOT CHOCOOAMM, YKa3aHHBIMHU IS
3yOuaThix Kojiec. CHJIbHO W3HOIICHHBIE LIEMU 3aMEHSIOT HOBBIMU WMJIM BCTaBIISAIOT
OTJIEJIbHBIE 3BEHbS BMECTO MTOBPEXKICHHBIX.

PeMoHT 3y04aThIX nepeaay

B cOopouHbIX eAMHMIIAX MalIMH YacTO MPUMEHSIOT OTKPBITHIE Iepeaadu, B
KOTOpBIX 3yOuaTble Kojieca M 3BE3/I0UYKH HCIBITHIBAIOT OOJIBLINE HArpy3Kd U He
3alMIIEHBl OT JAEUCTBUS BJard U MbUIM. OJTO SBISAETCA NPUYMHOW CPABHUTEIBHO
ObIcTporo u3Hoca 3yOuaTeix Kosec. KpoMe TOro, MCmoiab3yroT 3aKpbIThiE 3yOuaThble
nepeayn B BUAE OTIEIbHBIX COOPOYHBIX €IMHMIL: PETyKTOPOB, KOPOOOK mepenay u
ap. Ilpu pabore mnepenay B MOJOOHBIX YCIOBHUSX BO3HUKAIOT B 3allCIJICHUU
JOTIOJTHUTENIbHbIE TUHAMUYECKUE HArpy3KH, BbI3bIBaeMbIe JAehOpMalUsIMU 3y0daThIX
KOJIEC M BAJIOB, & TAK)KE OMOP U KOPITYCOB BCIEACTBUE HEU30EKHBIX HEUCIIPABHOCTEH
U3rOTOBIIGHUS M MOHTaxa. Ilomumo Toro, mepemaun MOryT paboTaTh Co
3HAUUTEIHbHBIMHU 3HAKOIIEPEMEHHBIMU KPATKOBPEMEHHBIMU TIEPETPY3KAMH.

Jlnst 3aMeHbl 3yOuaThIX KOJIEC B 3aKpBITBIX Iepefadyax dYacTo Tpedyercs
JIEMOHTAX C TIOJIHON pa300pKOi COOPOUHON €THMHUIIBI.

3yOuateie Kojieca OTHOCATCSA K KaTeropuu AOPOrocTosimux aeraiei. [loatomy
HA PEMOHTHBIX 0a3ax, HE OCHAIICHHBIX HEOOXOJUMBIM OOOpPYJIOBAHHEM IS
U3TOTOBJIEHUS KOJIEC, BO3MOYKHO BOCCTAHOBIICHUE HANIAAGKOU U3HOUIEHHBIX 3Y0bes,
HAnpPeccoeKkoll 3y0uamvlx 6E€HU08, 60ACTUGAHUEM U OpPYZUMU CROCOOAMU.
Croco® BOCCTaHOBIJIEHHS 3y04aThIX KOJIEC BHIOMPAIOT B 3aBUCMMOCTH OT XapakTepa
HEUCIIPAaBHOCTH, MaTepHasa, KJacca TOYHOCTU U MPOU3BOACTBEHHBIX BO3MOKHOCTEMN
PEMOHTHOTO MPEAIPUITHS.

Iocrynawmue B peMOHT 3y04aTbie KoJieca MOIYT HMMeThb CJeAyHolIue
HEMCIPABHOCTH:

U3HAIMBAaHWE paboyell MOBEPXHOCTH 3yObeB; BBIKpAIIMBAHUE M IOJOMKA
3y0ObeB; 00pa3oBaHUE TPEILIUH, 33 IUPOB, BMSATUH U PAKOBUH; U3HOC IMOCAJOYHBIX MECT
3y04aThlX KOJEC M IIMOHOYHBIX [a30B; HApyUIEHUE MPABUIBHOTO TMOJOKEHHUS
3y04aThIX KoJieC U AePEKThl COOPKHU.

Crenenb u3HOCa 3yObEB ONPENENSIOT 3ydomepom. [l 3TOro Mo UYepTexy
HAXOJIAT HEOOXOAMMYIO TIIyOMHY 3amepa W Ha J3Toi riayOuHe — pasmep 3yda c
MOMOIIBIO wmanzenzyoomepa. CpaBHUBAsI TOTYUYECHHBIN pe3yJbTaT C HOMUHAIbHBIM
pazMepoM (pa3mep M0 YePTEKY ), ONPELISAIOT BETUUMHY U3HOCA.

3yOuarble mepefaurd CUYUTAIOTCS HENPUTOJHBIMHM JJISl SKCIUTyaTalluu, €Cld
BEJIMYMHA UX HM3HOCA IPEBBICWIIA MPEAEIIBHO JOIMYCTUMOE 3HAYEHHE, KOTOPOE



YCTaHABIIMBACTCA I KAXKIOU nepeoauu MmexXHUYeCKUMU YCA06UAMU 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 mociie 0ObIYHON HABAapKH 3aUUINAIOT U HAIUIABISIOT TOHKUM
CJIOEM TBEPAOTO CIiaBa copmaiim. Pazmep 3yObeB moCiie MEXaHUYECKON 00paboTKH
nepe HaIJIaBKOW JTOJDKEH OBITh MEHbBIIE HOMHUHAIBLHOTO Ha BEIUYHMHY 10 1,5 MM.
HannaBka 3yObeB MPOU3BOJIUTCSA B BAHHE C BOJOM.

JIst HamaBKU OOKOBBIX MOBEPXHOCTEH 3yObeB IIECTEPHIO YCTAHABJIMBAIOT B
BaHHE W HAIUJIABKy HAYMHAIOT CO BTOPOro 3y0a OT MOBEPXHOCTHU BOAbL. [lmamenem
ra3oBOM TOPEIKU HAIIABISAEMBbIN 3y0 pa3orpeBaroT, MOCJe 4Yero MpyTKOM copmaiiTa
HaHOCAT (uroc-Oypy W HaIaBisoT 3y0 10 Tpebyemoro pasmepa. Ilocie storo
HIECTEPHIO MOBOPAYMBAIOT TaK, YTOOBI HAILJIABJICHHBIN 3y0 HE Kacaycsl MOBEPXHOCTH
BOJIbI, M HAIUIABJSIIOT cienyromuii (tpetuit) 3y0. Ilocime Toro, kak HarutaBiIeHHBIN
BTOPOH 3y0 OXJIAAUTCS (10 TEMHO-BHIIIHEBOTO IIBETA), €r0 MOTPYXKAIOT B BOAY JUIS
3aKaJIKH.

Takum sxe crmocoOOM TPOU3BOJUTCS HamIaBKa 3yObeB MAapTEHCHUTOBBIM
gyryHOM. OTpEeMOHTHUPOBAHHBIC 3YyObsi TMOCIIE STOTO 00padaThIBaIOT aOpa3MBHBIM
KpyroM C 3epHHCTOCThIO 36...46. IIpoduns oOpaboTaHHBIX 3yOBEB MPOBEPSETCS
CTHEIUATHHBIMH MTA0JIOHAMMU.

W3HOC M BBIKpOILIKMBAaHUE TOPIOB 3yObeB mIecTepHU U3 ctanei mapok 40X u

45X yCTpaHSIOT, HANJIaBJsAsA Fa30BOM FOPEJIKOM B HEUTPAIBHOM IUIAMEHU MPOBOJIOKY
n3 cramu mapkn 40X. HammaBky MOKHO NpPOW3BOAUTH TAaKKE JJIEKTPOIYTOBOM
CBApKOM, MCHOJNB3ys TMPOBOJOKY KIAMAaHHOM TMPYXUHBI CO  CHELHAIbHBIMU
oOMa3KaMH.
HaBapky cTanuHUTOM CHJIBHO H3HOIIEHHBIX 3yObeB HEOOXOJIMMO BECTU METOIOM
KOMOUHUPOBAHHOTO cJiosl. Coil MIMXTHI CTAJIWHUTA MPU 3TOM HACBIMAIOT B MECTE
HAaBApPKM U pACIUIABISIIOT METAJUIMYECKUM BJIEKTPOJOM WM K€ MPUMEHSIOT
METANIMYECKUE CTEPKHU C 0OMa3KOM CTaTMHUTA.

[Ipu cOopke 3yOuaThIX KoOJIEC CJENyeT HMCXOAUTh W3 MPEIyCMOTPEHHBIX
CTaHJAapTaMH  HOPM  TOYHOCTH: KHHEMAaTHYECKOW, KOHTAaKTa 3yOheB W
rapaHTUPOBAHHOIO 3a30pa.

JlJ1st HopMaJIbHOM PadoThI 3y0UaTBIX KOJIEC T0JKHBI ObITH CO0JII0IEHBI IBA
OCHOBHBIX YCJOBHMSI: JIMHUS KacaHUsi 3yObeB JOJKHA HAXOAUTHCS Ha HadaIbHOM
OKPY>KHOCTH O0OMX KOJIEC; TEpPEeX0J OT OJHOTO 3y0a K JpyromMy JAOKEH OBIThH
IUTABHBIM, 0€3 TOJTYKOB M PBIBKOB. 3a30p MEXAY 3yObSIMH MUMEET OOJbIIIOE 3HAUCHHE
JUTSI TIPaBWJIBHON paboThl 3yOuaThix Kojec. [Ipu cOopke MIIMHIPUIECKUX IIECTEPEH
BEJIMYMHY OOKOBOTO 3a30pa MEXKAY 3YObSIMH HW3MEPSIOT IIYNOM WU TPOKATKOU
CBUHIIOBOM TUIACTUHKH, MPOIYCKAaeMON MeXIy 3yObsIMH, KOTOpas IOCJe 3TOro
U3MeEpsIeTCs. 3aMep BEIUYUMHBI OOKOBOTO 3a30pa MPOM3BOASAT MEXKIY TpeMsl MapaMu



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

HopmanbHblii OOKOBOW 3a30p MexAy 3yObsSMU UIECTEpEHYaThIX Nepenay
BBIOMpAETCA 10 TEXHUYECKHM YCIOBUAM Ha COOpKy. /[ CTpOUTENbHBIX MallWH
O0okxoBolM 3a3z0op Haxonutcs B mpenenax 0,06.. .0,1 moxpynsa. PaauanbHbil 3a30p
noJbKeH ObITh He MeHee 0,16...0,20 momys.

IIpakTnueckoe 3ansatue Ne29
Tema: «PeMoHT u cOopka 3y0UaThIX U UEPBAYHBIX MTEPEIAY
Lenp: n3yyeHne peMoHTa 1 COOpKH 3yOUaThIX U UEPBAYHBIX MIEpeaay u
IpUOOPECTH HABBIKM COOPKHU 3y0UaThIX M YEPBAYHBIX NIEpeIay.
1 MarepuanbHoe obecrieueHue
2.1 HHcTpykius K NpakTUYECKOU padoTe.
2.2 [unuHIpUYECKHI pEIyKTOP.
2.3  YepBs4HBIA PEOYKTOP.
2.4  Halop ciiecapHOro MHCTPYMEHTA.
2.5 OnpaBku crielalIbHbIE.
2.6  Hyrtpomep mukpomerpuueckuit HM75-600 'OCT10-88.
2.IlopsioK BBINOJHEHUS PaObOThI
2.1 3yunTh NOCaE10BaTENBHOCTh COOPKH HMIIMHIPUUECKOTO PEAYKTOpA.
2.2 3yunTh nocnea0BaTeIbHOCTh U OCOOEHHOCTH COOPKH YEPBIYHOTO
peayKTopa.
2.3 BBINOAHUTH COOPKY LMIMHIPUUECKOTO PEAYKTOpa.
2.4 BpINOIHUTH COOPKY YEPBSIUHOTO PEAYKTOPA.
2.5 BBINOJIIHUTB CXEMBbI COOPKH PEAYKTOPOB.

PeMoHT 1 cOopka 3y0uaThIX U YEPBSIUHBIX Mepeaad

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



KauectBo cOopku 3yOuaThIxX miepenayd 3aBUCUT OT TOYHOCTH B3aMMHOTO
PaCIIONIOKEHUS OCEH U BaJIOB, HA KOTOPBIX OHU YCTAHOBJICHBI, OT TIATEIbHOCTH
MPUTOHKH IMTTOHOYHBIX Y MUIAIIEBBIX COCTMHECHUM, a TAK)KE OT Ka4eCcTBa
W3TOTOBJICHUS MJIM PEMOHTA IMOCAIOYHBIX MIOBEPXHOCTEH 3y0UaThIX KOJIeC, BAJIOB U
OCEH.

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

OTH BETMYUHBI YCTAaHABIUBAIOTCS TEXHUUECKUMH YCIOBUSIMHU HA PEMOHT
JleTaJIel MalllvH.

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

Jlyist onipeienieHrs BEIMYUHBI pauaibHOTO OMEHUS PUMEHSIOT 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 TTOJIOKEHHUIO CTPEJIKU MHANKATOPA OMIPEACTISIOT
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
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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 MOABOJIAT K
0001y 3y04aToro Kojieca, yCTaHOBJICHHOTO Ha ONPAaBKE, M 3aMEYarOT IOJIOKCHHE
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 MTOBEPXHOCTH 3yOhEB B 3alICTVICHUU
IPOBEPAIOT C MOMOIIbIO Kpacku. Ha paboueit 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 3y04YaToro

3arerienus (puc. 2, Tabm. 1, 2).

Tabnuua 2. Hopmbl kKoHTakTa 3yObeB
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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 3yOUaThIMU KOJIECAMU PETYIHPYIOT
MPOKIIAJIKAMH, KOTOPBIEC TTOMEIIAIOTCS MEXITY CTYNHIICH U yIOPHBIM OYyPTHKOM Baja.

Yepssiunbie iepenayn. [Ipu cOopke 4epBIUHBIX Mepeaad MPOBEPSIFOT
MEX0CEBOE PACCTOSHHUE YEPBAYHOTO KoJieca u yepBsika (puc. 53). [IlpaBuibHOCTD
MOJIOKEHUS BAJIOB (OTCYTCTBHE MEpeKoca), 00KOBOI 3a30p B 3allETUIEHUH U TOUHOCTh
TIpUJIeTaHus pla60‘II/IX MOBEPXHOCTEH 3yObeB (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 peIyKTOpa WIH Yepe3 MEePEXOAHbIE BTYJIKH.

OrnpaBKy BCTaBIISIIOT B OTBEPCTHE Baja YEPBAYHOTO KOJIECA, IPU ATOM Ha
OIpaBKy HaJleBalOT cKoOy. B oTBepcTue nis mpoxoza Bajia uepBsiKa BCTABISIOT
onpasky. I1o BennunHe 3a30pa a ¥ ¢ ONPENEIAIOT OTKIOHEHUE MEKOCEBOT0
pacCTOsIHUS B BEPTUKAIBHOM U TOPU30HTAIBHOMN INIOCKOCTSIX.

Jlist onpenienieHus OOKOBOTO 3a30pa ONPEAEISAIOT YTIIOBOE CMEILIEHUE YePBSIKa.
Ha Baiy yepBsika ycTaHaBIMBAIOT I'PalyHPOBAHHBIN JUCK.



[TpakTueckoe 3anstue Ne30

Tema: «BoccranoBnenue aeraneil COeIMHUTETBHBIX MyHT»

Henb: HM3ydyenue pgedekToB W CHOCOOOB  BOCCTAaHOBJICHHUS  JieTajiel
COCIMHUTETBHBIX MY(PT, NPHOOPECTH HABBIKM TEXHOJOTHYECKON pa3paboTKu
MOCJIEIOBATEILHOCTA PEMOHTA MY (DT.

1 MarepuanbHoe oOecrieueHue

7.5 HWHCTpyKIMsA K IPAKTUYECKOMY 3aHATHUIO.

7.6  Ueptexu neranei.

7.7  CnpaBouHas U TEXHUYECKas JIUTEpaTypa.

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

8 [Topsiiok BBITOJIHEHHS paOOThI

2.1 MH3yuuth BO3MOXKHBIE Je(EKTHI U CcrnocoObl BOCCTaHOBJICHUS
COCIMHUTEIBHBIX MY (]T.

2.2 Pa3paboTaTh TEXHOJOTMYECKYIO MOCIEA0BATEILHOCTh BOCCTAHOBIICHUS
COCIMHUTEITLHON MY (THI.

2.3 BBINOJHUTH PEMOHTHBIN 3CKU3 JeTanu « MydTay.

B MexaHm3Max TPOMBIIIICHHOTO OOOPYIOBAaHUS HCIONB3YIOTCA Ppa3InyHbIC
COEJIMHUTEIbHBIE MYy(DThI: OJHU CIY>KaT JJIsl COEIUHEHUS ABYX COOCHO PacHOJI0KEHHbIX
BaJOB WM BajoB, OJM3KUX K OTOMY TMOJOXKEHHIO; JApyrue ((HpUKIUOHHBIC)
NpeAHA3HAYEHBI JIJIS1 COEIMHEHHUSI ABYX BAJIOB WJIM Bajla C MOCAXKEHHOW HAa HETrO JIETAJIBIO.
MHoroauckoBbsle (PPUKIIMOHHBIE MY(PThl MPUMEHSIOTCS TaKXKe I BKIIOUEHHUS WIIU
BBIKJIFOYEHHUSI HEKOTOPBIX MEXaHU3MOB. [IOoCTOsHHBIE COEIMHEHHs BAJIOB IIOJIY4YarOT C
MOMOIIBIO AKECTKHUX u YIOPYTUx MyQT.

XKecTkruMH BTYJIOUHBIMU MYy(PTamMH C MOMOILIBIO BTYJKH 3 U IITU(TOB 2 WU IIINOHOK
COCIMHAIOT COOCHO pacmosiokeHHbie Baimbl 1 u 4 (puc.l). Otu My(dTHl KOMIAKTHBI,
JIEIIEBBI, Majo U3HAIINBAIOTCA.

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

Yopyrue My@Tbl JIOMYyCKAIOT HEKOTOPOE OTKJIOHEHHE COEJUHAEMBIX BajJOB OT
COOCHOCTH, CMSTYalOT TONMYKHM M ynaapel. OOHa W3 MPOCTEHIIMX yOPYrux MyQT,
najeiieBas (puc. 74, 6), coctoutr u3 noaymydt 5 u 6, mpudeM B OJHOU TOIyMydTe
3aKpeIUIeHbl raikaMu 9 deTsIipe Win

IECTh MNajblieB 7 C HACAKEHHBIMUM HA HUX KOJbLIAMH &8 — pPE3MHOBBIMH,
KO>XKaHbIMU WJIM U3 NPOPE3MHECHHOW TKaHW. Koyblia BXOAAT B OTBEPCTHUS BTOPOU



noJiyMy(QThl, U TaK Kak OHM O0OJIaJal0T YNPYTrOCThIO, TO MHpPH padoTe BO3MOMKHO
HEKOTOPOE OTKJIOHEHHE OT COOCHOCTH MJIU MePeKOC oceil momymyPr.

) z 3 4 5 B 2 &

& 2 d

Pucynox 1. JKecmkaa emynounas (a), ynpyeas nanvyesas (0), kpecmosas (8),
KVIaukosas — cyenjieHus  (2) u  puxyuonnas  obeonumas  (0)  mygmoi:
1 u 4 — sanvi;, 2 — wmugpm; 3 — emyaxa, 5, 6, 10, 12, 14 x 16 — noaymygdmeol;
7 — naney, 8§ — xonvyo, 9 — eaiiku, 11 — npomescymounasn oemanw, 13 — vicmynvl;
15 — kynauxu, 17 — wnonounwiii naz; 18 — obotima; 19 — poauxu; 20 — 36e300uka; 21
— nonocmy, 22 — wnounka, 23 — npysxcunka,; 24 — exnaoviui; 25 — moakamens.

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 yIPyroi My Th

HedexTbl Pemont MoHTax
N3noc PacraunBanue HampeccoBka
[PE3UHOBBIX OTBEpCTHUil MOJI{CTONOPEHUE MOIyMYy(]T,
roppupoBa|BTYIKM W TAlbIbl B [MPOBEpKA paauaIbHOIQ
HHBIX nmorymydrax MpU[d  TOPLIOBOTO  OWEHUS,
BTYJIOK,  |[cOOJIIOIeHUN YCTAaHOBKA MAaJBLEB C
MTOBPEX/IEH|COOCHOCTH STHUX|BTYJIKAMH, COEJIUHEHUE
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 aeTanen nepenad «BUHT - TalKay

Hens: M3yunth nedeKThl U CIIOCOObI PEMOHTA TIEPEeIaun «BUHT - TalKay,
pa3pabOTKH TEXHOJIOTMYECKOM MOCIeI0BATETLHOCTH PEMOHTA IETATH «BUHT.

1 MarepuanpHOe obecrieueHue

8.1  HMHCTpyKUHUs K TPaKTHUYECKOMY 3aHATHIO.

8.2  Ueprexu geraneu.

8.3  ChopaBouHas U TEXHUYECKasl JIMTEpaATypa.

1.3.10pranu3anuga M NOPOBEICHUE MOHTAXa W PEMOHTA MPOMBIIUICHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK AJis1 CTY. yupexaeHuil cpea. npod. oopa3zoBaHus
/[A.T". Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u np.] — 2-e u3z., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2

9 [TopsiioK BBITTOIHEHHS pa0OThI

2.1 N3yuuth BO3MOXHBIE Ne(EKTHl U CIOCOOBI PEMOHTA JETalel «BUHT» U
«ramkay.

2.2 Pa3paboTarh TEXHOJOTMYECKYIO MOCIEAOBATEIbHOCTh PEMOHTA JAETalld
«BUHT.

2.3 BbINOJHUTH PEMOHTHBIN 3CKU3 JIETAN «BUHTY.

PemMoOHT mepenay BUHT-ramka

B mnponecce skcrumyaTailii BUHTOBBIX IE€pelad KakK CKOJIBKEHHUSA, TaK U
KaueHus HauOoJiee MHTEHCHUBHOMY HW3HAIIMBAHUIO IOABEPrarOTCs ONOPbl BUHTA H
KOHTAKTHUPYIOIIME IIOBEPXHOCTM BHHTA M TalKWd, a TaKXKe TeJl KAadeHMH,
pacroJiaraéMbIX MEX/y BAHTOM U FallKOM B BUHTOBBIX Ilepe1adyax KaueHUs.

BoccranoBieHue X010BBIX BUHTOB II€peay OCYILIECTBIISICTCSA TOJIBKO B CIIy4ae
MCIIOJIb30BAaHUsI B HUX BHHTOB C TpamneleuaaJbHOM WU YIOPHOM pe3bOoH, a Takxke
XOJIOBBIX BHUHTOB I€pelad KauyeHHUs, HMEIOIUX KPYriablid Mpopuib BUHTOBON
KaHaBKUA. BUHTBI ¢ mpsIMOYTrofibHOM pe3b00il BOCCTAHOBJICHHIO HE mojyiekar. OHH
BbIOPAKOBBIBAIOTCS U 3AMEHSIOTCSI HOBBIMH.

JUist peMoOHTa W3HOIICHHBIX XOJOBBIX BHHTOB HEOOXOJUMO BBINOIHAThH
CIeAYIOLIUE ONEePALUN:



| 3aUYUCTUTH HEHTPOBBIE OTBEPCTHUS XOJI0BOIO BUHTA:

YCTAHOBUTH XOJOBOM BHHT B TPEXKYJIAaUKOBOM IaTPOHE TOKAPHOTO CTAHKAa;
YCTAaHOBUTH B OTBEPCTUU IMUHOIH 3aHEN 0a0KU CBEPIMIIBHBIN MATPOH C
IIEHTPOBOYHBIM CBEPJIOM WM 3€HKOBKOW ¢ yriom B 1uiane 60°; oOpabortarhb

LEHTPOBBIE OTBEPCTUS XOJIOBOIO BUHTA C ABYX CTOPOH JI0 YAAJIECHUS CIEA0B U3HOCA;

m YCTaHOBUTH XOJ0BOW BUHT B IIEHTPAaX TOKAPHOTO CTAHKA;

u OTIPEJICIUTh MECTO U3rnba BUHTA U MECTO €0 PACIIOIOKEHHUS;

m MPOU3BECTH TPABKy BHHTA TMPU TOMOINM BHUHTOBOTO TIpecca,
YCTaHOBJICHHOT'O Ha HAIIPABJISIONINX CTAHUHBI,

m MPOTOYHUTHh XOJOBOW BHUHT IO HAPYXKHOMY JTHAMETPYy N0 yHaJeHUS
CIIEJIOB M3HOCA;

m MPOTOYHTH MOCAJOYHBIE MIEWKH XOJOBOTO BHHTA JO YIAJICHHS CIIEIOB
U3HOCA;

| IPOTOYUTh OOKOBBIE TOBEPXHOCTH BHUTKOB Pe3bObI M YIIyOWUTH JTHO

KaHaBKH (IIPH 3TOM HEOOXOUMO CJCAUTH 32 COXPAHCHUEM TOJIIMHBI BUTKA PE3b0ObI U
HEM3MEHHOCTBIO €€ I1ara);

[ CHATH XOJJ0OBOM BHUHT CO CTaHKa;

n IIPOU3BECTH KOHTPOJIb TapaMeTpoB 00pabOTaHHOTO XOJA0BOTO BUHTA,

u YCTaHOBUTH XO/I0BOM BUHT B LIECHTPAX KPYTIOUUTM(POBATBHOTO CTAHKA;

u nuM(oBaTh HAPYKHBIA TUAMETP XOA0BOI0 BUHTA U €0 MOCaJ0UYHbIE
LICHKH;

n nu@oBaTh BUTKU Pe3b0bl XOJJOBOTO BUHTA CIIELUATBHBIM MPO(QUIbHBIM
KpPYroM Ha pe3b001uIn(oBaIbHOM CTAHKE;

n YCTAaHOBUTb  Ha  IIOCAJOYHBIX  IIEWKaX  XOJOBOTO  BHUHTA

KOMITCHCUPYIOITHE BTYJIKH.

Ecaum BoccTaHOBIEHHBIM XOJOBOM BHMHT B TNIPOIIECCE AKCIUTyaTallMu OyaeT
UCIIBITHIBATh MHTEHCUBHBIC HArPY3KH, TO B HEJSAX MOBBIIIEHUS U3HOCOCTOMKOCTH €T0
CJIeyeT XPOMUPOBATh.

BoccTaHoBiieHHE Taek XOJOBBIX BHMHTOB II€pe/lad CKOJBXKEHUS U KauyCHUS
OCYILIECTBIISIETCA TOJIBKO B TEX CHOydasX, KOrja H3TH I[epeladyd B TMpollecce
AKCIUTyaTallMy HE UCIBITHIBAIOT OOJBIINX HArpy30K. Bo BceX OCTalbHBIX Clydasx UX
M3TrOTaBIIUBAIOT 3aHOBO IO pa3MepaM BOCCTAHOBJIIEHHBIX XOJOBBIX BUHTOB.

W3roroBieHne HEperyaupyeMol raWku XojoBoro BuHTa (puc. 3.8)
HEO0OXOIMMO BBITIOIHSATD B CIEYIOINIEH 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 HOKOBKOMW MJTH Ha ()pe3epHOM CTAHKE);
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Puc. 3.8. MocnefoearensHOCTE HITOTORNEHWA HEPErYNMpyCMOR rakke xopo
BHHTA:

g — thpelepopaiue; § — HapelaHMe Kpenemnon pelcls 8 oTREpPCTHAX: @
Ga300nie NOBEPXHOCTH; 8 — PAIMETHA OKPYMHOCTH nop pelsby xogosoro BuK
PACTA4MBAHME OTBEPCTHA NOJ pelsby XOA0BOTD BHHTA K HApeIaHKe pelbbnl

u ¢dpe3epoBaTh  TOBEPXHOCTH  yCTaHOBOYHOrO  Immmna  (6a3oBbIe
MOBEPXHOCTH) C OJHOW YCTAaHOBKM HAa TOPH30HTAILHO-(PE3EPHOM CTaHKE HAOOPOM
TUCKOBBIX (ppe3 (puc. 3.8, a);

u Pa3METUTh IIEHTPHI OTBEPCTUH MO/ BUHTHI KPEIIJICHUS, NCTIONB3YS B
KauyeCcTBE KOHIYKTOpa JeTallb, CONMPSTaeMyl0 ¢ TailKOi X0J0BOTO BUHTA,;

u CBEPJIUTH OTBEPCTHS 10T KPEIISKHYIO pe3b0y Ha CBEPIIMIIBHOM CTaHKE;

| Hape3aTh B OTBEPCTUAX KpENexHY0 pe3b0y (puc. 3.8, 0);

U YCTAaHOBUTH 3arOTOBKY TallKu XOJOBOTO BHHTA Ha MECTO M 3aKPEIUTh
BUHTAMH,

| YCTaHOBHUTH BMECTO XOJOBOT'O BHMHTA OMPABKY M Pa3METUTh MO HEW Ha
TOpIIE TaKH OKPYXHOCTh moj pe3ndy (puc. 3.8, B). Ilpu ycTaHOBKE OmpaBKH B
OTBEPCTUE TOJ] XOJIOBOM BUHT HE JIOJDKHO OBITh PaJMaIbHOTO 3a30pa, T. €. ONpaBKa
JIO0JI’KHA TJIOTHO BXOJUTH B OTBEPCTHUE;

u CHSITh 3arOTOBKY T'aiiky XOJJOBOTO BUHTA;

| YCTAaHOBUTH 3arOTOBKY TallKM Ha yroyibHukKe (puc. 3.8, I') MIaHIanos
TOKAPHOT'O CTaHKa W BBIBEPUTHh €€ IOJOKEHUE OTHOCHUTEIIBHO JIMHUU LIEHTPOB 10
0a30BBIM MOBEPXHOCTSIM | U 2 U pa3MeUEeHHOMY OTBEPCTHIO TIO1 PE3bOY;

u 3aKpENUTh BIBEPEHHYIO 3arOTOBKY Ha YIOJIbHUKE;
u CBEPJIUTh U pacTauuBaTh OTBEPCTHUE MO Pe3b0Yy X0/I0BOIO BUHTA;
| Hape3aTh pe3b0y B PACTOYEHHOM OTBEPCTUU MO BOCCTAHOBJICHHOMY

XOJIOBOMY BHHTY;

| IPOBEPUTh KAYECTBO HApE3aHHON pe3bObl, HCIIONB3ys B KauyecTBE
KaJTmOpa BOCCTAHOBJICHHBIN X0/I0BOI BUHT.

BoccraHoBieHue Hepa3beMHBIX TaeK XOJIOBOIO BHHTAa MYTEM 3aJMBKHU
miacTudeckumMu  Maccamu  (puc. 3.9) HEoOXOIMMO OCYIIECTBISTH CIEAYIOIIUM
oOpazom:



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

@ |

i

TR

e

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 —
PEHOHTHBIE DAIMEDLI; B — TonuWHa JaMYWKe; @ —

u pacTouuTh
2N\ IOBEPXHOCTU OTBEPCTHM 10

>, pazmepoB d u dl ynanus
I\n umeronyrocss  pe3bdy

e

[

b

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

u IPOTOYHTHh KaHABKH JUaMETpPoM d2, PEMSITCTBYIOIINE CMEIICHUIO CITOS
TTACTHYECKOM MacChI TIOCIIE €0 MOJIMMEPU3alliy;

| U3TOTOBUTH JIBE 1IaiiObI (puc. 3.9, 0);

A TPUTOTOBUTH INIACTUYCCKYIO MACCY [JIsI HAHCCCHHMA Ha ITOBCPXHOCTH
OTBCPCTHUA raiku XO0A40BOI'O BUHTA,

n 00€3KMPUTH MTOBEPXHOCTh OTBEPCTHSI, PACTOYEHHOI'O B Tailke X0JI0BOTO
BHHTA,

| HAHECTU Ha MOBEPXHOCTh XOJA0BOI0 BUHTA U TOPLIbI IaiObl TOHKUIN CIOK
napaduHa;

] codpatp  mepenady — XOJOBOW  BHMHT—Tailka, 3a(UKCHpPOBAaB
OTHOCHUTEIIFHOE TTOJIOKCHNUE BUHTA M TalKU MTal0aMu;

] IPOU3BECTU FEPMETU3ALINIO COEUHEHMSI IO TOPLIaM 1Al CrelaaIbHON
FEPMETU3UPYIOIIECH ITACTOM — FePMETUKOM;

| 3QJIMTH MIOATOTOBJIECHHYIO IIJIACTMACCOBYIO KOMIIO3ULIUIO B 3a30p MEXIY

XO0JIOBBIM BUHTOM U raiikoit (puc. 3.9, B);



u BBIJIEPKATh 3AJIUTOE IUIACTUYECKOW MACCOW COEMHEHHE B TEUECHHE
BPEMEHH, YKAa3aHHOTO B TEXHUYECKHUX YCIOBUAX HA KOMIIO3UIIMOHHBIA MaTepual;

| CHATHh IIaliObl, BBIBUHTUTH XOJIOBOM BHUHT U YJAJIUTh HAaIUIbIBBI
MJ1aCTMACCHhI.

BoccranoBienue pa3beMHBIX (MAaTOUHBIX) Ta€K C pe3b00id, HApe3aHHOH B

kopmyce (puc. 3.10), HeOOXOAUMO OCYIIECTBIATH CJICIYIOMIUM 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 KOHUYECKOW 3€HKOBKOM C YTJIOM B
miade 90°;

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

[] YCTAHOBUTH COEMHEHHbIC MEXKIY COOOW MOJIOBUHBI KOpITyca railku Ha

YTOJIbHUKE TJIAHIIAKObl TOKAPHOTO CTaHKA M BBIBEPUTH MPU MOMOIIM HHIAUKATOPA,
YCTaHOBJICHHOT'O HAa CTOMKE B pe3lLeepKaTene, Tak, YToObl OChb OTBEPCTHUS COBIaaia
C JJMHUEU [IEHTPOB CTAHKA;

| 3aKpENUTh KOPITYC FAKKU XOJ0BOI0 BUHTA HA YTOJIbHUKE;

| pacToOYUTh OTBEPCTHUE B KOpIyce, yBeaIUuuB ero auametp d Ha 4.. .6 MM
M0 CPABHEHHIO C BHYTPEHHUM JUAaMETPOM BOCCTAaHABIIMBAEMOW Pe3bObI;

| pope3ath B OTBEPCTUH KaHaBku auameTpoM dK ¢ AByX cTOpoH;

| CHSITH 00pabOTaHHBIN KOPITYC CO CTAaHKA,

| IIPOU3BECTH JIY’)KEHUE BHYTPEHHEN IOBEPXHOCTU OTBEPCTHS,

| 00epHYTh KOPITyC TAaWKH XOJI0BOTO BUHTA JIMCTOBBIM aCOECTOM;

| HarpeTh KOpIyC Taikh XOJO0BOTO BUHTa B My(delbHOM J1abopaToOpHOi
nieun 10 temneparypsl 300 °C;

| YJIOKUTh TaKy XOJIOBOI'O BUHTA, 00EPHYTYIO aCOECTOM, B SAIIUK C CYyXUM
MIECKOM;

| MOJICOTOBUTH pacIijiaB OpOH3bI (I pacIuiaBa >kellaTeIbHO MUCTOIb30BaTh

cTapble OPOH30BbIE BTYJIKH);
n 3aJIUTh paciiiaB OpOH3bI B OTBEPCTUE TAKK XOJ0BOTO BUHTA;



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

| pa3pes3arb KOPIYC MaKu XOJOBOIO BUHTA BPYYHYHKO HOKOBKOM WJIM Ha
bpe3epHOM CTaHKE;

| YCTaHOBUTH IPOKJIAJIKY TOJIIMHON JI, paBHOM BEIMYMHE 3a30pa MEXKIY
MOJIOBUHAMU KOPITyCa;

| 3a)UKCUPOBAaTh XOMYTUKAMU OTHOCHUTEJIBHOE IMOJOKEHUE TMOJOBUH
KOpITyca raliKu XOJI0BOTO BUHTA C YCTAHOBJIEHHOW MEXAY HUMHU MPOKIATKOM;

[ YCTaHOBHUTH KOPITYC TaliKu XOJOBOTO BUHTA HA YTOJbHUKE IJIAHIIAHObI
TOKapHOTO CTaHKa, BBIBEPUTH €€ MOJIO)KEHHE OTHOCHUTEIbHO JIMHUM IIEHTPOB H
3aKpENuTh;

[ CBEPJIUTH U pacTauyMBaTh OTBEPCTHE MO PE3bOY;

[ Hape3aTh pe3b0y ¢ MapaMeTpamu, COOTBETCTBYIOIIMMHU IMapaMeTpam
BOCCTAHOBJICHHOI'O XOJ0BOI'0 BUHTA;

| CHSITh 00pabOTaHHBINM KOPITYC TaliKK XOJ0BOTO BUHTA C YTOJBHUKA;

| MIPOM3BECTH KOHTPOJb HAPE3aHHOW Pe3bObl, HCIIOJIB3YS B KauyeCTBE
KaJlmOpa BOCCTAHOBJICHHBIN X0/I0BOM BUHT;

[ CHSATh XOMYTHKH C KOPITyCa FraiilKA XOJ0BOI'0 BUHTA;

] CBEpJIUTh OTBEPCTHS B OPOH30BBIX BKIJIQJBIINIAX ITOJOBHH KOpITyca IO
paHee MPOCBEPICHHBIM B HUX OTBEPCTHUSIM;

] YCTAHOBUTH IITU(PTHI JJI1 JOTOJHUTEIBHOTO KPEIJICHUS OTIUTHIX
BKJIAbIIICH.

Boccranosnenue pazbeMHON (MaTOYHON) Talku ¢ OPOH30BBIMH BKJIAbIIIIAMHU
(puc. 3.11) cBOAUTCS K BOCCTAHOBJICHUIO PE3hOOBBIX BKJIAJIBIIIEH U UX YCTAaHOBKE B
Kopnyc. Ero Heo6XoauMo oCyIecTBISATh CISAYIOMUM 00pa3oM:

u no00paTh 3aroTOBKY, COOTBETCTBYIOIIYIO pa3MepaM HW3HOILIEHHOTO

BKJIabIIIIA,
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 TPEXKYJA4KOBOM ITaTPOHE TOKAPHOTO CTaHKa
(puc. 3.11, a);



| MIPOTOYUTH ITOBEPXHOCTH AuaMmeTpom D Ha mnuue L;

| MPOTOUYUTH MOBEPXHOCTH AuaMeTpoM D1 Ha nnmune [

| CBEpJUTH OTBepcTUe nuameTpoM dx — (2... 3) Mm;

| pacToOYnTh MOBEPXHOCTH AuameTpoM d1 Ha mmuae L + 10 mwm;

| Hape3aTh pe3bOy nuamerpom d Ha jmmHe L + 10 MM (mpoduns u
mapaMeTpsl  Hape3aemMol  pe3pObl  JOMKHBI  COOTBETCTBOBATH pe3noe
BOCCTaHOBJICHHOT'O XOJIOBOTO BHHTA);

u OTpe3aTh U3TOTOBJICHHBINA BKJIAJIBIII OT MPyTKa Ha JyuHE L + 2 MM;

u TOPIIEBAThH BKIIABIII CO CTOPOHBI pe3a Ha JUTHHY L;

u pa3pe3aTh BKIAIBIII Ha TOPU3OHTAIBHO-(Ppe3epHOM cTaHKe ¢pe3oid
mupuHoit 3 Mm (puc. 3.11, 6);

u 00paboTaTh BUTKH pe3b0Obl Ha cpe3ax ONMUINBAaHUEM WK (hpe3epoBaHUEM
(puc. 3.11, B);

u 3aYMUCTUTh 3ayCEHI[BI M TPUTYNHUTh OCTPhIE KPOMKH JIMYHBIM
HaAMMJIBHUKOM;

u YCTaHOBUTH Pe3b00BBIE BKIIAIBIIIN B KOPITYCE TAaWKH XOJIOBOTO BUHTA H,

UCIIOJB3YSI HMEIOIIMECSs B HEM OTBEPCTUS B KayeCTBE KOHJIYKTOpa, CBEPIIUTH
OTBEPCTHS O] KperekHble BUHTHI (puc. 3.11, r);

u U3BJICYh PE3b0OBBIC BKIIAIBIIIN U3 KOPITYCa;

u Hape3aTh Pe3b0y B KPETIEKHBIX OTBEPCTUAX BKJIAIBIIICH;

u BCTaBUTh PE3bOOBBIC BKJIAJBINIA B KOPIYC W 3aKPEMHUTh WX BUHTAMH
(puc. 3.11, n);

B [IPOM3BECTU KOHTPOJIb BOCCTAHOBJICHHOW IalKH 110 PaHEE BOCCTAHOBIEHHOMY
BHHTY.



[TpakTueckoe 3ansitue Ne32

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

Hens: M3yunth nedexkTsl W CHocoObl PEMOHTa JeTalied MOPIIHEBBIX U
KPUBOIIUITHO-INIATYHHBIX ~ MEXaHU3MOB, MPUOOPECTH  NPAKTUYECKHE  HABBIKH
pa3pabOTKH TEXHOJOTHYECKON TOCIIEIOBATEIbHOCTH W3rOTOBJICHUSI TOPIIHEBOTO

KOJIbLia.

1 MarepuanbHoe obecrieueHme

9.1 MHHcTpyKuus K MPaKTHYECKOMY 3aHSATHIO.

9.2  UYeprexu neraneil.

9.3  CnpaBouHast U TEXHHYECKAs TUTEpaATypa.

1.3.1 Opraau3zanus 1 TpoBEAECHNE MOHTAKa U PEMOHTA IMPOMBIIILIEHHOT O
o0opynoBanus B 2 4.Y.1: yueOHUK A5 CTyO. yupexaeHuil cpea. npod. odpa3zoBaHus
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uza., crep.-M.:
N3narenbckuil HeHTp «Akagemus», 2017-272c.

1.3.2

10 Tlopsigok BBIMOTHEHUS paOOTHI
2.1 V3yuuTh BO3MOXKHBIE T1€(PEKThI U CIIOCOOBI PEMOHTA JIeTaJIel MOPITHEBBIX U

KPUBOIIMITHO-IIATYHHBIX MEXaHU3MOB.
2.2 Pa3paboraTh TEXHOJOTHMYECKYIO TIOCJIEIOBATEILHOCTh HW3TOTOBJICHUS

MOPUTHEBOTO KOJIbIIA.
2.3 BBINIOJIHUTH CXEMY PEMOHTA MOPIIHEBOTO KOJIbIIA.

PeMoHT neTanen INOPIIHEBLIX U KPUBOIIUITHO-INATYHHbBIX MEXAaHU3MOB

[TopmrneBasi rpymma feTaneil BXOAUT B COCTaB MEXaHW3MOB MPe0oOpa3oBaHUs
BpAILIATEIBLHOIO ABUKEHUS B IIOCTYIIATEIILHOE.

K 0CHOBHBIM JieTaisiM NOPIUIHEBOW TPYIIIBI OTHOCUTCS HWJIMHAP COCTOSAIINMN U3
TaKk Ha3blBaeMoOW pyOalllku W BHYTPEHHEW BTYJIKM WM TWIb3bl, U MOPIIEHb C
MMOPIIHEBBIMU KOJIbLAMU. [lOpIIEHb COEAMHEH C MIATYHOM MTOCPEICTBOM MOPIIHEBOTO



Iajgplia, BTOPOM KOHEN IIATYHA HWMEET BKJIAIBI, KOTOPBIM COEIMHSIET WIATYyH C
KOJIEHYaThIM BaJIOM.

B mpouecce 3kcruryaTallid BCJIEACTBUE HW3HOCA YBEIMYMBAETCS 3a30p MEXKIY
CTeHKaMHM UWIMHApPAa M  TMOPIIHS; [OBEPXHOCTh UWIMHApPA MpHOOpeTaer
HEUWIMHAPUYHOCT UM HEKPYIJIOCTh, Ha CTEHKAaX IWIMHIApPA O0O0pa3yroTcs 3aduphbl.
[TopiiHEBBIE KOJIbLIA CTAHOBSATCSI MEHEE YIIPYTHUMHU, YBEJIUUMBAETCS 3a30P B 3aMKaX, T.
€. B MECTax, II¢ HaXOAUTCA CThIK KOHUOB. B pe3ynbrare BCEro 3TOro B MOJOCTH
UWJIMHIpAa YMEHBIIAETCS KOMIIPECCHS, T. €. CTENEHb CXKAaTUs ra30oB, TaK KakK ra3bl
MIPOCAYMBAIOTCS MEXKy CTEH-HAMM MOPIIHA U HWIMHApaA. M3-3a U3HOCA HapylIaeTcs
TaK)Ke I0CaJKa IMOPIIHEBOrO Majblla B OOOBIIIKAX IMOPIIHSA M TOJOBKE IIATyHAa U
nocajgka TOJIOBKM IIaTyHa Ha IIEHKe Bajla, YTO BJEYET 3a COOOM BO3HUKHOBEHHE
CTYKa B COIPSIKEHUSX.

PeMOHT neTanel NMOPIIHEBBIX M KPHUBOIIMITHO-IIATYHHBIX MEXAaHU3MOB 4YacTO
O0XOIUTCSI JOpPOKE, YeM H3rOTOBJICHHE HOBBIX. [[0ATOMYy B KaXXIOM KOHKPETHOM
cllydae CyIsIT O IelecooOpa3sHOCTH U Metoie pemoHTa. HamGompmmit sddekt
JIOCTUTAETCA 3aMEHOM W3HOLIEHHBIX JETaleld HOBBIMU 3allaCHbIMM dYacTsaMmu. [Ipu
ATOM CHMXKAETCS BPEMS IIPOCTOSI MAILIMH M3-32 PEMOHTA, CHUYKAETCSI TPYAOEMKOCTh U
MOBBIIIAETCA KauecTBO peMoHTa. OHAKO B Psijie CIy4aeB U OCOOEHHO MPU PEMOHTE
KPYITHBIX KOMIIPECCOPOB, IMTHEBMATUYECKUX MOJIOTOB U JIPYTHX (M NPHU OTCYTCTBUHU
3alacHbIX YacTel) JeTald MOPIIHEBBIX W KPUBOIIMITHO-IIATYHHBIX MEXaHU3MOB
INPUXOJINUTCS PEMOHTUPOBaTh. B TakoMm cilyyae paldOHalIbHO TI0JIB30BAThCS
METOJaMU, PACCMOTPEHHBIMU HUKE.

[Ipu pemoHTe neraneil MOPIIHEBOU IPYIIBI HEOOXOAUMO CTPOTO BBIIEP)KHUBAThH
TEXHUYECKHE TPeOOBaHUSI HA PEMOHT.

PeMOHT HUJIMHAPOB

W3HolIEeHHbIE MUIMHAPHI MPUHITO PEMOHTHPOBATH MO CUCTEME PEMOHTHBIX
pa3mepoB. [Ipy BOCCTAaHOBIEHHM UWJIMHIpPA B CONPSDKEHUHM LUWJIWHIP — IOPUIEHb
MPOU3BOAMUTCS MeEXaHW4ecKass o0paboTka OTBEpCTHS MHJIMHIApA TOA OOJBIIHIA
PEMOHTHBIM pa3Mep U COOTBETCTBEHHO NOJOMpPAETCs HOBBIM MOPIIEHb, JAUAMETP
KOTOPOT0 OOJIbIIIEe TuaMeTpa IPEKHETO.

PemoHTHBIE pazMepbl HUIMHIPOB, KaK MPABUIIO, YCTAHABIMBAIOTCSA 3aBOJIAMM-
W3TOTOBUTEIIMHU. DTH pa3Mephl U1 HWIMHAPOB JABUTaTeNen uayT ¢ rpaganquen 0,5—
1,0 MM B 3aBUCUMOCTH OT auameTrpa nuiauHapa. Ecim, Hanpumep, nmepBOHAYaIbHbBIN
(HOMUHaNBHBIN) AuaMmeTp uuiauHApa paedn 101,57+°06 MM, TO ero nepBblid
peMoHTHBIN pa3zmep Oyaer 102,07+° °® mm, Bropoit — 102,57+0°06 MM u T a. A0
nocneadero nsartoro pasMepa 104,07+0°06 mm. IlocnenHuii peMOHTHBIM pa3Mep
JOJIKEH OBITh TAKUM, YTOOBI HUIUHAP ObLT JOCTATOUHO TPOYHBIM.

BoccranoBienue paboueil MOBEPXHOCTH HUJIMHApPA MO CHCTEME PEMOHTHBIX
pa3MEPOB HMMEET TO MPEUMYILIECTBO, YTO MHOTOKPAaTHO MCIIOIb3YETCS KOPILYC
nunHApa (WM 070K HWIMHIpOB). M3roToBieHue ke HOBOTO IWIMHIApPA TpeOyeT
0O0JIBIINX TPYIOBBIX 3aTpaT.



Pucynok. 1. IlopmneBas rpynna neranei

HwimHApBEI, U3HOC KOTOPBIX BBILIET 3a HPEAEbl IOCIECAHEr0 PEMOHTHOIO
pa3Mepa, B OTHACJIBHBIX CJIy4asX MOXHO BOCCTAaHOBUTb pAacTauyMBAHUEM U
MOCJICAYIOIIEN 3alpeCCOBKOM TWJIb3bl. ['MIIb3y 3alpecCOBBIBAIOT B PACTOYEHHBIN
KOPIIyC C HATArOM, 3aTeM 00padaThIBaIOT €€ OTBEPCTHE JO HOMHHAIBHOTO pa3Mepa
OTBEPCTUS HWJIMHAPA.

Ecnu B nmnuHape yke uMMeeTcsl Tjib3a U OHA M3HOIIEHA, TO €€ PAacTaurBarOT
710 OJIMKaNIIero pEeMOHTHOTO pa3Mepa Ha paCTOYHOM WJIM TOKAPHOM CTaHKE.

[Tocne pacTouku NOPOU3BOASAT XOHUHTOBaHWE UWIUHAPOB. I[lpumycku Ha
XOHHUHTOBaHUE JOJDKHBI cOcTaBIATEL 0,06—0,09 MmMm.

IIpr OTCYyTCTBMM Ha MNPENNPUATHH XOHUHIOBAJIBHOTO CTaHKA OTAEIOYHYIO
OMEPALMIO0 OTBEPCTUSA UUIIMHIPA MOKHO BBINIOJIHUTh HA TOKAPHOM WJIM CBEPJIMJIBHOM
CTaHKe, IPUMEHsISl NUTH(OBATIbHYIO TOJIOBKY.

[Tocne oxoHuyaTeNnbHOUW OOpPaOOTKM BHYTPEHHSS TOBEPXHOCTh ITWJIMHJPA
JOJKHA UMETh 9- Kiacc MepoX0BaTOCTH.
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Pucynok. 2. [TopiieHs

PemMoHT mopuiHen

VY nopuiHel B pe3yJibTaTe SKCILUIyaTalluy U3HAIIMBAOTCA KAaHABKU U OTBEPCTUS
MO/ TOPIITHEBOM Maliell, a TakKe OOpa3yroTCs TPEIIMHBI HA JOHBIIIKE U PUCKH HA

ITIOBEPXHOCTH TOPILIHS.

OTBepcTus 17 MOPIIHEBOrO IMaJbLA Pa3BEPTHIBAIOT BPYYHYIO CIIEHHAIBHON
pa3BepTKO B HEOOJBIIMX MOPIIHAX M pacTauMBalOT HA PAaCTOYHOM CTaHKE Yy
NOpIIHEH OONBIIMX pa3MepoB. PacTouky MOKHO BBIIIOJIHATH U HA TOKAPHOM CTaHKE,
€CIM MPUMEHUTh CHEUAIbHOE MpHUcHocoOieHre. BplOOp MOCanKu MOPIIHEBOTO
Majpla B OTBEPCTUE MOPUIHS — C HATATOM WJIM 3230pOM — 3aBUCUT OT KOHCTPYKLMU
MOPILHS U YCIIOBUM, B KOTOPBIX OH pa0oTaer.

Mecrta Ha HMIIMHAPUYECKON TOBEPXHOCTHU MOPIUHSA, A€ UMEIOTCS 3aUPbl WU
HAIUTBIBBI, 4 TAK)KE JHUILIE 3aMWIMBAIOT JIMYHBIM HANMJIBHUKOM, ITIOTOM 3a4UINAIOT U
MOJIMPYIOT MEJIKO3EPHUCTON HAXKIaYHON OyMaroi.

[TopuiHu ¢ TpemmHamMu OOBIYHO BBIOPAKOBHIBAIOT. 3HAUYUTEIHLHOMY H3HOCY
NOABEPKEHBI TOPIIHEBBIE KAaHABKH, KOTOPbIE BOCCTAHABIMBAIOT IPOTOYKOM Ha
TOKAPHOM CTaHKE 10 PEMOHTHOI'O pa3Mmepa.

PeMOHT mopuiHeBbIX NAJBIEB U MOPIIHEBBIX KOJICL

VY NOpHIHEBBIX NMAJBLEB W3HALIMBAECTCS HAPYXKHas MOBEPXHOCTb, COMpsracmas
CO BTYJIKOM maTyHa ¥ 00ObIIKON mopiHA. IIpenenbHo JOMyCcTUMBIN 3a30p MEXAY



MaJblieM M BTYJIKOM B 3aBUCMMOCTH OT THIa MamuH coctasiser ot 0,1 — mo 0,15
MM, a 3a30p mociie peMOHTa nokeH cocTaBiATh 0,002—0,025 mm. IIpu pemonte
W3HOIIICHHBIE MaJIbI[bl YaCTO 3aMEHSIOT HOBBIMHU, IOCKOJBKY TPYIOEMKOCTh HX
M3TOTOBJICHUS HEBEJIMKA, U IIPUTOHSIOT 10 BOCCTAHOBJIEHHBIM OTBEPCTHSIM B MOPIIHE
W BTYyJIKE mIaTyHa. MHOTIA manbIbl XpOMHUPYIOT MO HAPY>KHOMY JTUAMETPY C TEM,
9TOOBl OHU COOTBETCTBOBAJIM YBEJIUUYECHHOMY pa3Mmepy. Eciu mnopiiieHb 3amMeHeH
HOBBIM, HY>KHO UCXOJUTh U3 TOTO, YTO €r0 OTBEPCTHUE MOJI MOPIIHEBOMN Majel] UMeeT
HOMUHAJIHBINA pa3Mep.

N3 Bcex peranedl MIAaTyHHO-TIOPIIHEBOW TPyNIbl HaWOOJBIIEMY H3HOCY
MOJABEPraroTCs MOPITHEBbIE KOJbIIa U OCOOCHHO BEpXHEE KOMIPECCHOHHOE KOJIbIIO.
O6 wu3HOce Kojel CyIiT MO 3a30paM MEXAY KOJIbIIOM M KaHAaBKOW M B CTHIKE.
[TopuiHeBbIe KOJbIIA, €CIU 3a30p MEXKAY KOJIBIIOM M KaHaBkou Oombiie 0,3—0,4 MM, a
B CThIKE 00JbIIe 3—4 MM, OOBIYHO 3aMEHSIOT.

Konblio, mnorepsiBliee YNpyrocrtb, Takke 3aMeHsitoT. [ns ompeneneHus
YOPYTOCTH TMOPITHEBOTO KOJIbIIA TOJIB3YIOTCS CIEIUaIbHBIM TPHUOOPOM U TaOIUIIAMHU,
YKa3bIBAIOIIMMHU COOTHOUIEHUE MEXIY CUJION CXKaTHUsl U 3a30pOM, KOTOPBIN NOJKEH
MOJIYYUTHCS IPU 3TOM C3KATHH.
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Pucynok. 3. IlopuiHeBble KoJiblia:a — QopMa 3aMKa Koiblla, 6 — cxema
3aKperJIeHHs] 3arOTOBKHM KoJbla il 0OpabOTKH MO BHYTPEHHEMY AUAMETPY, B —
3aKpemieHHe KOJbla A 0O0padOTKM MO HApY>KHOMY JMAMETpy, I — H3MEpEeHUe
3a30pa B 3aMKE LIyIIOM

B peMOHTHON mpakTHKe NOpPIIHEBbIE KOJIbLIA OOBIYHO M3TOTOBISAIOT Tak:
00TauMBaOT YYT'YHHBIM MyCTOTENbIM LWIMHJIpP, 3aTEM €ro pa3pe3aroT Ha KOoJIbLa C
IOPUITYCKOM ISl MOCNIenyomed o0paboTKU KoJiel| M0 Hapy>KHOMY M BHYTPEHHEMY
JaMeTpam, a Takke 1o BbicoTe. M3 Kak0ro Kojblia BhIpe3atoT HEOOIbIION YYacTOK,
00pa3yst CKBO3HYIO LIEJIb, TO3BOJISIOLLYIO KOJIBILY CUMATHCS U CO37aBaTh CTHIK.

B creIke ycTpamBaeTcs TAaK Ha3bIBAEMBIM  3aMOK, IPENATCTBYHOLIUN
npocauyrBaHuIO ra3oB. Ero genator U0 ¢ KOCBIM BbIpE30M Mo yriioM 45°, nubo ¢
IpsIMBIM BBIPE30M B HaKJIaaKy. BTopoit cioco0 Oonee HaaeKHbIN, HO CIEIyeT UMETh
B BUJY, YTO y KOJIEI] MAJOr0 JUaMeTpa HEJb3s JeJaTh 3aMOK B HAKJIAJKy, TaK KAaK €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.

[ToprrHeBBIE KOJIBIIa PACTAYMBAIOT M O0TAYMBAIOT HAa pa3Mep Ha CIICIHAIBHBIX
OIpaBKax, MOCJIE TOTO KAK Yy KOJIEI CAEJIaH BbIPE3, YCTPOEH 3aMOK M OKOHYATEJIIBLHO
oOpaboTtanbl Topiibl. Ha o/iHO# ompaBKe KOJBIIO PacTauyMBaIOT B pa3Mep, Ha JPYrou
OMpPaBKE €ro OKOHYATEIPHO 00pabaThIBalOT CHAPYXKH. 3aKpeIUICHHE ITOPIIHEBOTO
KOJIbIIa B OTPaBKaX MPOU3BOIAT Yepe3 (IaHIIbl U BUHTOM.

3a30p MeXIy KOJbIIOM M KaHaBKOM 10 BBICOTE B OTPEMOHTHUPOBAHHBIX
cowreHeHusx koneoimercs or 0,06 mo 0,12 MM W 3aBHCHUT OT THUIIA MAaIIMHEL.
IIpoBepstoT 3a30PHI LIYIIOM.

[TopriHeBbIe KoJblla OOJBIINX Pa3MEPOB MPUTOHSIOT K KaHaBKaM IIaOpEHUEM ¢
MOCIEYIOMIEN MPUTUPKOU TOPIIOB MO TIUTE. ECin nMeeTcs BO3MOXKHOCTb, TO JyYIIIe
nummdoBaTh KoJibla Ha IUIOCKONUIM(OBaILHOM cTaHke. HeOosbime KoybIa
MPUTOHSIOT UTH(OBAHUEM.

[TomecTuB KOJBIIO B BOCCTAHOBJICHHOM LIMJIMHJPE, OMPEACIIAIOT 3a30P B 3aMKE
IIynoM. 3aKIIOUUTEIbHbIC ONIEpallui — MPUTOHKA 3aMKa U €T0 3a4YUCTKa — JIMYHBIM
HAIWJIBHUKOM, JITHOO OCEIKOM.

[Ipu ycraHoBke Kojel Ha MOPIIEHb HEOOXOAUMO JOOUTHCS PaBHOMEPHOTO
pPAacnoJIOKEHUS 3aMKOB 10 IEPUMETPY LIUIMH]IPA, YTO €IIE HAZAEHKHEE NPEAOTBPAILIAECT
MPOPHIB HAXOASAMIMUXCS B HWIMHAPE Ta30B WK Hapa.

PeMoHT maTyHOB

B nBurarensix, Komrpeccopax M MApOBBIX MAallUHAX MPUMEHSAIOTCS Pa3HbIE
BUJIBI IIATYHOB, OJIHAKO YCJIOBUS, B KOTOPHIX OHU BCE pabOTaIOT, MPEIbSIBIsIEMbIEC K
HUM TPeOOBaHUSI B OCHOBHOM OJIMHAKOBBHI.
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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 M30THYT WIH CKPYYE€H HECHIIBHO, €r0 BBIIIPABIISIOT HA
npecce.

JlJis IpOBEpKHU IIATYHOB Ha U3TMO M CKPYUMBAHHE MPUMEHSIOT CIIEIHATbHOE
MPUCTIOCOOJIEHHE, OCHOBHBIMHM YaCTSAMH KOTOPOTO SIBISIIOTCS KOHTPOJIbHAS IUTHTA C
ONpPaBKAMU U U NpHu3Ma. B BEpXHIOIO IOJ0BKY YCTaHABIMBAKOT ONPABKY U HAJAECBAIOT
IaTyH HIKHEW TOJIOBKOW Ha onpaBKy. Ha nunuHapudeckue BBICTYIIBI OIPABKH
YCTaHABIIUBAIOT NPU3MY, UMEIOILYIO TPU ONOpHBIE IUIOWAAKU. Eciu crepxeHpb



maTyHa HE HW30THYT M HE CKPY4Y€H, OCH OTBEPCTHH TOJIOBOK JIOJDKHBI OBIThH
napajiesibHbl, MPU 3TOM BCE TPU OIMOPHBIC IMUIOMAAKH OyIyT COMNPUKACATHCS C
wIuToi. BO3MOXKHBIN 3a30p MEXKIY KakoW-IMOO M3 OMOPHBIX IUIOMAJO0K U IIUTOU
KOHTpPOJIUpyeTCs 1IynoM. JlomycThmasi BeJIMYMHA 3a30POB B KAXJAOM KOHKPETHOM
Cy4ae yKa3bIBAETCA B MHCTPYKIIMOHHOM KapTe.

He paspemiaercs npaButh maTyHbl B cOope.

[atyHbl ¢ HEOOIBIUTUM U3HOCOM MOBEPXHOCTEW OTBEPCTHM OOJIBIION TOJOBKU
U KPBIIIKA PEMOHTUPYIOT TaK: OMMIIMBAIOT, (hpe3epyroT WM MNPUITAOPUBAIOT TIO
IUIMTE ITOBEPXHOCTH pa3zbeMa C Y4YE€TOM TOI0, YTO B PE3yJbTaTE IMOCICIYIOUIErO
pacTauvMBaHusl BHYTPEHHUX LWIMHIAPUYECKUX IIOBEPXHOCTEHM JHUAMETP ITUX
OTBEPCTUN HECKOJIBKO YBEJIMYUTCS; MOBEPXHOCTH pa3zbe€Ma CO 3HAYUTEIbHBIMU
MOBPEXKJECHUSIMU MOKHO BOCCTAHOBUTH HAIJIABKOU C MOCIIENYIOMKUM (hpe3epOBaHUEM.
[Ipn m3HOCEe 0abOWTa BKIIAIBINICH TPOU3BOMAT TMEPE3ATUBKY W 3aTEM BKJIAJIBIIIH
pactaunBaroT. V3HOIIEHHOE OTBEPCTHE TOJOBKHM pPACTAYMBAIOT 1O CIEAYIOIIETO
PEMOHTHOTO pa3Mepa U U3rOTOBJISIOT HOBYIO BTYJIKY.



[TpakTnueckoe 3ansitue No33

Tema: «PeMOHT neTanel KyJIHMCHOIO MEXaHU3Ma»

Hens: M3yunth nedeKThl U c1ocoObl peMOHTA JeTale KyJIHMCHOTO MEXaHU3Ma,
pruoOpecTH MIPAKTUYECKUE HAaBBIKU pa3paboTKu TEXHOJIOTUYECKOU
IIOCJIEIOBATEIBHOCTH PEMOHTA KYJIUCHI.

1 MarepuanbpHOe obecrieueHre

10.1 MHcTpyKuMs K MPAKTUYECKOMY 3aHITHIO.

10.2 Yeptexu neraneil.

10.3 CnpaBouHasi U TEXHHUYECKAs JTUTEpaTypa.

1.3.1 Opranuzanusi ¥ NpoOBEJECHUE MOHTaXa U PEMOHTA MPOMBIILICHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK AJisl CTYyJ. yupexaeHuil cpea. npod. oopa3oBaHus
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Murpodanos u ap.] — 2-e uza., crep.-M.:
N3narenbckuil HeHTp «Akanemus», 2017-272c.

1.3.2

11 Tlopsigox BIMOTHEHUS paOOTHI

2.1 N3yunTth BO3MOXHBIE AEPEKTHl U CIOCOOBI PEMOHTA AETAlIeld KYJIHMCHOTO
MEXaHU3Ma.

2.2 Pa3paboTaTh TEXHOJIOTMYECKYIO IOCIEAOBATEIILHOCTE PEMOHTA JETalH
KKYJTHCA».

2.3 BBINOJIHUTD PEMOHTHBIN ICKU3 JETANU «KYIHCA».

PeMoHT AeTasieil KyJIMCHOIO MeXaHU3Ma

B 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 HX HU3HOcEe Oosiee 0,3 MM M HalWYUMKM HA HHUX
rIIyOOKHUX 33AUPOB PEMOHTUPYIOT (PPE3EpPOBAHUEM C MOCIAEAYIOIMIMM IIA0PEHUEM; 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 MHAUKATOPOM, IIOJBOJISI U3MEPUTEIIbHBIN CTEPKEHD ITOCIECIHETO K OJTHOU 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; TpOBEpKy MNapauICIbHOCTA BBIMOJHSIIOT KOHIIEBBIMM MEPAMH JIJIUHBI.

[Ipu u3HOCE y KyJIHCBI OTBEPCTUH MOJ CEpbIM CHavyalla PEMOHTUPYIOT CTEHKHU Masa,
OPUEHTHPYSACh [0 HAUMEHEE H3HOLICHHBIM yYaCcTKaM Ha HMX KOHIAX, a 3aTeM
pacTauMBarOT OTBEPCTHUS AJIsl yCTAHOBKH B HUX BTYJOK. ECIIM 3TO CBA3aHO CO CHATHEM
3HAYUTEIBHOTO CJIOS MeTalljla, TPO3AIMM OCIabUTh KyJNHCYy, TO CHUMAKOT B
OTBEPCTUSX MHHUMAIBHBIA CIIOW METaJIa, a KYJIUCY COCIHUHSIOT C CEepbraMu C
IIOMOIIIBIO ocen YBEIIMYEHHOT O IuaMmerpa.

[Ipu 06paboTke OTBEPCTUH KYJIUCHI HEOOXOAUMO JTOOUTHCS MapaUIETbHOCTH UX OCEeH
MEXIy COO0O0H, a TaKKe MX MapajIeIbHOCTU CTEHKaM Ta3a (J0MyCTUMOE OTKJIOHEHHE
0,04 mm Ha guHe 300 MM, M3MEPEHHOHW IO BCTaBJIEHHOW B OTBEPCTHE OIPaBKE).

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, BBITIOJIHSIIOT 110 OTPEMOHTHPOBAHHOW OCH MOJI3YILIKH, & UMEIOLIEr0 €€ — MO/
HOBYIO BTYJIKY. B KaMHe mpOoTaunBarOT TakKe CMa304HbIE KAaHABKHU.

Hampasnstomme nosepxyHocth 1 m 5 (puc. 1, a) Ha TOpuE KYyJIHMCHOIO
3y04aToro Koyieca PEeMOHTHUPYIOT MAOpEHWeM TO YTJIIOBOW JIMHEWKE W TON3YIIKE
(OTPEMOHTHPOBAHHON WM BHOBH W3rOoTOBIIEHHOH). [loBepxHOCTH 1 00s3aTEnBHO
IPOBEPSAIOT MHANKATOPOM Ha MapajljieIbHOCTh TOPILY KYJMCHOTO 3y04aTroro koieca 3,
nepeMenias CTOMKy 4 ¢ MHIMKATOPOM IO MOBEPOYHOW IuTe 2. Y MNOJ3YIIKH
00TaynMBalOT Ha TOKApHOM CTaHKE OCh JI0 YCTpPaHEHHUs HM3HOCA, 3aTeM IIA0pST IO
MOBEPOYHON IUIUTE MOBEPXHOCTh OCHOBAHMS MOJ3YIIKU, MEPUOJUYECKH MPOBEPSIS
KOHTPOJIBHBIM YTOJIbHUKOM MNEPNEHAUKYISAPHOCTh OCH 7 OCHOBAHUIO MON3YLIKH 6
(puc 1, 6) B 1ByX B3aUMHO Tiep-1 NEHAUKYJISIPHBIX HAMPABICHUSAX — MPOAOJIBLHOM U
MONEPEYHOM. YTOJIbHUK YCTAHABIMBAIOT HA TOYHOM IJIOCKOIMAPaJUIEIbHON IIUTKE 9,
Mexny YrolbHMKOM U OCBIO JOJDKEH OBITh paBHOMEpHBIM TmipocBeT. [lpum
JaNbHeHIeM madpeHn OOKOBBIX HAKIIOHHBIX TTOBEPXHOCTEH MOM3YIIKU 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.

Henp: u3yuuTh CcHocoObl U OCOOEHHOCTH BOCCTAHOBIJICHMSI HAMPABIISIOIIMX
KapeTKU CYIIOPTa KOHCOJU (Ppe3epHOro CTaHKa, MPUOOPECTH HABBIKUA pa3pabOTKH
TEXHOJIOIMUYECKON MOCIEA0BATEIbHOCTH BOCCTAHOBJICHUS HANpPAaBISIOLIUX KapeTKU
CyIIIOpTa.

27  MarepuanbHoe obecrieueHme

27.1 WHCTpyKIMS K NPAKTUYECKOMY 3aHSITHIO.

27.2 TuNoBOW TEXHOJOTMYECKHI MPOLIECC BOCCTAHOBJIEHUS HAIPABIISIOLIIUX
KapeTKH.

27.3 ChopaBouHasi U TEXHUYECKasl JIUTEpaTypa.

1.3.1 Opranuzanuss ¥ IPOBEACHUE MOHTaXa M PEMOHTA IPOMBIIUIEHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A CTYI. yupexaeHuil cpea. npod. odpaszoBaHus
/[A.T". Cxuprnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-¢ u3z., crep.-M.:
N3narenbckuil neHTp «Akanemus», 2017-272c.

1.3.2 Meroabl 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 criocoOBbl BOCCTAHOBJIEHUSI KOHCOIM (PPE3EPHOrO CTAHKA.

VY HanpaBIsAOMIMX KapeTKU CYyNIopTa U3HOC BOZHUKAET HA MOBEPXHOCTAX 1, 2,
3, 4,7, u moBepxHOoCTH 1, 2, W W3HAIMMBAIOTCA OoJblie B cpeaHer yactu. OHU
CTAHOBATCS] BOTHYTHIMU U B PE3YJIbTAaTe€ HapyIIAeTCsl B3aUMHAs MTapajuIeIbHOCTh ATUX
IIOBEPXHOCTEN M MapajUIeIbHOCTh OCHU OTBEPCTUS NOJ BUHT. [IOBBIIEHHBIA H3HOC
MMOBEPXHOCTEH U BIIEYET 3a COO0N HAKIIOH KapETKH B CTOPOHY (apTyKa, KaK MOKa3aHO
MYHKTUPHBIMU JIMHUSIMUA HAa BEPXHEH 4acTH PUCYHOK. 1, 0.

Kpome TOro, ms-za HEpaBHOMEpPHOIO pACHPEACICHUS YCWIMN pE3aHus Ha
MOBEPXHOCTAX K MOCTEINEHHO MPOUCXOJIUT PA3BOPOT KAPETKU. ITO B CBOKO OUYEPE.lb
BBI3BIBACT HEPABHOMEPHBIN W3HOC HAIpaBisAOMMX 1o ainuHe. Hapymaercs



MEPHEHIUKYJISIPHOCTD TONEPEYHbIX HAMPaBJISIOMIMX U OTHOCUTEIBLHO MPOJOJIbHBIX
HaIpaBJISIOLIUX.

HuwxHsisi moBepXHOCTh, TAe KpenuTcs (papTyk, yTpauuBaeT MapajiebHOCTh
MPOJOJBHBIM HAMNPABJISIONIMM, TEpPEKAIIMBACTCS B TMOMEPEUYHOM HaIlpaBJIECHUU, B
pe3yabTare 4ero (apTyk MojaydaeT HaKJIOH K CTaHWHE, B CTOPOHY YMEHBIIICHUS yTJia
00pa3yeMoro NOBEPXHOCTSIMU KapETKU U CTAHUHBI JIJIs1 KPETUICHHUS] KOPOOKHU Mo/1ay.

[Ipu pemoHTEe HEOOXOAMMO BOCCTAHOBHUTH MepBOHauYanbHy0 (B mpeaenax 0,03
MM Ha jiuHy 300 MM) TOYHOCTh MHOTHX KOOPJMHAT, B TOM YHCJIE: MMapaiebHOCTh
noBepxHocTedt 1, 2, 3 ocu BUHTAa B TOPU3OHTAIBHOM M BEPTUKAIBHOW IUIOCKOCTSX,
NapajiyieIbHOCTh ~ TOBEPXHOCTEH,  IUIOCKOCTH 1l KpemieHus  ¢apTyka
MEPHEHINKYJISIPHOCTD MONEPEYHBIX HAMPABISAIOIINX, (110 JUHUU €€) HAIPABISIOIINM;
NEPHEHANKYJIIPHOCTh MOBEPXHOCTH TUIOCKOCTH JUIsl KPEIUICHUS KOPOOKM IMojady Ha
CTaHWHE (Ha PHUCYHKE HE I[O0Ka3aHO); MNapaJJIeIbHOCTh HampaBiasommx 7, 8§,
MMOBEPXHOCTH.

Pucynok. 1. M3HOC HampaBISIONIMX KapeTKH CYIIIOPTa TOKApPHOTO CTaHKA:
a — PACIIOJIOKCHUE HANPABIISIIONINX, O — HAKJIOH KapeTKH M (DapTyKa BCIICICTBHE
W3HOCA HAIIPABJISIONIUX

PeMoHT HampaBsSIOIMMX KapeTOK pallMOHAIbHO HAYWHATH C TTIOBEPXHOCTEH 1, 2,
3, 4, a 1 BBIBEPKH HX K OCH OTBEPCTHS B HEr0 YCTAHABJIMBAIOT KOHTPOJBHYIO
onpaBky. OgHaKO reoMeTpHUYeCKas TOYHOCTh ATHUX OTBEPCTHH YAaCTO OKa3bIBACTCS
HapymenHoi. [loaTomy menecooOpa3HO HCHOIB30BaTh Kak 0a3y TpaHb, KOTOpas
BCerJa TMEPHEHANKYJSIPHA OCH OTBEPCTHsl JUIsl BHHTA TOTNEPEYHOM TMOAaud, W
IUIOCKOCTb.

Hampapnstomuye y KapeTkd MOTYT OBITh  OTPEMOHTHPOBAHBI  TaKUMHU
CIocodamu:
— BCE HaNpaBJIAIONIME CTPOTAlOT W IIA0pAT WJIM OTPAaHUYUBAIOTCS OJHUM



mabpenuemM Wi nuQoBaHUEM;
— TIIOBEPXHOCTH, M BOCCTAaHABJIMBAKOT CTPOTAaHUEM U KOMIICHCUPYIOT H3HOC
HaJIeJIKaMU U3 YyT'YHa, JTaTyHU, TEKCTOJINUTA, KalIPOHA, IJIACTMACCOBBIX KOMITO3HUIIUN U
APp-

Hwxe  paccmaTpuBaeTcsi  pallMOHAJIBbHBIH  CIOCOO  BOCCTAHOBIICHUS
HAIPaBJIAIONUX KAPEeTKH CKOPOCTHBIM  (Ppe3epoBaHWEM U TOBEPXHOCTEH, W
IJIACTMACCOBBIMU KOMITO3ULASIMHU.

JInss  peMOHTa  MONB3YIOTCA  NPUCHOCOOJIEHHEM,  MPEACTaBISIONIUM
JIBYXCTyIHeHYaTOe OCHOBaHUE ¢ T-00pa3HbIMU Ma3aMH U MOJBHKHBIMH JIOMKpaTaMHu.

[Ipucnocobnenue pacnojararoT Ha CTOJI€ BEPTHKaJIbHO-PPE3EpPHOro CTaHKa, a
KapeTKy MPUKPEIUISIOT TMOBEPXHOCThIO K BEPXHEW CTYNEHH MPHUCIIOCOOICHUS
BUHTaMHU 4epe3 CYIICCTBYIOIIME OTBEPCTUS JJIS KperieHus (apTyka MOCPEACTBOM
MOJBM)XHBIX Ta€K, PacHoIoKeHHBIX B T-00pa3HbIX Ma3ax.

Pucynok. 2. YcTaHOBKa KapeTKu Ha IPUCTIOCOOJIEHUH

3atreM TIOA TPOJOJILHBIC HAIMPABJAIOMIAE KAPETKH IOJABOAST IOJABMKHBIC
JOMKpaTbl W PpETyJUPYIOT BUHTAaMH U C TallkamMM Tak, 4YTOObl 00eCHeYyuTh
HEOOXOAMMBIA TOJAINOpP, HUCKIouYas AedOpMAlMIO KAapeTKH MpU 3aKPEIUICHUU €€
3aKMMHBIM ycTpoiicTBoM. Jlaniee, ¢ MOMOIIBIO MHIUKATOpa (HAa pUCYHKE HE MOKa3aH)
BBIBEPSIIOT MTOBEPXHOCTh KapeTKH (Pa3BOpPOTOM MPHUCIIOCOOJICHUS Ha CTOJIE CTaHKa),
yTOOBl OHA pacmojiarajiach MapajuiebHO JIBIDKCHHIO CTOJla B  IONEPEUYHOM
HaIlpaBJIeHUH, Jomnyckas oTkioHeHus no 0,03 mMm mo Bceil ninuHe, IpU 3TOM OCh
OTBEPCTUS OKAXKETCSl TEPICHAUKYJISIPHON HANPABICHUIO IOMEPEYHOTO JIBYKCHUS
crona. [locme 3Toro mpucnocoOiieHne 3aKpeIuisIioT Ha CTOJE CTaHKa C TOMOIIBIO
OpWKUMOB (Ha pHCYHKE HE ToKazaHo). I[locie 3akperieHuss MPUCTYMAalT K
00paboOTKe MOMEPEUHBIX HAMPABISIOMHUX (HOPMBI «JTACTOYKMHA XBOCTa» CKOPOCTHBIM
dbpeszepoBaHuEM.

®pe3epoBaHre MPOU3BOJAT 3aTOYEHHOM B  COOTBETCTBUU C  YIJIOM
HAMpaBJISAIOMUX TOPIOBOW (pe3od, OCHAIIEHHOW PEXYIIMMH IUIACTUHKAMHU U3
TBepAoro crmiaBa. CKOpOCTh pe3aHus NobkHAa ObiTh 3—4 M/c mpu momaue 200
MM/MHH. BHavase 3a oivH WM Ba MPpOXoa 10 BIBOIA U3HOCA 00padaThIBalOT



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 IIEPOXOBATOCTU. 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, BOCCTaHABJIMBAIOT IIOCJIE BOCCTAHOBJIEHMSI IIONE PEUYHBIX
HaIpaBJIsoIKUX. BocCcTaHOBIIEHHE OCYIIECTBIISIIOT MJJACTMACCOBBIMU KOMITO3ULIMSIMHU
WM METAJUTMYECKUMU HAKIIaIKaMH U3 IJIaCTMACC U METAJLIOB.

Pucynok. 3. [I'epmermsanyss HanpaBJBSIIONIMX KapeTKH JUIS  3aJIMBKHU
aKpUJIOIIJIaCTOM

BoccraHoBieHue HaIpaBJLSIIONIMX  IUIACTMAaCCOBBIMU  KOMIIO3UIUSIMU
BBIIIOJIHAETCS B TAKOU IOCIIEN0BATEIBHOCTH.

1. PeMOHTHpPYIOT TmONEepeYHbIE HANPABIAIOIIME KApeTKU crocodamu,
yKa3aHHBIMU BBIILIE.
2. C 1OBEepXHOCTEH KApPETKH, COIpPAracéMbIX C HAIPaBJISAIOMMMUA CTaHHHBI,
COCTparuBaroT ciou tommuHou 2—3 mMm. IllepoxoBaTtocTh MOBEPXHOCTH AOJKHA
COOTBETCTBOBATH I-my KJIaccy.
3. Ha kapeTke CBepJAT YEThIpE OTBEPCTHUS, HAPE3al0T pe3b0y U YCTAHABIMBAIOT
BUHTHI C FallkaMH, TaKue K€ JIBa BUHTA YCTAaHABJIMBAIOT Ha 3a/IHE CTEHKE KapeTKu
(Ha pUCyHKe He NTOKa3aHo). B cpenHell yacTu HanpaBisSIOMIUX CBEPIST MO OTBEPCTUIO
JTMaMETPOM 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. Kaperky ycTaHaBIMBaIOT Ha OTPEMOHTHPOBAHHBIE HANPABJISAIOIINE CTAaHUHBI,
OPUKPEIUSIIOT 33JHIOI TPIKUMHYIO IJIaHKY, YCTaHaBIUBAIOT (ApPTyK, KOPOOKY
MoJiay, XOJOBOW BHHT, Bajbl M MOJACPKUBAIOMIMK KpOHIITEHH (Ha PHUCYHKE HE
MOKa3aH), pacroJiaralollluiics Ha MpaBOM KOHIE cTaHWHBI. [lapamiensHOCTH oceit
BUHTA W BaJOB  HANPABJISIOMIMM  CTaHUHBI  MPEABAPUTEIBHO  BBIBEPSIOT.
7.  YcTaHaBIMBAIOT MPUCTIOCOOJIEHWE JJIi TMPOBEPKU  MEPICHAUKYJISIPHOCTH
HAIPABJISIIONIUX KapeTKU M TPHUCIOCOOJICHHE NIl MPOBEPKU MapalIeTbHOCTH OCeH
BUHTOB M Ba&JIOB HANPaBJSIIOLMM. OJTO MNPUCHOCOOJIEHHE  CKPEIJIEHO C
YHHUBEPCAIIbHBIM MOCTHKOM.
8. YcTaHaBIMBAKOT ypOBHHM, pacroyaras HX TaK, KaK ITIOKa3aHO Ha PHUCYHKE.
9. PerynupyroT NoJIOKEHHE KAPETKH C MOMOIIBI0 4YeThlpex BUHTOB. [Ipm 3TOM 1O
MOKAa3aHUsAM HMHAUKATOpPA YCTAHABIMBAIOT MNEPHNECHAUKYJIIPHOCTh MONEPEUYHBIX
HAMpaBJISIONMX KAPETKA HaAMpABISIONMM CTaHUHBL. [lo ypoBHIO oOmnpenenstor
NEPHEeHAUKYJIAPHOCTh MOBEPXHOCTU KAPETKU I KpeIuieHus (papTyka U MIOCKOCTH
KOpPOOKH MO0/Iay Ha CTaHWHE. YPOBHEM YCTaHABIMBAIOT MapaNIENIbHOCTh MJIOCKOCTH
KapeTku moja (apTyK HaNpaBISIONIAM CTaHUHBL. [IpucnocobiieHneM MpOBEPSIOT
COOCHOCTh OTBEPCTHH /JI XOJOBOI'O BHHTA W Bajla CaMOXOJla B KOpOOKe Mojad H
dapTtyke.

10. ITocne TOro Kak BCE TMOJOXEHUS BBIBEPEHBl U PErYJIUPOBOYHBIE BUHTHI U
3aTSIHYThI KOHTPrailkaMy, CHUMArOT XOJIOBOM BMHT, Bay camoxojia u (apTyk. 3aTem
FEPMETU3UPYIOT IUIACTWJIMHOM TMOBEPXHOCTH KApPETKM M CTAHUHBI CO CTOPOHBI
dapTyka u 3agHeH TPWKUMHON MaHKH. [lo KpasMm KapeTKu JenaroT U3 IUIACTUINHA
BOPOHKH U 5, @ BOKPYT ITPOCBEPJICHHBIX OTBEPCTUHM B CPETHEN YACTH HANPABJISIOIINAX
— BOPOHKH.
11. IIpAroTOBAAIOT pacTBOpP aKPWIOILIACTA U 3aJMBAIOT B CPEIHIOI0 BOPOHKY OIHOM
Y3 HANpaBSAIOMMX JI0 T€X NOpP, MOKAa YPOBEHb XHWJKOTO IUIACTUKAa B KpaWHHX
BOPOHKAxX HE CPaBHSETCS C YPOBHEM B CpeAHEN BOPOHKE. Tak ke 3aJIMBalOT BTOPYIO
HaIlPaBIIAIOULYIO.

12. BolaepKUBaIOT KapeTKy Ha CTAaHMHE B TeueHHe 2—3 4 npu temneparype 18—20
°C.

13. CHHMarT KapeTKy C HalpaBJSIIOIIMX CTAaHWHBI, OYUIIAIOT OT IUIACTHIIMHA,
YAQISIOT TPUINBBI IUIACTHKA, EJIal0T KAHABKU ISl CMa3Ku, 3aJ€1bIBAlOT CTONOPAMU
WJI aKPUJIOTIIIACTOM OTBEPCTHUS YCTAHOBOYHBIX BUHTOB.



Pucynok. 4. PerynmupoBka MIOJIOKEHUS KapeTKu BUHTAMU:
1 — mnpucnocobseHue A MPOBEPKU OTKIOHEHUS OT .MEPHEeHIUKYISIPHOCTH
HaIpaBJISIIOIUX KapeTKH. — WHAUKATOp. 3, 4 — YpOBHHU. 5, 6 — yCTaHOBOYHBIE
BUHTBI, 7 — YHHUBEpPCAJIbHBIH MOCTUK, 8 — MPUCIIOCOOJIEHUE Il TMPOBEPKHU
OTKJIOHEHUW OT MapaJUIeIbHOCTU OCel BUHTOB, 9 — daptyk, 10— kaperka, 11 —
BaJl, 12 — xo10BO# BUHT, 13 — KOpoOKa mojay

.

Pucynok. 5. IlpoBepka HampaBisIOLIMX KOHCOJIM Ha cCOOpaHHOM (pe3epHOM

CTaHKE:
a — IMPOBEpPKA OTKJIOHEHUH HAINPaBISIIOIIMX OT NapauleIbHOCTU OCH, O — IpPOBEpKa

OTKJIOHCHUH OT NCPHNCHAUKYJIAPHOCTH IIOBEPXHOCTHU CTOJIA HAIIPABJIAIOIHUM KOHCOJIN



[TpakTuueckoe 3ansitue Ne39
Tema: «PeMOHT cTOJIOB Ppe3epHBIX U CTPOTATBHBIX CTAHKOB. BoccTaHoBNIeHNE
MPKUMHBIX TUTAHOK U KIIMHBEBY.
[lenp: u3y4ynTh CIOCOOBI PEMOHTA CTOJIOB (pE3epHBIX M CTPOTAIBHBIX CTAaHKOB,
CHOCOOBI PEMOHTA MPUKUMHBIX TUIAHOK U KIIMHBbEB, TPUOOPECTH HABBIKH pa3paboOTKu
TEXHOJIOTUYECKON TTOCIICIOBATEIHHOCTA BOCCTAHOBJICHHS KJIMHBEB.

1 MarepuanbHoe o0OecrieueHue

1.1 MHCTpYKIMS K MPAKTUYECKOMY 3aHATHIO.

1.2 Yeprex knuHa.

1.3 CripaBouHasi ¥ TEXHUYECKAs TUTEpaATypa.
1.3.1 Opranuzanus 1 NpoBeJICHHE MOHTaXa U PEMOHTA MPOMBILIIEHHOTO
obopynoBanus B 2 4.Y.1: yaeOHHK U1 CTYA. YIPESKIACHUHN 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 Y3yuuTh ciocOOBI pEMOHTA CTOJIOB (DPE3EPHBIX U CTPOTAIBHBIX CTAHKOB.
2.2 Y3yuuTh cIOCOOBI PEMOHTA MPUKUMHBIX TUTAHOK.
2.3 Y3yunTh ciocoOBbl peMOHTA KIIMHBEB.
2.4 Pa3zpaboTaTh TEXHOJOTHYECKYIO MOCIEA0BATEILHOCTh BOCCTAHOBIICHHUS

KJIMHBCB.

PeMOHT cTO10B (hpe3epHBIX U CTPOTaTbHBIX CTAHKOB

CToJIBl pa3IMyaroT ABYX TUIIOB: MOABUKHBIC, IPEAHA3HAYCHHBIE JJIs1 KPEIUICHUS U
nepeMeleHus: o0padaThIBa€MbIX JCTaleH MO JaHHBIM KOOpAUHATaM, U HEMOABUKHBIE
— KPYIIHBIX MTPOJI0JIbHO-(DPE3EPHBIX U APYTUX CTAHKOB.

VY NOJIBMKHBIX CTOJNOB (Ppe3epHBIX, CTPOTANBHBIX U IPYTUX CTAHKOB U3HAIITMBAIOTCS
Harnpasistonme 1, 2, a 4, HapynaeTcst IIIOCKOCTHOCTh paboueii MOBEPXHOCTH U



napajyieIbHOCTh €€ HarpasisitomuM 1 1o h u hl. bokoBeie moBepxHocTu T-00pa3HbIX
Ma30B OKa3bIBAIOTCS HETapalIeTLHBIMHU TTOBEPXHOCTSIM M HampaBisromux. Ha
MOBEPXHOCTH, KOTOPAst HEMOCPEACTBEHHO COMPUKACAETCs ¢ 00pabaThiBaeMoit
3arOTOBKOM, TMOSBIISIOTCS 3a00MHBI, HAJJIOMBI, HAIPE3bI U ApyTHE Ne(HEKThI, KOTOPHIE
YCTPAHSIOT TIPU PEMOHTE.

Pucynok. 1. Cxema peMoHTa cToj1a pe3epHOro CTaHKa

[IpAMONMHENHOCTD ¥ B3aMMHAas [MAPAIUICIIbBHOCTh YKA3aHHBIX [IOBEPXHOCTEN JTOJIKHBI
OBITH BOCCTAaHOBJIEHBI C TOYHOCTHIO He Hibke 0,02 MM Ha 500 MM JUTMHEI, a
IIJIOCKOCTHOCTB MOBEPXHOCTU — € TOYHOCTHIO 0,04 mm Ha 1000 MM 1y1mHBI cTOJIA
(TOJBKO B CTOPOHY BOTHYTOCTH).

[1a3b1, B KOTOPHIX UMEIOTCSI HAJIJIOMBI, 11€JIECO00Pa3HO PEMOHTHUPOBATH BCTaBKaMU
(GhOpMBI «JTACTOUYKHH XBOCT» Ha KJiee (IMMOKa3aHO KUPHBIMU JUHUAMHU). [Ipu criibHO
MOBPEXKIEHHON MOBEPXHOCTH JIEIAOT OOJBIIYIO0 HAKJIAJIKY, KOTOPYIO TAaKXKE CTaBsAT
Ha KJIEH U JIOTIOJIHUTENLHO KPEMST YeThIPhMSI BUHTaMHU (Ha PUCYHKE HE MOKa3aHo),
KOTOPBIE pacIoiarator 1o €€ Kpasim.

VY cTOI0B HEOOMBIITUX Pa3MEPOB, HAITPUMEP CTAHKOB Mojieseit 675 u 679, Hagenky
BBITIOJTHSIIOT 10 BCEH MOBEPXHOCTH. J[JIsT 3TOT0 cTporaroT uin Gpe3epyroT BCIO
ITOBEPXHOCTh, CHUMAasl CJIOM MPUMEPHO 0 IITPUXOBOU JTUHUU. TaKkyro HaAENKy
KPETISIT TaK ke, Kak HakJIaaky. [Ipyu HeOoNbIIMX MOBPEKICHUSIX HAJIPE3 WU ITyOOKHE
3a00MHBI (PPE3EPYIOT U YCTAHABIMBAIOT HAJIETKY Ha KIICH.

Eciu Ha mOBEpXHOCTSAX Ma30B UMEIOTCSI HEOOJIBIIINE MTOBPEKICHUS U €CITU IIPU 3TOM
MOBEPXHOCTH OKa3bIBAIOTCS HEMapaslieIbHBIMU TOBEPXHOCTSIM, TO Ma3bl (hpe3epyroT
JI0 0YEePETHOTO PEMOHTHOT'O pa3Mepa MHUPUHBI ¢ TOYHOCTHIO 0,02 MM, 00513aTE€TBEHO
BBIJICP>KUBas MMApaIEIbHOCTh MEXKY MMa3aMH U UX NapajlIeIbHOCTh HAMPABIISIIOIAM
CTOJIa B IPOJIOJIbHOM HaIlpaBJICHUH.

Hanenku u BcTaBKH M3roTaBIMBAIOT U3 TOTO K€ MaTepHaa, U3 Kakoro cliejaaH CTo,
Y TIPUTOHSIIOT C TOYHOCTHIO, YCTAHOBJIEHHOU JIJIS1 XOJI0BOM MOCAKHU 3-r0 U 4-r0
KJIACCOB.



[ToBepxHuoctu 1,2,3,4 06pabaThIBalOT TOJIBKO IMOCIE OKOHYAHUS PEMOHTA
MOBEPXHOCTH cToJa. [loBepXHOCTH 10KHA OBITh NapasuiesnbHa T-00pa3HbIM Ma3am u
IPU HEOOXOJUMOCTH €€ CTPOrar0T OJJHOBPEMEHHO C PEMOHTOM I1a30B.

BoccraHoB/ieHNe NPUKUMHBIX IJIAHOK

[Ipu skcruTyaTaliiy CTaHKa MECTO COTPSKEHUS CKOJIbXKEHUSI CTAHUHBI C TPUKUMHON
MJIAHKOM M3HAIIMBAECTCS U 00pa3yeTcs 3230, KOTOPHIN MPU PEMOHTE YCTPAHSIOT 32
CUET IUIaHKHU, TaK KaK OHa JICIICBJIC, YeM CTaHHHA.

YToObI MPUCTYNUTH K PEMOHTY, HYKHO CHaJaJia y3HaTh BEJIMUMHY 3a30pa. Ee
3aMepAroT 1ynoM. [Ipu peMoHTe ¢ MOBEPXHOCTH IUIAHKK CHUMAIOT CJIOM MeTalla,
PaBHBIN BEJIMUMHE 3a30pa.

[InaHKu peMOHTUPYIOT IIabpeHueM, UITM(GOBAHUEM, CTPOTAaHUEM WJIM HAKJIECHKOM
HaJIeJIOK, IEPUOJNYECKHU MPOBEPSS INIOTHOCTh NPUJIETaHUs TIJIAHKK Ha KPacKy;
OJTHOBPEMEHHO 3aMepsroT 3a30p urynoM tojiuaon 0,03—~0,04 mm. IIpu yctaHoBke
OTPEMOHTHPOBAHHOM IUIAHKK Ha MECTO HEOOXO0IMMO, YTOOBI OHA IUIOTHO MpHJIeTaja K
HaIpaBJIIONIEH U B TO e BpeMsl JI0MycKajla cBOOOIHOE ABUKEHHE CTOJIa. BUHTHI
JIOJKHBI OBITh 3aKpeIyIeHbl HaACKHO. PerynupoBaTh CONpsiKeHHE MIAHKUA CO
CTAaHWHOM OClabJICHUEM 3aTsKKU BUHTOB He Jomyckaercs. [IprkuMHbIe iaHku
MOKHO OTPEMOHTUPOBATH YCTAHOBKOW HA UX TPYILYIOCSA MOBEPXHOCTh HAAEITKH U3
TEKCTOJINTA, MPUKPEIUIIEMON BUHTAMU UJIU KIIEEM.

VY MmI1aHOK ¢ PEryIMPYIOIIAM YCTPOMCTBOM U3HOC B TEUEHUE HEKOTOPOTO BPEMEHU
KOMIICHCUPYIOT 3aBUHUYUBAHUEM BUHTOB, IPUKUMAIOIIUX TUIAHKY K HAMPABJISIONICH.
Korna ke 3a30p K npeBbiiiaeT MM, yCTaHABJIMBAIOT HOBYIO IIJIAHKY.

PeMOHT npmXUMHBIX IUIAHOK B (hopMe TapajuiesiorpaMmma, KOTOPbIMHU
KOMIICHCHUPYETCSI M3HOC HAIPABJISIFOIINX «JIACTOYKUH XBOCT», OOBIYHO MPOU3BOJIUTCS
Ut OBaHUEM WU IIAOPEHUEM TOM MOBEPXHOCTH TUIAHKH, YTO COMPSATACTCS C
HANpPaBJISIOIIAMU Ipyrou netanu. M 3Tv miiaHky 3aMeHSIIOT HOBBIMHU, Korja 3a3o0p K
MIPEBBIIIACT MM.

ITocie HECKOMBKUX PEMOHTOB COMPATAEMbIX AETaJCH BEIUUMHA [IEIA 3HAYUTEIIHHO
BO3pacraet. [loaTomy NpuxoAUTCsl yBEIMUMBATH Pa3MeP MIIAHKHU MO IIUPUHE.
OpnHako Takue MIaHKU HEBO3MOYKHO XOPOIIIO MPUTHATh, TaK KaK U3-3a 0010
IIUPUHBI HE 00ECTIEUNBACTCS HOPMAIILHOE COMPSIKEHUE TPYIIUXCS TOBEPXHOCTEHN
IaHK ¥ cynnopta. [ToaTomy asis GombIeit HaJeKHOCTH JOTIOJHUTEIIBHO
YCTAHABJIUBAIOT BUHTHI. ECJIM HEIb34 BBECTU JOMOIHUTEIBHOE KPEIJICHUE, HA
MPOTHUBOMOJIOKHYIO TOBEPXHOCTh CYNIIOPTa HAKJIEUBAIOT HAAECNKY U3 TEKTOJIUTA WIIH
HapallMBaIOT MMOBEPXHOCTh aKPUJIOIIACTAMH, a IPUKUMHYIO TUIAHKY JI€JIat0T
HOPMAJIbHOM IITUPHUHBI.

BoccTanoBjenue KINHLEB



W3HOIIEHHBIE KIMHBS 11EIECO00pa3HO BOCCTAHABINBATH HAJIETKAMH U3 TEKCTOJINTA,
KOTOPBIN MOIOMPAIOT MO TOIIIMHE B 3aBUCUMOCTH OT BEJIMUYUHBI 3a30p0oB. 1X cTaBat
Ha KapOMHOJBHOM WJIM SMIOKCUAHOM Kiee. KiinHbs BechbMa y100HO BOCCTaHABINBATH
aKpUIIOIIaCTaMu, JUIsl 3TOTO C TPYILIEKUCS MOBEPXHOCTH KJIMHA COCTPAruBarOT CJIOU
MeTalia He MeHee 1,5 MM, 3aTeM ero yCTaHaBJIMBaIOT HA MECTO TaK, YTOOBI MO JTMHE
ObLT 3anac Ha PerynupoBKy, U IIyTIOM 3aMepsIIOT 3a30p MEXKIY KIIMHOM U CYIIIIOPTOM.
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Pucynok. 2. IIpu>KUMHBIE TIJIAHKU:

a — HeperyJmpyeMsble, 0, B, T —C PEryJIMpYIOIIUMHU yCTPOUCTBAMU; — TUTAaHKH, 2, —
M3HAIIMBAIOIIUECS IOBEPXHOCTH; — KPEIEKHbIE BUHThIL, — YCTAHOBOYHbIE
(perynupytomire) BUHTBI, K — fomyckaemblii 3a30p

Jlasiee KJIMH NPMKUMAIOT K ClIEMaIbHOMY OpYCKY, MOJIJIOKHUB MO Kpasi KIIMHA
MJIACTUHKHU, COOTBETCTBYIOIINE BEIMYMHE TIOJYYEHHOTO 3amepa (3a30pa),
FEPMETU3UPYIOT IJIACTHUIIMHOM U 3aJIMBarOT mactMaccou Ilocne 3atBepuenus
ONWJIMBAIOT MPUITUBHI TUIACTUKA U MAOPST KJIMH 110 MECTY.

KiiMH MOKHO BOCCTaHaBIMBATh HApallIUBAHUEM YyT'yYHHOUH WM CTAIbHOU HaAENKH (B
3aBUCHUMOCTH OT MaTepuala, u3 KOTOPOro U3rOTOBJICH KJIMH), KOTOPYIO IPUBAPUBAIOT
K YTOJIIIEHHOU ero yacTu. [ToToM HamenKy cTporaroT win (ppe3epyroT U MPUTOHSIOT
10 MECTY.



[TpakTueckoe 3anstue Ne4(

Tema: «PEMOHT IJITaCTUHYATBIX HACOCOB.

[enb: U3ydnTh NPUHIIMI PaOOThI, KOHCTPYKIIMIO MJIACTUHYATOIO0 HAacoca U
CHOCOOBI €r0 PEMOHTA.

29  MarepuanbHoe obecrieueHue

29.1 MHCTpyKIMsA K NPAKTUYECKOMY 3aHATHIO.

29.2 CnpaBoyHasi U TEXHHYECKAs JUTEpaTypa.

1.2.1 Opranuzanusi ¥ TOPOBEAECHUE MOHTa)Xa MU PEMOHTA MPOMBIILICHHOTO
obopynoBanus B 2 4.U.1: yueOHUK aJis CTyJ. yUpexaAeHUI cpea. mpod. oOpa3zoBaHuUs
/[A.I'. Cxuptnanze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-e u3z., crep.-M.:
N3 parenbckuil neHTp «Akanemus», 2017-272c.

1.2.2 Mertoasl NpodUIAKTUKHA U PEMOHTA MPOMBIIIEHHOTO 000PYJOBAHUS: :
y4eOHUK A CTYyH. yupexnaeHuil cpen. npod. Obpazosanus/[HO.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 IUTACTUHYATOTO HACOCA.
30.2 UMByuuTh ciocoObI pEMOHTA MJIACTUHYATOrO HAcOCa.

PeMOHT mi1acTHHYATHIX (JIOMACTHBIX) HACOCOB

[InacTuHYaThle HACOCHI  BBIMYCKAIOT PA3IMYHBIX TUIIOB M  Pa3MEpPOB,
OTJIMYAIOTCS OHU 1O MPOU3BOJUTENBHOCTU M JAaBieHuto oT g0 12,5 Mlla (ot 50 no
125 krc/cm2). Ha puc. 1 mokaszan Hacoc, NMpeAHa3HAYEHHBIM Uil MOJAYd YHUCTHIX
MUHEpaJIbHBIX Macesl B TUAPOCUCTEMBbI o0opyaoBanus nona Jlasienuem 125 xrc/cm2.
Hacoc Ttmma BI'12-2 mnOCTOSIHHOM NPOM3BOJUTENBHOCTA TMPEACTABISIET COOOM
00BEMHYIO POTALMOHHYIO MAIIMHY TJIACTUHYATOTO TUIIA ABOWHOTO JIEHCTBHUS.

VYerpoen Hacoc cieayromuM o0pa3zoM. B uUyryHHOM Kopiyce U KpBIIIKE
YCTAHOBJIEH CTaTOp, HUMEIOIIMNA BHYTPU KPHUBOJHMHEHHYIO MNPO(HINPOBAHHYIO
MOBEPXHOCTh, MO KOTOPOM CKOJB3AT JECATh CIBOCHHBIX JIOMATOK, CBOOOJHO
MepeMEIAIINXCS B paHaIbHBIX MMa3ax poTopa. PoTop mocakeH Ha HUIUIBI Baja,
CBOOOJIHO BpAIIAIOIIETOCS Ha MIAPUKOTIOAIIUITHUKAX.



Jlns pacnpeneneHrss NTOTOKOB Maciia M YIDIOTHEHUSI TOPLIOB POTOpPA U CTaTopa
CIy>KaT IUIOCKUW NHUCK M JUCK C Iedkou. [IIoCKuMid AUCK MMEET JBa OCHOBHBIX
BCACBIBAIOIIUX OKHA JJIsI BCAachlBaHUSI paboueil >KUAKOCTH B KaMepbl MEXIY
JonaTKaMu MU JBa BCIIOMOTaTelIbHBIX OKHA JJisi BCachlBaHUSA paboueld >XKUAKOCTU B
KaMepbl 1oJ JomnaTtkamu. [[ns yBenWYeHWs IUIOIIAAM BCACHIBAIOIIME OKHA

COCIMHSIIOTCS. OTBEPCTUSAMH, CHACIAHHBIMHU B CTAaTOpE, C TJIYXUMHU OCHOBHBIMH H
BCIIOMOTATEIbHBIMA BCACHIBAIOIIMMHM OKHAMHU JMCKa C IICHKOW, 3a CUeT Yero
o0ecreuynBaeTcs BcachlBaHUE pabouelt )KUIKOCTH € ABYX CTOPOH POTOPA.

s
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Pucynok. 1. [lnactunuateiii Hacoc Tuna bI'12-2

JIUCK ¢ IIeWKOM IUIaBAIOLIETO THUIA HMMEET KPOME BCACBIBAOIIMX CINE
OCHOBHBIE OKHA JJIs HarHeTaHusi paboueil )KUJIKOCTU U3 KaMep MEXIy JONaTKaMH U
BCIIOMOTaTeNIbHbIE JUUIsl HarHeTaHus padodel *KUAKOCTU H3-1IoA Jionatok. [lmockwuii
JUCK TIOMMMO BCaChIBalOIIMX OKOH HMMEET €lle TIJyXHe OCHOBHBIE U
BCIIOMOT'aTEJIbHbIE HarHETATEIbHBIE OKHA, TAK YTO HATHETAHWE IPOU3BOJUTCA C JBYX
CTOPOH poTopa. BBHIy TOro, 4ro B IIOJOCTH BCACBIBAHMS IPOCTPAHCTBO IIOA
JIOTIATKaMU COEUHSETCS C JIMHUEH BCachIBaHMsI, 00€CIIEUMBAETCS pa3rpy3Ka JOMaTOK
OT FUAPABINYECKOTO YCUIIMS, IPUKUMAIOILIETO JIONATKU K craropy. [Ipmxum nonarok
K CTaToOpy B MOJIOCTH BCACBIBaHHs OCYLIECTBIIAETCS IEHTpoOekHOU cuiioil. B Hauane
paboThl NPUKUM JUCKA C MIEHKOM ocyllecTBiseTcs npyxkuHamu 10, a B mporecce
paboThl — U JIaBJICHUEM Macia.

JUis mpenoTBpalleHHs yTeUeK B Hacoce NMPUMEHEHa MaH)XeTa BO (UiaHlle U
KpYTJIbl€ KOJIbLIA.



Hapymienne HopmanbHOW paboOThl JIOMACTHBIX HACOCOB TIPOSBIAETCS B
CHUKEHUM UX MPOU3BOAUTEIBHOCTH, TMPOU3BOIBHBIX TMAJCHUSIX U MOAbEMAX
JABJICHUSI T0JJAaBAEMOM JKUJKOCTH W TOSIBJIEHUM MOBBIIIEHHOTO IIIyMa W CTYKa.
HaubomnpimeMy M3HOCY OOBIYHO MOJBEPrarOTCs POTOp, JIOMATKH, AUCKH, a TaKXKe
MIAPUKOMOAIIUITHUKY, MaHXKeTa U Jp.

CraTopHble KOJIbIIa OCOOEHHO CHUJIbHO M3HAIIMBAIOTCS B MECTax IMepexoja OT
OJIHOTO pajiuyca K Ipyromy, rjae oopasyroTcs CTyleHHU U 3aAUpbl. PEMOHT cTaTOpHBIX
KOJeC CBOAWTCS K NUIM(GOBAHWIO WX BHYTpeHHero mnpodwuis. Tak Kak mocie
YCTaHOBKU OTPEMOHTHUPOBAHHBIX TUM CITOCOOOM KOJIEII Ma1aeT MIPOU3BOUTEILHOCTh
HacOCOB, CTPEMSTCA 3aMEHSTh M3HOIIECHHbIE CTAaTOPHbIE KOJbIa HOBbIMH. HOBbIE
Komiblla m3roToBisitor w3 cramu IX15 wunum cramu XBI'. TepmooOpaboTkoit um
npuaarot TeBepaocts 10 HRC60-64.

W3HoMIeHHBIN pOTOp IeJeco00pa3HO HE 3aMEHSATh, & PEMOHTHUPOBATh, TaK KaK
U3TOTOBJIEHHE HOBOT'O POTOPA COMPSKEHO CO 3HAUUTETBHBIMU TPYIHOCTSIMU. PeMOHT
3aKJII0YACTCSI B BOCCTAHOBJICHHWU TMApPaUIENbHOCTH CTEHOK I1a30B, ILIM()OBAHUH
V3HOILICHHBIX IIEEK U TOPIIOB.

[Ta3er ¢ u3HocoMm He Oosee 0,05 MM PEMOHTHPYIOT BPYUYHYIO TPH MOMOIIA
a0pa3MBHOTO TIOPOIIKA C TOCIAEAYIONMICH JOBOAKOW NUIH(OBATHHOM MMACTOM.
[IpenenvHas pomyctumasi HemapaieabHOCTh cTeHOK ma30oB 0,02 mM. IIpu Gonbiiem
U3HOCE CTEHOK Ia30B HMX MapajuIeIbHOCTh BOCCTAaHABIMBAIOT OOpaOOTKON TOHKHM
aOpa3uBHBIM KPYKKOM Ha CTaHKE C JOBOJKOW BpyuyHyto. CleyeT UMeTh B BUAY, YTO
IIPU 3HAYUTEIILHOM BO3pPACTaHUM IIMPUHBI M1a30B MPUXOJUTCS YBEIUYUBATH MIUPUHY
JIOTIATOK W B PE3yJIbTaTe MOBBIIIACTCS JaBJICHHUE JIONATOK HAa CTATOP, YCKOPsA €ro
U3HOC.

M3HomEeHHbIE IEWKH pOTOpa BOCCTAHABIMBAIOT XpoMupoBaHuewm. Illeiku
MOKHO PEMOHTUPOBaTh U NUIM(OBAHHEM, KOMIICHCUPYSI YMEHBIIIEHHE HX Pa3MEpoB
YCTaHOBKOM TUCKOB (M3roToBisitorcs u3 oponssl ODIO-1, AXK9-4 u np.), TmarensHo
MOJITOHSEMBIX K MPONLTU(OBAHHBIM IIEHKaM.

OnHoBpeMeHHO ¢ IIeiikamMu mUM@yoT Topubl potopa. Ilpm  »sTom
BBIJICP)KMBAIOT JOIMYCK HA COOCHOCTH Iieek He Oombie 0,02 mm. JlommycTumoe OnenHme
topuoB 0,015—0,02 mMm Ha paguyce B 40 mm.

3HAYUTEIHHO M3HOIICHHBIC JIOMATKU 3aMEHSIOT HOBBIMU, U3TOTOBJIECHHBIMU B
COOTBETCTBUM C TEXHUUECKUMHU YCIOBUSIMHU.

Takum 00pa3oM, pPEMOHT JIONMACTHBIX HACOCOB SIBJISIETCS JIOCTATOYHO
TPYJOEMKUM M TO3TOMY BO MHOTHUX Ccliydasx ObIBaeT 0Oojiee BBITOJHO 3aMEHHTH
W3HOLIEHHBIE HAaCOChl HOBBIMH. PEMOHT 11e51ec000pa3HO MPOU3BOAUTH TOJBKO IPH
HEOOXOJAMMOCTH YCTPAaHCHHWS HE3HAYUTEIhHBIX Ne(EeKTOB, Hampumep, Koraa
ociiabnsieTcsli  CaJbHUKOBOE  YIUIOTHEHHME  WJIM  KOrJa  HYXXHO  CMEHHTh
IAPUKOIOIIUITHUKHY.

OTpeMOHTUPOBAHHBII HACOC, UCHBITHIBAIOT HAa CTEHJE WJIM HEMOCPEICTBEHHO
Ha CTaHKe, 0OKaThIBas €ro Ha X0JIOCTOM Xoay B TedueHue -20 muH. Ilpu oTcyrcTBUM
HEUCIIPAaBHOCTH MCHBITBIBAIOT HACOC MOJl HAarpy3KOi, MOCTENEHHO IMOBBIIIAS



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 IECTEPEHHBIX U JIOMACTHBIX HACOCOBY.

enb: U3yuuTh OPUHIUIT PAOOTHI, KOHCTPYKIIUIO MIECTEPEHHBIX 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 ¥ DIPOBEACHHE MOHTaXa M PEMOHTA IPOMBIILICHHOTO
obopynoBanus B 2 4.Y.1: yueOHUK 1A CTYA. YUpeKIACHUM cpell. mpod. oOpazoBaHUs
/[A.I". Cxuptnamze, A.H. ®eodanos, B.I'. Mutpodanos u ap.] — 2-e uzn., crep.-M.:
W3narensckuil neHTp «Axagemus», 2017-272c.

1.2.2 Meroabl npoQUIAKTUKA U PEMOHTA MPOMBIIIJIEHHOTO 000pYyAOBaHUS: :
y4eOHUK A CTYy[. yupexnaeHuil cpen. npod. Obpazosanus/[HO.H. Boponkun, H.B.
ITo3aHAKOB.- 4-€ u3a., crep.- M.: M3narensckuii ueHTp «Akagemusi», 2010-240c.

32 TlopsiioK BBIMOJHEHUS pabOThI

32.1 HMByuuTh yCTPONCTBO U MPUHITUIT paOOTHI MIECTEPEHHOTO Hacoca.
32.2 WByuuTh yCTPONCTBO U MPUHIHUIT paOOTHI JOMACTHOTO HAcoca.
32.3 U3yuuTh criocoObl peMOHTA IMIECTEPEHHOTO HACOCa.

32.4 W3yuuth ciocoObl pEMOHTA JIONACTHOTO HAacOca.

PeMOHT mIecTepeHYaATHIX HACOCOB

B miecrepeHuaToM Hacoce M3HAIIMBAIOTCA MO TOPLUAM U HAPYKHOMY AUAMETPY
3yOuarble KoJjeca, a TaKXe COMNpSAralplluecs ¢ HUMH BHYTPEHHHE MOBEPXHOCTH
KOpIlyca U Jpyrue JeTaju Hacoca. 3y0uarble Kojeca UCHBITHIBAIOT OAHOCTOPOHHEE
JIaBJICHUE KUAKOCTH, HAIIPABJIIEHHOE U3 MIOJIOCTU HArHETAHUSI B CTOPOHY BCAChIBaHMSL.
[ToaTomy compsraromuecss ¢ HUMU BHYTPEHHHE IMOBEPXHOCTH KOpIyca IOJIY4aroT



OJTHOCTOPOHHHUI HM3HOC, TE€M OOJIBIIIMK, YeM BBIIIC AaBieHHE >XUAKOCTH. Korma xe
paboTa BeAeTCS Ha 3arpsi3HEHHOM MacJje, YCUJIMBAETCS M3HOC 3YObeB 3y0YaThIX
KOJIEC, a TAK)KE MOJALIMITHUKOB U MMOBEPXHOCTU MPUBOAHOTO Baja, CONMPATAIOMIEHCS 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.

BHyTpeHHNE OBEPXHOCTH KOpIyca IPU PEMOHTE pacTaulBarOT, CHUMAs CIIOU
MeTajia JkenaTeiabHo He Oombine 0,2 mMm, 3ateM mx mmudyroT. Crapele 3yOuarbie
KOJieCa 3aMEHSIIOT HOBBIMM — KOPPUTHPOBAHHBIMH C MPHUIYCKOM IO TOpUAM JIst
nocieaywnero numdoBaHuss TOpUOB (Mpu cOOpKE) W C JAMAMETPOM BBHICTYIIOB,
YBEJIMYEHHBIM Ha ITyOUHY PacCTOYKHU KOpITyca.

Mo>kHO BOCCTaHABIMBATH KOPITYC HIECTEPEHYATOr0 HAcCOCa IMJIACTMAaCCOBBIMU
KOMITO3ULIMSIMU. J[J11 3TOTO pacTauMBalOT OTBEPCTHE Tak, YTOObI 00pa3oBajicCs 3a30p
2—3 MM, U WU3rOTOBISIOT CHEIUalbHble BCTaBKH, JUMAMETP KOTOPBIX paBeH
Hapy>KHOMY JMaMETpPy YCTaHaBIIMBAeMbIX 3yOUaThIX Koyiec. BCTaBKM yCcTaHABIMBAIOT
B OTBEPCTUS JIJIsl MOJIIUIMITHUKOB BAJOB HACOCA M BMECTE C KPBIIIKAMU U CKPEIUISIOT C
KoprycoMm. M3 mnacTuiivHa JeNal0T BOPOHKH, 3aKPBIBAIOT IUIACTHIIMHOM OTBEPCTHS
BCACBHIBAHUS W HATHETAaHUS W 3alOJIHSIIOT NPOCTPAHCTBO MEKIY BCTaBKaMU U
KOPIIyCOM Hacoca IIaCTMacCOBOM KOMITO3ULIUEN, 00pa3ys BTYJIKH.

ITocne oTBepiaeBaHus IJIACTMKA OTBUHYMBAIOT LIEHTPUPYIOIIME BHUHTHI,
OUYMINAIOT OT TUIACTUJINHA, CHUMAIOT KPBIIIKU U U yAQISIOT MPUIUBBI IIACTUKA. DTUM
CrocoOOM BOCCTaHABJIMBAIOT HACOCHI, padoTaromue ¢ AaBieHuem jao 2,5 Mlla (25
Krc/cm2).

Ecnu st mectepeH4aToro Hacoca M3rOTOBIISIIOT HOBBIE 3yOuaThle KoJjieca TO
3aroTOBKM KOJIEC TIepe] Hape3aHueMm 3yObeB 00s3aTelbHO MPONUIM(O-BBIBAIOT IO
Hapy>KHOMY JUaMEeTpy, HMMes B BHJY, 4YTO 3a30p MEXAy TOJIOBKaMU 3yObeB U
BHYTPEHHEU MOBEPXHOCTHIO KOopmyca He AoJKeH npeBbimaTth 0,02 mm. M3roToBisior
3yOuarbie Kojeca U3 IEMEHTUPYEMOW CTalM M 3aKaauBaroT j0 TBepaoctu HRCS52—



58. TouHOCTh H3TOTOBJCHHUSA JOJDKHA OBITH TaKOHM, 4YTOOBI OWEHHE KOJeC HE
npesbimano 0,04 MM, a OTKJIOHEHHE OT MapaUIeIbHOCTH MEXAY 3YObSIMH U OCBIO
otBepctust — 0,03 Mm.

[Ipu pemMoHTe 3yOUaThIX KOJEC ¢ HEOONBIIUM U3HOCOM MO MPOGUIIO 3yOheB U
UX HapyXHOMY JUaMeTpy (MEXIy 3yObsIMH CUEIUISIOIIMXCS KOJEC MPOXOAUT Iy
tommuHoi 1o 0,1 MM) orpaHMuMBarOTCS NUTM(OBAHMEM TOPIIOB KOJIEC; TaK Ke
nuyT 10 YCTpaHEHUsS CJENOB HW3HOCA COMPSATAIOMNAECS C HUMH TOPIIBI
Biuanpimeir. Komeca co 3HAYUTENBHBIM HM3HOCOM OOBIYHO 3aMEHSIOT HOBBIMHU.
BwmecTe ¢ HUMM CMEHSIOT TaKKe MPUBOJIHON BAJIUK, MOAIIUITHUKYA U YIIJIOTHEHUE.

OTpeMOHTHPOBAHHBIE HACOCHI XOPOIIO PaOOTaIOT, €CIAM B HUX COOJIOJCHBI
YCTAHOBJICHHBIE 3a30pbl MEXKAY KOJECaMH, KOPIycoM M Mpokjaakamu. CymMMapHbIe
3a30pbl MEXKAY TOPIIAMH KOJIEC M BKJIAJbIIIAMH, 4 TAKXKE MEXIYy rOJOBKaMH 3yObeB
KOJIEC U COMNPSDKEHHOW C HUMU BHYTPEHHEH MOBEPX, HOCTHIO KOPIyca JOMYCKAITCs
0,03—0,05 mm.

[TpoBepKy 3a30pOB OCYIIECTBIISIIOT JIMHEHKOW U LIyIIOM, OIIPEACIISIIOT Pa3HOCTh
BBICOTBI M@Ky TOPIIOM 3y0YaToro Kojieca U KOPIyCOM Hacoca, IIyNOoM TPOBEPSIOT
3a30p MEXIy pabouuMu TPOGUISIMH 3YObeB M 3a30p MEXKAY CONPSHKCHHBIMHU
MOBEPXHOCTSIMHU 3y04aThIX KOJIEC U KOPITyca Hacoca.

IIpu cOopke HACOCOB MPUMEHSIOT ISl YIUIOTHEHUS OyMaXKHbIE MPOKIAAKU,
KOTOpbIE PEKOMEHAYETCSl MPONUTATh HUTPOJAaKoM. Eciu miectepeHuYarslii Hacoc
coOuparoT 0e3 TaKUX YIUVIOTHSIOIMX MPOKIAJ0K, HYXHO THIATEJIbHO NPUTHATH
(mabpenuem, nuMpoBaHUEM WU APYTUMHU CIOCOOAMM) COMpSITaeMbie TOBEPXHOCTH
neranei, obecrieurBasl HAI)KHYI0 T€PMETUYHOCTh COCIMHEHUN MEXAY KOPIyCOM U
KPBIIIKaMHU.

PeMOHT JIOIaCTHBLIX HACOCOB

[ImacTuHYaThle HACcOCHl BBIMYCKAIOT PAa3JIMYHBIX TUIIOB H  Pa3MEpOB,
OTJIMYAIOTCA OHU MO MPOU3BOJUTENBHOCTH U AaBieHuto oT 1o 12,5 Mlla (ot 50 no
125 xrc/cm2). Ha puc. 58 moka3zaH Hacoc, NpelHa3HAuY€HHbINA IS MOJA4YM YHCTHIX
MHUHEPAJIbHBIX Macell B TUAPOCUCTEMBbI 000opyaoBaHus noj Jasinenuem 125 xrc/cm?2.
Hacoc tuma BbBI'12-2 mnocTosHHOW NpPOW3BOAUTEIBLHOCTH TMPEJCTaBIICT CcOOOMU
00BbEMHYIO POTAIIMOHHYIO MAaIIMHY TUIACTUHYATOTO TUIIA JBOMHOTO JEHCTBUSI.

Yerpoen Hacoc creayromuM o0pa3oM. B uyryHHOM Kopriyce W KpBIIIKe
YCTAHOBJIEH CTAaTOp, HUMCKOIIMH BHYTPH KPHBOJHMHEHHYIO NpO(HIMpOBaHHYIO
MMOBEPXHOCTh, IO KOTOPOM CKOJIB3AT JECATh CJIBOCHHBIX JIOMATOK, CBOOOJHO
MEPEMEIIAONIMXCS B pAAUAIIBHBIX T1a3ax poropa. PoTop mocakeH Ha UUIWILI Balia,
CBOOOJTHO BpAIIAIOIICTOCS Ha IIAPUKOTIOAIIUITHUKAX.

Jlns pacnpeneneHrss TOTOKOB Maciia M YINIOTHEHUSI TOPLIOB POTOPA M CTATOpa
CIy’KaT IUIOCKMW NHCK M JUCK C IeHKou. IIIoCKuMi NUCK MMEET JBa OCHOBHBIX
BCACHIBAIOIIUX OKHAa JJISI BCAachIBaHUSI paboueil >KUAKOCTH B KaMepbl MEXIy
JonaTKaMu MU JBa BCIIOMOTaTEeIbHBIX OKHA JJIsl BCAachIBaHUsI paboueil KUIKOCTU B
KaMepbl MoJ JomnaTrkamu. [[ns yBelIndeHus IUIONaAy BCACHIBAIOIIME 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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JIuck ¢ MIEMKOM IUIaBAIOLIEr0 THUIA HMMEET KPOME BCACHIBAIOUIMX EIIIE
OCHOBHbBIE€ OKHA JUIsl HAarHETaHUsl paboyel KUJIKOCTU U3 KaMep MEX]y JIOMATKaMH U
BCIIOMOTaTe/IbHbIE Il HarHeTaHus pabodel KUAKOCTH M3-1of JionaTtok. [lmockuii
JUCK IIOMMMO BCaChIBalOIIMX OKOH HMMeEET elle TJIyXHe OCHOBHBIE U
BCIIOMOT'aTEJIbHBIE HarHETaTEIbHbIE OKHA, TAK YTO HATHETAaHUE IIPOU3BOJUTCA C IBYX
CTOPOH poTopa. BBHIy TOro, 4ro B IOJOCTH BCACBIBAHMS IMPOCTPAHCTBO IOA
JIOTIaTKaMU COEAMHSIETCS C JMHUEW BCachlBaHUSA, 00ECIIEUNBACTCS pa3rpy3Ka JONaToK
OT FUAPABIMYECKOrO YCUIIMS, IPUKAMAIOIIIETO JIONATKH K cTatopy. [Ipmxum nomnarok
K CTaTOpy B IOJIOCTH BCAChIBaHUS OCYLIECTBIISIETCS LIECHTPOOEKHOM cuiioi. B Hauane
paboOThl NPUKUM JUCKA C LIEHKOM ocylecTBiseTcs npyxkuHamu 10, a B mporecce
paboThl — U JIaBJICHUEM Macia.

JUis mpenoTBpalleHusl YTeYeK B HAcOCEe NMPUMEHEHAa MaH)XeTa BO (uIaHle U
KpYTJIbI€ KOJIbLIA.

Hapyumienne HopmanbHOW paboOThl JIOMACTHBIX HACOCOB IPOSBIAETCS B
CHI)KEHUM HUX MPOU3BOAUTEIBHOCTH, TMPOU3BOJIBHBIX MAJCHUSIX M MOJgbeMax
JABJICHUS TOJABa€MOM JKUIKOCTH M TOSBJICHMM IOBBIIICHHOIO IIyMa M CTYyKa.
HaubonbiieMy u3HOCY OOBIYHO MOABEPTarOTCS POTOP, JIOMATKH, JIUCKHU, a TaKKe
LIAPUKOIIOJIIMITHUKY, MaHXeTa U 1.



CraTopHbIe KOJIblIa OCOOCHHO CHJIBHO M3HAIIMBAIOTCS B MECTax Iepexoia oT
OJIHOTO pajuyca K Ipyromy, rjae oopasyroTcsl CTyNEHHU U 3aAUpbl. PEMOHT CTaTOPHBIX
KOJEC CBOAMTCS K LUIM(OBAHUIO UX BHyTpeHHero npodwid. Tak kak mnocue
YCTaHOBKH OTPEMOHTHPOBAHHBIX 3TUM CIIOCOOOM KOJIEIl MAJaeT MPOU3BOIUTEIBHOCTD
HACOCOB, CTPEMSTCSl 3aMEHSTh W3HOILIEHHBbIE CTAaTOPHbIE KOJbla HOBbIMU. HoOBBIE
KoJbla M3rotoBisioT w3 cranu X115 wnm cranmu XBI'. Tepmoo6GpaboTkodt um
npuaarot TBepaocts 10 HRC60-64.

W3HOMIEHHBII pOTOp 11e1ecO00pa3HO HE 3aMEHATh, & PEMOHTHPOBATh, TaK Kak
M3rOTOBJIEHHE HOBOT'O POTOpPA COMPSIKEHO CO 3HAYUTEIbHBIMU TPYAHOCTAMU. PEMOHT
3aKJII0YAaeTCsl B BOCCTAHOBJIEHWU MApaUIEbHOCTH CTEHOK IM1a30B, NUIM(OBAHUU
M3HOLIEHHBIX IIEEK U TOPLOB.

[Ta3sl ¢ uzHocom He Oosee 0,05 MM PEMOHTHPYIOT BPYUHYIO IPHU MOMOIIU
a0pa3WBHOTO TIOPOIIKAa C TOCJIEAYIOIIeH JOBOAKOM NUIM(OBAILHON IMACTOM.
[IpenenbHast nonmycTrMasl HemapaielbHOCTh cTeHOK na3oB 0,02 mm. Ilpu Gosbuiem
M3HOCE CTEHOK I1a30B UX MapajuleIbHOCTh BOCCTAHABIMBAIOT O0paOOTKONW TOHKHUM
aOpa3uBHBIM KPYKKOM Ha CTaHKE C JOBOJKOW BpyuHyto. ClenyeT UMeTh B BUAY, YTO
IIPY 3HAYUTEIBHOM BO3PAaCTaHWH LIIMPHUHBI [1A30B NPUXOJIUTCS YBEIUYHUBATh IIUPUHY
JIOTIATOK M B PE3yJIbTaTe€ MOBBIIIAETCS JABJIEHUE JIOMATOK Ha CTaTOp, YCKOPSAsS €ro
U3HOC.

N3HomeHHblE MIEHKUM POTOpa BOCCTAHABIMBAKOT XpomupoBaHueM. lllenkun
MO>XHO PEMOHTHUPOBAaTh U HUIM(OBAHHEM, KOMIICHCHUPYSl YMEHBIIEHUE UX Pa3MEpOB
YCTaHOBKOM TUCKOB (M3roToBIsitoTCs U3 0poH3sl ODIO-1, AXK9-4 u ap.), TiiarenbHo
MOATOHSEMBIX K MPONLTU(OBAHHBIM IIEHKaM.

OpHoBpemMeHHO ¢ mieiikamu 1UMQyOT TOpubl portopa. Ilpu  3Tom
BBIJICP’KMBAIOT JOIMYCK Ha COOCHOCTH Iieek He Oonbiie 0,02 mm. Jlonyctumoe Ouenue
topuoB 0,015—0,02 mm Ha paguyce B 40 mm.

3HAYNTEIBHO W3HOIICHHBIE JIONATKH 3aMEHSIOT HOBBIMM, W3TOTOBJIEHHBIMH B
COOTBETCTBHM C TEXHUYECKUMH YCIOBHSIMMU.

Takum 00pa3oM, pPEMOHT JIOMACTHBIX HACOCOB SBJSETCA JOCTATOYHO
TPYIOEMKHM M IO3TOMY BO MHOIHMX ClIy4asX ObIBaeT 0OO0Jiee BBIFOJIHO 3aMEHUTh
M3HOLIEHHBIE HAacOChl HOBBIMH. PEMOHT 1ieeco00pa3HO NMPOU3BOAMUTH TOJIBKO IMPHU
HEOOXOJAMMOCTH YCTPAaHEHHMS HE3HAUUTEIbHBIX Je(EeKTOB, HampUMep, Koraa
ocia0ysieTcsi  CalbHUKOBOE  YIUIOTHEHWE WM  KOTJa  HYXHO  CMEHMTH
IAPUKOTIOIITUITHUKH.

OTpeMOHTUPOBAHHBII HACOC, UCHBITHIBAIOT HA CTEHJE WJIM HENOCPEICTBEHHO
Ha CTaHKe, 0OKaThIBasl €ro Ha XOJOCTOM Xoay B TeueHue -20 muH. [Ipu orcyTcTBUM
HEUCIPABHOCTH MCHBITBIBAIOT HACOC TMOJ HAarpy3Koi, ITOCTEIIEHHO IOBBIIIAs
JaBJICHUE 10 HOMUHAJIBHOrO M 3aTeM npesslmas Ha 30%. IIpu aToM MakcuMaabHOM
JaBJICHUU TIPOBEPSIEMBId HAcoc JODKeH pabortath He Oonee 3—5 wmwuH. [lpum
UCIIBITAHUM HAcoca 3aMEepsOT MPOU3BOAUTEIBHOCTh IPH PA3IMYHBIX JABJICHHUSIX U
TeM cambiM ompeaersiror K m’Jl., wucnosnb3ys s 3TOro  CIEHHMAIBHOE
MPUCTIOCOOJICHHE.






[TpakTueckoe 3ansitue No42

Tema: «PeMOHT AeTasiell CHIIOBBIX HWJIMHIPOB U THAPOMOTOPOBY.

Ilenb: W3yuynTh  Ha3HAUYCHWE, KOHCTPYKUMIO  CWIOBBIX  LHWJIMHAPOB,
THIPOMOTOPOB U CITOCOOBI PEMOHTA UX JETAJCH.

33  MarepuanbHoe oOecrieueHne

33.1 HHcTpyKuHs K IPaKTHYECKOMY 3aHSATHIO.

33.2 CrnpaBouHas U TEXHUYECKAs JIUTEPATYpA.

1.2.1 Opranu3anuss ¥ NIPOBEAECHUE MOHTaXa M PEMOHTA IPOMBIILICHHOTO
o0opynoBanus B 2 4.Y.1: yueOHUK A5 CTyO. yupexaeHuil cpea. npod. oOpa3zoBaHus
/[A.I'. Cxuptnamze, A.H. ®eodanos, B.I'. Murpodanos u np.] — 2-¢ u3a., crep.-M.:
N3narenbckuil neHTp «Akagemus», 2017-272c.

1.2.2 Meroabl npo@UIAKTUKKA U PEMOHTA MPOMBIIIJIEHHOTO O000pYIOBaHUS: :
y4eOHUK JJi 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.

34.4 W3yuuTh cIOCOOBI PEMOHTA TUAPOMOTOPA.

34.5 BBINOIHUTH 3CKU3 PACKATHHUKA JIsl PEMOHTA LIMJIMHAPA.

Ipunyun pabomsi 2u0pomomopa, HeucnpagHoOCmu

[TpuHiun paGoThl THAPABINYECKOTO MOTOPA 3aKIIOYAETCS B MPEeoOpa3oBaHUU
PHEPruy SKUJIKOCTH TOJA JaBJICHHMEM B MeEXaHWYecKyro. B 3ToM mporecce
COBEpIIAETCS MEPUOJUYECKOE 3alojJHEHUE pabdodeil Kamepbl JKUIKOCTBIO €
NOCJIEAYIOUMM €€ BBITECHEHHH. BO BpeMs ciiMBa JaBieHUE MaJaeT U 3TOT Nepenaj
MO3BOJISIET TPAHC(HOPMUPOBATH FHEPTHUIO

KoHCcTpyKTHBHO, THIPOMOTOPBI MOAPA3AEISIOTCH HA cJIeyloIie THIIbI:

1. Illectepennble — paboTarome 10 TMPUHIMIY TOJAaYd JIaBJICHUS
KUJKOCTH Ha IIECTEPHU C HEYPaBHOBEIIEHHBIMU 3yObsiMU. OHM MPEJICTABIISIIOT CO00M
arperatbl ¢ IPOCTOM KOHCTPYKIIMEH, CIIOCOOHBIC JOCTHUTATh YacTOTy BpaIlleHUs, B



cpeaneM, 5000 o6oporoB B munyty npu gasienun 200 bar Hepocrarkom siBisiercs
MaJblil nokasarens KIIJI, kotopsriii He Bbie 0,9.

2. I[InacTuHyaTble — paboune Kamepbl O0pa3ylOTCs BBITECHUTENSIMU C
NOMOIIBIO TUIACTUH Ha poTope. JlIs TrepMeTUYHOCTH MNPUMEHSIOTCS MPY>KUHBI,
KOTOpbIE MPUKUMAIOT IUIACTUHBI K €ro CTEHKaM, MO3TOMY OCh POTOpa CMENIeHa Mo
OTHOLIEHUIO K OCH CTAaTOpa W MPH Mojiaye 00beM BCAChIBAaHUSI YBEITUUUBACTCS, 00bEM
KaMepbl HarHeTaHus — YyMEHbIIAeTca. Takue THAPOMOTOPbl HEBO3MOYKHO
UCIIONb30BaTh IMPU HHU3KUX TeMIleparypax. FEII€ OIHMM MHHYCOM SIBIIIETCS
CJII0’KHOCTb PEMOHTA.

3. PaguajbHO-NOpIIHEBbIe — TPUMEHSIOTCS TPH JaBJIEHUU padodeit
wuakoctu ot 10 mIla. B kauecTBe kKamep UCMOIB3YIOTCS HWJIUH/IPHI, PACTIOIOKEHHBIE
paauanIbHO, TO €CTh BHITECHEHUE OCYIECTBISETCA NOPIIHAMU. Baim MoTOpa mpuxoaut
B JIBIKEHUE 3a CUET nojadu JasiieHus. CoeMHEHNE KaMep C JIMHUSAMM JIaBJICHUS U
CJIMBA MPOU3BOJUTCSA IPU MOMOUIH CIELHMAIIBHOIO MEXaHU3Ma PacIpeie/ICHuU.

4. AKCHAJILHO-TIOPIIIHEBbIE B OTJIUYHH OT MPEIBIAYIIETO TUIIA PadOTAIOT
Opy TMOMOIIM KaMmep, AaKCHaJIbHO PAaCHOJIO)KEHHbIE OTHOCUTEIBHO OCH pOTOpa,
BBITECHEHUE K€ IPOUCXOAUT IPU MOMOIIM NOpLIHEH. BmecTe ¢ BajiomM BpallaroTcs
0510k UIMHAPOB. [Ipr 0OBIYHOM BpallleHHH MOPIIHEN )KUIKOCTh BCACHIBAETCS, IIPU
00paTHOM — HarHEeTaeTcs.

OcHoBHble HeUCnPasHOCMU, NPUYUHBL U CNOCOObL UX YCMPAHEHUS

['uppomoTopsl, yaimie BCEro, BBIXOAAT M3 CTPOS HM3-3a MOBBIIIEHHOTO W3HOCA
neTaieid, oOpa3oBaHMs 3aqUPOB, MEXAHWYECKUX MOBPEKIECHUN, YTO MPUBOAMUT K
norepe MoIHOCTH M A(PdekTuBHOCTH padoThl. Hinke mnpeacraBieHbl OCHOBHBIE
HEUCITPaBHOCTH T'UIPaBIMYECKUX MOTOPOB U CIIOCOOOB UX YCTPAHECHHS.

1. 3ameonenue ckopocms paujeHus nPUEooq.

Ipu4uHkbL:

. N3HOC pacnpeneauTeabHoro y3ia u NOPIIHEBOM TPy IIIbI;
. CrupaHue yIIOTHEHUI;

. 3aaupbl HA TOBEPXHOCTH;

. [ToBbIlIIEHHOE TaBJIEHUE HA CIIUBE.

Ycrpansercs  3aMEHOW — YIUIOTHEHUW, PEMOHTOM  JETajed  IOPIIHA,
JUKBHUAIMEN yTeuek u3 Kopmyca moropa. Ecnu mpoOnema ¢ gaBieHUEM, ClenyeT
MPOBECTH  TEXOOCTy)XHMBAaHWE  CIMBHOTO  TPyOONMpOBOAA,  MPOBEPHUTH €TI0
MPOXOJAUMOCTb, HAUTH U YCTPAHUTH MOBBIIIEHHOE CONPOTHUBJIEHHUE.

2. HepasHnomepHoe 8paujenue 6aia Momopa npu mMaivlx 000pomax.

IHpu4uHkL:

. M3HOC pacrpeIeuTeNbHOrO y3i1a, YIVIOTHEHUN U ITIOPIIHEH;

. 3aaupsbl HAa DKCHEHTPUKE BaJIa M IIaTyHA WIM ACTAJeH MOPIIHEBON
IPYIIIBL.

JIns nuKBUAAUMKA TAHHOW HEUCIIPABHOCTU MPOBEPSETCS NPECHAXHAS JIMHUS 110
gactTu pacxona. [Ipu BBICOKOW TyJbcallud CIEIYyET pa3o0paTh JaHHBIM Y3el,



nonpoOOBaTh BOCCTAHOBUTH JI€TANIU, TPU HEOOXOAUMOCTH, 3aMEHUTh. 3aMEHE MOTYT
MOJJIEKATh, KAK OTJIEJIbHbIE KOMIIOHEHTHI U YIJIOTHEHUS, TaK U BECh y3€ll.
3. Omcymcmaue epawjenus 8aua.

IIpuyunk:
. Hapymenus B MarucTpaiu noaBoAAIIEH KUIKOCTH;
. Paszpyiienue pacnpeneauTensHoro ysia.

Texo0Ociy’uBaHue B 3TOM cllydae ClelyeT HauYMHATh C U3MEPEHHUs JaBJICHUS
Ha BX0ji€ B TuApoMoTop. [Ipu ero cHuKeHUu mpoBepseTcsl COCTOSIHUE HAcOCa U MHBIX
AJIEMEHTOB TUJIPABIMYECKON CUCTEMBI, B TOM YHCIIE, LIEIOCTHOCTh HATHETAaTEIbHOTO
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

[THeBMaTUUeCKHME CHUCTEMbI U MPHUBOABI IMIMPOKO MCIOJB3YIOTCS BO BCEX
OTPACIIAX MPOMBIILICHHOCTH.

[THeBMONIPUBOJ COCTOMT U3 Hacoca (KOMIpeccopa), pachpeleiauTeNIbHbIX U
PETYJIUPYIOMIUX YCTPOUCTB ((pUIBTp, BIArOOUYHMCTUTEIb, PETYJISATOP JaBJICHUS,
PETYISATOpP CKOPOCTHU U AP.), MTHEBMOJIBUTATENS U TPYOOIIPOBO/IOB.

B nHeBmomnpuBone (aHANOTMYHO TUAPONPUBOAY) MPOUCXOJUT JBOHMHOE
npeoOpa3oBaHUE HHEPTUM: MEXaHWYeCKas TMpeoOpasyeTcs B DHEPrUI0 CKATOTO
BO3/lyXa, KOTOpass  3aTeM  mpeoOpa3yercsi B  MEXAaHUYECKYI0  DHEPIHUI0
nHeBMojBUratTesi. Bo3ayx HarHeraeTcs B IMHEBMOJBUrarellb KOMIIPECCOPOM, a
OTpa0OTaHHBIN BO3yX YXOIUT B aTMOchepy.



[TocTymaromuii B THEBMATHYECKOE YCTPOUCTBO CXKATHIM BO3YX JOJIKEH OBITH
OUMILICH OT BJard U MEXaHUYECKUX MPUMECEH, TOJKEH OBbITh 00eceueH KOHTPOIIb 3a
JNABJICHWEM  BO31yXd, BO3MOXHOCTb  €ro  peryiaupoBanus. it atoro
BO3yXONPOBOJSINAST MarucTpaib JOJKHA BKIOYATh B €0 COOTBETCTBYIOIIYIO
anmaparypy. PacnipenenurenbHbIM KpaHOM HAIpaBiSIOT MOTOK BO3AYyXa B IMOJIOCTH
WM THEBMOJBUTATENS, COOOIIas TMOPIIHIO JBUKEHHE B COOTBETCTBYIOIIEM
HaIlpaBJICHUHU.

Pucynok. 1. TumoBas cxemMa BKIIOYEHUS MTHEBMATUYECKOTO JBUTATEIISA:
1 — kpan, 2 — unbTp, 3 — perynaaTop AaBICHHS, 3 — MacIOPACTBUIUTENb, 4—
MaHOMETp, 5 — pacHpeAeIUTENbHbIN KpaH, 6 — MHEBMOJIBUTATENb

VYka3zaHHasi cxeMa MoJIBOJIKM BO3/lyXa B THEBMOABUTATEIb MOXKET U3MEHATHCS B
3aBUCUMOCTH OT €ro KOHCTpykiuu. Hampumep, B ciaydae MpUMEHEHUS
nuadparMeHHbIX KaMep MacjopaclbUIUTEh HE YCTaHABIMBAIOT, IOTOMY YTO Maclio,
nmonajgas B IOJOCTh TAaKOrO JBUTATENs, YCKOPSET pa3pylIeHHUE POPE3UHEHHOU
nuadparmel.

IIHeBMaTHYeCKHE ABUTATEH

[IlHeBMaTHueckue  JIBUTATE€NIM  MOAPA3ACISIOTCS  HA  MOPIIHEBBIE U
muadparmennsie. [lo mpuHIHMMy paboTbl OHM MOTYT OBITh OJHOCTOPOHHETO U
JIBYCTOPOHHETO JEWUCTBHUs. J[BUraTenn OAHOCTOPOHHEIO NIEMCTBUS HMMEIOT TOJBKO
oHO pabouee ABIKEHHE, KOTOPOE OCYIIECTBISIETCS MOJAdyei CKAaToro BO3AyXa B
noyiocTh. [Ipu 3TOM MOpIIEHs CO MITOKOM NEpPEMECTITCS BIpaBo. Bo3BpaT nmopuHs u
IITOKa B HCXOJHOE IMOJOXKEHUE MNPOUCXOAUT MNOAJEeUCTBUEM TMpykuHBL. [lomocTh
MOCTOSTHHO COOOIIAeTCs ¢ aTMOC(EPOil.

B mnHeBMaTHYeCKHMX TOPIIHEBBIX JBUTATENSAX JBYCTOPOHHETO JEHCTBUS
JBIDKEHUE TIOPIIIHS B 00€ CTOPOHBI COBEPIIACTCS MOJ JAaBJICHUEM CXKaTOro BO3AyXa,
MOOYEPEIHO MMOJJaBaeMOro B 00e MOJ0CTH MpH MoMoInu PacrpeaenurensHOro KpaHa.
[Ipu momaue BO3AyxXa B OJHY M3 IMOJOCTEH JBUTATENsl MPOTHUBOIIOIOXKHAS TMOJOCTh
coobmraercst ¢ arMochepoil.

HuadparMeHHblli MHEBMATHUYECKUI JIBUTATENh MPEICTaBIAET COOOW TMOIIYIO
KaMmepy, pasleJeHHYI0 3JaCTUYHOW AuadparMoi Ha JBE W30JUPOBAHHBIE APYT OT
npyra mosocT. llepemerieHue mTOKa MPOMCXOAMWT MpU U3ruOe auadparmbl MO
JEeHCTBUEM CXKATOro0 BO3ayxa. BcliencTBue OrpaHMYeHHON BO3MOXKHOCTH TIporuda
nuadparMbl X0/ mToka orpannydeH (30—35 mm).



Ha pucyHke. 2, r moka3aHoO yCTPOWCTBO MOPIIHEBOTO ITHEBMOIBUTATENS
JIBYCTOPOHHETO JIEUCTBUS.

JlosiroBeyHOCTh pabOThl MHEBMATUUECKUX JIBUTATENIE B OOJIBIIONW CTENeHU
3aBUCUT OT COCTOSIHUS YIUIOTHEHWH, KOTOpBbIE JOJDKHBI OOECHEeUUTh TMOJTHYHO
T€PMETUYHOCTh HETMOJBI)KHBIX U MOJBMXHBIX COCTUHEHUN U MUHUMAJbHBIE MTOTEPU
MOUIHOCTH Ha TPEHUE

B kauecTBe YIUIOTHEHMH ISl TOPIIHEW 3a4acTyl0 NPUMEHSIOT KOXKaHbIE
VIJIOBbIE MAHKEThl M pe3uHOBbIe V-o0Opasuble. [Ipu sKcrulyaTanuu 3TH MaH)XETbl
NPUXOAUTCS TEPUOJUYECKU TMOATATUBATH, UIsI 4Yero HeoOXoAuMo pa3z0uparb u
cobupaTth naBurarenb. Kpome TOro, KOKaHble MaHMXETHI SBISIFOTCS HCTOYHHUKOM
OOJBIINX TOTEPh MOIIHOCTU M3-32 OOJBIION MOBEPXHOCTH KOHTAKTA C IMUIUHAPOM H
CCBIXAIOTCSI TpPHU JUIMTEIBHBIX TIEpephIBax B paboTe, Hapylias TepMETUYHOCTH
COCIMHEHUS.

Vka3zaHHble HEAOCTAaTKA OCYTCTBYIOT VY KOJIblla KPYIJIOTO  CEYEHUS,
U3roTOBIEHHOTO U3 MacnocToiikoi pe3unbl (I'OCT 9833—73 u 18829 — 73). Otun
KOJIblla YCTAHABJIMBAIOT B KAHABKU MOPIIHS WJIM MPOTOYKU MO IITOK, MPU ATOM
KOJIblla CBOMM CE€UYEHUEM, CONPUKACAsICh OJJHOBPEMEHHO, HAPUMED, C THOM KaHaBKHU
MOPIIHS ¥ TOBEPXHOCTHIO IIUJIMH/PA, MPUHUMAIOT BUJ] OBaJja.

B oceBoM HampaBieHUM KOJBI[y OOECIEUMBACTCS OINPEAEICHHBIA 3a30p,
rapaHTUPYIOUIMH ONAJaHNuEe CKATOro BO3yXa B KAHABKY, I'JI€ OHO PaCIOI0XKEHO.

TakumMu KoJIbIIaMH OOECMEYUBAIOT HAJIECKHYI0O TE€PMETHYHOCTH COOPOYHOMU
€AUHULBl 1 MUHHMMAaJbHbIE MOTEPU Ha TpeHue. i1 MOBBIIIEHUS AOJTOBEYHOCTH
MEXaHU3Ma HEO0OXOJMMO, YTOOBI IIEPOXOBATOCTh COMPATAEMBIX MOBEPXHOCTEH
CKOJIbKECHHS ObLTa HE HUXKE , & OCTPhIE YIJIbl KaHABOK I10J] YIJIOTHUTEIbHbBIE KOJIbIIA
OBLIIN 3aTYIUICHBI.

PucyHok. 2. CxeMbl IMHEBMATHYECKUX JIBUTATEIICH:
a — TOpPUIHEBOI OJJHOCTOPOHHETO ACHCTBUS, O — MOPLIHEBOM JABYCTOPOHHETO



neicTBus, B — JAuapparMeHHas KaMepa, T — YCTPOMCTBO MOPIIHEBOTO
ITHEBMO/IBUTATENISA IByCTOPOHHETO AEHUCTBUSA

[Ipy pemMoHTE NHEBMONPHUBOJIOB BOCCTAaHABJIMBAKOT MOPIIHU W LHJIMHIPHI
nHeBmoaBurareneid. LuaMHApsl NHEBMOJIBUIATENEW BOCCTAHABIMBAIOT — TAKKE
akpwiomiactaMu. JlJisi 3TOro M3HOIIEHHOE OTBEPCTHUE PACTAYMBAIOT HA TOKAPHOM
CTaHKe.

3ateM ero BbAEp:kHUBaKOT npu Temieparype 18—20 °C B TeueHue 2—3 4,
BBIHUMAIOT OIMPABKY, 3aUMIIAIOT [IUJIMH/P OT IPUIMBOB IJIACTHKA.

Heobxogumo  BHMMATenbHO  TPOBEPATH  (QUIBTPHI  BIArOOTAEIEHUS,
CBOECBPEMEHHO MX OYMIIATh U CIMBATH HAKOILUICHHYIO BOJY, TaK KaK ITPOHUKAIOIIAs B
CHUCTEMY BJiara BbI3bIBACT KOPPO3HIO U OBICTPBIN BBHIXOJ MMPUBOJIA U3 CTPOS.



IIpakTuyeckoe 3anaTue Ne4S

Tema: «PeMOHT UMJIMHIPOB, WITOKOB, IOPLIHEH, peryJupymoumen u
ynpasJjsionieid annaparypbl. PeMoHT u cOopka TpyOONIPOBOI0B H apMATyPbI».

[{enb: U3y4nTh PEMOHT LIUIMHIPOB, IITOKOB, MOPILIHEHN, PETYIUPYIOLIEN U
YIPABJISIIOIIEH anmapaTypbl; U3Y4YUTh PEMOHT U COOPKY TpyOOIIPOBOIOB M apMaTypHhI.

39  MarepuanbHoe oOecrieueHne

39.1 HHcTpyKuMs K NIpaKTUYECKOMY 3aHATHIO.

39.2 ChopaBouHasi U TEXHAYECKAs JIUTEpaTypa.

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

1.2.2 Mertoapl NpoPUIAKTHKHA U PEMOHTA MPOMBIIUICHHOTO 000PYIOBAHUS: :
y4eOHUK Ui CTyA. yupexaeHui cpen. mpod. O6pazosanus/[F0.H. Boponkun, H.B.
[To3nHsKOB.- 4-€ u31., crep.- M.: U3natenbckuit neHTp «Axagemus», 2010-240c.

40  Ilopsimox BeINOJHEHUS PabOTHI

40.1 HM3yunTh peMOHT HWJIUHIPOB.

40.2 WM3y4nTh pEMOHT IITOKOB.

40.3 WN3yuuTh peMOHT MOPIIHEN.

40.4 WM3yunuTh peMOHT PEryJUPYIOLIEH U yIPaBIAIONICH annapaTyphbl.

40.5 WM3yuuth peMOHT U COOPKY TPyOONPOBOIOB U apMaTyPHhl.

3 TeopeTnyeckue MPEeANOCHUIKH padOThI

PemoHT LUITUHIPOB, IITOKOB, IIOPILHEH, peryJIpyroen U
YIIPABIISIONICH arnaparypsl

[Mumueap B THApOCHUCTEME TIpeodpa3yeT SHEPTHI0 JBIDKYIIEHCs pabodeid
KUJAKOCTH B MEXaHMUYECKYIO OJHEPrui0 ABWXKymierocss mopiHsa. CyliecTByroT
pa3IUYHbIC KOHCTPYKIIMHU NUIUHAPOB, pACCYUTAHHBIC HA PAa3HBIC YCUIIUS U CKOPOCTH
JBIKEHUS pab0YnX OpPraHoB.

[Ipy pemMoHTE THUAPOCHCTEM OCMATPUBAIOT TIOJOCTh IMWIMHAPA W IITOK
THIPOTIPUBOJIA, TPOBEPSIIOT HMX JUAaMETpPhl. HEmWIMHIPUYHOCTh HE JO0JDKHA
npesbimath 0,03 mm Ha amuae 1000 MM; TipefenbHO omycTuMasi 004K0-00pa3HOCTh
u BorayTocth 0,03 MM. HekpyriiocTs ¥ HEIMIMHAPUIHOCTD IITOKA JOMYCKAIOTCS B



npegenax 0,01—0,02 mm. Eciu OTKIOHEHUS MNPEBBIIIAIOT JOMYCTUMBIE U €CJIM Ha
BHYTPEHHEW ITOBEPXHOCTH LWJIMHAPA HMEIOTCA NPOJOJBHBIE PUCKH W 3adUPHI,
HWIMHAP pacTayMBaIOT, 3aTEM €ro NPUTHPAIOT KPYTJbIM HNPUTHPOM C abpa3HBHOM
IIaCTOMN.

PanronanbHO MCHIPABISTH MOJIOCTh HUIUHIPA HA BHYTPUILIM(OBATEHOM WITU
TOKapHOM CTaHKE, MPUMEHSsSI NUIHM(OBAIbHBIE TOJOBKA. YHCTOBYIO OTIENIKY OOBIYHO
BBITIOJIHAIOT Pa3BEepTKOM, YKpersieHHOM Ha Oopmranre. [lpakTukyercs Takxke
JIOBOJIKA NUJIUHAPOB HAXKIayHOW Oymaroi, HaBepHYTOW Ha JIEPEBSHHYIO OIPABKY.
JlnameTp onpaBKU PEryJIUPYOT KIMHOM, BKOJAUYMBAEMBIM B €€ TOPELL.

[IporpeccuBHBIM IPOLIECCOM JTOBOJIKH IMOJIOCTH LUJIUHAPA SBISETCS 00padoTKa
METOJIOM IUIACTHYECKOTO Ae(hOpMHpPOBaHUS B XOJIOJAHOM COCTOSHUU IMPH TBEPAOCTU
He Bbimie HRC40, 4uro pocturaercs npu NOMOIIA PaCKaTOK. ODTUM METOAOM
IIOJIy4YalOT OYEHb YHCTYI0 TOBEPXHOCTH, IIPH ATOM HOBBIIIAETCS MPOU3BOAUTENBHOCTD
TpyJla, JOCTHTaeTrcd YNpPOYHEHHE MOBEPXHOCTHM  (HAKIEI), IOBBIIIAIONIEe
MIOBEPXHOCTHYIO TBEPIAOCTh, YCTAJIOCTHYIO IPOYHOCTh H3HOCOCTOMKOCTH JIE€TalIu.
PackarbiBaHME OCYIIECTBIISIIOT HA TOKAPHBIX CTAHKaX.

Pucynok. 1. IunuHApbl TUIPOCUCTEM W KOHCTPYKUUHM MX TOPIIHEH:
a — IMWIMHAP C MOPIIHEM, YIUIOTHEHHBIM MaH)KeTaMu, 0 — HUJIUHAP C MOopIIHeM 0e3

MaH)XeT, B — I[WIMHIP C TOPIIHEM IUTYHXKEPHOTO THMa; 1 — muiuHap, 2 —
MaHXXEThl, 3 — IITOK, 4 — YIUIOTHEHUE IITOKAa, 5 — MOpIIeHb, 6 —KaHABKHU JJIs
ypaBHOBEIIUBAHUS JIABJICHUS IO OKPY>KHOCTU MOPIIHS, 7 — 3a30p, 8— IUIyHXKeEp, 9
— BTYJIKa

PackaTka coCcTOMT W3 ONpaBKH C KOHYCOM, IO KOTOPOMY KaTATCA TATh
KOHUYECKHX POJINKOB, PABHOMEPHO PACMOJIOKEHHbBIE M0 OKPY>KHOCTH. OT BhIagaHUs
UX MPEeJOTBpAIllaeT cernapaTop, CBOOOIHO Bpallarouiics Ha onpaBke. Bo Bpems



pacKaTbIBaHUs OHM NPHKHUMAKOTCS K YIOPHOMY NOAMMNHUKY. Ha HapyXHbI pazmep
pacKaTKa HACTPaMBaETCs BPAILICHUEM PETYJIUPOBOYHON Taiku 3, KOTOpas CTONOPUTCA
KOHTPTranKoOM.

Korga perynumpoBouHasi raiika BpallaeTCs, POJUKH IEPEMEIIAIOTCS BAOJb
pabouero KoHyca ONpaBKHU, M3MEHssl OuaMeTp packarku. CMmelieHue cernaparopa
BIIPABO OTPAaHUYHBAETCS TPOOKOH.

Packarky nmunvHApa OCYIIECTBISIIOT HA TOKApHOM cTaHke. g storo Lumuaap
3aKpeIUISIIOT B IINUHAENE M 0a3upyloT B JIIOHETE, a pacKaTKy 3akKperuiiioT B
pesneaepIkarese Ha Cynmnopre cranka. Packatky BBomdaT B LlwnmHap u peryampyror
HATAT.

Packatka paboraer 6€3 NpUHYAUTEIBbHON 0aYu Oaroaaps TOMy, 4TO POIUKU
pPacnoJioKeHbl o/ YoM K ee ocu. CMa30yHO-OXJIaXKIAIomas KUAKOCTh MOJAeTCs
yepe3 HEeHTPATbHOE OTBEPCTHUE ONMPABKHU pacKaTKu. Pexumbl paboThl pu 00paboOTKe
OTBEPCTUM B JIETANISIX, U3TOTOBJICHHBIX U3 CTaNH 45, cneayromue: ckopocTs 40 M/MUH,
nogava 0,3—0,5 Mmm/00 3a oMH TIPOX0, NMpHUITyck Ha packatky 0,03—0,05 mm.

[Ipu packaTblBaHUM JIOCTUTAETCA IIEPOXOBATOCTh MOBepxHOCTH 10—11-ro
KJIACCOB, KPOME TOT0, IMKBUAUPYETCS HEUMIUHAPUYHOCTh U HEKPYTJIOCTh OTBEPCTHS.

[Tocne 00pabOTKM LMIMHIPOB HECKOJBKO YBEJIWYMBACTCS UX BHYTPEHHUN
auameTp. B cBsi3H ¢ 3TUM IPUXOAUTCS MEHATH NOPLIEHb U MAHKETHI.

[ITokn peMOHTHPYIOT HUIM(OBAHHEM C MOCHeayroleld AoBOJAKOW. ToHkue
IITOKK 3aMEHA0T HOBbIMH. LIITOKM nuamerpom a0 MM U juMHOU Oosbme 500 Mm
BBITOJIHO M3TOTOBJISITH U3 MEPHOIO KaIMOPOBAHHOIO MpyTKa. M3HOIIEHHbIE TOPIIHH,
KaK IPaBUJIO, 3aMEHSIIOT HOBBIMH.

T ) y i - -7

Pucynok. 2. Packarka

HeucnpaBuoctu rugapocucteM B OOJBIIMHCTBE CIIy4aeB YCTPAHSIOT HX
PETYJIMPOBKOM M YHMCTKOM, a Takke (uubTpanueit macina. K pemoHTy mpuxomautcs
npuberath TeM pexe, YeM MpaBHIIbHEE JKCIUTyaTHpyeTcs rujpocucrema. OOBIYHO
HE3HAYUTEIHLHOTO PEMOHTA TPEOYIOT JeTall MEXaHU3MOB MOJA4YHM M pacupeneaeHus
MacJia (KiamnaHbl, 30JOTHUKHU, KPaHBI, IPOCCEIH, ITUINHAPHI, TOPIITHN) U OOJIBIIETO —
JI€TaIu Hacoca.

Jns  munuHApoB NMITUGOBAIBHBIX CTAaHKOB, pPa0OTAOIIMX MpPU  OOJBIIMX
CKOPOCTAX MOpIIHS U jaBieHusx no 30 krc/cm2, pomyckaercs npotekanue ao 500
cM3/MHUH Maclla MeXAYy CTEHKaMu [WIMHAPA U TMOpIIHEM. YUWThIBas 3TO,
PEMOHTHUKHU-HOBATOPHI M3TOTOBJISIOT B XOJI€ PEMOHTa MOPIIHM, 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 TakkKe Ha
MOBEPXHOCTSAX OTBEPCTHH JUISI 30JIOTHUKOB TMPOJOJBHBIX PHCOK W  3aJIUPOB.
OTBepCTUST MCTIPABISIIOT PYYHBIM pa3BepTHIBAHHEM, PACTAYMBAHHEM M TPHUTHUPKOM.
30JI0THUK, WCIPABICHHBIA WM BHOBb HW30TOBIICHHBIM, NITUPYIOT IO TUAMETPY
OTBEPCTHUS, BBIJCPKMBAsl JIOMYCKM IUIOTHOM TmMoOcagku 1-TO Kjacca TOYHOCTH
OO6paboTanHbIii NUTM(OBAHUEM 30JI0THUK MPUTHPAIOT K €ro KOPIMYCY TOHKOW MacTOM
C KEPOCHUHOM.



Mertoauyeckue pexomenaauuu 1 M/IK 03.02 Opranusanust MOHTaKHBIX
padoT Mo NPOMBINLIICHHOMY 000PY/10BAHUIO
IIpakTnueckoe 3anaTue Ne 1

1 Tema: Pa3paGoTka TeXHOJIOTHYECKON KAPThl MOHTAXKA

2 Ilenw 3aHsaTHS

OO0yueHus:

- 03HAKOMJICHHE C OCHOBHBIMH BUJIAMHU TEXHUYECKOU IOKYMEHTAIIMK Ha MOHTaXKHbIC
paboTHI;

- MPUBUTHEC HABBIKOB Pa3pa0O0TKN TEXHUYCCKOU JTOKYMCHTAIIUH.

Bocnuranus:
- BOCIIUTAHUE CO3HATEILHOTO OTHOIICHUS K TPUOOPETCHHUIO TEOPETUUECKUX 3HAHUHN

Pa3zButusi:

- CaMOCTOSTEJIBHOCTH B TIPOIIecCe YueOHOTO Tpyaa

3 3aganue

3.1 CocTaBUTh NepeueHb TEXHUIECKOW JOKYMEHTAIIMU Ha MTPOBEICHUE MOHTAKHBIX
pabor.

3.2 JlaTp KpaTKO€ ONKCaHUE COACPKaHU TEXHUUECKON TOKyMEHTAllUN Ha
MOHTa)KHbBIE Pa0OTHI.

3.3 Pa3paboTarh TEXHOJOTHYECKYIO KapTy MOHTAKa IPOMBIIIIEHHOT'O
o0opyI0BaHUS.

3.4 OgopmMUTH OTUET.

4 TIpoIoKUTENBHOCTD PaOOTHI
[IpoomKkUTENEHOCTH paboTHI - 4 Haca.

5 MarepuaiibHOE 0OecTieueHne
5.1 MeToauyeckre yKa3aHus 1O BBIOJHEHUIO Ta00paTOPHOM paboThl.
5.2 TexHuyeckas ¥ CIpaBOYHAs JIUTEPATYpA:
1 MBamkoB .11 MoHTax, 3KCITyaTaus 1 pEMOHT NOABEMHO-TPAHCIIOPTHBIX
MamuH.-M.: MammHoctpoenue, 1981.
2 llennronsn M.H. , Heuaes JI.H., TexHonorust peMOHTa 1 MOHTaxa
POMBIIUIEHHOT0 000py1oBanus. .-JI.: MammHoctpoenue, 1973.
5.3 ®opMyIIsp TEXHOJIOTUYECKON KOPTHI MOHTAXKA

6 Kparkue TeopeTu4ecKue CBEICHUS



[Tpu moaroToBKE K MOHTaXy 000py10BaHUS JOHKHA OBITH O(popmIleHa HeoOXoauMas
JOKYMEHTAIsl, KOTOPYIO MOKHO pa30UTh Ha TPU IPYIIIL.

K nepBoii rpynmne oTHOCATCSA JOKYMEHTBI, KOTOPbIE TIOJy4aeT MOHTaKHAas
opranu3zauus ( o0LMe BUbl, pa3pe3bl U MIaHbI 3JaHUN U COOPYKEHUN;
YCTaHOBOYHBIE YEPTEKU 000PYI0BaHUS, OOIIME BU Il MAILIMH, Y3JIOBbIE U paboune
YEepTEkH, 3aBOJICKUE UHCTPYKIIMU; CMEThI HA CTPOUTEIIbHO-MOHTaXXKHbIE PAOOTHI U
€IMHUYHBIE PACIICHKH; TOSICHUTENbHBIE 3aMUCKU K MPOEKTY; CBOIHASI BEIOMOCTh
000pyIOBaHUS U CITUCKHU YEPTEXKEH M0 00BEKTaM).

Ko BTOpoO#i rpynme oTHOCATCA JOKYMEHTHI, pa3pab0TaHHbIE MOHTAKHON
OpraHu3aliiei u BXoAsIIue B COCTaB TPeOOBaHUM TEXHOIOIHH (IIPOEKT MPOU3BOJICTBA
paboT; TEXHOJIOTHUECKHE KapPThl U KATbKYJISIIMUA CTOMMOCTH TPY/IOBBIX 3aTpaT;
BEJIOMOCTH KOMILUIEKTOBaHMS 00BEKTa 000PYIOBAHUEM U CHA0KEHUSI METHU3aMH,
TpyOaMu U JIp.; IEpeUeHb U3JIETUMN, U3TOTOBISEMBIX MOHTA)KHOW OpraHU3aLME ).

K Tperbeli rpynmne OTHOCATCS UCTIOTHUTENbHBIE JOKYMEHTHI ( aKThI Ha
CTpOUTENbHBIE PabOThI; HOPMYIISIPHI HA YCTAHOBKY U HCIIBITAHUE MAIINH, IPOMBIBKY
THIPaBIMYECKUX U CMa304YHBIX CUCTEM U JIPYTHE TOKYMEHTHI, CBSI3aHHBIE C
KayeCTBOM HUCIIOJIHEHUS pabO0T, KOTOPbIE U3TOTOBJISIOTCS MOHTAXKHOM OpraHu3alieil B
mpoiiecce Mpou3BoJICTBa padoT).

OCHOBY TEXHUYECKOM JOKYMEHTAIIMH COCTaBIIsIET TEXHOJornuyeckas kapra. Kapra
pa3pabaThIBaeTCs Ha KaX/Ibli arperaT WK Ha OT/AENIbHbIE CIIOKHbBIE y37bl. OHa
JOJIKHA COJIEPKATh : TpadUK MPOU3BOJCTBA padOT ¢ JaHHBIMH 00 00beMe, CTOMMOCTH
paboT ¥ MoTpeOHOCTH B pabo4mX; MOTPEOHOCTh B MaTepHaiax u nojydadpukarax;
OTPeOHOCTHh B 000PYI0BAaHNHN, MHBEHTAPE M MIPUCITOCOOJICHHX; OTTMCAHNE
oTepalnii, CBI3aHHBIX C TAKEJAXKEM U pa3Tpy3Ko JeTaneil 000pya10BaHus;
TEXHOJIOTHUECKYIO CXeMYy COOPKH; OMMCAaHUE ONEpALUi KOHTPOJIS CONPSKEHUS Y3JI0B
WIN TPy, MOJIOKEHNUS MaIIMHBl OTHOCUTENFHO 3/1aHUA U APYTUX MalIuH4 yKa3aHus
0 3a30pax, HATATax, BEJIMYMHAX CBOOOIHOTO X0/a U Jp.; OMHCAHUE U
NOCJIEOBATENBHOCTD ONEPALIMIA 110 yCKY U HaJaJKe MAIIUH U T.II.
TexHonoruyeckas kapTa JOTOIHAETCS KAIbKYJISIIIMEH Ha TPOU3BOJCTBO PaboT.

JI1st ycTaHOBJIEHUS! CPOKOB MCIIOJIHEHUS pabOT MO 3TaraM MOHTaXa MOXKHO
UCXOJUTh U3 CIAEAYIOMIMX TPUMEPHBIX 00BEMOB padoOT (B % OT 00111er0 00beMa):
MOJITOTOBKA K yCTaHOBKe 000opynoBanus Ha pyHaameHt 10-15%; ycranoBka Ha
dbyHnaameHT u cnava noj noumBkKy 20%; cOopka 1 MoAroToBka K onpodosanuto 50-
55%; onpoOoBanue BxosiocTyto u craya 10-20%.

Ha nocTaBky 000py10BaHMsI MOHTa)KHAsl OPTraHU3alKs COCTABIISET
KOMIUIEKTOBOYHYIO BEJJOMOCTH I10 CIIeUaIbHON popMe.

Jlia myudiied yBsi3KH Ipoliecca MOHTa)Ka BO BPEMEHU IPUMEHSIIOT CETEBOE
1aHupoBaHue. MIcXoaHbIM JOKYMEHTOM Il CETEBOTO rpaduKa CIIy>KUT MIPOEKT
IPOU3BOCTBA PA0OT, PENNIAMEHTUPYIOLIUN TEXHOJIOTHYECKYIO TIOCIE0BATEIBHOCTD
MOHTakKa 1 HOPMbI BPDEMEHH, IO KOTOPBIM ONPEAEISAIOT MPOJAOIHKUTEIBHOCTD PadoT.
PaboTa — npou3BOACTBEHHBIN NPOLIECC, XAPAKTEPU3YIOIIHNIICS HANMEHOBAHUEM,
TPYJIOEMKOCTBIO B Y€J. - CMEHAX U MPOJIOJKUTEILHOCTH B CMEHAX.



[Ipo10KUTETEHOCTH €€ MOXKET OBbITh MUHUMAJILHON ¥ HOpMasbHOU. B mepBom
cilyyae MPUHUMAIOTCSI MEPHI JIJIi MAKCUMAJIBHOTO €€ YCKOpeHUs (yBEIuYeHUE
CMEHHOCTH, KOJTMYECTBA MIPUBIIEKAEMbIX MEXaHU3MOB PA0OUYHUX U T. [I.) BO BTOPOM-
paboTy BBITOIHSAIOT 0€3 CIEUaIbHBIX MEP 10 €€ YCKOPEHUIO.

3aBUCUMOCTH — IPOIIeCC, TPEOYIONNI TOIBKO 3aTpaT BpeMEeHH (HapuMeD,
«O0KaTKa BXOJIOCTYIO», «3aTBEPJICBAHUE MMOJIJTUBKH 110]] OCHOBAHUS ).

CoObITHe — (hakT OKOHUYAHHS OJTHOU MJIM HECKOJIBKUX PadboT, HEOOXOIUMBIA H
JIOCTaTOYHBIN JUIsl Hauaja MoCHeAyouX padboT (Hanpumep, «yKpymHUTEIbHAs
cOopka okoHueHay»). Ha cereBoM rpaduke MoxkeT ObITh OJIHO HAYAJIbHOE COOBITHE
(HampumMmep, «J10CTaBKa 000py0BAHUS 3aBEPILIECHA») U OJTHO KOHEYHOE COOBITHE,
OnpeIeNAIoNIee TOTOBHOCTh MAIIMHBI K AKCIUTyaTalluu (HampuMmep, «00KaTKa mojy
Harpy3Koi 3aBepIieHay).
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Puc. 1 [Ipumep ceTeBoro rpadrka MOHTaKa MPOMBIIIICHHOTO 000pY/10BaHUS

PaboTs! 1 3aBUCUMOCTH N300paXKAIOT HAa CETEBOM IpadUKe COOTBETCTBEHHO
CIUIOUIHBIMM U MyHKTHUPHBIMU CTPEJIKAMH, HIYIIIMMH CJIEBA HANIPABO, & COOBITHS -
KpyXKkaMu. CTpesKu CONpOBOXKAAIOT HAAMUCIMH, BhIPAXKAIOIUMU, HAIPUMED,
MPOJIOJKUTEIBLHOCTD JAHHOM padOoThl WIIM JAHHOM 3aBUCUMOCTH (B pabounx CMEHax),
a MHOT'/Ia U KOJIMYECTBO pabounx. B KpyXkKax yKka3bIBalOT HOMEPA COOBITU.

[Tpu mocTpoeHnH ceTeBoro rpapuka BHayajae yCTaHABIMBAIOT KOJIMYECTBO COOBITHIA,
UX TEXHOJOTMUYECKYIO MOCIEI0BATEIbHOCTh B3aUMOCBA3b. [10 Kax ol pabote
OCHOBHO€ BHUMAHHE YJEISIOT PELICHUIO CIETYIOUIMX BOIIPOCOB: KaKHe padOThI
JOJKHBI OBITH 3aBEPIICHBI MPEXKJIC YeM HAYHETCS JaHHas padoTa; Kakue padoThl
MOTYT OBITh HAYaThI MOCJIE €€ 3aBEPIICHUS, KaKhe Ipyrue padoThl JOIKHBI OBITh
BBIIIOJIHEHBI OJTHOBPEMEHHO € JJaHHOU paboToil. Heobxoanumo cneauTs 3a TeM, 4TOObI
CTpPEJIKK HE BO3BPAIIAINCH K COOBITHIO, M3 KOTOPOI'O OHH BBILLIN, U YTOOBI OHH HE
noBucanu cBo0oaHO. Kaxxayro paboTy onpenenstoT 0JHO3HAYHO, TOJIBKO el
npuUCyLIed napoi coOBITUI, HOMEpPa KOTOPhIX 00pa3yroT ee mudp. HenpepsiBHyO
MOCJIEIOBATENBHOCTh PAabOT B CETEBOM Ipaduke Ha3bIBAIOT myTeM. [1yTh Hanbosbei



JUTHHBI MEXy Ha4aJIbHBIM U KOHEYHBIM COOBITHSIMU HA3bIBAIOT KPUTHUECKUM. Ero
OIpEJENICHNE — OJIHA U3 TJIABHBIX LIEJIEH MOCTPOEHHUS CETEBOro rpauka, Tak Kak
ATOT MYTh MO3BOJISIET 3apaHEe BBIIBUTH Pa0OThI, OT KOTOPBIX 3aBUCUT CPOK MOHTaXa,
U COCPEJ0OTOYUTh BHUMAHHUE Ha X CBOEBPEMEHHOM BhINoJHEHUH. [locTpoeHue
CeTeBOro rpaduka moMoraeT BbIIBUTh pa0OThI, UMEIOIIUE PE3EPB BPEMEHHU.
CoOBOKYITHOCTH Ollepaiuii Mo ycTaHOBKe, COOpKe, HallaJKe U 0OKaTKe MallluHBI,
MPOBOJIMMBIX B HEOOXOUMOM MOCIEA0BATEILHOCTH, HA3bIBAETCS TEXHOIOTUYECKUMHU
IIPOLIECCOM MOHTaXA.

TexHonorust MOHTaka 000PYOBAHMS COCTOUT U3 CIEAYIOLIUX 3TANOB: IPUEMKaA
000pyI0BaHUS; PEBU3US U MOJITOTOBKA 000PYI0BaHUS K MOHTaXKy C BBITIOJTHEHHUEM
cOOpOYHBIX padboT; mpreMKa pyHIaMEHTAa U MOJAT0TOBKAa 000PYI0BAHUS K YCTAHOBKE
Ha (DyHJIAMEHT; YCTAaHOBKA OCHOBAHMI M PUXTOBKA; Cava U 3aJIMBKA YCTAHOBJICHHOTO
OCHOBaHMsI; COOpKa MEXaHU3MOB; MOHTaK CMA304YHBIX, THJIPABIUYECKUX U
MTHEBMATUYECKUX CUCTEM; 3aKphIBaHUE, ONTPOOOBAHUE U PETYIHMPOBKA MEXaHU3MOB,;
UCIIBITAHNE MEXaHMU3Ma BXOJIOCTYIO U MOJ] HArpy3Koi; KOMILIEKCHOE OMPOOOBaHUE
MEXaHHU3MOB arperara 1 ciaua; KOMILUIEKCHOE OpoOOBaHUE arperaTta noj Harpy3Koi
U cJjaya ero B AKCIUTyaTalluio.

[Tpuemka MOHTaXHBIX PabOT oopmisieTcst akToM. [1o kaxkIoMy 00BEKTY BEAETCS
JKypHAaJI y4eTa BBITIOJTHEHHBIX pa0oT. J[aHHBIE 3TOr0 KypHasa CIy>KaT OCHOBaAaHUEM
1151 OpOPMIICHHS aKTa. AKT SIBIIIIOTCA JOKYMEHTOM, Ha OCHOBAaHHH KOTOPOTO OIjiaTa
32 BBIMIOJIHEHHBIE PA0OTHI.

7 BeinosiHeHHE pabOTHI
7.1 O3HaKOMIJIEHHE C OCHOBHBIMHU TEOPETUYECKUMH MOJIOKEHUSIMHU 0POpPMIIEHUS
TEXHUYECKOM TOKYMEHTAlMU HA MOHTAKHbIE pa0OTHI.
7.2 CocraBiieHHe MaplIpyTa TEXHOJOTMYECKOIO MPOLECCa MOHTaXa OJHOIO U3
BUJIOB HECJIOAKHOTO 000pYAOBaHUSI.
7.3 Pa3zpaboTka TeXHOJIOTMYECKON KapThl MOHTAXaA.
7.4 OdopmiteHHEe OTUYETA.

8 CoaeprkaHue oTueTa
8.1 Homep paboThI.
8.2 HanmenoBanue paboTHI.
8.3 Llenb paboTHI.
8.4 MarepuanbHoe obecrieueHue.
8.5 Kparkoe onucanue cojepkaHusi TEXHUYECKON TOKYMEHTAIMU Ha MOHTaKHbIE
paboTHI.
8.6 TexHoyorn4yeckasi Kapta MOHTaXa..
8.7 BeiBo.



TexHomornueckas KapTa MOHTa)xa

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., TexHomorusi peMOHTa 1 MOHTa)ka
MIPOMBITIIUIEHHOT0 000pynoBanus. .-JI.: MammHoctpoenue, 1973.
5.3 @opmyigp akTa Ha IPUEMKY U3 MOHTa)Xa U cJ1ady B IKCILTyaTallUIo0
o0opyI0BaHUSI.

6 KpaTkue TeopeTnyecKkue CBEICHHS
[Ipu noaAroToBKE K MOHTaKy 000py10BaHUs JOJAKHA OBITH OpOpMIIEHA
HeoO0XxoauMasi JOKYMEHTAIs, KOTOPYIO MOXKHO pa30UTh Ha TPH TPYIIIIHI.
K nepBoii rpy1ine OTHOCATCS JOKYMEHTBI, KOTOPBIE MOJIy4aeT MOHTaKHAS
opranuzanus ( 00IIre BUIbI, pa3pe3bl U IUTAHBI 3TaHUIA U COOPY KEHU;



YCTaHOBOYHBIE YEPTEKU 000PYJOBaHUS, OOIIME BUJIbI MAILIMH, Y3JIOBbIE U paboune
YEepTEkKH, 3aBOJICKME MHCTPYKLIUU; CMETHI HA CTPOUTENbHO-MOHTaXHbIE PA0OTHI U
€IMHUYHBIE PACLICHKH; OSICHUTENbHBIE 3AMMCKU K MPOEKTY; CBOJHASI BEIOMOCTh
000pyI0BaHUs U CIIUCKU YepTEexKeH 10 00bEeKTaM).

Ko BTOpO# TpyIiie OTHOCATCS TOKYMEHTHI, pa3pad0TaHHbIE MOHTAKHON
OpraHu3aliiei u BXOJAIIIe B COCTaB TPEOOBAHUN TEXHOJIOTUU (TIPOEKT
IPOU3BOJICTBA pabOT; TEXHOJIOTMUYECKUE KapThl U KAIbKYJISALUU CTOUMOCTH
TPYAOBBIX 3aTpaT; BEAOMOCTH KOMIUIEKTOBAaHUS 00bEKTa 000pYyI0BaHUEM U
CHa0KEeHHsI METU3aMU, TpPyOaMu U Jp.; IEPEUEHb U3/IETUH, U3TOTOBIISIEMBIX
MOHTa)KHOM OpraHu3aIuei).

K TpeTpeil rpynmne oTHOCATCSA UCTIOMHUTENbHBIE JOKYMEHTHI ( aKThI HA
CTPOUTEIbHBIE PA0OTHI; (POPMYJISIPEI HA YCTAHOBKY M UCIIBITAHUE MAIIIMH,
IIPOMBIBKY TMPABIMYECKUX U CMA304YHBIX CUCTEM U IPYTHE JOKYMEHTHI,
CBSI3aHHBIE C KAYECTBOM HUCIIOJIHEHUS pabOT, KOTOPBIE U3TOTOBIISAIOTCS MOHTAXKHON
OpraHu3aluen B mpouecce Npou3BoACTBa padoT).

HcnpITanne v mpueMKa CTAaHKOB IMTPOBOJIUTCS B COOTBETCTBHH C TEXHHYECKUMU
YCIIOBUSIMM , YKa3aHHBIMH B pa0oueill JOKYMEHTALIMH.

[Ipuemka MOHTaxHBIX paboT opopmisieTcss akToM. 1o kaxxaoMy 00BEKTY
BEJIETCS )KYpHAJ y4yeTa BhIMOJHEHHBIX paboT. J[aHHbIE ATOrO0 KypHaJla CIy>KaT
OCHOBAaHMEM JIJIsl OPOPMIIEHUS aKTa. AKT SIBISIIOTCA JOKYMEHTOM, Ha OCHOBaHUU
KOTOPOTI'O OIUIATa 3a BHIMOJIHEHHBIE PAOOTHI.

7 BeinosaHeHue padoThl
7.1 O3HaKOMJIEHHE C OCHOBHBIMU TEOPETUUECKUMU MOJIOKEHUSIMHU 0OPMIIEHHUS
TEXHUYECKOM TOKYMEHTAllMM HA MOHTaKHbIE paOOTHI.
7.2 CocraBieHre MaplIpyTa TEXHOJIOTMYECKOTO MPOIECCa MOHTaXa OJHOTO W3
BUJIOB HECJIOKHOT'O 000PYAOBAHHUS.
7.3 Pa3paboTKa TEXHOJIOTHYECKOM KapThl MOHTAXA.
7.4 OdopmiieHne oTyera.

8 ConeprkaHue oTyeTa

8.1 Homep paboThI.

8.2 HammenoBaHue pabOTHI.

8.3 Llenb paboTHL.

8.4 MarepuanbHOe 0OECTIICUCHHE.

8.5 KpaTtkoe onucanue cofepxaHusi TEXHUUIECKOH JOKYMEHTAIINH Ha
MOHTa)KHbBIE paOOTHI.

8.6 TexHoyornyeckast Kaprta MOHTaXka..

8.7 BeiBo1.



3aBoJ

['opon

YT1Bepxkaaro

I'n. naxenep

AKT Ne

( IToamucek)

oT Ha [IPUEMKY Ha MOHTaX M cllayy

M KCIUTyaTauo 000py10BaHUs

Komuccus, neiicTByromas Ha OCHOBaHHH MpHKa3a 1o 3aBoay Ne

(®.11.0.)

oT MpoU3BeIa OCMOTP M UCIIBITAHUE YCTAHOBICHHOTO 000pYA0BaHUS
B exe
Ne HanmenoBanue Mudp HuBen- ®upma, 3aBoj XapakTre- IIpumeuany
TapHLIﬁ HU3roTOBUTCIIb PUCTUKA
I. 11 obopymoBaHUs HOMEp

Komuccus IMPU3HACT YCTAHOBJICHHOC O6OPYI[OBaHI/Ie TOAHBIM K JKCILTyaTalluun

¢ 00s13aTeNbHBIM YCTPAHEHUEM 3aMEYaHUN B CPOK

[Toanucu npencraBuTeneid KOMUCCHUH:

1. OT MexMOHTaXKa

2. OT 2JIeKTpOMOHTaXka

3. OT rmaBHOIO PHEPreTHKA

4. Ot TexHUKU 0€30IMaCHOCTH

Cnan npencrasutens YKCa

[Tpunsn:
1. HauanbpHuk 11exa

2. MexaHuK 11exa

3. [IpencraBurens or OI'M

3ameuaHusl.

IIpakTuyeckoe 3ansitue Ne 3




1 Tema: Pa3zpa0doTka cxeMbl MOHTA:KA JICHTOYHOI0 KOHBeliepa

211ens 3aHgaTHS
OO0y4eHwUs:
- MpUOOpETEeHNE HABBIKOB Pa3pabOTKH CXeM MOHTa)Ka MallTiH
HEIMPEPHIBHOI'O TPAHCIIOPTA
Bocnuranus:
- BOCIIUTAHKUE 3HAYUMOCTHU BBIOpaHHOM MTpodeccuut
Pa3Burus:
- CaMOCTOSITEILHOCTH B TIpoliecce yueOHOro Tpyaa

3 3aganue

3.1 U3yunTts yCTpONCTBO JIEHTOYHOTO KOHBEWEPA U JaTh €r0 ONUCAHUE
3.2 Pa3paboTtarb cxeMy MOHTaXa JICHTOUHOT'O KOHBelepa

3.3 CocTaBUTH OTUET

4 TIpoIoKUTENBHOCTD PaOOTHI
[Ipo1oKUTETBHOCTD PA0OTHI - 2 Yaca

5 MarepuanbHoe oOecrieueHue

5.1 MeToauyeckue yKa3aHus 10 BBIIOJHEHUIO JA0OPAaTOPHOM pabOThI

5.2 Texuudeckas v CripaBoYHas JUTEpaTypa:

1 Boropoa A.A I'py30noabeMHBIE U TPAHCIIOPTHBIE MAIIMHBI.-M.:
Merannyprus, 1989

2 WamkoB .1 MoHTax, SKCIUTyaTanyss 1 pEMOHT OABEMHO-
TPAHCIOPTHBIX MalInH.-M.: MamuHocTpoenue, 1981. [223]

3 Weunronsa M.H. , Heuaes JI.H., TexHosiorust peMmoHTa 1 MOHTa»xa
POMBIIIEHHOT0 000pyioBanus. .-JI.: MammHoctpoenue, 1973.

5.3 Cxema-muiakar JEHTOYHOTO KOHBeMepa

5.4 TlactiopT JIEHTOYHOTO KOHBEMEpa

6 Kparkue TeopeTU4eCKue CBEACHUS

CrauvoHapHble  JICHTOYHBIE  KOHBEHEpPhl  OTHOCATCA K  MallMHaMm
HEMPEPHIBHOTO TpaHCHOpPTa. XapaKTepHOM MX OCOOCHHOCTHIO SIBISIETCS HU3KaS
CTEIEHb UX 3aBOJICKOM TOTOBHOCTH.

CranuoHapHbI€ JIGHTOYHBIE KOHBEHEPHI 00IIIeT0 Ha3HAYEHNS MOHTUPYIOT Ha
Jerkux (yHIaMeHTax, 5CTakajaXx W B TPAHCHOPTHBIX Tanepesx. [anepeu
BBITIOJIHSIIOT B BHJI€ OTJEJIBHBIX MOHTAXHBIX JJIEMEHTOB JIMHHOW 15...20M,
YCTaHABJIMBAEMbIX Ha OMOpax, WIKM B BUJIE €UHOTO YKPYITHEHHOTO OJIOKA.

[ToaroToBKYy K MOHTa)Xy KOHBEWepa HAUMHAIOT C pa30MBKMU IJIABHOM OCH, a
3aTeM OCell MPUBOAHOM M HATSHKHOM cTaHIMU, oOpaias 0coboe BHUMAaHHUE Ha
MPUBS3KY K OCSIM TPUMBIKAIOIIUX TPAHCTIOPTHBIX U TEXHOJIOTUYECKUX YCTPOUCTB.

COopky HauMHAIOT C ONOPHOM METAUIOKOHCTPYKIIMKM TpUBOAA WIIU
HAaTsDKHOM CTaHLMM, a 3aTEM MOHTHUPYIOT CPEIHIO0 4acTh. Ha 3akpenseHHyo



METAJTIOKOHCTPYKIHMIO YCTAHABIMBAIOT POJIMKO ONOpHI. Ilocie BBITOMHEHUS 3TUX
paboT yCTaHABIMBAIOT KOHBEUEPHYIO JIEHTY.

MoHTaX  JIEHTOYHBIX  KOHBEMEpPOB  YCKOPSIOT  3a01aroBpeMEHHOM
HOJrOTOBKOM W YKPYNHUTENbHONM COOpKOW  OOOpyIoBaHMs, a  TaKke
napajuleIbHbIM BeJIE€HUEM pPAa0OT MO MOHTaXYy »D3JEMEHTOB CpEAHEW 4YacTH,
IIPUBOJHOM Y HATSHKHOM CTAHLIMM CPa3y B HECKOJIBKUX ITyHKTaX.

[lepen onpoboBaHKHEM JIEHTOYHOIO KOHBEHEpa B XOJIOCTYIO JOJKHBI OBbITH
YCTaHOBJIEHBI 3alIUTHBIE KOXKYXH, OOpPTa, TEUKH BOPOHKHU, OUHCTHBIE YCTPONCTBA.
Jlenta nomkHa OBITH HATSHYTa pacueTHbIM ycuiaueMm. KonBeiiep ompoOyroT B
XOJIOCTYI0 B TeueHue 3...4 dyacoB, HpoBepssi pabOTy MEXaHU3MOB, HarpeB
NOAIIMIIHUKOB, BpAIICHUE POJIMKOB, OTCYTCTBHE TE€UM Macjla W3 pEayKTopa.
['taBHOE BHUMAaHUE yAEIAIOT KOHTPOJIO IPABUJIBHOCTH JIBUKEHUS JICHTBI.

OnpoObiBaHME T10J] HArpy3Koll OCYLIECTBJISIOT B TedeHue 12 yacos.
['1aBHOE BHMMaHHE NPU 3TOM YAEHSIOT NMPABWIBHOCTH 3arpy3Kd U pPasrpy3Ku
KOHBeMepa.

7 BeimoaHeHue paboThl

7.1 O3HaKOMIIEHHE C OCHOBHBIMH TE€OPETUYECKUMU MOJIOKEHHUSIMU O
MOHTaK€ MAILIMH HEIIPEPBIBHOI'O TPAaHCIIOPTA

7.2 3y4nTh yCTPOMCTBO JIEHTOYHOTO KOHBEWEPA U JaTh €r0 ONUCAHUE

7.3 BpInosHEHWE CXE€MBbI MOHTaKa JIEHTOYHOT'O KOHBEWEpa

7.4 OdopmiieHne oTueTa

8 ConepxaHue oT4yeTa

8.1 Homep paboThi

8.2 HanmeHoBaHue paboThI

8.3 Ienp paboThI

8.4 MarepuanbHoe o0ecrieueHue

8.5 Cxema JIGHTOYHOT'0 KOHBEMepa U ero ornvcaHue
8.6 CxeMa MOHTaXa JIECHTOYHOI'0 KOHBelepa

8.7 BeiBoJ

IIpakTHyeckoe 3ansaTue Ne 4
1 Tema: PazpadoTka cxeMbl MOHTA:Ka MOCTOBOI'0 KpaHa

21lenp 3anaTUs
OOG6yueHus:
- MprOOpEeTEeHNE MEPBUYHBIX HABBIKOB Pa3pabOTKU CXeM MOHTAKHBIX
KpaHOB



Bocnuranus:

- BOCTMTaHHE 3HAYMMOCTH BBIOpaHHOM mIpodeccuu
PazButus:

- CaMOCTOSITEIFHOCTH B TIPOIIECcCE YICOHOTO Tpyia

3 3aganue

3.1 U3yuuTh yCTpONUCTBO MOCTOBOT'O KpaHa 00IIIero Ha3HAYeHUS U JIaTh €ro
OITMCaHHueE

3.2 Pa3paboTaTh cCXeMy MOHTa)ka MOCTOBOT'O KpaHa 00IIIeT0 Ha3HAYCHUS

3.3 CocTaBUTB OTYET

4 TIpoIOKUTENBHOCTD PaObOTHI
[IpoiomxUTETEHOCT PAOOTHI - 2 Yaca

5 MarepuaiibHOE 0OecrieueHue

5.1 MeToauyeckue yKa3aHus 10 BBIIOJHEHUIO JA0OpaTOPHOM pabOThI

5.2 Texuuyeckas v CripaBOYHas JIUTEpATypa:

1 boropon A.A I'py30noabEMHBIE U TPAHCIIOPTHBIE MAIIMHBL.-M..:
Merannyprus, 1989

2 NBamkoB .11 MoHTax, SKCILTyaTalus U peMOHT MO bEMHO-
TPAHCIOPTHBIX MaMH.-M.: MammnocTtpoenune, 1981. [206]

3 eitnronsa M.H. , Heuaes JI.H., TexHosorus peMoHTa U1 MOHTa»xa
MIPOMBIIINIEHHOT0 000pytoBanus. .-JI.: Mammnoctpoenue, 1973.

5.3 Cxema-miakat MOCTOBOIO KpaHa

5.4 TlactiopT MOCTOBOT'O KpaHa

6 KpaTkue TeopeTnyecKkue CBeIeHHs

Ha mammHoCTpoUTEIbHBIX NPEANPUATUAX HAUOOIbIIIEe IPUMEHEHUE UMEIOT
KpaHbl O0LIeTr0 Ha3HAUYEHUs IPy30M0AbeMHOCTHIO 10 50 T. X MOHTHPYIOT B
3aKpPBITHIX L€XaX MPOMBIIUICHHBIX 3JJaHUI BHOBb CTPOSIILIUXCS U ACHCTBYIOLIUX,
pexe-Ha OTKPBITHIX 3cTakanax.KpaHbl mocTynaroT Ha MOHTaX pacCeYEeHHBIMHU Ha
OTJIEIbHBIE COCTABHBIE YacTU. MOCTBI KPaHOB MTOCTABJISIIOT B BUJIE JBYX
MOJIYMOCTOB B cOOp€ C IJIOIIAIKaMH WA B BUJI€ JIBYX MPOJIETHBIX U JIBYX
KOHLEBbIX 0anok. OTAENbHO NOCTABIISIIOT COOpaHHBIE IJIaBHbIE U
BCIIOMOTATENbHbIE TEJIEKKH, KAOUHBI, TPy303aXBaTHbIE YCTPOWCTBA U KaHAJIBI.
MocTbl KpaHOB Ipy30M0IBEMHOCTBIO CBBINIE SOT MO YCIOBHUSAM MEPEBO3KU
KEJIE3HOAOPOKHBIM TPAHCIIOPTOM PACUWICHSIOT IIPH IIOCTaBKE Ha OOJIbILIOE
KOJINYECTBO JIEMEHTOB

ITogbeM KpaHOB B MPOEKTHOE MOJIOKEHUE OCYIIECTBIISIETCS CIETYOLIIUMU
METOJaMHU:

- IOJIbEM MOCTa C TEJEXKKOU, COOpaHHbIE BHU3Y (Ha CTEJUIaKax C
YJI0KEHHBIMU PENbCaMM), C MOCIEAYIOUUM MOHEMOM KaOUHBI;

- IOJBEM MOCTA, PACUJIEHEHHOT'O Ha JIBa MOJYyMOCTa, C TIOCIEIYFOIIIM
MOIbEMOM TEJEKKHU U KAOWHBI



MoHTaX MOCTOBBIX KPaHOB OOILIET0 Ha3HAYEHHSI HE3aBUCUMO OT MX
pa3MepoB, MAaCChl U JINCTA YCTAHOBKU CBOAMUTCS K CIIETYIOLIUM OIEPALIUSIM:

- pa3rpy3Ka 3JIEMEHTOB KpaHa U packiaJka X BOJU3U MecTa MOHTaxa (Win
MOHTaX C KOJIEC);

- cOopka MocCTa;

- IPOBEpPKA MEXaHMU3Ma MEepPeIBKEHNUS KpaHa,

- IOBEM MOCTa @ COOPaHHOM BM/JIE€ WJIN OTJEJIbHBIMU ITOJYMOCTAMU;

- IPOBEpPKA MEXaHNU3Ma TEJEKKH;

- IOJBEM TEJIEKKH U YCTAHOBKA €€ Ha MOCT;

- YCTaHOBKa 3JIEKTpoanmnapaTypsl B KaOHHe;

- IOJTBEM U 3aKpeIICHUuEe KaOUHBI, 3JIEKTPOMOHTaXKHBIE pa0bOTHI,
pEeryaupoBKa TOPMO30B U YCTPOIMCTB O€30I1aCHOCTH, 3alIaCOBKU KAHATOB,
onpoOOBaHME U Ccllaya KpaHa.

Pa3rpy3ka 3€eMEHTOB MOCTOBOI'O KpaHa Ha MECTE€ MOHTa)ka OCYIIECTBIISIIOT
[IEXOBBIMH MOCTOBBIMHU KpaHaMmH ( TIpU MOHTa)KE€ B ICHCTBYIOIIEM II€XE) UITU
CTPOUTEIbHBIMU (OAIIEHHBIMH ) U TIEPEABMKHBIMA MOHTAXHBIMU KpaHamu ( IpU
MOHTa)X€ B CTPOSIILIEMCS LIEXE), a IPU UX OTCYTCTBUM — JIeOeIKaMH, TOMKpaTaM

7 BeinosaHeHue padoThl

7.1 O3HaKOMIIEHHE C OCHOBHBIMH TEOPETUYECKUMU MTOJIOKEHHUSIMU O
BBIIIOJIHEHNU PabOT IO MOHTaXy KpPaHOB

7.2 CocTaBieHue CXeMbl MOHTaKa MOCTOBOI'O KpaHa 00ILIero Ha3HAYEeHUS U
€ro OnucaHue

7.3 CocTaBieHue cXeMbl MOHTaKa MOCTOBOT'O KpaHa O0IIEro Ha3HaYeHUsI

7.4 OdopmiieHne oTyeTa

8 ConepxaHue oTdyera
8.1 Homep paboTsl
8.2 HanmeHoBaHue paboThI
8.3 Ilenn paboThl
8.4 MarepuanbHoe o0ecrieueHue
8.5 Cxema MOCTOBOTO KpaHa O0IIero Ha3HAYeHUs U ero OMKUCaHNe
8.6 Cxema MOHTa)ka MOCTOBOI'O KpaHa O0ILEro Ha3HAUYECHHUSI
8.7 BbIBOI.



IIpakTHyeckoe 3ansiTue NeS

Tema: «A3ydyeHne KaHATOB»

2 lean 3ansATHSA
OOyuenus:
- MpruoOpeTeHne 3HaHU 0 KOHCTPYKTUBHBIX OCOOCHHOCTSX KAHATOB , YMEHUS UX
BBIOMPATH U TPOU3BOIUTH PACUETHI HA IPOYHOCTbD.
Bocnuranus :
- CO3HATEIBLHOT'0 OTHOIIEHUS K MPUOOPETEHUIO TEOPETUUECKUX 3HAHUHN U
MPAKTUYECKUX HABBIKOB .
PazBurus :
- YMEHHUE OCMBICIIMBATD MOJTYyUYCHHBIC 3HAHUS U MPUOOPETEHHBIC HABBIKY .
3 3aganue

N3yunTh yCTpONUCTBO KAHATOB U UX MAPKUPOBKY.

Bri6parts cranbhoi# mpoBosiounblil kaHaT o 'OCT 2688-80 ans mexanuzma
noAbeMa KPIOKOBOW TENEKKH ( TIaBHBIA MEXaHU3M ) MOCTOBOTO 3JIEKTPUUYECKOTO
KpaHa ¢ 3a/laHHOM rpy301o0 beMHOCThi0 — QT , Maccoit moaBecku — G Kr .

Pexxum pa0boThl - cpegHuil. bioku CMOHTUPOBaHBI HA MOUIUITHUKAX KAUCHHUS .

3apucoBaTh ACKHU3 TMOMEPEUYHOTO ceYeHMs KaHarta . PacimdpoBats 0603HaUeHUS

KaHaTa
Bapuantsl 3ananuii
Ne Bap I'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 Meroandeckue ykazaHus 1O BBIMOJHEHHUIO TPAKTUUYECKON pabOTHI .



5.2 IInakarsl - CXEMBI .

5.3 Texnuyeckas v cripaBoYHas JUTEpaTypa :

5.3.1 Boropan A.A . I'py3010abeMHBIE U TPAHCIIOPTHBIE MAITUHBI.-M..:
Merannyprus ,1989.

5.3.2 Hlomonos Bb.I1., JIudanos B.A. I'py3onoapeMHbIe U TPAHCTIOPTHBIE
ycrpoiictBa. — M.: MammHocTpoenue, 1990.

6 KpaTkue TeopeTnueckue CBeIeHUA

CranpHble NPOBOJIOYHBIE KaHATHI (TPOCHI) SIBJISIIOTCS Hauboliee
pacupoCTpaHEHHBIMU I'PY30MO0TbEMHBIMHU U TSTOBBIMHU 3JIEMEHTAMH B MOJTBEMHO —
TpPaHCMIOPTHBIX MammKrHax. OHU 00€CTIeUNBAIOT MIABHOCTh U OECHTYMHYIO paboTy
IpH JIFOOBIX CKOPOCTSIX, TMOKOCTh BO BCEX HAIIPABJIEHUSX, HAJIEKHOCTh B paboTe
(pa3pylieHre MPOUCXOIUT OCTETIEHHO IO Mepe BO3paCTaHUs yucia 00OPHBIX
IIPOBOJIOK), OTHOCUTENFHO MaJIyt0 Maccy ( 10 CPAaBHEHUIO C LEMSIMH ).
KoHcTpyKkius kaHaTa onpeaesisieTcs YUCiaoM Npsiieil B KaHaTe, TPOBOJIOK B PN
U TUIIOM cepAe4YHUKa. PacipocTpaHeHbl MIECTUNPSIAHBIE KAHATHI C YHCIOM
npoBoJIoK B ipsiau 19 u 37. B o603nauenue kanara no 'OCT Bxoaut uucio
npsiaeit ( Ha IepBOM MECTE ), KOTOPOE YMHOKAETCsl Ha YKMCIIO IIPOBOJIOK B IPSIIH U
MPUOABIIAETCS YUCIIO CEPACYHUKOB C YKa3aHUEM €ro THIa : OpraHndecKui (0.c)
WJIA METAJUTUYECKUM .

XapakTtep KacaHUs MEXKy MPOBOJIOKAMH COCETHUX CIIOEB MPSAN MOKET OBITh
toueuHbIM (TK) wim nureitasiM (JIK). PaznoBuanoctu nocnenuero: JIK-O
(IpOBOJIOKH OTAENBHBIX CIIOEB MPSAN UMEIOT OJJMHAKOBBIN AnameTp), JIK-PO

( crou B IpsIISIX COCTABJICHBI U3 MPOBOJIOK OAMHAKOBBIX U Pa3HbIX TUAMETPOB ).
Crnenyer NpuMEHSTh KaHAThl TUHEHHBIM KaCaHUEM, T.K. IIPU 3TOM KOHTAaKTe
HAIPsDKEHUS] MEXTy TTPOBOJIOKAMHU COCEIHUX CJIOEB CHUKAIOTCS , & CPOK CITYKObI
KaHaTa yBenuuuBaercs .CTajabHble KaHAThI , KaK U3 CTAHIApPTHBIE ,
BBIOMPAIOTCS 110 Pa3phIBHOMY yCHIIHIO. J[711 HABUBKY KaHATOB MPUMEHSIOTCS
O6apabanbl. bapabaHbl TPUMEHSIOTCS JUTsl OJTHOCIONHBIX, PEKE, MHOTOCIOMHON
HAaBHBKH KaHAaTOB.

BbapabGanbl BHIMOTHSAIOT JIUTHIMU U3 YyT'YHA WU CTaJU U CBAPHBIMU U3 CTaJIH.
bapabaHbl MOT'YyT UMETH INIA/IKYIO IOBEPXHOCTh WJIA MIOBEPXHOCTH C BUHTOBOM
KaHaBKOM (Hape3Hbie). B O0JbIIMHCTBE ClTydyaeB B IPy30M0IbEMHBIX MAILIMHAX
MPUMEHSIOT Hape3Hble OapabaHbl 17151 OJHOCIONHON HAOMBKHU KaHaTa.

HpI/IMeHeHI/Ie CTAJBbHbBIX KAHATOB

CrasibHBIE KaHAThI SBISIOTCS CJIOKHBIM M OTBETCTBEHHBIM BHIOM NPOBOJOYHBIX
uznienuii. OHU UMEIOT OOJIBIIOE YHMCIIO TUIOB M KOHCTPYKIMI M pa3inyaroTcs Mo
(opMe MONEepPEUHOro CEeUeHUsI Kak caMoro KaHara, Tak U €ro dJEMEHTOB, a TaKke
10 PU3UKO-MEXaHUYECKUM XapaKTEPUCTUKAM ITPOBOJIOK U CEPICYHUKOB.



MPOROJIOKA T
BHYTPelnunii clIoii npsan

KoHcTpyKIus cTa1bHBIX KAHATOB

CranbHble KaHaThl, U3TOTOBJSIEMbIE M3 OOJIBIIOIO YHCIa OTACIBHBIX MPOBOJIOK,
00J1aTatf0T TIOBBIIIEHHONW MPOYHOCTHIO U Majoll M3THMOHOM KECTKOCThIO, YTO
oOyciaBiMBaeT HMX IIMPOKOE NpUMEHeHHEe B KpaHax. KOHCTpykius KaHAaToOB
HopmupoBaHa psagom ['OCT; TexHudyeckue ycioBUs Ha KaHAThl, U3TOTOBIISIEMBIE U3
KPYIJIbIX TPOBOJOK, ycTtaHoBieHbl mo ['OCT3241-80, Ha KaHaThl 3aKpbBITHIC
Hecymue — o 'OCT 18899-73, Ha ocTanbHble KaHATHl — MO COOTBETCTBYIOIIUM
I'OCT. Cormacao T'OCT 3241-80 10 KOHCTPYKIMH pa3iNYalOT KaHAThI:
OJIMHAPHOW CBHMBKHU W3 MPOBOJIOK, CBUTBHIX MO CIUPAId B OAUH WM HECKOJIBKO
KOHIICHTPUYECKHUX CJIO€B; JBOMHONU CBUBKH, COCTOSIIINE U3 MPSAJIEH, CBUTHIX B OJIUH
WM HECKOJIbKO KOHIEHTPUYECKHUX CJIOEB; TPOMHON CBUBKM M3 CBUTHIX KaHATOB
NBOMHON CBUBKM (cTpeHr). KaHaTbl ABOMHOW CBUBKM C IIPOTHUBOIOJIONKHBIM
HAIlpaBJICHUEM CBUBKUA TIpsJAEd MO CJIOSM HMEIOT MEHbIIEe CTPEMIICHHE K
KPYYEHHI0, YEM KaHAThI C OJTHUM CJIOEM MPSIICH.

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 CJIOSMH M UMEIOIIME B MPSAAN CIOU C IMIPOBOJIOKAMHU Pa3HBIX JUAMETPOB U



CJIOM C TPOBOJIOKaMHU ojauHakoBoro auamerpa; TJIK — ¢ xoMOMHHUpPOBaHHBIM
TOYEYHO-JIMHEMHBIM KACAHUEM IPOBOJIOK.

Kanartsl, paboTatoiue Ha O610kax u 6apabaHax ¢ MOTYKPYIJIOW KaHABKOMW, CIEAyeT
BbIOMpaTh ¢ npsaaamu JIK, Tak kak ux gonrosedHocts B 1,5 — 2 pa3a Oosnblie, yem
Ka”aToB ¢ npsasmu TK.

[lo wmarepmany cepaeyHUMKa pas3au4aroT KaHaTbl: 0.C. — C OPraHUYECKUM
CEPACYHMKOM M3  HATYpAJIbHBIX  WJIM  CHHTETHMYECKUX  MATEpHUAJIOB,
NPEIOXPAHAIONIMM OJlaroiapsi MPOMMUTKE CMAa3KOil BHYTPEHHHE YacTU KaHaTa OT
KOPPO3HHM U CHOCOOCTBYIOIIMM YMEHBIIEHHIO HCTHPAHUS MPOBOJIOK; M.C. — C
METAIINYECKUM CEPACUHUKOM.

B kaHarax IBONHHOI CBMBKHM OOBIYHO NMPUMEHSIIOT OPraHUYECKE CEpAEeYHUKH. B
rOpsiYMX 1i€XaX MCHOJIb3YIOT AacOecTOBbIE WM METAJUIMYECKUE CEPICUHUKH.
Merannndyeckue CepACUYHUKU NMPUMEHSAIOT TAK)KE IIPU MHOI'OCIIOMHON HAaBUBKE Ha
OapabaH.

ITo cnocoOy cBHUBKM pa3inyaroT KaHaTel: H- HepackpyumBarommecs (Ipsad B
KaHaTax JIBOWHOW M TPOMHOUW CBUBKH, HAPY’KHBIC NP MHOTOIPSAIHBIX KaHATOB,
IIPOBOJIOKM B KaHAaTaX OJMHAPHOW CBUBKH COXPAHSAIOT CBOE IIOJOKEHHUE IOCIIE
CHATHSI TEPEBS30K W 3aBapKh C KOHUA KaHaTa, IPU OTOM METAJUIMYECKHE
CEpACUYHUKH MOYHO W3rOTaBIMBaTh  PACKPYUYHBAIOLUMUCH); P -
packpyuuBarouiecss (CTpEHIH, MNpsSad M MPOBOJOKH HE COXPAHSAIOT CBOETO
IIOJIO’KEHUS B KAHATE I10CJIE€ CHATHS MEPEBA30K U 3aBAPKU C KOHIIA KaHATa).

HepackpyunBaronuecs: KaHaThl OJlaroapsi MpeaBapuTEIbHOMY H3THOY MPOBOJIOK
UMEIOT MEHBINIEe CTPEMJICHUE K KPYUYEHHUI0O W OO0pa3oBaHUIO y3JI0B U TETENh U
00y1a1aroT OOJIBIIIEH JOJITOBEYHOCTEIO.

[To HampaBiI€eHUIO CBUBKH PA3JIMYalOT KaHATHI IPABOW CBUBKU U JieBOil (JI)

W

f,-' ,I'/

;f'

/ﬁ ;

/ /ﬁ‘ //ﬂ’*’f

'ff
i //

'lu. L. l":"n '-ﬂ,\\ixl.,h

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 — HAIIPABJICHHUCM CBUBKU CTPCHI' B KAHATAX.

HampasieHue CBUBKM UMEET 3HAUCHUE TOJIBKO MPU TIaAKuX OapabaHax.



"

[Tpu moaBecke Kproka WiM rpeidepa Ha AByX U OoJiee BETBAX JUJISI YMEHbIIEHUS
Kpy4eHUs CIEAYET IPUMEHATh KaHAThl PAa3HOU CBUBKHU.

[To coueranuio HaNpaBJICHUM CBUBKH KaHAaTa U €ro 3JIEMEHTOB B KaHATAaX JBOMHOU
Y TPOMHOW CBUBKHM Pa3IMyalOT KaHAThI: KPECTOBOM CBUBKHU (HAIPABICHUE CBUBKU
KaHaTa W HAalpaBJCHUE CBUBKU CTPEHT W NpsSAed MNPOTUBOIOIOXKHO); O —
OJIHOCTOPOHHEW CBUBKM (HANpaBJICHUE CBUBKM KaHaTa W CBUBKU MpsAJEed IO
Hapy>XKHBIM MPOBOJIOKaM OAMHAKOBO) (puc. A); K- koMOMHMUpPOBaHHON CBUBKH (C
YepeayIIIMMUCS Yepe3 Mpsiib HAIPaBJICHUSAMHU CBUBKH MPAJIEH ).
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KpecroBas OnHOCTOPOHHSIA

B

JI1st moAbEeMHBIX KPaHOB, a TakXe Mpu paboTe KaHATOB HA OJIOKaX C KaHABKaMU C
MOJIPE30M M KJIMHOBUAHBIMH M Ha IJIOCKUX 000JaX, PEKOMEHIYeTCsl KpecToBas
CBUBKa. B ciyudae, korga KOHCTPYKLMS MEXAaHU3Ma HCKIIOYAeT BO3MOXKHOCTH
Kpy4eHHUs KaHaTa (Hampumep, TATOBble KaHATHI, KaHAThl MEXaHU3MOB U3MEHEHUS
BbUIETA CTpEN) U HPH 3TOM MHPUMEHEHbI MOIYKPYTJble KaHABKHM M OJHOCIIONHAs
HaBUBKAa, PEKOMEH1YETCSl OJHOCTOPOHHSISI CBUBKA.

KanaTel TpOMHOM CBUBKH M3TOTABJIMBAIOT TOJIBKO KPECTOBOU CBUBKHU.

[Io cremeHn KpPyTUMOCTH pa3iMYalOT KaHAThl: KpyTAluecs (C OJAMHAKOBBIM
HaIpaBlICHUEM BcexX mpsifen B ctpenr); MK — mano kpyTsiuecs: (MHOTOCIOMHBIE
MHOTOIPSAIHBIE W OJUHAPHONM CBUBKHM C IPOTHUBOIMOJIOKHBIM HAaIMPABICHUEM
CBHUBKH 3JIEMEHTOB I10 CJIOSIM).

[Io MexaHMYECKUM CBOMCTBAM Pa3JIMYAIOT KaHATHI U3 MPOBOJIOKK Mapok B, I m II.
Mapky B crenyer npuMeHSTH TOJBKO B 0CO0O OTBETCTBEHHBIX cliydasx. B
OCTAJIBHBIX CJIy4asx JUIsi KpPAaHOBBIX KAaHAaTOB PpPEKOMEHIYETCA IPUMEHSTH
IIPOBOJIOKY MapkH .

[To BuUIly MOKPBHITHS MOBEPXHOCTH IMPOBOJIOK B KaHATE pa3IMyalOT KaHAThI: 0e3
nokpeiTust; OXK — ¢ IMHKOBBIM MOKPBITUEM IPOBOJOKK MJII OCO00 >KECTKUX
arpecCUBHBIX yCIIOBUM paboThl, XK — ¢ IIMHKOBBIM MOKPHITHEM IPOBOJIOKU IS
KECTKUX arpeCCUBHBIX yCIOBUHN paboThl; C — C IIMHKOBBIM OKPBHITUEM MTPOBOJIOKU



JUISL CPEIHUX arpecCUBHBIX YCI0BUHM padboThl; [1 — ¢ mokpbITHEM KaHATa WU
NpsAeH NCKYCCTBEHHBIMU MaTEpHaIaMU.

JJi KpaHOB MPUMEHSIOTCS KaHAThI IPYy30BOr0 Ha3HauUEHUs, 0003HauYaeMble OyKBOii
I', kKaHaTBI TPY30JII0ACKOTOHAa3HauYeHUs 0003Ha4aroT OykBamu ['J1.

[To TOYHOCTH W3TOTOBJICHHUS PA3TMYAOT KaHAThl HOPMAJIBHOW TOYHOCTH U
noBbitieHHOH (T).

MapkupoBouHasi rpynmna Mo BPEMEHHOMY COMPOTHUBICHUIO Pa3phIBY IMPOBOJIOK
npuHUMaeTcsi 00bIYHO B npenenax 1372-1764 Mlla (140-180 krc/mm KB.), u3penka
1o 1960 MIla (200 krc/mMm KB.).

XapakTepUCTHKH CTAJIbHBIX KAHATOB

Io MEXaHUYECKUM CBOMCTBaM MPOBOJIOKH:
Mapku BK - BbICOKOrO KauectBa, Mapku B - IOBBIIIEHHOIO KadecTBa, Mapku | -
HOPMAaJIbHOTO Ka4eCTBa;

ITo MPOYHOCTHBIM XapaKTepuCTHKAM:

C 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
ycioBuid pabotel (OXK), it )KECTKUX arpecCUBHBIX ycioBuid pabotsl (OK), mis
CPEIHUX arpecCUBHbBIX ycinoBui padoTsl (C).

IIo HA3HAYEeHUIO KaHaTa:
rpy3omtoackue (I'JI) ais moabema u TpaHCTIOPTUPOBKY JIIOEH U TPY30B; IPY30BbIC
(I') - nns TpaHCIOPTUPOBKH T'PY30B.

Io MaTepuagy cepaeYHHUKA:
C OpPraHWYECKUM CEepACYHUKOM (0. C.) W3 HATypaTbHBIX WA CHHTCTHYECKHX
MaTepuaoB; ¢ METALTMYECKUM CEPACYHUKOM (M. C.).

Io HANPABJICHUIO CBMBKH 3JIEMEHTOB KaHaTa:
paBoi CBUBKH, JIeBOU cBUBKH (JI).

IIo coyeraHurw HampaBJeHHMHA CBMBKM KaHAaTa U ero 3J1EMEHTOB:
KPECTOBOM CBHBKHM - HAIPaBJICHHE CBUBKHU MPAJCH B KaHATE€ IPOTHUBOIIOJIOKHO
HalpaBJICHUIO CBUBKM TIPOBOJIOK B TPSAASIX; OJAHOCTOpoHHeH cBUBKH (0) -
HaIpaBJICHUE CBUBKU MPSJICH B KAHATE U MPOBOJIOK B MPAISIX OJJUHAKOBOE.



ITo CTeNeHHu KPYTHMOCTH:
KPYTSIIMECS - C OAWHAKOBBIM HAMPABICHHEM CBHBKM BCEX MPSACH MO 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).

[lo Tunmy CcBUBKM mpsgeli ©W  KAHATOB  OAMHAPHOM  CBHUBKH:
C TOYEYHBIM KacaHWeM MpoBOJOK Mexay ciosmu (TK); ¢ nuHEdHbIM KacaHueMm
npoBosiok Mexnay ciosmu (JIK); ¢ KOMOMHUPOBAaHHBIM TOYEHYHO-TMHEUHBIM
KacaHueM MpoBoIok Mexay ciosimu (TJIK).

IIo TOYHOCTH HU3roTOBJICHUA:

HOPMaJIbHOM TOYHOCTH; TOBBIMIEHHOM TouHOCTH (T); C  y’KecTOYeHHBIMU
MpeneNbHBIMU OTKJIOHEHUSMH T10 JUaMETpPy KaHata.

IIpumep yc10BHBIX 0003HAYEHHU I

{!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-00pa3HO MPOBOJIOKHU U
cepaeunrkom tuna TK

Tadoauuna 5.1 Buabl npsaaeit

ITo KOHCTPYKIHH PA3/IMYANITCHA KaHATbI

OnnHapHOM CBUBKHM (CIMPAJIbHbIE) — COCTOSIIIME U3 OJTHOTO, IBYX WJIM TPEX

CJIOEB MPOBOJIOKU, CBUTHIX B KOHIICHTPUYECKHUE criUpaiu (puc. 5.2)



Puc. 5.2 OnunapHasi cCBUBKa (CIUpPATIbHbBIC)

JIBOMHOM CBUBKM — COCTOSIIIUE U3 IIECTH U 00Jiee MpsAeH, CBUTHIX B OJMH

KOHIICHTPHYECKUH ciioit (puc. 5.3).

Puc.5.3 JIBoiiHOoas cBUBKa

TpoiiHO# CBUBKH - COCTOSIIIME U3 CTPEHT, CBUTHIX IO CIIUPAJIA B OAUH

KOHIICHTPUYECKUM ciolt (puc. 5.4).

Puc. 5.4 Tpoiinas cBuBKa



[Tpunoxenue 1 .
HauMenbllee qonyckaeMoe 3HaueHne KodpduienTa 3anaca npounocta — 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
['petidepusbie 115 rperidepoB ¢ pas3ieabHbIM IPUBOIOM

3.5

6.0

5.0

['petidepubie nms rpetiepoB ¢ MPUBOJAOM OT OJTHOTO JABUTATENS , @ TAK HKE

rpeidepoB 0THOKAHATHBIX ¥ 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
['py30moabpeMHbBIE MAIITHBI
BCEX THUIIOB, KPOME CTPEIIOBBIX
KpPaHOB, SJIEKTPUUYECKUX TaJIeH 1
nebe1ok

3.0

Tun npuBoaa

Pyunon

9,0

Pexxum paboTsI

MamvHHebBIN
cpenu 25

18

JIETKUI

v

20

Tsokenour 30

Tabnuua 1- Kanatsl. TUIT JIK-P6x19+10.c (I"OCT2688-80)

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 .PaccuuTbIBaeTCA IEMCTBUTEIBHBIN 3aI1ac MPOYHOCTH KaHaTa — K3a.
Ksg= Fpaz-Zk-Zn/((Q + G)-10)
5. CpaBuuBarorcs kodddurmentst K3 u Ks.
[Ipu ycnoBum K31 > K3 ,kaHaT MOXHO UCIIOJIB30BATH .

6. Onpenensem nuameTp 6apadana D6, MMm.
D6 =dk-(e—1),




rae dK — auaMeTp KaHaTa ,MM;

€ — KO3 (HUIMEHT ,3aBUCAIINNA OT TUIIA IPY30TOIbEMHON MaIlIMHA U PEXUMA e
AKCIUTyaTaluu.

Juametp GapabaHa OKpyTJIIEM JI0 LIETIOTO 3HaYeHus1, KpaTHoro 10 .

7 TlopsimoK BBITOTHEHUS paOOThI

7.1 O3HaKOMIIEHHE C OCHOBHBIMU TEOPETUUECKUM MOJIOKEHUEM pacuera
3JIEMEHTOB I'PY30M0IbEMHBIX MEXaHU3MOB.

7.2 BpITIOJIHEHHE PacyeToB U BRIOOpa CTAIBHOTO KaHATa /I MEXaHU3Ma MobeMa
KPIOKOBOM TENIEKKHU MOCTOBOTO JIEKTPUUYECKOTO KpaHa . PacmudpoBka
0003HaYEHU KaHAaTa .

BrinonHenue pacueToB quaMeTpa KaHATHOTo OapabaHa MexaHHW3Ma MOoAbEeMa .
7.3 BbINOTHEHHS 3CKH3a MONEPEYHOr0 CEUCHUS KaHaTa .

7.4 Odopmiienne oTyera .

8 Odopmienne oTueTa

8.1 Homep paboThI.

8.2 HaumeHoBaHue paboTHI .

8.3 Llenb paboTHI .

8.4 MarepuanbHoe obecrieueHue .

8.5 KpaTkue TeopeTnueckue CBEICHUS .

8.6 Pacuet u BbIOOp CTAJIBHOTO KaHATA .
Pacuer nuamerpa kaHatHOro 6apabana .

8.7 DCKU3 MONEPEYHOTO CEUCHU KaHaTa.

8.8 BriBOg .



IIpakTHyeckas padora Ne6

1 Tema: Pacuer cTpomnos.
2 Heab 3aHsTHS
OO0yueHnns:
- MPUBUTHE HABBIKOB pacyeTa CTPOTIOB.
Bocnuranus :
- CO3HATEILHOTO OTHOILIEHUS K MPUOOPETEHUIO TEOPETHUECKIX 3HAHUH U
MPAKTHYECKUX HABBIKOB .
Pa3Burns :
- YMEHHE OCMBICIIUBATh MOJTYUYEHHbIC 3HAHUS U TPUOOPETECHHBIC HABBIKH .
3 3amanue
N3yunTh 0COOEHHOCTH CTPOTIOBKH I'PY30B.
BBINOMHUTH 3CKU3 CTPOIIOBKU Ipy3a.
Bri6partsh cranbHO# ipoBosiouHbIi ruOkmii kaHaT mo ['OCT 2688-80 mns momgbema
rpy3a maccou G Kr.
BapuanTsl 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 Meroauyeckue ykazaHus O BBIMOJHEHUIO MPAKTUYECKON pabOTHI .
5.2 IInakarsl - CXEMBI .

5.3 Texnuyeckas v cripaBoYHas JUTEpaTypa :



5.3.1 boropan A.A . I'py30N0aABEMHBIE U TPAHCIIOPTHBIE MAIIMHBL.-M.:
Merannyprus ,1989.

5.3.2 JononoB B.I1., JIudanos B.A. I'py3onogbemMHbIe U TPAHCIIOPTHBIE
ycTpoiictBa. — M.: Mammnoctpoenue, 1990.

6 TeopeTnueckue CBEJCHUS

Jliist mobema M nepeMeneHus KpynHorabapuTHBIX TPY30B Ha IPOU3BOICTBEHHBIX
00BEKTaX YacTO UCHOJb3YIOT CTPOIBI COCTOSIINE U3 HECKOJIBKUX BETBEH,
MOJIBEIICHHBIX HAa OJJHOM BEpXHEM 3BeHe. M3roroBnenne mogo0HbIx
npucnocobsennii pernamentupyercs ['OCTom 25573-82, PJ1 10-231-98 (PI-10-
33-93 c u3m. 1 1998), sxcrmyaTanus Npyucnoco0IeHui JOJKHA TPOU3BOIUTCS

B COOTBETCTBHUU C TpeboBaHusiMu Texaudeckoro permamenta TC 010/2011,

a raxoxke Hopmamu u nipaBuiiamu B 00J1aCTH TPOMBILUIEHHOW O€3011aCHOCTH.

Takue u3ienus Ha3bIBaIOT MHOTOBETBEBBIMH CTPOIAMU WM «ITayKaMuy, K HUM
MOHO OTHECTH Takue npucnocodiaenus kak kanatuolie crponsl 2CK, 3CK, 4CK,
6CK, 8CK, a Taxxe ux aHaJIOTH U3 APYTroro ChIpbs (IENH, JICHTHI U T.1.). Kak
JIETKO JI0TajaThes, Iudpa B HAMMEHOBAHUY YKA3bIBAET HA KOJIMYECTBO BETBEM

B COCTaBe CTpOIia, OyKBEeHHOE 0003HAUEHUE YKA3bIBAET HA TUIl THOKOTO 3JIEMEHTA
ucroiabzyemoro npu ero usrorosienun (CK — ctpon kanatubiii, C1[ — ctpon
uenHou, CT — cTpomn TeKCTUIIbHBIN).

2CK- cTpon 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
rpy30I0bEMHOCTb Ha UX KOJIMYECTBO, 3TO HEMPABUIHHO.

6.1 TTogbop cTpOIOB K MepemMeIaeMbIM rpy3am

Bb100p CTpONOB HauMHAKOT C ONPEAENCHUS MAcChl Tpy3a U PaCIOJIOKEHUS €ro
neHTpa TskecTtd. Eciam Ha rpy3e Takux 0003HAUYE€HUH HET, TO HEO0OXOAMMO
YTOYHUTH 3TH MAPAMETPHI Y JIHULA, OTBETCTBEHHOTO 3a IIPOU3BOICTBO



rpy30noabeMHbIX paboT. Bo Bcex ciaydasax HE0OXOAMMO YOeAUThCS B TOM, YTO
rpy3, MOJUISKAIUN MTePEMEIICHUI0, MOKET ObITh MOJHAT MMEIOIIMMUCS B BallleM
paclopsKeHUU  TPY30MOJBEMHBIMH  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 MOABEMA TIpy3a U BO3HUKAET BO3MOKHOCTH €r0 Kpy4EeHHS.
OntumainbHble YTIIbl MEXAY BETBAMHU CTPOIl HaxoAsTcsa B mpeaenax 60 — 90°

(puc.l).

HpI/I BLI60p€ CTpPOIl CJIACAYCT TAKIKE OIIPCACIINTb, U3 KAKHUX 3JICMCHTOB JOJI’KHA
COCTOSTH THOKas 4YacTh CTpoOIia (CTEUII)HOﬁ KaHaT WJIn ILIOCIb, HIIA IIPYPOﬁ BUJ
JKCCTKUX CTpOIr H T. H.) N KaKHMC KOHIICBBIC MW 3aXBATHBLIC JJICMCHTDLI
HGHGCOO6p&3HC€ HCITIOJIB30BATh IJIA IMOABEMA KOHKPCTHOI'O I'py3a.

N =0,5P; N, =P/y2;
N,=P/\3: N, =P.

Puc.1. Cxema pacnpenesieHus Harpy30K Ha BeTBU cTpona: I — pekomenayemas
30Ha 3axBara rpysa; Il — He pekoMeHyeMas 30Ha 3aXBara rpysa

6.2 BriOop rpy3oBoro crporia



OnpeaenuB Maccy MOJHUMAEMOro Ipy3a, Jajee HeoOX0AUMO MPaBUILHO BHIOpAThH
CTPOI C Y4ETOM Harpy3Ku, KOTOpas BO3HUKAeT B KaXJOW ero BeTBU. Harpyska,
NPUXOJAIIAsCS Ha KaXAYH BETBb, MEHAETCS B 3aBUCHUMOCTH OT 4YHCIAa MECT
3allenKU Tpy3a, OT €ro pa3MepoB, OT Yriia MEXIAy BETBSIMHU CTPOIa, OT JJIMHBI €ro
BETBEU. YCWiMs, BO3SHUKAIOIIME B BETBSIX CTPOINA HpPHU MOAbEME Ipy3a, MOXKHO
OTIPEICIIAThL AIBYMsI 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
— Koadduumenrt, 3aBucsAmIMi OT yria HakJIOHAa BETBH K BEPTHUKAIH; PU O
= 0° — m = 1
npu o = 30° — m 1,15
npu o = 45° — m 1,41

mpu o = 60° — m = 2,0.

Kanatel gomkHbl OBITH MPOBEPEHBI HA MPOYHOCTH pacuérom: P/S > Kk,
rae: P — paspeiBHOe ycunue kaHara B meinoM B H(krc) mo cepruduxarty.
S — HanOoJbIIICe HATS)KCHUE BETBU KaHaTa H(krc).
k — momKkeH cOOTBETCTBOBAaTh yKa3aHWEM TalOJuilbl — 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 maccort 1000 kr, ynciom BeTBer crpoma n = 4 u o = 45°
MMEEM

S = 1,42-10 000+9,8/(4+0,75) = 46 390 H,
['py3onoabeMHas cuia, NpuXoAsIascs Ha OJIHY BETBb cTpomna, paBHa ~50 kH.

[Tpumep Ne2.

[Tpn mojacyere ycuiamii B BETBAX CTpOIa BTOPbIM crocoOoMm 3amepsieM JuinHy C
BeTBel (B Hamem ciydae 3000 MMm) U BBICOTY A TpeyrojibHMKa, 0Opa3oBaHHOTO
BeTBsIMU cTpona (B Hamem caydyae 2110 wmm). IlomydeHHble 3HaueHHUS
MOJCTaBJIsIEM B bopmyy
S = GeCeg/(A *nek).
Harpy3ka Ha omny BerBb crpona S = 10 0003000¢9,8/(21104¢0,75) = 46 450
H, 1. e. Takxe paBHa ~50 xH.

Harpyska, npuxoasmasicss Ha OJlHy BETBb CTPOIIa, MPSIMO MPONOPIUOHAIbHA YTy
MEXIy BETBSIMH CTpoOma W OOpaTHO MpOMOpLMOHAIbHA 4YUCTy BeTBeil. Takum
o0Opa3om, JIsl TObeMa TOTO MJIM MHOTO TPy3a UMEIOIIMMCS CTPOIIOM HEOOXO0UMO
OpOBEPUTh, YTOOBI Harpy3ka Ha KaXAyl0 BETBb CTpONa HE MpeBbIIIaNa
JOTYCTUMOM, YKa3aHHOW Ha OWpKe, KJIeWMe WU B macmopTe. B cooTBeTCTBUU C
JEUCTBYIOLIMMH  npaBuiaaMu  PocTexHangzopa TIpy30HOABEMHOCTb  CTPOIOB,
MMEIOIIMX HECKOJIBKO BETBEU, PACCUMTHIBAIOT C YYETOM yTJIa MeXIy BeTBIMH 90°.
[TorTomMy, paboTasi TPyNMOBBIMU CTPONAMH, HEOOXOAUMO JIMIIb CIECIUTh, YTOOBI
YTOJI 0. He TIpeBbIan 45°.



Ecau rpy3 oOBsi3bIBa€TCSl OJTHOBETBEBBIMHM CTPONAMHU, HApuMep OOJIEr4eHHBIMH,
paccuMTaHHBIMM Ha BepTUKaldbHOE TmojoxkeHue (o = 0°), TO BO3HUKAET
HEOOXOJIUMOCTh YYUTHIBATH WM3MEHEHHS YTJa M, CJIEJ0BaTelbHO, HArpy3Ku Ha
BETBU CTpOIIA.

Harpy3sku, aeicTByromyie Ha OJHY BETBb CTPOIA MPHU PA3TMUHBIX YIJIAX MEXKIY
BETBSIMU, MPUBEJICHBI B Ta0. 2.

Tabnuna 2- Harpy3ku, nelicTByromune Ha BeTBb cTporna, 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 HEPaBHOMEPHO, TO3ITOMY
HEO0OXOJIMMO CTPEMUTHCS, TaK 3alENUTh IPy3, YTOOBI BCE BETBU CTPOIIA MOCIIE
3alEIJICHUS] U HATSYKEHUSI UMEJU 110 BO3MOYKHOCTH OJIMHAKOBYIO JJIMHY,
CUMMETPUYHOCTh PACTIOJIOKEHUS U OJITUHAKOBOE HATSKEHUE.

Tabnuua 3-OcHOBHbBIE TApaMETPbl KAHATHBIX BETBEH

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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7 TlopsioK BBIOJTHEHUS PAOOTHI

7.1 O3HaKOMIIEHHE C OCHOBHBIMH T€OPETHUYECKUMU CBEJECHUSIMHU O CTPOMOBKH
TPY30B.

7.2 CocTaBieHHE CXEMBI CTPOIIOBKU Ipy3a.

7.3 BhInoJIHEHHE PAacYe€TOB U BHIOOP CTAIHHOTO TMOKOT0 KaHaTa Jijisl o IbeMa
rpysa. PacmudpoBka 0603HaUeHMS KaHATA.

7.4 OdopmiieHue oTuera .
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8.2 HaumeHoBaHue paboOTHI .

8.3 Ilens paboTHI .

8.4 MarepuanbHoe obecrieueHue .

8.5 KpaTkue TeopeTnudeckue CBEICHU .

8.6 DCKU3 CTPOIOBKH Ipy3a.

8.7 Pacuer u BbIOOp CTadbHOIO rMOKOrO KaHata .

8.8 BriBOJI .



Metoanueckue pexomenaanuu 1 MJIK 03.03 Opranusanus HaJaJ049HbIX
padoT Mo NPOMBINLIEHHOMY 000PY/10BAHUIO
JlabopaTopHast padora Nel

Tema: «O3HaKOMJIeHHE C YCTPOHCTBOM U pad0TOil OCHOBHBIX Y3J10B
TOKAPHO-BHHTOPE3HOro ctanka. Hajmaaka cranka Ha 00padoTKy
3aJJaHHOM AeTaJIW».

1. Heanb padorsi: 1.1. O3HakoMIIeHHE ¢ OOIIUM BHJIOM TOKapHO-
BUHTOPE3HOTO CTaHKA.

1.2. N3yunTs Ha3HAYEHUE KHOIOK U PYKOSITOK YIIPABJIEHUs, NENCTBUE BCEX
MEXaHU3MOB CTaHKa.

1.3. HayunTtbcs Hana)xuBaTh B CTAHOK HAa Hape3aHUE METPUUECKOM pe3bObl U
00pabOTKy KOHMYECKUX MOBEPXHOCTEH JleTasneil pa3InyHbIMU CIOCOOaMHu.

2. MarepuajabHoOe obecrieueHmne

2.1. YHuBepcaabHbII TOKAPHO-BUHTOPE3HBIN CTAHOK.
2.2. Habop pe31ios.

2.3. 3arotoBku, mojJIexKaiue oopadboTke.

2.4. MarepHaJIbHbIA MHCTPYMEHT — IITAHT€HIIUPKYJIb.

3. MaTtepuaJ, KOTOPbIii 10J12keH ObITH NPOPA0OTAH N0 YYeOHUKY

3.1. HazHaueHue, OCHOBHBIE y3JIbl, MEXaHU3MbI U JIBUKECHUS B CTAHKE.
3.2. Kugemartnka cTaHka.

3.3. Hanagka TOKapHO-BUHTOPE3HBIX CTAHKOB JJISI IPOU3BOACTBA
pasznuuHbix padot (JI.1, ¢.40-49) (J1.2, ¢.20-35).

4. ITopsAIOK BHINOJIHEHUS Pad0ThI

4.1. U3yunTh yCTPOMCTBO TOKAPHO-BUHTOPE3HOI'O CTAHKA.

4.2. HacTpouTh CTaHOK Ha Hape€3aHUE OJJHO3aXO0JHON METPUUECKON pe3bObI
C HOPMAJIbHBIM IIarOM.

4.3. HacTpouTh CTaHOK Ha 00padOTKy KOHUYECKOU MOBEPXHOCTH OJHHUM M3
CIoco0oB.



OTYET
no JaboparopHoii padore Nel

1. Tema u nenu padoOTHI.

2. MarepuanbHOe 0OecreueHue.

3. [lepeuncnuth OCHOBHBIE y3J1bl U MEXaHU3MbI CTAHKA.

4. JlaTh KpaTKyI0 TEXHUYECKYIO XapaKTePUCTUKY CTaHKa:

- HANMEHBIIINN 1 HAauOOJBITUI THaMeTPhl 00padaTHIBAEMOM 3aTOTOBKH;

- HanOoJIbIIIEE PACCTOSTHUE MEXKAY LICHTPaMU;

- HanOOJBININI ¥ HAUMEHBIITUH TIar Hape3aeMOoil METPUUYECKON PEe3bOBI;

- HAMMEHbIIIasi U HanOOJIbIIasl YACTOTA BPAIICHUS IITTHH/IEIIS.

5. N300pa3utk npoduiib Hape3aeMoi pe3bObl U yKa3aTh Ha 3CKU3E I1ar
pe3b0bI 1 yroia mpoduiis pe3bOsl (B MaciiTade).

6. N300pa3uTh 3CKHU3 HAJIAJIKU CTAHKA HA Hape3aHue pe3b0bl (METPUUECKON)
C KpaTKHM OMHMCAHHUEM IOCIIE0BATEILHOCTH pa0OTHI. 3anucaTh ypaBHEHHE
KWHEMaTU4YeCKOoro OanaHnca JJis ABM)KCHUS MTO/IaYyl PY Hape3aHUH METPHUUECKON
pe3BOBbI.

7. CocTaBUTh 3CKU3 HAJAJKU CTaHKA Ha 00pabOTKy KOHYCa OJIHUM M3
crioco0O0B U JIaTh OMKCaHUE 00pabOTKU KOHYCOB 2...3 crocobamu.

JINTEPATVYPA:

1. JlokteBa C.E. CtaHku ¢ NporpaMMHBIM YIIPABICHUEM U MPOMBIIIJICHHBIE
paboTel. — M.: MamuHoctpoenue, 1986.

2. Tonodrees C.A. JlabopaTOpHBIil MPAKTUKYM T10 KYpCY
«Mertanmnopexyume crankn». — M.: Beicias mikosna, 1991.

TABJIULIA UCXOJHBIX JIAHHBIX

No Jnuna L, JluHa |, 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, Hanaakoit ctanka Ha 00pabOTKy
3aJJaHHOMU JIeTaJIHu.

1 O6opypoBaHMe, OCHAcTKa

1.1 Cranok moaenu 16K20®3 ¢ YUITY NC-201M.

1.2 Tlpucnocobnenwue s 3aKperieHrs 3ar0TOBKH (TTaTPOH
TPEXKYJIauKOBBIN).

1.3 Pexymunii uHcTpyMeHT (pe3ubl) cornacHo PTK.

1.4 UsMepuTenbHbIA HHCTPYMEHT: IITAHTE€HIUPKYJIb, MUKPOMETP COTJIACHO
PTK.

1.5 TexHonoruyeckasi JOKyMEHTaIMs MO pa3pabOTKe yIpaBIstomeit
IPOrpaMMBbI: YEPTEXK JETAIH, PACUETHO-TEXHOJIOTUYECKAs KapTa, yIpaBIIstonas
mporpamma.

1.6. 3aroToBKH 11 OE€TAIH.

1.7. UHCTpyKIIMS 110 TEXHUKE 0€30MaCHOCTH.

2 IlopsiioK BBIMOJHEHUS PA0OTHI

2.1 CooO1ieHne TeMbl, IIaHa, TOCTaHOBKA IEJIN YPOKa.

2.2 HCTpYKTaX MO0 TEXHUKE O0€30MMaCHOCTH.

2.3 BKIIFOYUTH CTaHOK, IPOBEPUTH HA XOJIOCTOM XOLY.

2.4 O3HaKOMUTBCS C HA3HAYEHNUEM IPOTPAMMBI.

2.5 O3HaKOMJIEHHE C TAHEJbIO YIIPABIECHHS CTAHKOM /pUCYHOK 3.1/

2.6 O3HakomIIeHHE C TaHebIo myJibTa oneparopa NC-201M / pucyHnok 2.2/

2.7 O3HaKOMJIEHHUE C METOJIMKOM HaJlaIkKu ToKapHoro ctanka ¢ YUITY NC-
201M.

3. HASBHAYEHUE NIPOI'PAMM

3.1 B coctas 6a3zoBoro I[IpO YUIIY BXoasT nporpaMmsi:

1) CNC.RTB (CNC.EXE);

2) DEBUG.EXE.

3.1.1. B 6a3oBoe [IpO YUIIY no Bepcun 3.60.P BxoauT mporpamma
CNC.EXE, koropas umeet 16 pa3psaHyto CUCTEMY, COBMECTUMYIO C
onepaunonHou cucremon (OC) MS DOS.

3.1.2. B 6azoBom [IpO YUIIY, Hauunas ¢ Bepcuu 3.60.P, nporpamma
CNC.EXE 3amenena Ha CNC.RTB, xotopas nmeet 32 paspsannyro OC peanbHOro
BpeMeHr RTOS-32. RTOS-32 no3Bonuia pacmmputs Bo3MoxHocTH [1pO,
HanpuMep, IPUMEHATh BU3YaJIbHOE MPOrpaMMHUPOBAHUE ISl CO3/IaHUS U



penaktupoBanus YII. Unpopmarus 06 3ToM npuBeieHa B JOKYMEHTE
«PykoBojicTBO oniepaTopa. Hacts 2. BuzyanbHoe IpOrpaMMHUPOBAHUEY.
Kpome storo, OC RTOS-32 no3Bonuna, HaunHas ¢ Bepcuu [1pO 3.77.P,

IPUMEHUTH TPEXMEPHYIO rpaduKy MpU BHIBOJIE M300paKEHUI HA SKpaH TUCILIES.
IIpumeuanue — Konuposanue Bepcuii [IpO npuseneHo B 1okyMmeHTe «PykoBoACTBO 110
XapaKTepU3aLum».

3.2 IIporpamma CNC.RTB (CNC.EXE) npegHazHaueHa AJist yIpaBJICHUs
MeTai000padaThIBAlOIIMM 000PYJOBaHUEM.

3.2.1 IIporpamma peanusyer alirOpUTMBbI:

1) BBoga/BeiBosia YII u cinykeOHOM nHpOpMaLy;

2) pacuiudposku YII;

3) popmupoBaHUs IEpEeMENIECHUIH;

4) ynpaBieHUs IPUBOJOM;

5) ynpaBieHuUsi aBTOMaTUKOM;

6) MHIUKAIINH;

7) NTMarHOCTHUKH.

3.2.2 IIporpamma CNC.RTB (CNC.EXE) ocymecTBisieT ynpaBicHue
000pyI0BaHMEM C TIOMOIIBIO allapaTHbIX MOAYJIEH, CpeId KOTOPHIX MOKHO
BBIJICTUTH:

1) moxgyns CPU;

2) monyns ECDA 1/0, ynpapnsmomuii GOoTO3NEKTPUIECKUMU JaTYMKAMU,
Bbixoamu LIAIL, 31eKTpOHHBIM ITYPBAJIOM U JUCKPETHBIMHU KaHaJIaMU BX./BBIX.;

3) moayns ECDP 1/0, ynpanstomuii pOTOAIEKTPUIESCKUMH TaTYNKaAMHU,
Bbixoaamu [{UIT u [ATI, 351eKTpOHHBIM IITYPBAJIOM U TUCKPETHBIMU KaHaIaMu
BX./BBIX.

3.3 IIporpamma CNC.RTB (CNC.EXE) o0ecneunBaeT iBa pexuma padOThl
YUIIY:

1) pexum «KOMAHIA»;

2) pexum «YIIPABJIEHUE CTAHKOM».

3.3.1 Pexxum «k KOMAH/A» ncnosib3yeTcs 1uisl BBOJA U PEAAKTUPOBAHUS
VII u nys paboThI ¢ aliaaMu Mporpamm.

3.3.2 Pexxum « YIIPABJIEHUE CTAHKOM)» npeaHazHayeH s
yIpaBiieHHs] pabOTON CTaHKAa U KOHTPOJIEM HaJl COCTOSIHUEM TEKYIIEro MpoIiiecca.
PyxoBoncto oneparopa NC-201, NC-201M, NC-202 7 Juanor oneparopa ¢
cuctemoii B pexxume « YIIPABJIEHUE CTAHKOM) ocyiiecTBiaseTcs: yepes
BUJIeOCTpaHullbl: #1-#5, #6, #7. BoiBoa andasutHO-1InppoBOI nHHGOpMATTHH
OCYIIECTBIISIETCS HA BUAeocTpaHullbl #1-#5 u #7. BoeiBog rpaduueckoit
uH(pOpMAaIMK - Ha BUJIEOCTPAHUILY #6.

B pexnme «YIIPABJIEHUE CTAHKOM)» nepexmouarenem ¢ 110
MO>KHO 33/1aTh 8 pEXUMOB PaOOTHI CO CTAHKOM:

1) «MDI» — pexxnm «PYUHOM BBOJI KAJIPA»;

2) «AUTO» — pesxum KABTOMATHYECKH»;

3) «STEP» — pexum « KAZIP»;

4) «MANU» — pexxum « BE3PASMEPHBIE PYYHBIE
HEPEMEIIEHUS»;



5) «MANJ» — pexum «PUKCUPOBAHHBIE PYUHBIE
HEPEMEIEHUS»;

6) «PROF» — pexum <ABTOMATHUYECKHUHA BO3BPAT HA
ITPO®HNJIb»;

7) <HOME» — pexxum « BBIXO/I B HOJIb»;

8) «RESET» — pexxum « CBPOC».

3.4 IIporpamma DEBUG.EXE oxa3biBaeT moMoIis mpu 00HapyKeHUH
npu4uH HapymeHus padotel YUIIY co cTaHKOM WK NTPU HEUCTIPABHOCTH
BBIIIEYKA3aHHBIX MOJIYJIEH.

3.5 ®upma-uzroroButeb noctapisieT YUIIY, moJHOCTBHIO TOTOBOE J1JIs
nepBoro BkiItoueHus. [lopsgok ycranoBku YUIIY u ero noaroroska k pabore
BBITIOJTHSIETCSI B COOTBETCTBHUHM C IOKYMEHTOM «PyKOBOJICTBO IO HKCILTyaTallHI)
(paznen «Ilopsimok ycTaHOBKH, HOATOTOBKA K padoTe, mopsiiok padoTel YUITY»).

3.5.1 Beibop pexuma jy1s1 padotel CNC32/DEBUG npou3BoauTCs Mocie
BKJIIOUEHUS U YCIIELIHOI0 3aBeplieHus camoauarsoctuku YUIIY, korga
IPOU30MAET 3arpy3ka onepannoHHoi cucteMsl (DOSvX.XX), u Ha okpaHe
MOSIBSITCSL OTIIIUU MEHIO:

-DEBUG:;

- CNC32;

- NET.

Jlanee B TeueHne ABYX-TPEX CEKYH]I U3 MEHIO HEOOXOIUMO BEIOpATh
HyxkHY10 onuio pexkuma padbotsl DEBUG nin CNC32. Tlo ymonuanuio YUITY
aBTOMAaTH4YECKU 3arpyxaercs B pexxume CNC32.

3.5.2 IIpu BeiOOpe pexxuma DEBUG 3arpy»xaetcst mporpamma
DEBUG.EXE. Pa6ora B pexxume DEBUG onucana B npunoxxennu A. [1pu
BbIx0JI€ 13 pexkuMa DEBUG 1o kiaBuie «E» («Exity) YUITY nepexoaut B
pexum oxuaanus komanaei: DOS (C:)).

Pa6ota B pexxume DOS u ero KOMaH bl 1IOCTATOYHO MOJIPOOHO OMKCAHBI B
JPYTUX MacCOBBIX U3IAHUAX, IO3TOMY 3TOT PEKHUM HE SBIIAETCS IPEAMETOM
pacCMOTPEHHUS B AKCILTyaTallMOHHOW JOKyMeHTauu Ha Y UITY.

3.5.3 Ilpu Be16ope ommmu CNC32 3arpysxkaercsa nporpamma CNC.RTB,
KOTOpast, UCTIONB3Ys (haiibl xapaktepu3anuu Gupmel uzroropurens YUITY,
BbIiAeT B pexxuM padboTel YUITY «YIIPABJIEHUE CTAHKOM» Ha
BHUCOCTpaHully #1.

Jlanee manHbie Gaitapl XapaKTepHU3aIud MOKHO HUCITOJIB30BATh KaK 3a-
TOTOBKH JIJIs1 CO3/IJaHUsI COOCTBEHHBIX (paiiIOB WU JJIsl YIIPABJICHUS! KOHKPETHBIM
000py10BaHUEM.

4 .1IYJbT OIIEPATOPA

4.1. ITanesn myJbTa oneparopa

2.1.1 IlynbT onepaTopa oOecTeunBaET BHIMOTHEHUE BCEX (PYHKITUM
yrpasyieHus U KOHTpoJia B cucteme «OINEPATOP-YUITY-CTAHOK». I10
BKJIFOYAET MOJYJIb IUCIIES] M MOAYJIb KIIABUATYPbl, COCTAB KOTOPBIX YKa3aH B
nokyMeHTte «PykoBoacTBo no skcruryaranuny. Konctpykrusao 1O BcTpoeH B
MoHoOIok YUITY, Takum o6pa3om, uto manenb 110 npeacrasiser codoi
nuueByro naHenp YUITY. B kauecTBe 271€EMEHTOB yIIPABICHUS UCIOJIb3YFOTCSA



KHOIIKH, KJIAaBUIIHW W IIEPCKIIIOYATCIIN, B KAUCCTBC 3JICMCHTOB KOHTPOJIA — I[HCHHCﬁ

U CBETOJIUO/IBI.
4.1.2 TTanens 11O YUITY NC-201 u NC-202 B 0CHOBHOM KOpITyCe Ipe-
CTaBJicHA Ha pUcyHke 2.1.
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PHcyHOK 2.1 —ITanens nynsra onepatopa YUIIY NC-201 u NC-202

[Tanens ITO NC-201 u NC-202 cocTouT u3 TpEX CEeKIui:

- CeKI[UU UCILIeS;

- CeKIUU aipaBUTHO-LM(PPOBO KIIABUATYPHI;

- ceKMU PYyHKUMOHAIBHOU KJIaBUATYPhl U CTAHOUYHON KOHCOJIU.

B cexunu nucmuiest pacioiokeH KuAKOKpucTaumuecku aucruied TFT
10.4”. CnpaBa OT AUCIUIEs paCIONOXKEeHa BEPTUKAIbHAs CEKIUS an(aBUTHO-
uuppoBoro HadopHOro nojst: 36 anpaBUTHO-UU(POBBIX, 28 cEHUaTBHBIX
KJaBuIll. BHU3Y MO IucCIIIeeM pacioioKeHa TOpU30HTaNIbHAS CEKITUS, B KOTOPOU
pa3MelIEeHBb:

* pyHKIIMOHANIbHAS KJ1aBuaTypa: BoceMb Ki1aBUIll «F1»-«F8» u natp kiaBuin

«TOKApHOTO KpecTay - «+X», «-X», «+Z», «—Z», ™M

* JIBE CIIeIIMaJIbHbIEC KJIABUIIIU: («ITPOKPYTKA») u

(«IIEPEXO/l»);

* CTAHOYHAsI KOHCOJIb C DJIEMEHTAMU yIPABJICHUS U UHIUKALIUN:

& cBeTonoabI «AC», «DCx», «kER»;

% ceTeBol BoikitoyaTens Y UITY (3aMok ¢ KiIro4oMm);

&% KHOIIKAa aBapUUHOIO OCTAHOBA;

& kHOomKa «1» («ITY CKy);

& kHonka «0» («CTOID»);

& MEPEKITI0YATEIb - KOPPEKTOp noaaun «F»;

& MEPEKII0YATEIb - KOPPEKTOP CKOPOCTH BPAILICHUS IIITUHIEIS «S»;

& MEPEKITIoUaTelb peKUMOB padoThl co cTaHKOM « MDI»...«RESET».

4.1.3 IManens [TO YUITY NC-201M B xopryce A npencTtaBieHa Ha PUCYHKE
2.2. [Tanens 110 nMeeT mracTMaccoBYIO HaKIIAAKy, KOTOpas AEIUT €€ Ha TPU
CEKIIUU:

- CEKLIHIO AUCILIES;

- ceKuto anpaBUTHO-IU(POBOM KIIaBUATYPHI;




- CeKIUI0 (PYHKITMOHATBHOM KJIaBUATYPhl U CTAHOUYHOW KOHCOJIH.

B cekunm gucmiest pacnoyioxkeH )XUAKOKpUCTAIIIHYeCKU nuctuiert TEFT
10.4”.

CrpaBa OT qucIies: BEpTUKAIBLHO PACIIONOXKEHA CEKIUS a(aBUTHO-
1upoBoit KiIaBuaTyphl: 36 andaBuTHO-IIUPPOBEIX, 28 CHEIUATBHBIX KIABHIIL.

BHu3y noa npucreeM pacnosiokeHa TOpU30HTAIbHAS CEKIUS
(GyHKIIMOHATHHOM KJIABHATYPBI U CTAHOYHON KOHCOJIU, B KOTOPOU pa3MeIleHbI:

* pyHKIIMOHAIbHAS KIaBUaTypa: BoceMb kiaBuil «F1»-«F8» u cemb

IW .

KIaBHUII «+X», «-X», «+Y», «-Y», «+Z», «—2L»,

* JIBE CIICIIMAIbHBIE KJIABUIIIN: («HPOKPYTKA») u
(«ITEPEXO/l»);

* CTAHOYHAsI KOHCOJIb C 3JIEMEHTAMU YIIPABIICHUS:

& kHomKa «1» («ITY CK»);

& kHomka «0» («CTOID»);

& MEPEKITIoYaTelb - KOppekTop noaauu «JOG»;

& TIEPEKIII0YATEIIb - KOPPEKTOP PYUHBIX mojad «F»;

& MEPEKITI0YATEIb - KOPPEKTOP CKOPOCTH BPAIICHUS IITTUHICTS «S»;

& TIEPEKII0YATENIb PEKUMOB pab0Thl cO cTaHKOM «MDI»...«RESET».

B mmxHeM npaBom yriny nanenu [10 B mmacTMaccoBoil HaKJIaJIKe cieliaHa
Huma 1 BeiBoaa pazséMoB USB1 u USB2. Pazném USBI1 paboTtaeT B pexxume
VYUITVY, pazsém USB2 pabortaet B pexxume MS DOS. Huia 3akpsiBaeTcs ruOKon
KpbIIKoM. Hax Huren pacnonokeHsl 0TBepcThs ¢ MapkupoBkoi «DC» n «kER»
JUJISL BBIBOJIA CBETOIMOIHBIX HHAUKATOPOB.
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Pucynok 2.2 — [Tanens nyinera oneparopa YUIIY NC-201M
4.2. J1eMeHTHI IyJIbTa ONlepaTopa

4.2.1. TaauKaTopsbl

AC — unnukarop nogauu cereBoro nuranus B Y UITY NC-201 u NC-202
(3enméHoro 1BeTa):

* UHAUKATOP TOPUT — CETEBOE NUTaHKE MojaHo Ha YUIIY;

* UHJIUKATOP HE FOPUT - CETEBOE MTUTAHUE OTCYTCTBYET UJI CETEBOE
MUTaHHE HEUCITPABHO.

DC — unnukartop BratoueHus nutanus YUITY (3enénoro npera):

* UHAUKATOP TOpUT — niutanue Y UIlY BkiItOUYEHO;

* UHJMUKATOP He TOpHUT - mutanue Y UIIY BBIKIIOUEHO WIIM HEUCIIPABHO.

ER — unnukatop ommbku B padore YUIIY (kpacHoro 1Bera);

UHANKATOp 3aropaercs, ecinu B padote YUITY cucremoit «tWATCH DOG»
BBISIBJIEHA OLIMOKA, TPU 3TOM CHUMAETCSI CUTHaJI roToBHOCTH YUIIY .



4.2.2. BBIKJII0YATEJIN U KHONKH
OFF

Y

ON

CeteBoii BhIKII0YATEb (3aMOK ¢ KiitouoMm B YUITY NC-201
u NC- 202)
Ucnonwszyercs aist BiodeHust/Beikaouenus (ON/OFF) nuranus YUITY
MOBOPOTOM KJIIOYa B 3aMKE.

Knonka ABAPUHHOI'O OCTAHOBA (kHOIKa-
rpubok kpacHoro 1sera B YUIIY NC-201 u NC- 202)

KHomnka nomkHa OTKII0YATh yIPaBISIOIIEE HAIPSKEHNUE CO cTaHKa. [
MOATOTOBKU NOBTOPHOT'O BKJIFOYEHUS CTAHKA MTOCJIE aBAPUUHOTO OTKIKOYEHHUS
HE00XO0AMMO MOBEPHYTh KHOMKY 10 IIeTYKa B HAIIPaBJIECHUH, YKa3aHHOM
CTpeJIKaMH Ha KHONKe. JleMCTBUS, BBIIIOJIHAEMbIE 110 JaHHOM KHOIIKE Ha CTaHKE, U
UX MOPSAJOK 00ecreunBaeT pa3padOTUMK CUCTEMBI.

BHUMAHME! YUITY NC-201M HE UMEET KHOITKI ABAPUITHOT'O
OCTAHOBA HA ITVJIbTE OITEPATOPA. ABAPUMHbIN BBIKJIFOYATEJIb
BXOIUT B KOMIUIEKT ITOCTABKH VUITY KAK CAMOCTOATEJIBHOE
N3EJINE. PASPABOTUUKY CUCTEMbI HEOBXO/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 )

OcraHaBnIMBaeT IBUKEHUE C yIIPABISEMbIM 3aMEIJIECHUEM U YCTAaHABIMBAET
pexum «HOLD». [l Beixona u3 pexxuma « HOLD» HeoO6xoauMo cHOBa HaxaTh
kHONKY «CTOII» u «ITYCK». He neiictByeT npu Hape3aHUH PE3bOBI.

4.2.3. llepexirouarenu
IlepekJrouarelib - KOPPEKTOP CKOPOCTH BpalleHUs] IINMHHIES «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,

Iepexaroyarenan —
JOG @ KoppekTop no- a4 «JOG»

1
( (tormbko s 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 MRl [JepexJ/io4aTe/ib PeKMMOB

STEP padoThHI CTAHKA
«MDD»...«RESET»
AUT ) Sp—
MDI RESET

B pexnme « YITIPABJIEHUE CTAHKOM)» nepekiroyaTens N03BOJISET €
[TO VUIIY 3anarb pexum paOoThl cTaHKa. AKTUBU3AIMS NEpEKI0YaTes 3a1aéTcs
unctpykuueit CWP 1ipu xapaktepuszaliu CUCTEMBI.

[lepekmrouaTenemM MOKHO 3a7aTh CIEIYIOIINE PEXUMBI padOThI CTaHKa:

* «MDI» — pexnum «PYYHOM BBOJ KAJIPA»:

npu HaxaTuu KHONKU «ITY CK» BeInosiHsieTCs: 0TpabOoTKa Kajipa,
HAaOpaHHOI'O B CTPOKE BBOJA/PETaKTUPOBAHHUS.

« «(AUTO» — pesxnm «KABTOMATUYECKHUN»:

npu HaxaTtuu kHOonkH «ITY CK» BeinmonnsieTcs orpadotka Beeil YII kanp 3a
KaJIpOM.

* «STEP» — pexum «KAAP»:

npu HaxkaTtuu KHONIKK «ITY CK» BeInonHsieTcs oTpaboTKa 0JIHOTO Kajipa
VII.

* <(MANU» — pexuMm «BE3PASMEPHBIE PYYHbBIE
HEPEMEIEHUS»:

¢ HaxkatueM kHOMKHU «ITY CK» ock, BeIOpaHHas ¢ KJIaBHATYPhl HAKATHEM
knasunm «CJABUT HA CTPOKY BHEPEI» umun «CIBUT HA CTPOKY
HA3A/I», HauMHaeT IBUTaThCsl CO CKOPOCTHIO M B HAIIPABJICHUH, BHIOMPAEMbIMU
nepekitouareneM koppekropa nojgad «JOG». [Ipu ornyckanun kHonku «ITY CK»
OCh OCTAaHABJIMBAETCS.

* «(MANJ» — pexxum «PUKCUPOBAHHBIE PYUHBIE
INEPEMEIEHMU S »:

¢ HaxxatueM KHOTIKH «ITY CK» BbIOpaHHas OCh CMEIIAEeTCs Ha BETUUNHY
NepeMEILEeHHs], BBEICHHYIO C KJIaBHaTypbl ITpu nomomu koga JOG (Hanpumep,
JOG=50). CkopocTh 1 HanpaBlieHuE BEIOMPAIOTCS MEPEKITI0YATENIeM KOPPEKTOpa
noxay «JOG».

« «<PROF» — pexxum <KABTOMATHUYECKUIM BO3BPAT HA
HPO®UIIb»:

nipu HaxaTtuu KHONKK «ITY CK» BbITIONHSAETCA BO3BpPAT B OTIPABHYIO TOUKY
Ha npoduiie mociie pyyHoro nepemenienus ot npoduis. Bo3spar ocymectBisiercs
¢ BRIOOPOM OCH MpH KcIonb3oBaHuu kKojga RAP=0 unu aBTomarnuecku ochb 3a
OCbI0 B 00paTHOM MOPSIKE, BHITOJIHEHHBIM ITPU UX OTBOJE, C UCIIOJIb30BAaHUEM
koga RAP=1. CkopocTb U HanpaBiieHHuE BEIOMPAIOTCS MEpeKIoyaTesieM
koppekropa noaad «JOG». JIBukeHre HaUMHAETCS ¢ HaKaTUEM KJIABHILIH
«ITYCK».

* <tHOME» — pexum «BBIXO B HOJIb»:

npu HaxkaTuu KHONKU «ITY CK» ocyiiecTBisieTcsi BbIXO/ B UCXOIHYIO
MO3UIIMIO OCH (B MO3UIIUI0 MUKPOBBIKITIOUATENS] a0COIIOTHOTO HYJISI OCH),



BbIOpanHOM ¢ knaBuaTypsl kinasuiamu «CABUT HA CTPOKY BIEPEl) unu
«CABHAI HA CTPOKY HA3A»

* «(RESET» — pexum «CBbPOC»:

npu Haxatuu kKHOIKH «ITY CK» oOHyseTcs nHbopMaIis, HaXoAA11ascs B
nuHaMudeckoM O0ydepe. OcytiecTBisieTcsi BBIOOP HYJI€BOW Ha4YaIbHON TOYKU JISI
BCeX oceil, n BbiOpanHas Y11 yctanaBnuBaercs Ha nepBbiil kagap. COpachIBatoTCs
tekyue M, S, T pynknuu. Koppekropa HHCTpyMEHTOB U HaYaJIbHBIX TOYEK,
3aHECEHHBIE B COOTBETCTBYIOIIME (Pailiibl, HE CTUPAIOTCS.

4.2.4. DyHKUMOHAJBbHAS KJIABHATYPa
4.2.4.1 Haznauenue pyHKkmoHaIbHbIX KIaBUll « F1»—«F8» m «kaaBumn

TOKAPHOT0 KpecTa»: «+X», «-X», «+Y», «-Y», «+Zx», «Z» n M paccmorpeno

IIPU ONKMCAHUU UX PUMEHEHHS B peKUME 0TOOpaxkeHust nHpopmaluy Ha
BUieocTpanulie #7 aucruess YUITY.

2.2.5. AndaBuTHO-uM(pPPOBa A1 M cllelMATbHAasA KJIaBUaTypa

4.2.5.1 OcHoBubIe andaBUTHO-IU(PPOBBIE KIABUIITH HAOOPHOTO OIS
COOTBETCTBYIOT 10 CBOEMY HAa3HAYEHHUIO KJIABUIIAM KOMIIBIOTEPHOU KIIaBUATYPHI.

2.2.5.2 Kpome ocHOBHBIX anaBUTHO-1IM(DpoBbIX KiaBwuil, B YUIIY umeercs
HECKOJIBKO CHELUATbHBIX KJIABUIL, HA3HAYEHUE KOTOPBIX IPUBEIEHO HHIXKE.

ITPEXO/IbI

OobecneunBaet nepexon u3 pexuma «KKOMAHIA» B pexum «YIIPABJIEHUE
CTAHKOM» u o0patHO. MokeT ObITh UCTIOBb30BaHa MpU paboTe B MporpaMmMax
[1K kak knaBumma «F1».

Bremmonnser nepexon mexay Buaeoctpanunamu #1 u #7 u nepexon us
BUJICOCTPaHUIIBI #6 B BuseocTpanuily #7. O0ecrnieunBaeT rnepexo/a Ha BTOPYIO
CTpaHMIly U o0paTHO B MeHI0 «Cpeaa» npu komnuisuuu nporpammsl PLC.

OO6ecrieunBaeT IPOKPYTKY MeHIO B penakrtope YUITY. Moxer ObITh
UCroJib30BaHa npu padore B nmporpammax [1K kak knaBuma «F10».

IHPOKPYTKA



BO3BPAT HA LIAT

[Tepemerniaetr Kypcop BJI€BO OT TEKYIIIETO MOJOKEHHUS.

CJIBUT BITEPE]]

[Tepemeniaet Kypcop BIIPaBO OT TEKYLIETO MOJIOKEHUSI.

CJBUT HA CTPOKY HA3AJ

1. B pexxume «kKOMAHIA»:
* BBI3bIBACT U3 Oydepa naMaTu 00y U3 MOCIETHUX BBEACHHBIX BOCBMU
KOMaH/[ Ju1si TOBTOpHOTro BBoAA Kiasuie «K ENTER;

* 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 «KABTOMaTHYeCKHii»
(«<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 KapPOB IMOCPEICTBOM KIIABHIIIN
«ITYCK» B pexnme «PYUHOM BBOJ KAJIPA» («MDI»).

CABUI HA CTPOKY BIIEPE]]



1. B pexxume « KOMAHIA»:

* BBI3BIBACT U3 Oydepa mamMsTu Jr00yI0 U3 MOCIETHUX BBEIEHHBIX BOCBMH
KOMaH/[ Ju1sl TOBTOpHOTro BBoAa Kiasuie «KENTER»;

* npu peaaktupoBanuu Y11 ucrone3yercs i nepeMeneHus Kyp- copa K

cleayroueMy Kaapy.

2. B pexume « YIIPABJIEHUE CTAHKOM»:

* HCTIOJIB3YETCS ISl MOMCKA Kaapa, ¢ KOTOPOro MOKET ObITh HayaTa
otpabotka YII B pexxumax padotel «KAIAP» («STEP») unu
«ABTOMATHUYECKHAMN» (<KAUTO»);

* UCMOJB3YETCs PH BbIOOpE ocH [t ABMKEeHUS B pesxkuMax « MANU»,
«MANJ», «PROF», «<HOMEDy;

* B coueTaHuu ¢ kiasuiieil «ALT» npokpyuuBaet u3 Oydepa komaHa 1
MIOBTOPHOTO BBIITOJTHEHUSA:

- mo0yr0 13 nocyieHuX 16 BBeIEHHBIX KOMaH/] TOCPEJCTBOM KJIaBUIITH
«ENTER» B0 Bcex pexxuMax paboTsl, kpome pexxnma «PYUHOM BBOJL
KAJIPA» («<MDI»);

- mo00# U3 nocaeaHux 16 BBEAEHHBIX KaPOB ITOCPEICTBOM KIIABHILIN
«ITYCK» B pexume «PYUHOM BBOJ] KAZIPA» («MDI»).

5. HanapkKa cTtaHkKa

Hanagka ctaHKka Ha 06paboTKy 3aAaHHOM AeTain COCTOUT U3 CneayroLWmX
31€MEHTOB U 3aKpen/ieHNe PexyLLero MHCTPYMEHTa, 3aKkpenieHune 3aroToBKM,
YyCTaHOBKa OCei Ha HOMb, ONpeAeneHne PasMepoB PEXKYLLLEro MHCTPYMEHTa
(KoppeKunsa Ha MHCTPYMEHT), BBOA, yNpaBAABLIEN NPOrpammbl.

5.1. YcTaHOBKa M 3aKpenaeHue 3aroToBKM.

5.1.1. 3aroToBKa KpenuTcA B NaTPOHe YCTaHOBNAEHHOM Ha WNuHAene CTaHKa.
5.2. YCcTaHOBKa M 3aKpenneHne pexxyLLero MHCTpyMeHTa.

5.2.1. Pe3ubl Heobxoammble ana obpaboTku 3arotToBKM cornacHo PTK
YCTaHaB/ANBAIOT B ONpeaeneHHble NO3MLMN aBTOMATUYECKON PEBOIbBEPHOM
rOJIOBKM.

5.3. BkAtoyeHMe cTaHKa (naHenb ynpaBaeHus).

5.3.1. BKnounTb pyKOATKY BOAHOro aBTomaTta 1

5.3.2. BKnwounTb KHonKy “Mogava HanpsxeHua” 3

5.3.3. HakaTb Knasuwmn , F1 (naHenb nynbT onepaTtopa).

5.4. YcTaHOBKa ocel Ha HoAMb (NaHenb NynbT onepaTopa)

5.4.1. YcTaHOBUTb peXMm paboTbl cTaHKa « HOME» («BbixoZ4 B HONbY)

5.4.2. HaxkaTb nocieaoBaTeIbHO KnaBuwu ocen X, Z — cynnopT aBTOMaTUYECKN
BbIMAET HA HONb

5.5. OnpegeneHne pazmepoB NHCTPYMEHTA HA CTaHKe.



5.5.1. Nepentn B pexknum paboTbl cTaHKa «MANU» («Be3pasmepHble py4yHble
nepemMeLLeHnA») U HaxaTuem Knasuwu Z, X, I OTBECTM CYNNOpT K NpaBomy
TOPLY 3aroTOBKMU.

5.5.2. MNepeintn B pexknum paboTbl cTaHka «MDI» («PyyHol BBOA Kagpa»)

5.5.3. 3apatb yacTtoTy BpaweHua wnuHaena: SS500 M3, BKIHOYUT KHOMKY «[1ycK»
(3eneHoro uBeTa) 3aroToBKa Ha4YHET BpallaeTcs.

5.5.4. MNepentn B pexknum paboTbl cTaHKa «MANU».

5.5.5. NoasecTtun peseu, noagpesaTtb TOpeL, OTBECTU pe3eL, No ocu X.

5.5.6. HakaTb Knasuwmn «npokpyTka», F3 (F4) «BBOA KOppPEKTOpPa».

5.5.7. HabpaTtb c KnaBmaTypbl [/] 1. [4] Z0 (ENTER).

5.5.8. Noagectu pesew, 1 NPOTOYNTb NO ocK X (No AnameTpy) U OTBECTM pe3eL, Mo
ocun Z.

5.5.9. NMepeitn B pexkum paboTbl cTaHKa «MDI» 3a4aTb OCTaHOB WNUHAENA
Habpas M5 un «[lyck» (3eneHoro yBeTa) — WNUHAEb OCTAHOBUTCA.

5.5.10. N3mepsiem anameTp 06paboTaHHOM NOBEPXHOCTU

5.5.11. Hakatb Knasuwm F3 (F4) |Z| 1. |Z| x50,5 TeM cambim onpeaenvs
pa3mep MHCTPYMEHTA Ha CTaHKe (KOPPEeKLUMIO Ha MHCTPYMEHT).

5.6. BBoA ynpaBadAwoLLeN NPOrpaMmmbl

5.6.1. MNepenTtn U3 pexxuma «ynpasaeHMe CTaHKOM» B PEXMM KKOMaHAa»

HaXXaTnem Knasuiun -

5.6.2. Bectun Y.
5.7. O6paboTKa geTann B aBTOMATUYECKOM PEXKMME MO NPOrpamme.

5.7.1. NepenTn B pexknm «ynpasaeHne CTaHKOM» HaXaB Knasuuly .
5.7.2. NepeiTn B pexxmum paboTbl cTaHka «AUTO» («ABTOMATUYECKUIAY), 3aKPbITb
orparkaeHue, HaxkaTb KHOMKy «[yck» (3eneHoro uBeTa) HauHeTcA obpaboTKa
3aroTOBKM.

5.7.3. Nocne okoH4YaHMA 06paboTKKU, OTKPbITb Orpa*kaeHNe, CHATb AeTanb,
NPOU3BECTU KOHTPO/b.



JlaGoparopHasi paGora Ne3

Tema: «O3HaKOMJIEHHE C YCTPOHCTBOM U padoTOil 0CHOBHBIX Y3J10B
BEPTUKAJIBHO-CBEPJIMJIbHOIO cTanka ¢ YITY, Hanaaka cranka Ha
00padoTKy 3aJaHHOM 1eTATN.

1. deab padothl: [IpakTHUEeCcKOE 03HAKOMIJICHHUE C METOAUKOMN HAIAIK!
BEPTUKAIbHO-CBEPAMWIBHOTO cTaHKa MoJl. 2P135®2 ¢ ycrpoiicteom UITY 21132-3
U ero paboToi, 03HAKOMJICHHE C CHMBOJIaMU M 0003HAYEHUSIMH Ha IyJIbTaX CTaHKa
u yctporcrsa UIIY.

2. UcxoaHbie JaHHBIE:
00opy10BaHMeE, 0CHACTKA, MIPUHAMJIEKHOCTH, JOKYMEHTALMS

2.1. Cranok 2P135®2 ¢ ycrpoiictsom UITY 21132-3.

2.2. ITpucnocoOnenus sl 3aKperuieHrs 3aroToBku (TUCcKu, coopka, Y CII,
naTpoH u 1.1.) cornacuo PTK.

2.3. CMeHHBbIE BTYJIKHU JJI51 3aKPETICHUS CBEPII.

2.4. Pexxyiiue MHCTPYMEHTHI (CBEpJia, 36HKepa, METUUKHU, PA3BEPTKHU U T.1.)
cornacHo PTK.

2.5. 3MeputenbHble HHCTPYMEHTHI (IITAHT€HIUPKYJIb, CTOMKA C
UHIUKAaTOpoM, Kanuopsl) cornmacio PTK.

2.6. TexHonoruyeckas JOKyMEHTAIUs M0 pa3padOTKe yIPaBIISIONICH
IporpamMmsl (4epTex AeTalld, pacueTHo-TexHonorudeckas kapra (PTK), nenra —
IPOrPaMMOHOCHUTENb, paclieyaTKa yIpaBIIAIOIIEH POrPaMMBI).

2.7. 3arotoBka getanu (2-3 mTyKu).

2.8. PykoBOACTBO MO dKCILTyaTanuy CTaHKA.

2.9. MHCcTpyKIHs 10 TEXHUKE 0€30MacHOCTH.

3. O0mue cBeAeHUs 0 CTAaHKE

3.1. Ha3znauenwue:

CTaHOK BEPTUKAIbHO-CBEPJIMIBHBIN C PEBOJIBBEPHOM I'OJIOBKOM, KPECTOBBIM
CTOJIOM Y YMCIIOBBIM IPOTPAMMHBIM YIIpaBiaeHUEM MOJ. 2P135d2 npenHasHaueH
JUISL BBIIIOJIHEHUS OTIEPALlUii: CBEPJICHUE, 36HKEPOBAHUE, PACCBEPIIMBAHUE,
3eHKEpPOBaHNE, pa3BepPThIBaHNE, HAPE3AHUE PE3hObI, JErKOBOT'O MPSIMOJIMHEHHOTO
dbpe3epoBaHus B YCIOBUSAX METKOCEPUMHOTO M CEPUITHOTO IPOU3BOJICTBA.

Hanuuue Ha cTaHKe ECTUILTUHIECIBHOW PEBOJIBBEPHOM TOJMOBKH IS
aBTOMATUYECKOM CMEHBI MHCTPYMEHTA, KPECTOBOT'O CTOJIA C MTPOrPAMMHBIM
YIPABJICHUEM TTO3BOJIIET OCYIIECTBUTh KOOPAMHATHYIO 00paboTKy (haHIEB,
KPBIIIEK, Manenen u T.4. be3 mpenBaputensHoil pa3mMeTku U 0€3 TPUMEHEHUS
KOHIYKTOPOB.

3.2. Texnuyeckas xapakTepuctuka cranka 2P135d2



o ['OCT 8-88 KJj1acc Togynocta H

Pa3mepsl paboueil moBepXHOCTH CTOJIA: MM
HIMpHUHA 400
JUIHA 710

Haubomnbiiee nepeMeliieHne cTojia mo Ocsam: MM
o ocu «X» 630
0 OCU «Y» 360

HauGonbiee nepemenienyue cynmnopra:

10 OCH «Z» MM
HE MEHEE 569

Haubonbimuii auamerp HapezaemMoi pe3b0bl B CTaIH
45 TOCT 1050-74 24mm

Konen mmunaens ais ceepienus no CT COB 147-75

Konyc Mop3se 4
Haubonbmmit auametp dpessl 100mMm
[Tapametp ¢ppezepoBanus MM
HIMpUHA 60
riryonuHa 2
Yucno mnuHaene peBoabBEPHON IOJI0BKU 6
PaccrosiHue oT ocH IINMHAEINS 10 HAPABIISIOIINX KOJIOHHBI 450mMm

HauGomnbiee paccrossHre OT TOpIia MIMHHAETS 10 padoueil TOBEPXHOCTH

CTOJIa HE MEHEE 600MM
CKOpOCTh OBICTPOTO TIEPEMEIIECHUS CYIIIIOPTa 4 m/MuH
KommuectBo nogay cynmnopra 18
[Ipenensl mogau cynmnopra 10...500mm/MuH

KonmuecTBo ckopocTel MINMUHAES 12



IIpenensl 4acTOTHI BpallleHUsT IIITUHIEIS 35,5...1600
00/MuH

CKOpOCTh OBICTPOTO TIEPEMENISHUS CTOJIA U Cala30K 7M/MuH
TouHOCTh MO3HMIIMOHHOI'O CTOJIAa M caja3oK Ha JmHe xoxa 0,5MMm
JIMCKpETHOCTH 3aJaHUsI IEPEMEIICHUI 0,01mMm

Bpems cMeHbl THCTpYMEHTA, C

MIOJTHBIN 000POT 8,55
Ha OJIHY ITO3ULIAIO 3,75
Hawnbonwimas Macca oOpabaThIBaeMbIX JIeTANICH 300 xr

3.3. OCHOBHBIE y3JIbl CTAHKA

Kononna n ocHoBaHue

KomonHa npeacraBiseT OTIMBKY KOpoO4uaToi (GOPMBI C TIOCKOCTSMHM IS
KpEIUICHUS CTaJbHBIX HampaBisomux. OCHOBaHUE CTOJIA — YyT'YHHAas
OTJIMBKA, HA MJIOCKOCTH KOTOPOM 3aKPEIUICHBI CTAIBHBIE HAIIPABIIAIOLIUE, 10
KOTOPBIM JIBUKYTCS CAIA3KHU.

KopoOka ckopocteit
[lectuctynenyaras KOpoOKa CKOPOCTEH pacmoiokKeHa B KOJIOHHE CTaHKa.
OHa City>XuT U1 nepefayu WIHHACTIO PA3JIMYHBIX YaCTOT BPalCHUS.

CynnopT ¢ peBOJIbBEpHOM IOJI0BKOM
MpeHa3HaYeH JIJIsl OCYIIECTBICHUS OBICTPHIX MEpEMEIIEHUN 1 pabounx
110J1a4 PEBOJIbBEPHOM T'OJIOBKH.

Penykrop crona
MpeHa3Ha4YeH JJIs1 OCYIIECTBICHUS ObICTPBIX, CPETHUX U METTKUX
MEPEMEILICHUH CTOJIAa U CaJla30K OTHAEIBHO.

CTtoJ1 KpeCcTOBBIM

Cton KpecTOBBIN CITYUT AJi1 yCTAaHOBKU 00pabaThiBaeMbIX AeTaneit. CTon
umeet Tpu T-o0pa3Hbix na3a. CTon nepeMeniaercs B JByX
B3aMMOINEPIIEHUKYJIAPHBIX 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 IIPUBO/I, TO3BOJISIIOLINN HAPABIISITH 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 ypaBieHus (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 KOPPEKIUHU 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 KPEIUIEHNE NHCTPYMEHTA

CBepia Hy>)KHOTO AMaMeTpa BCTABIIAIOTCS B OIPEECIICHHBIN IITUHAEIb
PEBOJIBBEPHO I'OJIOBKH COIVIACHO pacdyeTHO-TexHosorndeckon kapre (PTK)
CMOTpH pucC.2.

4.2.3. HaxoxJieH1e HyJI€BOW TOYKH MPOTPAMMBI

Haiitu Hy/eBy10 TOUKY IPOrpaMMbl — 3TO 3HAYUT BBICTABUTH CTOJI CTAHKA C
YCTaHOBJICHHOW Ha HEM 3ar0TOBKOM TakuM 00pa3oM, 4TOOBI HyJieBasi TOUKa
3aroToBKH (CM. puc.2) COBMaJia C OCbI0 HHCTPYMEHTA, HAXOJIAIIErocs B paboueM
MOJIO’KEHUH PEBOJIbBEPHOU T'OJIOBKH.

JI71 3TOrO0 HYXKHO:

1. Tlepexmrouaresb, pacIoiaOKEHHBIN HA MYJIBTE YIIPABICHHS YCTPOKCTBA C
UITY 2I132-3 nepeBecTH B MOJIOKEHUE «HYIIbY

2. Illepexmtouarensb 7 (puc.l), pacronoKeHHbIN Ha MyJIbTE€ CTAHKA,
NIEPEBECTH B MOJIOXKEHUE «PYUYHOE YIPABICHUE).

3. Tym6aepom 22 (puc.1), pacnoyio)K€HHOM Ha IMyJIbTE YIIPaBJICHUs CTaHKa,
Ha0paTh HYKHYIO OCh TIEpEMEIICHHS (X WK y) U TIPH MoMoIy TyMOiaepoB 19 u 21
NEPEMECTUTH CTOJI CTaHKA C YCTAHOBJIEHHON Ha HEM 3arOTOBKOW Ha CTOJIBKO,
4YTOOBI HyJIEBasi TOUKA 3arOTOBKH COBIAJIa C OChI0 HHCTPYMEHTA, HaXOIAILErocs B
paboueM MOJIOKEHUU PEBOJIBLBEPHOM TOJIOBKH.

4. Tloka3zaHue BEMYUH X U y, 0003HAYAIONTNXCS HA IMPPOBOM Ta0IIO0
nynbTa ynpasienus ¢ UITY, Habpate Ha 6510ke KOppekTopoB 21-26. 3HaueHune
BEJIMYMHBI 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 TOJIOBKU 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 nomoiuu TymosepoB 19 u 21 (puc.1) MenneHHo onmyckaeM
PEBOJIBBEPHYIO T'OJIOBKY BHU3 JI0 TE€X MOP, IIOKA 3a30p MEXAY MIIOCKOCTHIO
3aroTOBKU U HUHCTPYMEHTOM OYJIET paBEH SMM.

[Tokazanus BenuuuHbl «R», o003Havaronecs Ha UGpPoBOM TabI0 MyJIbTa
ynpasienus ¢ UITY naGpats Ha 6510ke KOPpEeKTOpOB «1-9» mox mudpoit 1.

Ha sty Benmnuuny «R», mpu pabote 1o nporpamme OyAeT OCyIIEeCTBIATHCS
OBICTPBIN TIOJIBOJ] PEBOJIBBEPHOI I'OJIOBKHU K 3arOTOBKE B TIEPBOM MOZUIIMH.

Hanee Tym6iepom 19 BEIBOAUM PEBOJIBBEPHYIO TOJIOBKY B BEpXHEE
UCXOJHOE MOJI0KEHNE, 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 JIeTalln

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 MTPOTPpaMMHBIX nepekmrouatessix (02,...09)



JlaGopaTopHasi pabGora Ned

Tema: «Hanagka ropu3soHTaJdbHO-(PPE3EPHOrO CTAHKA M eJIMTEJIbHOMI
rOJIOBKM Ha (ppe3epoBaHMe KAHABOK HA HMJIMHAPHUYECKUX M TOPLEBbIX
MOBEPXHOCTAX).

eab padoThI:

1. HayuuThcst mpriemMam MCIIOJHEHUS OAHOM U3 Ppe3epHbIX padoT —
dbpe3epoBaHue KaHABOK HA ITMIMHAPUYECKUX U TOPIIEBBIX TOBEPXHOCTSIX.

2. 3y4nTh yCTPONUCTBO MEXAHU3MOB OTCUETA JICIUTEIILHON TOJIOBKH,
METOJIMKY WX HAJIaJIKH, CIOCOOBI YCTAHOBKH U KPEIIJICHUS Ha TOJIOBKE JINMOA.

3. OcBOUTH METOABI JEIEHUS, KOTOPBIE MOTYT OBITh HUCIIOJIb30BAHbBI IPH
paboTe ¢ yHUBEPCAIbHOU JACIUTEIIBHON IOJIOBKOM.

4. OcBOUTH CNIOCOOBI YCTAHOBKHU U KPETUICHHS TOJIOBKH Ha CTOJIE CTAHKa.

5. OcBOUTH CIIOCOOBI YCTAHOBKHU U KPETUICHHS OMPABKU B IIMUHJEIEC CTaHKA
Y MHCTPYMEHTA Ha OIpaBKe, ClIOCO0 MPOBEPKHU X OUCHHUS.

1. O6opynoBanue, Npucnoco0JeHNsi, HHCTPYMEHT, HATJISI/THbIE TOCOOUA

1.1 I'opuzoHTa)IbHO-(hPE3EPHBII CTAHOK.

1.2 YHuBepcanbHas nenuTenbHas TOJI0BKa, 3a0Hss Oa0Ka.

1.3 JIuckoBsie Gpe3sbl.

1.4 3arotoBku.

1.5 OnpaBku 17151 KpEIJIEHUs] HHCTPYMEHTA.

1.6 3aroroBku.

1.7 Yeptex 06pabaTbiBaeMOM 3arOTOBKH.

1.8 Habop raeuHbIX KIIIOUEH.

1.9 U3mepuTenbHbIld HHCTPYMEHT: IITAHT€HIIUPKYJIb, MATHUTHASL CTOMKA C
WHJMKAaTOPOM YaCOBOI'O THUIA.

2. ITopsAiOK BHINOJIHEHUS PadoThI

2.1 CooO1ieHne TeMbl, TIaHa, TOCTAaHOBKH IIEJIM YPOKA.

2.2 MHCTpyKTaX MO0 TEXHUKE 0€30MaCHOCTH.

2.3 V3yuuTh uepTex AeTaiu, mojyiexaiieir oopadboTke.

2.4 BKIIIOUUTH CTAHOK, TPOBEPUTH €ro padOTy HA XOJIOCTOM XOJY.

2.5 IlpousBecT HANAAKy CTaHKA.

2.5.1 OtBecTH cTOJ B yA00HOE 7151 HAJaJAKU MOJI0KEHUE.

2.5.2 YCTaHOBUTH HA CTOJI M 3aKPEINUTH AEIUTEIBbHYIO FOJIOBKY H 33/ THIOK0
0a0Ky.

2.5.3 B xoHM4eCKOE OTBEPCTHE IIMUHJIEIS YCTAHOBUTD LIEHTP C MTOBOIKOM.

2.5.4 YcTaHOBUTH OMPABKY B LIEHTPAX AEIUTEIBLHON TOJOBKH U 3a]IHEH
0a0Ku, 3aKpeNUTh XBOCTOBUK XOMYTHKA B MMa3y MOBOJKOBOM TUTAHKU HA IIMTHH/IEIIE
JEIUTEILHON TOJIOBKH, 3aKPEIUTh IMTUHOJb 3a/IHEH 0a0KH, TPOBEPUTH OMEHHE
WIHHAPUYECKON 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 KPOHILUTENH U 3aKPENUTh €TO0.

2.5.6 YcraHoBuTh 00pabaThIBa€MyI0O J€Talb [0 OTHOIIEHUIO K (pe3e B
TaKoe MOJIOKEHUE, YTOOBI TEOMETPUYECKast OCh BpallleHus (Ppe3bl pacroiaraiach
HaJ CEpEIMHON LIWIMHIPUYECKON YacTH AETalU, T/I€ MPEACTOUT (hpe3epoBaTh
KaHaBKH.

2.5.7 YcraHoBUTH TIIyOUHY pe3aHus. /[ 3Toro HeoOX0IUMO MOJBECTH
OCTOPO’KHO JIETaJlb MO/ Bpallarolytocs ppesy 10 conpukocHoBeHust. OTBecTr
CTOJI B CTOPOHY OT (hpe3bl U, BE/Isl OTCUET MEepEeMEIEHHUS 10 JIUMOY, MOTHATh
KOHCOJIb 3aKPEIHUTb.

2.5.8 Hanagute TpeOyemMyro 4acTOTy BpallleHUs IIMUHACIS U To/1avy.

2.5.9 IlpousBecTu (hpe3epoBaHue MEPBOIo ma3a, 0TBECTU CTOJ, PYKOSITKON
JENUTENIbHON TOJIOBKU MOBEPHYTH IINMHUHJIETb HA TpeOyeMblil yroiu, gppe3epoBarhb
CIEAYIOUIYIO KAHABKY.

2.6.10 Cuatb 00paboTaHHYIO JETaNIb CO CTAaHKA, UMEIOIIUMHUCS CPEJICTBAMU
U3MEpEHUS MPOBEPHUTH COOTBETCTBUE 00paOOTAHHOM JeTaIN TPEOOBAHUSIM
yepTrexKa.

OTYET
1o JiaboparopHoii padore Ned

«Hanmaaka ropu3oHTaAIBLHO-(ppPEe3epPHOro CTAHKA U AeJIUTETbHOM
roJIOBKHU Ha ()pe3epoBaHMe KAHABOK HA HWIHHAPUYECKHUX M TOPLEBBIX
noBepxHocTax. O0padoraTh AeTajab».

1 JIaTh KpaTKyt0 TEXHUYECKYIO XapaKTEePUCTUKY CTaHKA.

2 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 cranka ¢ UITY, Hanaakoit ctanka Ha 00pabOTKy
3aJJaHHOU JIETAJIN.

2.UCXOJHBIE JAHHBIE: O6opyaoBaHue, ocCHacCTKa, MPUCIOCOOICHUS,
MPUHAJICKHOCTH, TOKYMEHTAIIUU.
2.1. CtaHoK TMna 6P11M®3-1 c YUIYy 2P32.

2.2. Pexxyuwime MHCTpyMmeHTb! (bpesa, ceepno)

2.3. MpucnocobneHne ana sakpenneHna 3aroToBKM-NpmxBeaThbl, ynopbl

2.4. U3mepuTenbHble MHCTPYMEHTbI: LUTAHFEHUMPKYb, TIMHENKA

2.5. TexHONOrn4yeckasa AOKyMeHTauuA no pa3paboTke ynpasaaoLwer nporpaMmmel,
yepTeX JAeTasn, pacCy4eTHO-TEeXHOJIOrMYecKana KapTa, PyKONMCb NPorpammol.

2.6.3aroTtoBKa getanum

2.7. PyKOBOACTBO MO 3KCMayaTauum CTaHKOM

2.8. MHCTpYKuMA no TexHMKe 6e3onacHOCTH

3.0BLWHME CBEAEHUA O CTAHKE 6P11M®3-1

3.1. HazHa4yeHMe 1 061acTb NPUMEHEHUS
BepTuKanbHO-ppe3epHbIA KOHCO/IbHbIN CTaHOK € YTTY U MHCTPYMEHTa/IbHbIM
MarasMHOM, HEMOBOPOTHbIM BEPTUKANbHbLIM LUNMHAENEM U HENOBOPOTHbIM
ctonom 6P11M®P3-1, npeaHasHayeH AN MHOroONo3mMLUMoHHOM 06paboTku nsgenni
CNOXKHOTo NpodmAa U3 CTaNN, YyryHa, LUBETHbIX MeTannos. Ha cTaHKke moryT
BbIMNONHATLCA Pa3nnyHble BUAbl 06paboTKM: ppesepoBaHme, pacTaumBaHme,
CBep/ieHNe, 3eHKepPOBaHWe, pa3BepTbiBaHME, Hape3aHue pe3bbbl U 4p. 33 OAWH
YyCTaHOB AeTanu
JaHHbIN CTAHOK OCHALLLEH CUCTEMOM NPOrpamMMHOro ynpasaeHuna 2P32, umeer
aBTOMATUYECKYO CMEHY MHCTPYMEHTa M ymeeT paboTaTb OA4HOBPEMEHHO NO TPEM
ynpaBasemMblM OCAM.

3.2. TexHnYyecKaa xapaKTepMCTUKa CTaHKa:
3.2.1 Pazmepbl paboyer noBepxHOCTM cToNa, Mm:1000x 250
3.2.2 Hanbonbluee nepemeLLeHME CTOIA, MM:
B NPOA0/bHOM HanpasneHnn -630; B nonepeyHom HanpasaeHun -300;
B BEPTUKA/NIbHOM HanpasneHmnn -350



3.2.3 PacctoaHue oT Topua WnuHaensa Ao paboyert NnoBepXHOCTU CTONA, MM:
HanmeHblee -50; Hanbonbwee -400

3.2.4 PaccTosAHMe OT WNUHAENA A0 BEPTMKAbHbIX HAaNPaBAAOWMX CTONa, MM -345
3.2.5 Mpepaenbl 4acToT BpalleHusa, 06/muH -63-2500

3.2.6 KonunyecTtBo 4acToT BpaLLEHMA NpU NpAMOM obpaTHOM BpaweHnn —Z=17
3.2.7 MNpepenbl nogay ctona, Mm/muH -6-4800

3.2.8 Hanbonblee ycunme nogaum Kaxkgom ocu, KH-8
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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.
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IIpakTuueckoe 3ansaTue Nel
Tema 3anaTus O3HaKOMJICHHE € HAJIAJAKOM JUTEHHOI0 000pyA10BaHUS

2 llean 3ansiTHA

OO0yueHwus:
- U3y4Y€HHUE MPOLIECCOB HaNaJAKU (POPMOBOYHBIX CTEPKHEBBIX MAIIWH;
- YMEHHE CaMOCTOSITEIbHON PabOThI

Bocnuranus:
- 3HAUMMOCTH BBIOpaHHOM Mpodeccuu

PazButust:
- JIOTUKH MBIIIJICHUS

3 3aganue
3.1 3yunTh 0COOEHHOCTH KOHCTPYKIMH (POPMOBOYHOW M CTEPHKHEBBIX MAILIH
(o yKa3aHHIO TIPEToaBaTeis)
3.2 U3yuuts npouecc Halaaku (POPMOBOUHON MAIIIUHBI U CTEP>KHEBOM MAIIUHBI.
JlaTh onrcanne mpoiecca Halaaku
3.3 BbINOJHUTB 3CKU3 (POPMOBOYHONU MAITMHBI U CTEPKHEBOM MAILIMHBI  C
yKa3aHMEM OCHOBHBIX 3JIEMEHTOB YNPABJICHUS MAIIMHAMHU.
3.4 Opopmuts oTuer
4 TIpoaomKUTENBHOCTh PabOTHI
[IpoomKUTENTEHOCT pA0OTHI - 6 Yaca
5 MarepuanbHoe obecrieueHne

5.1 MeToauyeckue yKa3aHus MO BBITTOJHEHUIO MPAKTHYECKOM paboThI
5.2 TlmakaTel — cxeMbl (POPMOBOYHOM U CTEP>KHEBOW MaITUH
5.3 Crenapl yueOHbIE
5.4 Monenb GOpMOBOYHOM MAITUHBI
5.5 TexHuyeckas ¥ cupaBOYHAs JIMTEPATYpa:

Npanos B.H., Kusn 3.®. Hananka GpopMOBOYHBIX M CTEPAKHEBBIX MAILIKH.- M.:
Bricmas mkoma, 1976.

6 Kparkue TeopeTnueckue CBeACHUs

JluHeitHOE MPOM3BOJICTBO 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
¥ YCTPOMCTBO HaJlaXxKuBaeMoe 000pyI0BaHUE, YMETh HAaXOIUTh U YCTPAHSATh



HEHCIIPAaBHOCTH B MEXAaHU3MaX, IPUMEHSIS IIPU 3TOM YHUBEPCAIbHBIE U
CHEIMATN3UPOBAHHBIE YCTPONUCTBA U MIPUCTIOCOOTICHHUS.

[Tocne ar000r0 BUa peMOHTa 00s3aTENBHO MPOU3BOAUTCS HaJIaIKa
(GhOpPMOBOYHOTO U CTEPAKHEBOTO 000pyI0BaHuUsA. Bo BpemMsi peMOHTa MallIMHBI
paz0uparo, 3aMEHSIOT U BOCCTaHABIMBAIOT U3HOIIICHHBIE IETAJU, a 3aTeM
coOMparoT B Mopsake, 0OpaTHOM pa3doopke. Hanbonee CI0KHON U OTBETCTBEHHOMN
3aJ1aueil ABJISAETCS TOUHOCTh COOPKM PEMOHTHPYEMbIX MaluH. Eciau TouHOCTS
cOOpKH HE OyJIeT COOTBETCTBOBATh YCTAHOBJICHHBIM HOPMaM, TO NP HallaJKe
CTaHKOB BBISIBIIsICTCA e(hEeKThI M3TOTOBJICHHBIX ()OPM U CTEpKHEH. Pemenuto sToi
3a/1a4M MOJKET ITIOMOYb pa3MepHbId aHan3. ONpenensoT Bce pa3Mephl,
IIOCJIEOBATENBHO PACIOJIOKEHHUIO 110 3aMKHYTOMY KOHTYPY, IeTaJel MaIllHH.

IToHM)KeHHas TOYHOCTH B3AMMHOTI'O IIEPEMEIEHUS U PACIIOJIOKEHHUS AeTalen
BBI3bIBAET YCKOPEHHBI U HEPABHOMEPHBIN U3HOC, MOSBICHHE CBOOOAHBIX KO/IOB,
3a30pOB U T.[I.

C npyroii cTOpOHBI, MOBBIIIEHHBIE TPEOOBAHUS K TOYHOCTH MAIIUH U
OCHACTKH MPUBOJIAT K BO3PACTAHUIO UX CTOMMOCTH. [103TOMY K (POpPMOBOYHBIM U
CTEP>KHEBBIM MalTMHAM TPEIBABIIAIOT TPEOOBAHUS ONTUMAIBHONW TOUHOCTH.

B nporiecce Hanagku pOPMOBOUHBIX U CTEPKHEBBIX MAIIUH B 3aBUCUMOCTH
OT UX KOHCTPYKIIUHU BBIMOJIHIIOTCS padOThI, B TO YUCIIE:

- HaJIaJKa CUJIOBBIX THEBMATUYECKUX U THIPABINYECKUX LUJIUHAPOB;
- HaJaJKa MEXaHU3MOB IIPOTSKKU U KAHTOBKU;
HaJaJKa THEBMOAIIIAPATyPhI;

HaJaJKa TuApoanmnaparypsl;

HaJIaJIKa CPEJICTB YIIPABIICHHUS;

peryJIMpoBKa KJIAllaHOB U JI.p

7 BoinonHeHue padoThbl

7.1 O3HaKOMIIEHME C OCHOBHBIMU TEOPETUYECKUMU CBEICHHUSIMU O MpoLeccax
HalaJKu (OPMOBOYHBIX M CTEPKHEBBIX MAILIUHBI

7.2 3yyeHne KOHCTPYKTHUBHBIX OCOOCHHOCTEH (POPMOBOYHBIX M CTEPKHEBBIX
MaIlH

7.3 N3ydenue nporuecca Hataaku GOpMOBOYHON U CTEPKHEBOW MAIIIUHBI

7.4 BeinosiHeHHE 3CKU30B (POPMOBOYHOM M CTEPKHEBOM MAIIMH C YKa3aHUEM
OCHOBHBIX Y3JIOB U DJIEMEHTOB YIIPABJICHUS

7.5 Onucanue mporiecca Halaakd GOPMOBOYHON M CTEPIKHEBOUW MaIlIMHBI

7.6 OpopmiieHne oTyeTa

8 ConepxaHue oT4yeTa

8.1 Homep paboThl
8.2 HaumenoBanue paboThI
8.3 Llenb paboTsI
8.4 MarepuanbHoe o0ecrieueHue
8.5 Dcku3 GOpMOBOYHOM U CTEP>KHEBOW MAIIMHBI C OMIMCAHUEM OCHOBHBIX Y3JIOB
Y DJIEMEHTOB ynpaBieHus. OCHOBHBIE 3JIEMEHTHI YIIPABICHUS
8.6 Hanmanka ¢popmoBouHO# MamuHbl. Hanaaka cTep:KHeBOW MalTUHBI
8.7 BeiBox



IIpakTuyeckoe 3ansitue Ne2
1 Tema: O3HaKOMJIEeHHE C HAJIAJAKOH CBAPOYHOT0 000pPYA0OBAHMS

2 llean 3ansITHA
OOyuenwus:
- U3y4YeHHe TIPOLIECCOB HAIAJIKK CBAPOYHOTO 000PYI0BAHHUS ;
- YMEHHE CaMOCTOSITEIbHON PabOThI
Bocniuranus:
- 3HAUMMOCTH BBIOpaHHOM Mpodeccuu
PazButnst:
- JIOTUKH MBIIIJICHUS
3 3ananue
3.1 U3yunTh 0COOEHHOCTH KOHCTPYKITUNA CBAPOYHOTO 000PY10BaHUS (T10
YKa3aHUIO TIPEnoiaBaTers)
3.2 N3yuutsh npornecc HallaKu OCHOBHBIX BUJIOB 000PYAOBaHUS JIs
AIEKTPOIYTOBOM U ra30BOM CBAPKHU
3.3 BbINOIHUTE:
- MPUHITUTIAATIbHBIC AJIEKTPUUECKUE U MOHTAXKHBIE CXEMBI TIOCTA I PYYHOM
JyTOBOM CBapKu, CBApOYHOTO TpaHchopmaropa;
- IPUHLMIUAIIBHBIE CXEMBbI allUTEICHOBOI'O0 F'€HEpATOpa U ra30CBAPOYHOIO MOCTA
3.4 OdbopmuTh OTHET
4 TIponomKUTENBHOCTD PabOTHI
[Tpo1oKUTETLHOCTH PAOOTHI - 6 Yaca
5 MarepuanbpHoe obecrieueHne

5.1 Meroauyeckue yka3aHus 10 BBITIOJIHCHHUIO TPAKTHYECKON paboThI
5.2 [InakaThl — cXemMbl 00OpPYAOBAHUS JJIsl JJIEKTPOLYTOBOM U ra30BOil CBAPKHU
5.3 O6opynosanue YIIM
5.4 TexHuyeckas ¥ CIpaBOYHAS JINTEPATYpA:

1 ®omunsix B.I1. , SAxoBneB A.Il. DnekrpocBapka.-M.: Beicmas mkona, 1993
2 CrykanoB B.A Marepuanosenenue.-M.: U] @opym, 2008

3 Ky3bmuH b.A. u nip. TexHOJIOTUS METAIITIOBU KOHCTPYKIIMOHHBIE MAaTEPUAJIbL. -
M.: Mammnoctpoenue, 1981

6 Kparkue TeopeTnueckue CBe1eHUs

CBapka npencTaBisieT co00il TEXHOJIOTHYECKHI TTPOIIECC, TPU MTOMOITU
KOTOPOTO MOJIy4aloT HEpa3beMHbBIE COSAMHEHUS JIeTajel B y37ax U KOHCTPYKIHSIX.

JJis ocy1iecTBIIEHUs CBapKU HEOOXOIMMO COJM3UTH METAILNTUYECKUE
MOBEPXHOCTH, MOJYICKAIME COSTMHEHUIO HACTONIBKO, YTOOBI MKy HUMH Hadaiu
JENCTBOBAThH 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 AETalel A0 IUIaBJICHUS U
00pa3oBaHMsI CBAPHOI'O COEAMHEHMS IIyTEM MTEPEMELTNBAHUS KUAKUX (as3.

[InacTrueckas cBapka OCHOBaHAa Ha MECTHOM Pa30TPEBE JAETANEH 10
MJJACTUYECKOT0 COCTOSIHUS U IPUJIOKEHHUH JIaBJIIEHUSI K CBAPUBAEMBIM MECTAM.

XonoaHas cBapKa OCHOBaHA Ha MPUJI0KEHUU K CBAPUBAEMBIM y4acTKaM
XOJIOJIHBIX JETAJIEW 3HAYUTEIBHOTO yCUIIHUA.

B nacTos1ee BpeMst H3BECTHO HECKOJIBKO JECSITKOB CIIOCOOOB cBapku. B
IPOMBIIUIEHHOCTH HanboJiee Oobliee paclpoCTpaHeHHE Oyynia JyroBas
cBapka. Taxxe J0CTaTOYHO MIMPOKO MCIOJIB3YETCS U ra30Basi CBapKa.

[Ipu pnexTpuyecKon T1yroBou CBapKe MECTHBIN Pa3phIB ACTaNEH
OCYIIECTBISETCS CBAPOYHOM Ayrou. J[ist mutanus cBapOYHON AYTH MOXKET OBITH
MIPUMEHEH MMOCTOSIHHBIN U IEPEMEHHBIN TOK.

[Tpu cBapke nepeMeHHbIM TOKOM MPUMEHSIOTCS TpaHC(hOpMaTOPhI, KOTOPbIE
CKMMAIOT CUJIOBOE HANPSKEHUE 10 YPOBHSI, IPETYCMOTPEHHOTO YCIOBUSMHU
0e3omacHOU paboTHI.

[Ipu cBapke NOCTOSTHHBIM TOKOM ITPUMEHSIOTCSI OJTHOIIOCTOBBIE CBAPOYHBIE
npeoOpa3oBaTesu.

C menpro MEeXaHW3allMyd U aBTOMATU3ALUU JIEKTPOAYTOBOM CBAPKU IPUMEHSIOT
CelMaJIbHbIE BUIbI 000pYJ0BaHUs. B KOMIUIEKT Takoro 060py10BaHHsI BXOAST
MEXaHU3MbI PETYJIUPOBAHUS U YCTAHOBOUYHBIX [IEPEMELICHHUMN, U3MEPUTEIIBHBIE U
perynupyemblie TpuOopsl, GIIr0COBas U ra3oBas anmnaparypa u mp.

IIpu ra3zoBoi cBapKe MECTHBIN Pa30rpeB JAETANIEH OCYLIECTBIISIOT Ta30BbIM
naMeHeM. HanpaBineHHOe Ha cBapuBaeMblli METAJIT BBICOKOTEMIIEPATYPHOE
ra3oBoe€ IJIaMsl PUBOAUT K Pa30rpeBy MeETaula U MOJIyYEHHOTO KUJIKOU
CBAPOYHOU BaHHBI, B 30HY KOTOPOW B BOJUTCS, KAK MPABUIIO, NOCATOYHBIN METAJLIL.
N3 roprounx razoB HauboJee MUPOKO NpUMeHsieTcst anuTened. s nomydenus
alUTeNIeHa TPUMEHSIOT CIIEMaIbHOE 000PYA0BAHKE — ALIUTEIEHOBBIE T€HEPATOPHI
— TeJIM al[UTEJICH MTOCTaBJIsSETCs B OaloHaX.

7 BoinoiaHeHue padoThl

7.1 O3HaKOMIIEHHE C OCHOBHBIMHU TEOPETUUECKUMU CBEJICHUSIMU O TIpolieccax
CBApKHU U OCHOBHBIX BHIaX MPUMEHSIEMOTr0 000pY/I0BaHUS

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 paboTsI

8.4 MarepuanbHoe o0ecrieueHre

8.5 OCHOBHBIEC TEOPETUYECKUMH CBEJICHHUSIMU O TIPOIIECCaX KOHTPOJIS U HAJAAKU
CBapOYHOTO 000PYIOBAHUS

8.6 DCKU3bI MPUHIIMITUATBHBIX CXEM

8.7 BbiBOI



IIpakTueckoe 3ansaTue Ne3
Tema: O3HakoMJIeHHE ¢ HAJTAJAKON MOAbEMHO-TPAHCIIOPTHBIX MAaIlMH

2 llean 3ansITHA
OOyuenwus:
- U3y4YEHHE IPOLIECCOB HANA/IKU OJBEMHO-TPAHCIIOPTHOI'O 000PY10BaHNUA ;
- YMEHHE CaMOCTOSITEIbHON PabOThI
Bocnuranus:
- 3HAUMMOCTH BBIOpaHHOM Mpodeccuu
PazButnst:
- JIOTUKH MBIILJICHUS
3 3anmanue
3.1 U3yunTh 0COOEHHOCTH KOHCTPYKLUNA MOABEMHO-TPAHCIIOPTHOTO
o0opynoBaHus
3.2 BBINOJIHUTB CXEMY MOBEMHO-TPAHCIIOPTHOIO 000PY10BaHUA ( IO YKAa3aHUIO
npenojaBaTess)
3.3 JlaTh onucaHue NpoLecca peryJIupoBKY U HaJaJKH MOIbEMHO-TPAHCIIOPTHOTO
000pyI0BaHUs
3.4 CocTaBUTh OTYET
4 TIpoaomKUTENBHOCTh PabOTHI
[Tpo1oKUTETLHOCTH PabOTHI - 4 Haca
5 MarepuasibHOE 0OecIieueHne

5.1 Meroauyeckue yka3aHus 10 BBITIOJIHCHHIO TPAKTHYECKON paboOThI
5.2 CxeMbI-1J1aKaThl OIBEMHO-TPAHCIIOPTHOTO 000PYI0OBAHUS
5.3 CxeMbI-IUTaKaThl CIIEUATbHBIX MEXAaHU3MOB IT0TbEMHO-TPAHCIIOPT
5.3 TexHuueckasi ¥ CIpaBOYHAs JINTEPATYpa:

1 Boropan A.A I'py3onoxseMHBbIE U TPAHCIIOPTHBIE MaIMHEL.-M.: Mertanyprus,
1989

2 eamkoB .11 MoHTax), SKCIUTyaTanus ¥ pEMOHT OABEMHO-TPAHCIIOPTHBIX
MaiuH.-M.: Mammunoctpoenue, 1981.

3 Weitnronsa M.H. , HeuaeB JI.H., TexHosorus peMoHTa 1 MOHTaXa
POMBIIINIEHHOT0 000pyioBanus. .-JI.: Mammunoctpoenue, 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 MTOMOIIBbI0 My(T, THOKHUX
IIEPEIaTOYHBIX 3JIEMEHTOB, TPAHCMUCCUOHHBIX BAJIOB U TIP.



BaxHOe 3HaueHUE B ATUX YCIOBHIX UMEET 00CCIICUCHHUE MTPABUIILHOTO
PaCTOJIOKEHUS COCTUHICMBIX MEXaHI3MOB U JeTalIel, Tak KaKk OHa BO MHOTOM
OTIPEICIIICT MOCIEYIONIYI0 HAJICXKHYIO U JOJITOBEUHYI0 paboTy MamuH. B pse
cilydaeB TpeOyeTcs TakKe 00eCeduTh MPABUIIBHOE PACIIOI0KEHUE
KMHEMAaTHYECKUX HE CBSI3aHHBIX MEXAHU3MOB ( UX MapaJlIeIbHOCTbD,
NEPHeHAUKYJIAPHOCTH U T.1.). [Ipu 60mb1110i YacTOTE BpallleHUsI UMEET 3HAUCHUE
YPaBHOBEIICHHOCTb 3JIEMEHTOB MAIlIHH.

Bonpimoe 3HaueHre MeeT MOHTaX M HaJlaJKa CIIeIUATbHBIX MEXaHU3MOB :
TOPMO30B, XOJIOBBIX KOJIEC M KPAaHOBBIX ITyTEH, KOHTAKTHBIX OapabaHOB, KAHATO
BEJyIIUX IIKUBOB U 0JIOKOB, 6apabaHOB, POJIUKOOMIOP U JICHT TPAaHCIIOPTEPOB,
TATOBBIX IIENIEH U 3BE€3/10YEK, CUCTEMbI CMa3KH U JIp.

7 BeinosiHeHUE pabOThI

7.1 O3HaKOMIIEHHE C OCHOBHBIMH TE€OPETUUECKUMU TOJIOKEHUSIMHU O HAJIAJKE
MOABEMHO-TPAHCIIOPTHOTO 000PY/I0BAHUS

7.2 CocTaBieHue cXeM MOJAbEMHO-TPAHCIIOPTHBIX MAIIMH U CHIEIUATBHOTO
000py10BaHUs

7.3 Onucanue mpoiiecca peryaupoBKU U HATAJIKH MTOIHEMHO-TPAHCIIOPTHBIX
MAIUH U CIICIHAIIBHOTO 000PY10BaHUS

7.4 OdopmieHne oTyeTa

8 ConepxaHue oT4yeTa

8.1 Homep paboTsr
8.2 HaumenoBanue paboThbl
8.3 Ilenb paboThI
8.4 MarepuanbHoe oOecrieueHre
8.5 Cxembl MOAbEMHO-TPAHCIOPTHBIX MAIIMH U CIIEHHUATBLHOTO 000pYA0BaHUS
8.6 IIporiecc peryIMpoOBKH 1 HAJIAJIKH ITOHEMHO-TPAHCIIOPTHBIX MAIITUH U

CHEIHATIbHOTO 000py10BaHUS
8.7 BriBox



IpakTuyeckoe 3ansiTue Ne 4

Tema: «O3HaKoMIIeHHE ¢ HAJAAKOM 3y00/10J10€KHOT0 CTAHKA).

1. LE/Ib PABOTHI:

11
1.2
1.3

O3HAaKOMUTbCA C YCTPOMCTBOM CTaHKa.

O3HaKoOMUTbCA C Npuemamm paboTbl Ha CTaHKe.

O3HaKOMUTbCA C MPMEMaMM HanagKM CTaHKa: Tpebyemol 4acToThbl
ABUKEHUA [0N0SKa; KPYroBoh noAayu; rutapbl obkaTa M AeneHus;
Bpe3aHue AonbaKa B 3aroTOBKY.

2. ObOPYJOBAHUE U UHCTPYMEHT:
2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.

3yb6oa0n6€eXKHbIN CTAHOK.

KomnneKT cmeHHbIx 3yb4yaTbix Konec.

Aonbsk.

OnpaBKa ANA 3aroToBKMU.

3aroToBKa AeTanu.

Habop cnecapHOro MHCTpPyMeHTa.

MepuTenbHbI  MHCTPYMEHT: WHAMKATOP; WTaHreHumpKyab 0-150;
WTaHreHsybomep; 3ybomepHbI MUKPOMETP MU MHANKATOPHanA ckoba.

3. NOPAAOK NPOBEAEHUA PABOTDI:

3.1
3.2
33

3.4.
3.5.
3.6.

O3HaKOMUTLCA C YCTPOMCTBOM CTaHKa.

O3HaKoOMUTBCA C YepTeXOM AeTanun nogaerkalien obpaboTku.
Mo AaHHbIM BbINOJIHAEMbIX PAaCYETOB Ha NPAKTUYECKOM 3aHATUMN:
HAaCTPOUTb KOPOOKY CKOPOCTEN;

HAaCTPOUTb KOPOBKY KPYrosbIx Nojay;

HAaCTPOUTb Lenb AeNeHns N 06KaTKu;

YCTaHOBUTb PacyeTHYO AJ/IMHY X043 A0N65Ka;

YCTaHOBUTb INyOMHY Bpe3aHusa A0n06AKa U pagnanbHyo Nnoaaydy;
YCTaHOBUTb A0/165K;

YCTaHOBUTb 3arOoTOBKY.

Hapesatb 3yb4yaToe Koneco.

MpounsBecT HeobXxoANMblE N3MEPEHUS.

CocTaBuUTb OTYET O NpoaenaHHon pabore.



1. O3HaKOMUTbCA C YCTPOMUCTBOM CTaHKa.

TexHnyecKkasa xapakTepuctmka ctaHka moaenm 5140:

HaubGonpmuii auametp 06padaThiBa€MOTo Kojieca, MM 500
HaubGosnbmuii pazpe3aeMbiii MOyJlb, MM 8
[Ipenesnsl pacCTOSIHUA MEXAY IIIUHIEIEM CTOJIa U IITOCCEIIEM, MM 75...225

2. OCHOBHbIe YacTu CTaHKa

MNaHenb ynpaBaeHumA.

[poccenb ona peryinpoBKU CKOPOCTM Bpe3aHuA.
Crouka.
Cynnopr.
Oonbak.
3aroToBKa.

Cron.

® N O Uk wN R

CTtaHuHa.

Pucynok 1. 3y60n0n6exHblIi momyaBTomMat moaenu 5140

3.2.1. Hacrpoiika ctanka Ha TpeOyemMyto i padOThl 4YaCTOTY JIBOWHBIX XOJIOB B
MUHYTY POU3BOJUTCS C IOMOLIBIO KOPOOKHU CKOpocTel. biiokn KopoOku
CKOPOCTEH yCTaHABIMBAIOTCS B HYKHBIC TIOJIOKEHHUS MPU MOMOIIN
PYKOSITOK.

3.2.2. Hacrpoiika cTanka Ha TpeOyeMy1o KpyTrOBYIO Mojaqy Ipou3BOJAUTCS C
MOMOIIBI0 KOPOOKHU KPYTOBBIX Mojay. biioku kopoOku nomay
YCTaHaBJIMBAIOTCS B HYKHBIE MTOJIOKEHUSI TIPU OMOILU PYKOSTOK.
Bpaiienne non0sika HacTpanBaeTCs U3 YCIOBHS, UTO 332 OJUH JABONHOMN X0/
JIOJIOSTK TOJKEH TIOBEPHYTHCS Ha OTPEICTICHHYTO YacTh JUTMHBI TyTH



JUINTENBHON OKPY>KHOCTH J10J10siKa. J[JIMHA 3TOM YacTH TyTy Ha3bIBaeTCs
BEJINYNHOW KPYTOBOM NOJAYH.

3.2.3. HacTpoiika BpauieHus 3aroTOBKU OCYILIECTBIISIETCS YCTAHOBKOM CMEKHBIX
3yOuaThIX KOJIeC a, b, ¢, d B TuTapy AeneHus 1 0OKaTKU IO CXeMe:

Vii B Xi
3 A

D ]
¥ : 4

3.2.4. YcTaHOBKY pacyeTHOM JUIMHBI X0/a A0J0sKa L OCyIIEeCTBISIOT ¢ TOMOIIIBIO
BUHTA XV IO CINIENUAIBHON IIKAJIE HA KPUBOILIUITHOM AUCKe. /[[JInHa TOJKHA
NPEeBBIIATH JUIMHY Hape3aeMoro 3y0a Ha 5...20 MM B 3aBUCUMOCTH OT
IIMPUHBI BEHIIa. JTa yCTAaHOBKA JOJIKHA OBITh 0COOEHHO TOYHOU MPHU
00paboTKe KOJIeC ¢ 3aIJICIMKOM HMJIM OJIOYHBIX KOJIEC, UTO OBbI H30eKaTh
yaapa J0J0sKa 0 TOpEI] 3arOTOBKH.

3.2.5. Hactpoiika cTaHka Ha TpeOyeMyro pajuaibHyO MoJady MPOU3BOJAUTCS C
MMOMOILBIO Ipoccend 2.

PannanbeHOE Bpe3aHue NpOUCXOAUT A0 TEX MOP, IMOKa YIOP HE HAXKMET Ha
IIyTEBOM BBIKIIFOYATENb KOHIIA BPE3aHUS U HE IOCTYIUT KOMaH/1a Ha
NEPEKIIFOUEHUE ABOMHBIX XOJ0B, IEPEKIIOUCHUE TTOAUYH U BKIIFOUCHUE CUETUHKA.
PaboTa criricka 3aBUCHUT OT TOT0, KaKOW BBIOpaH UKII pabOThI — OJIHO-, IBYX-, UJTU
TPEXIIPOXOIHBIN.

[Tpn 0JHONPOXOTHOM IIUKJIE CUETUMK CpadaThIBAET MOCIE MOJHOT0 000poTa

JeTaIN U JAaeT KOMaHy Ha OTKJII0YeHue cTaHka. st paboThl pu 2-X uiu 3-x

MIPOXOTHOM ITUKJIE HEOOXOMMO YCTAaHOBUTH 2 WJIM COOTBETCTBEHHO 3 yropa

rIIyOMHBI BpE3aHUs Ha CliellMaIbHOM OapadaHe yIpaBiIeHUs: IIUKIOB OyIeT
CTOJIBKO, CKOJIbKO YCTAHOBJIEHO YIIOPOB.
3.2.6. YcTaHoBKa 10y0sKa.
Jlon0sIK MIOTHO HaCaXMBAETCS HA MIMUHJEIh CTAHKA PEXKYIIUMHU KPOMKAMHU
BHU3 ¥ 3aTATUBACTCS Taiikoil. [[paBMIIBHOCTh YCTAaHOBKH JOJOSKA MMPOBEPSIIOT
WHJUKaTOpoM OueHus. buenue nondsika He AoJKHO mpeBbimath 0,01 —
0,02mMM. YcTaHOBKY J10J105Ka MOKHO OCYLIECTBIISITh IO OAHOMY U3
BapUAHTOB, YKa3aHHOMY Ha PUCYHKE.

3.2.7. YCTaHOBKY U KpEIUIEHUE 3arOTOBKH OCYLIECTBUTH IO OJJTHOMY U3 BapHaHTOB,
yKa3aHHOMY Ha pucyHke. [[paBUIbHOCTh YCTAHOBKHU MPOBEPSIOT
WHIMKaTOPOM Ha pajuaibHOE OMEHUE U apaJUIeIbHOCTh JIBHXKEHUS J0JI0sKA



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 YKa3aHO BCC OTHOCAIIHCCS K HCHOCpGI[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 yCTAaHOBKU Y KPEIJICHUS 3aTOTOBKHU MIPH 3y0010710IeHNA: & —
3y04aToro kojieca; 6 — BeHIIa; B — MaKeTa KoJiec.



Puc. 5 YcranoBka nos0ska 91) OTHOCHTENBLHO 3ar0TOBKH (2) mepes

BpE3aHUEM

Puc. 6 Cxema yCcTaHOBKH J0JIOSIKA U 3aTOTOBKU
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Puc. 7 Kunernueckas cxema 3y0010510exHOro nojsyasromara mozenu 5140




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

2.1.3y6odpesepHblit CTAHOK.

2.2.KomnaeKkT cMeHHbIX 3yb4yaTbix Konec.

2.3.YepBA4yHasa moaynbHas ¢ppesa.

2.4.0npaBKa ANA 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 YEPTEKOM 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 Bpe3aHus;
3.3.12.YcTaHOBKa YNOPOB OKOHYaHMA Gppe3epoBaHUs;
3.3.13.Hape3aTb 3yb4aToe Koneco.

3.4.Mpoun3BecTn HeobxoaAnMble N3MepeHuns.
3.5.CocTaBuTb OTYET O NpoAaenaHHon pabore.

3.1. O3HaKOMJIEHHE C YCTPONCTBOM M IIUKJIOM 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
CKopocTb OBICTPOr0 EPEMEIICHHMS Calla30K CYIIOPTa, MM/MHUH 300

OCHOBHBIE YaCTH CTaHKa:
CT — cranuna, [1C — nepeanss croiika, KI1 — kopobka nepenau, I[1Y — nynasbT
ynpasienusi, KC — kopo6ka ckopocteit, MTII — mexaHu3M TaHTeHITUATBHON
nonauu, 3K — 3amutHei KoXKyx, CII — cynmopt, 3C — 3aanss croitka, MIIC —
MexaHu3M nojaBsoja crojia, CJI — ctoin, L3U — mununap 3axuma uzaenusi, CC —
canasku cynmnopta, CIIC — cmazka nepeaueit croiiku, JI® — nuddepennuman, 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 IIIKUBBI; 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 nuddepennuana;
13 — kBaapar HaJaJIKU MEXIEHTPOBOIO pacCTosAHMS; 14 — KBagpaT HOBOpOTa
cynmopra; 15 — ykaszaresb ypOBHS OXJIAXKACHUS XKUIAKOCTH; 16 — MPpOMEKYTOUHBIN
naner rutapsl quddepennuana; 17 — rutapa oOkara u nenenwns; 18 — ykazarenb
YPOBHSI Maciia TuaAponpuBoa; 19 — kBagpaT 3aTsKKH onpaBku Gppessl; 20 —
KBaJIpaT 0CEeBOro nepemMenienus ppessl; 21 — BUHT (pUKcauu noIMOTOPHOMN
IUIUTHI; 22 — KBaJpaT BUHTA HATSKEHUS PEMHEN; 23 — BUHT YCTAaHOBKH Pa30BOI0
nepemenieHus ppessl; 24 — qpoccesb, peryIupyoIIHi CKOPOCTh paIiaaIbHOTO
Bpe3aHus; 25 — pyKOsITKAa HAJIAJKU BEJIMYMHbBI PAAUAIbHOTO BpE3aHUsL.
[TomyaBTrOMaTH4YeCKUid HUKI pabOThI CTaHKA

[TomyaBTOMAT B MOJIyaBTOMAaTH4YECKOM IIMKJIE C TOMYTHOW WJIM BCTPEUHOU
BEPTUKAILHBIMU T10/1a4yaMu, 0€3 paInaJIbHOTO BPE3aHUsI WU C PaIUaTbHBIM
BpE3aHUEM IPU HAJTMYUU MEXaHU3Ma PaJuaibHOTO BPE3aHUs.

Br16op 1ukiia paboThI 11/a OCYIIECTBISIETCS MAKETHBIM MEPEKIIIOUCHUEM
PacCIOIOKEHHBIM Ha MyJIbTE YIpaBIEHUsl, U KBaJpaToM 6 (puc. , a),
PaCIIOJIOKECHHBIM Ha MEPEIHEN CTEHKE.

[1/a umeeT cemMb MOTyaBTOMATHYECKUX ITUKJIIOB:

Pabota 6e3 paananbHOro BpesaHms U NONyTHOM nogaden.
PaboTa 6e3 pagmnanbHOro BpesaHua U BCTPEYHOM NoAayen.
PaboTa c pagnanbHbIM Bpe3aHMeEM M NONYTHOM Nogaden.
PaboTa c pagnanbHbim Bpe3aHMEM U BCTPEYHOM NoAavel.

uh e

ObpaboTKa YepBAYHbIX KONEC MeTO40M PaanasbHOM NOAAYN NPU HANNYUN
MexaHM3Ma paananbHOM NOAAUMN.
6. ObpaboTKa YepBAYHbIX KONEC METOA0M TaHreHLUMabHOM Noaa4yn cneBa
Hanpaso.
7. ObpaboTka yepBAYHbIX KONEC MeTOAOM TaHreHUMasibHOM nogayun crnpasa
Haneso.
[lepen myckoM 1/aBTOMara Ha MOJIyaBTOMAaTHYECKOM PEKUME JJOJIKHA OBITh
BKJIFOYCHA TUPOCHUCTEMA T1/aBTOMATa, OCYIIECTBIICH TIOBOJT BEPXHETO IIEHTPA U
3aKUMa U3JIEIIHS.
3.3.1. YcraHoBKa 4acTOThI BpalleHUS.
YcTaHoBKa 4acTOTHI BpalleHUs (pe3bl MPOU3BOIUTCA PYKOSITKOM 5 Ha MaHEIn
cranka. Ecii kopoOka ckopocTteit He obecrnieurBaeT HEOOX0IMMOM YaCTOTHI
BpallleHHUs, HY’)KHO CMEHHTh IIKKMBBI, UMEIOIIIMECS B HAOOpEe CTaHKa.
3.3.2. YcTraHoBKa 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 pacnonokeHa mnoj KpbIKkon Ha JIEBO 00KOBOM
MOBEPXHOCTH TEPETHEN CTOUKH.

B rurape oOkara u JiefieHus JIEBBIM Baj SIBISETCS BEIYIIUM, IIPaBbIi —
Be1IOMBIM. [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
3TH 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 JIJIS1 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
3akrMaeTca BUHTaMu. [Ipu HEOOX0AMMOCTH MEXIy 3yOUaTbIMU KOJIECaMu
MIPOMEKYTOYHOTO TIAIhIla ¥ BEOMBIM BaJioM ruTapsl quddepennnana Ha
JIOTIOJITHUTEJILHOM TajibIle yCTaHABIUBAETCA Mapa3uTHoe 3y0uaToe koseco. [lanen
3KMUMAETCS BUHTOM 4epe3 ObICTPOCMEHHYIO 11ai0y.

3y0Ouarsie Kojeca S, I'y €, K ycTaHoBUTE coriacHo cxemsl ¥ Tabiuis 1
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3.3.5. YcTraHoBKa MHCTPYMEHTA.
Bo n3bexxaHnne morpentHocTei B 3yObsiX Hape3aeMbIX 3arOTOBOK HEOOXOAMMO
TOYHO IIEHTPUPOBATH Ppe3y Mpu ee ycTaHOBKe. [1Jist 3TOro Hajo CTPOro CIEAUTH 3a
TeM, 4TOOBI HEe ObLIO 3a00MH M M3IUIITHENH CMa3KH Ha Topiiax (Pppe3sl U
IPOMEKYTOUHBIX KOJIbIIaX. B MPOTHBHOM cilyuae mpu 3aTATUBAHUU Taiiku
dbpesepHas onpaBka U3rudaeTcs u OyJeT IMETh MECTO paJralibHOE ONEHUE PE3BbI.
®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 LIOMIION YMEPEHHBIM YCHIIUEM IS yep KaHus onpaBku. Ecinu mommon
OCTaBUTh O] HAMIPSIKEHUEM 3aTSKKH, TO TIPU padoTe CyNnmopT HarpeBaeTcs,
pacIpseTcsi KOHHYeCKOE OTBEPCTHE IITIMHEIS U OMTPaBKa BTSTUBACTCS JAJbIIIE.
[Tociie oxnaxaeHus B 3TOM
ClIy4ae CHATH ONpaBKy TpyaHO. Jlomyckaemoe Ouenue Ghpesbl: mpu Y4epHOBOM
dpesepoanuu 70...100 mxm, nmpu urictoBoM (ppezepoBanuu 10...60 mxm (B
3aBHCHMOCTH OT CTEIIEHU TOYHOCTH HAPE3aeMOT0 KOJIeca).
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3.3.6. YcraHOoBKa CynmopTa Ha yroji CIUPaIA U3IENHS.
[To oTHOMIEHMIO K M3/AENHUI0 (Ppe3a ycTaHaBIuBaeTcs noj yriaoMm. HauanbpHas,
rpy0as ycraHOBKa (pe3bl Ha yToJ MPOU3BOIUTCS IO JTUMOY CYIITIOpTA.
OxkoHuatenbHas )K€, TOYHas YCTaHOBKA — 10 HOHKUYCY. JlJIsl yCTaHOBKH yrIJia
HAaKJIOHA CYMIIOPTa HEOOXOMMO OCBOOOIUTH BUHTHI 8 (CM. puc. 1), HAKUMaroIue
CyHIIOPT K caja3KaM CYyIIIIOpTa, ¥ ¢ MOMOIIBIO KBagpara 14 moBepHyTh CylIIopT,
OTCUMTBIBAS TPAYChl U MUHYTHI IO TUMOY U HOHUYCY, a 3aTE€M OIATh 3aKPEMUTh 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 MPHUCIIOCOOJIECHUH, KOTOPOE
LHEHTPUPYETCS MO0 NOCaAOUYHOMY OTBEPCTHIO B IIMUHAENE CTOJA.

[Ipu Hanuyuu TUAPOUMIIMH]IPA, YCTAHABIMBAEMOI'O Ha HHXKHEM TOPIIE
LIMUH/AEIS CTOJIA, TAra KOTOPOro MPOXOIUT Yepe3 LIEHTPaIbHOE OTBEPCTHUE B
HIMUH/ENe, BO3MOXKEH 3aKUM 00padaThiBa€MOi IETalH C MOMOIIIbIO
TUAPOIPUBO/JIA.

Crnenyer MOMHUTH, YTO TOYHOCTh OOPaOOTKM HAa CTAHKE BO MHOT'OM 3aBUCHUT
OT TOYHOCTH YCTAHOBKM 3arOTOBKH. PEKOMEHAY€eTCsl yCTaHABIMBATh 3arOTOBKY C
ouenueM, He nipebimatoiieM 0,01...0,05 MM o TOpILy U HAPYKHOMY TUAMETPY.

3.3.8. YcTraHOBKa HalpaBJICHUS NOAAYH.

B 3aBucuMocTu o1 HarnpaBieHus: pabodeil mojayu cajla3ku CymnrnopTa ¢ CynrnopToM
Y UHCTPYMEHTOM NEPEMEIIAIOTCS BBEPX WIIM BHU3 CO CKOPOCTBIO paboyel mojiauu
Ha 1uKJe. M3Menenue HanpapieHus paboyeit moiauyu mporu3BOAUTCS
nepexioyaTeneM Ha mysbTe. [Ipu aTom nepeximouarenu «lIpaBas dppesar, «JleBas
bpe3a» TOIKHBI HAXOJUTHCS B COOTBETCTBYIOIIEM MOJIOKEHHUU.

3.3.9. YcraHoBKa HanpaBieHusl BpaluleHUs! Gpe3bl U U31eIusl.

Orta onepalys OCyIIECTBIIAETCS MEPEKIIIOYATENEM Ha MyJIbTE YIPABICHUS CTAHKA B
3aBUCHMOCTH OT HAIpaBJICHUsI HUTOK YCTAaHOBJIECHHOU (Ppe3bl u 3yObeB
Hape3aeMol 3arotoBku. Hapesanue koco3yObIx 3y0UuaThiX KOJIEC pEKOMEHIYETCs C
MpaBoi CIIUPAJILIO IPaBLIMU (Dpe3aMu, ¢ JIEBOW CIIUPAIIBIO — JIEBBIMH (pe3aMu (CM.
Tabmuity 1).

3.3.10. YcraHoBKka MEXIEHTPOBOIO PACCTOSHUS.

Hamanka MeXUEHTPOBOTO PaCCTOSIHUSA OCYIIECTBIIAETCS B TAKOU
IIOCJIEI0BATENBHOCTH:



- YCTAaHOBUTH B UCXOAHOE TIOJIOKEHUE MEXaHU3MBI PaUaIbHOTO BpEe3aHUs: TS
3TOTO, Bpamas KBajapar 13, HaJlo COBMECTUTH HYJIEBYIO PUCKY JIMMOA C pUCKOM
yKazares;

- BKJIFOUUTB T1/a U TUJIPOTIPUBOI;

- KHOIIKOHM Ha MyJIbTE€ YCTAaHOBUTH Calla3KH CYIMIOPTa TaK, YTOOBI OCh IIOBOPOTA
CYIIIOpTa HAXOAMUJIACh Ha BBICOTE MPUMEPHO NOCEPEINHE 3arOTOBKH;

- 3a)KaTh 3arOTOBKY MEPEKII0YATEIEM Ha MyJIbTE;

- KHOTIKOM Ha MyJIbTE BKJIIOYUTH BpallleHHUe HHCTPYMEHTA;

- KHOIIKOM Ha MyJIbTE MOJABECTU CTOJ, IPU 3TOM HEOOXOAUMO CIIEUTH, YTOOBI
MPUCTIOCOOJIEHHE HE YIUPAIOCH B CYyNIOPT;

- IOBOPOTOM PYKOSATKH 11 0CBOOOINTH BUHT HAJIAJAKH Ha MEKIIEHTPOBOE
paccTosiHue;

- Bpaias kBajapart 13, moaBecTu cTodl 10 KacaHus (ppe3oii 3aroToBKY;

- OTBECTH CTOJI M YCTAaHOBHUTH BpaleHue Gpessr;

- YCTaHOBUTH JTUMO KBajipata 13 B HyJIeBOE MOJIOKEHUE U BPAIIaTh PYKOATKY,
OCYUIECTBJISIS IOJIBOJ] KAPETKU Ha PacCTOSIHUE, pAaBHOE BbICOTE 3y0a 3aroTOBKH,
OTCYET MEPEMEIEHHUS BECTH IO TUMOY;

- 3a(pMKCUPOBATh BUHT HAJIAJIKW HA MEKLIEHTPOBOE PACCTOSHUE TOBOPOTOM
pykosiTku 11.

BbyapTe BHUMaTENbHBI MPU HAJIAJKE MEXKIIEHTPOBOTO PACCTOSIHHSL.
KonTponupyiite ucxoaHoe nojJoKeHue MeXaHu3Ma paiiaibHOrO Bpe3aHus 1o
KOHTPOJIBHOH JIaMIIe Ha MyJIbTe yIpaBieHus. Eciau mammna roput, Hemb3sl
MPOU3BOAUTH HANATKY MEXIICHTPOBOI'O PACCTOSHHUSL.

3.3.11. YcranoBka no a1uM0y pajgnagbHOIO BpE3aHHUs.

[Tpu HanMuMK MeXaHW3Ma PaJAUaIbLHOTO BPE3aHUS MTPOU3BOIUTCS BPALLICHUS
kBajpara 13. Bennuuny Bpe3anus onpeneistoT no iuMOy. Llena neneHus mkansl
mm6Oa 0,002 M.

3.3.12. YcraHoBKa ynmopoB OKOHUYaHUs (hpe3epoBaHUSI.

VYcranoBka ynopoB JUIMHBI (hpe3epoBaHuUs OCYILLECTBISAETCS MpU padoTe Oe3
MeXaHH3Ma paJuaIbHOTO BPE3aHHUS

Nmeercs nBa ynopa. OauH yrnop HUKHETO MOJI0KEHUS Calla30K CYIIopTa,
BTOPOM — BEPXHETO MOJOKECHUS.

Onu pa3MenaoTcs Ha caja3kax CyNIopTa U yCTaHaBIMBAIOTCS B
3aBUCHUMOCTH OT IIUKJIa 00pabOTKU 3y0UuaToro KoJjieca U HampaBieHus nojayu. B
KOHEYHBIX MOJIOKEHUAX YIIOPHI HAE3KaI0T HAa KOHEUHBIE BBIKIIOYATENN, KOTOPHIE
BBIKJTFOYAIOT COOTBETCTBYIOIINE JIBUKCHHSL.

3.3.13. Hapesatb 3yOuaToe Kojaeco.

3.4. IlpousBecTu HEOOXOUMBIE U3MEPEHHUS.

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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Pucynox 4. OcHOBHBIE YaCTH ¥ OPTaHbI YIIPaBIeHUsS 3y0o(pe3epHOro moxyaBroMmara moaenu S3A30:

d — BUJ CIICPCOU, 0 - BH C3a/i1 U CIIpaBa.
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