BuHaxig BigHoCcWTbCst A0 obnacTi meTanyprii , 3okpema [0 3BaptoBaribHOro BUPoOHULTBA i Moxe ByTu BUKopUCTaHe
ONns BiOHOBNEHHS i 3MiLHEHHSA cTaneBux getanen UMMiHAPUYHOI POPMU TaKMX §IK, Banku MPOKATHUX CTaHiB, POMNMKM
ponbraHris, ponvku MHI3 Ta iHwe, 3a 4ONOMOro aBTOMaTUYHOro AyroBOro HannaeneHHs nig niocoM Wwapy meTtany.

B paHun vyac po3pobneHo Benvke YMCMNO BepcTaTiB Ta YCTAHOBOK, SKU BiOPI3HATbCS OAMH Big OOHOro
NPU3HaAYeHHsIM, PIBHEM MexaHi3auii Ta aBTomaTu3auii OCHOBHUX i OeAKUX OOMOMIKHMX onepauin, yHiBepcanbHICTHO,
OCHaLLeHIiCTIO npucTocyBaHHAMM. Lli BepcTtatn Ta yctaHoBKM OyBaloTb CKMagHUMMM Ta OPOrMMM, i 4acTo BMMararoTb
cnewianbHOrO BUTOTOBMEHHS, O Y PSAI BUNAAKIB 3aTPYAHIOE iX BNPOBAAXEHHS.

Bigoma yctaHoBKa Y-2, fka npusHayeHa ANA aBTOMaTUYHOrO HannaeneHHs Tin obepTaHHA Ta MNocKux getanen 3
METOI BiJHOBIEHHS X PO3MIpiB Ta NiABWLLEHHSI 3HOCOCTINKoCTi (AnB. kHUry benbcop M.I. i iH. «YcTaTkyBaHHs Ans
aBTOMAaTM4YHOI i HaniBaBTOMaTUYHOI 3Bapku Ta HannasneHHsa».M., Buwa wkona, 1967p. ctp. 172 ). BoHa cknagaeTbcs 3
HannaenoBansHoro anapaty Tuny A-384, Hecyvoi MeTanoKOHCTpyKUii, camoxigHoro Bi3ka. OOGepTaHHa geTani
3[iMCHIOITE MaHinynaTopom T-25M. Moxnuee 3acTocyBaHHS MaHinynaTopis iHWKMX TUNiB (BUGIp MaHinynaTopa 3anexitb
Bi pO3MmipiB Ta Baru getaneu, gku Hannae-nawTh). MapLuese nepemilleHHs CaMOXiAHOro Bi3ka 34iNCHIOIOTb YPYUHY.

[o HeponikiB [aHOI yCTaHOBKM chif BiOHECTWM BIACYTHICTb NPUCTPOIB: AN 3abe3neyeHHs CynyTHbOro mnigirpisy
AeTani, Ky HanmasnowTb; A5 BUAANeHHs Ta 360py WNakoBoi Kipku; ANs CTBOPEHHS ONTUMAarbHUX YMOB 36epexeHHs
3a4aHoro TemnepaTypHOro pexuMy npouecy HannasneHHs. [epeMilleHHs camoXigHOro Bi3ka 3 MapLUeBOIO LUBWAKICTIO
YPYYHyY 3aTpyAHI0€ 06CNyroByBaHHSA YCTaHOBKM.

Bigpoma 3BaptoBanbHO-HannaenooBanbHa YCTaHOBKA, WO [O3BOMSE MexaHidyBaTu npouec  BiAHOBMEHHS
BenukorabaputHnx getanen LuniHapuyHoi abo NpsiMOKYTHOI chopMU 32 AOMOMOrO aBTOMATUYHOrO HanmnaBfeHHs nig
dntocom (gme. ctatTio Laskosa B.B. CBapoyHo-HannaBoyHas ycTaHoBka. »KypHan «3BaptoBanbHe BUMPOOHULITBO»,
1984p., Ne 1., ctop. 36-37). YcTaHOBKa CKnafjaeTbcs i3 cTeHay-obepTaya Ha OCHOBiI CTaHWHWM TOKAPHO-TBMHTOPI3HOMO
BepcTaTta, 3BaploBasibHOI FOMIOBKW, [Xeperna XMUBMEHHS, NIOHETY BiAKPUTOr0 BMKOHAHHS, 3HIMHOrO CTomny Ta poboyoro
MargaHyumKka.

[o HegonikiB 4aHOi yCTaHOBKM Chif, BiAHECTU BiACYTHICTb 3acobiB CynyTHLOrO NidirpiBy AeTanen, kv HanmnaemnowTh,
Ta MNPUCTPOIB [ANS1 CTBOPEHHS OMTUMAarnbHUX YMOB 30epexeHHsl 3a4aHoro TemnepaTypHOro pexumMy npolecca
HannaeneHHs, a ue He 3abe3neyye BMCOKY SIKICTb HannaefieHoro mMetany. BigcyTHiCTb ocHalleHHst ANS BMAANeHHs Ta
YMOBIIOBAHHS LUNAKOBOI Kipkv B NpOLECi HannaeneHHs nig dntocoM 3aTpyaHioe 06CnyroByBaHHs AaHOi YCTaHOBKW.

Binoma yctaHoBka P901, sika npusHadyeHa AnNd aBTOMaTUYHOrO HanmaerieHHs nig ¢nocoM cTaneBux BarkiB
NNCTONPOKaTHMX Ta COPTOMPOKaTHUX CTaHiB, B6ntomiHriB Ta cnabiHriB (ame. kHUry Yseptko A.M. «YcTaHoBKW i BepcTath
ONS eneKkTpoAyrosoi 3Bapku enekTpoayru i HannaeneHHs», Kuis, Texnika, 1974p. ctop. 240). BoHa cknapaetbes 3
HannaenoBanbHOro anapaty tuny A-384, nepefHbOi Ta 3afHbOI 6abokK, KinbLeBOro iHAykTopa 3 Bi3KOM Ansl MOro
nepemilleHHs, dnocoBOro anaparty, CamoXigHOro Bi3ka. [laHa ycTaHoBka Moxe 3abesnevyBaTv HannaBneHHs
npokaTHWX Barkie AiameTpom 600-1200mM, 3aBaoBxku 2000-6000mm, Baroto Ao 30T. (NpUHATa 3a NpoToTMN).

Mpn poboTi AaHOi HannaenoBanbHOI YCTAaHOBKM BUHMKAOTL Npobremu noe'a3aHi B nepLuy yepry 3 HeobOXigHicTio
nigbopy BignosigHoro KinbLEeBoOro iHAyKkTOpa Ans nigirpisy Banka HeobxigHoro giameTpy. Mpu ubomy nigirpis iHAYKTOpOM
30HM BU3HAYEHO! LUMPUHKM (PIBHOI LUMPWHI iHOYKTOpa) He 3abe3nedye PiBHOMIPHOrO MpOrpiBaHHS BCi€i MOBEPXHi, SKY
HannaBemnioTb, N0 AOBXMHI 6OYKM Banka, WO BNVMBAE Ha TEPMIiYHI yMOBY DOPMYBaHHS MeTarny, KU HannaBnseTbes, 3
BMCOKMMM eKcnnyaTauiiHuMn xapaktepucTukamn. Harpis Banka nepea HannaeneHHsM OO HeobxigHOI Temnepartypwu
(400-500°C) 3piicHIOETLCA MO3a YCTAHOBKOK, WO iCTOTHO 3aTPyAHIOE MPOLEC TPaHCMOPTYBaHHA Banka B TakOMy CTaHi
Ta Noro KpinneHHsa Ha BepcTtarTi. KpiM TOro camoxigHuin Bi3oK, Ha AKOMy pO3MilLyeTbCS dorocoBa anapaTypa, Mae pyyHe
MapLueBe nepeMillleHHs, a Le 3aTpyAHIoE ekcryaTtalilo yCTaHOBKM. BiacyTHICTb MexaHi3oBaHOro mMpuCToCcyBaHHA ANs
BMAANeHHs Ta 360py LUMakoBOi Kipku B MPOLECi HannaBfeHHs TakoX 3aTpyAHIOE 06CNyroByBaHHS yCTaHOBKW. 3HavHa
Maca camMOXigHOro Bi3ka 3 pO3MILLEeHWMW Ha Hil nNocoBOID anapaTypol Ta CcTauioHapHUM HannasntoBarb-HUM
anapaToM 3HWXYE MOro MaHeBpeHICTb, CTabiNbHICTb NepeMmilleHHs] Y300BX 30HW HanmnaBfeHHs], Lo OOMeXye TeXHiuHi
MOXIMBOCTi YCTaHOBKW B LiNOMY.

B ocHoBy BuHaxody MOCTaBreHO 3adady - YAOCKOHANWUTW YCTaHOBKY AN BiOHOBMEHHS Ta 3MiLUHEHHS MacCWMBHUX
cTanesux Aetanen UmniHApnYHOI hopMM HaNNaBEeHHAM LWapy MeTany, LWNSXOM AOAATKOBMX Ai Hagd 06'eKToM Ta yMOB
iX 3AICHEHHs, WO [03BONWUTL 3abe3neunt MOXIMBICTE OTPUMAHHSA HamnnaBfeHoro Lapy MeTany BWCOKOI SKOCTi Ta
noninwuTN YMOBM eKcnnyaTauii yCTaHOBKM.

MocTaBneHa 3agava BUPILLYETECHA TUM, LLO YCTAHOBKA ANS BiAHOBMEHHS Ta 3MiLLHEHHS MacuBHUX CTaneBux getanen
LUMRiHAPUYHOT POPMK HaMNMaBfEeHHs M LWapy MeTany, sika MICTUTb HannaenoBanbHUI anapaTt 3 MeTarloKOHCTPYKLISMU
ONsi A0r0 NepEeMILLEHHsl, CaMOXigHWIA Bi30K, MeXaHi3aM KpinneHHs Ta obepTaHHs UWNiHAPUYHWMX JeTanen, 3rigHo
BMHAxo4y, MacvBHa cTanesa AeTanb UWNiHAPUYHOI POpMM, SKYy HannaeniolTb, poO3TalloBaHa B creuianbHOMY
TEpPOCTaTUYHOMY KOXYCi, Y BEPXHiAi YacTUHi AKoro nepenbadeHO MNMMOra3oBrOBMOBAY Ta TEXHOMOrYHI BikHA Ang
PO3MILLEHHSI NOMErLeHOro HannaenBanbHOro anapaTty, Npu LbOMY MepeMillleHHsI Noro 34iNCHI0ETLCSA 3a A0NOMOro
creuianbHOr0 CaMOXiAHOrO Bi3ka Ha SIKOMY BCTaHOBMIEHO MiAKACETHUKU ANSA KpinneHHs kaceT 36inbweHoro ob'emy 3
ernekTpogHuMK Matepianamu Ta OyHkep 306inbleHoro o6'emy 3 roOCOM, @ B HWXHIM YacTuHi  cheuianbHOro
TEPMOCTaTUYHOIO KOXyXa PO3TallOBaHO CUCTEMY ra3onoBiTPSAHWMX ManbHWKIB iHXEKTOpHOro Tuny Ta GyHkep Ans 36opy
LUMaKoBOI KipKkW, NPUYOMY MONerweHnn HannaemnioBanbHUA anapat Mae iHauBigyanbHe nepeMillleHHs BiAHOCHO
cneuianbHOro CaMoXigHoOro Bi3ka.

3rinHO BMHaxogy KOHCTPYKUis ycTaHOBKM nepenbadvae HeoOXigHWA KOMMIEKC OCHAaLLEeHHs Ans  peanisauii
TEXHOMOrYHOro Mpouecy BiOHOBMEHHS Ta 3MiLHEHHs Tin obepTaHHs, a came TepMOCTaTUYHUIA KOXYX 3 CUCTEMOIO
NMNOraso-BroBMNOBAHHA, TEXHOMOrYHI BikHa ANS MOXNMBOCTI NEPEeMILLEeHHss HannasnioBanbHOro anapaTy BiAHOCHO
NOBEPXHi, IKY HaNMaBmoTb, | CUCTEMA ra30MNOBITPSAHMX MarbHUKIB IHXXEKTOPHOrO TUMY, a TakoXX MOBINbHMI MaHEBPEHUIA
nonerLieHnin HannaenoBarnbHUIA anapar, Wo 3abesneyye BUCOKY AKICTb (DOPMyBaHHS MeTany, AKUA HanmaBnioeTbCS.

TexHonoriyHui Npouec BiAHOBMEHHA AeTanen BMMarae CTPOroro JOTPMMaHHS YMOB, HEOOXiOHUX ONsi OTPUMaHHS
wapy meTany 3afdaHoi siKocTi. ToMy BMKOPWCTOBYETbCS BiAMNOBiAHE YCTaTKyBaHHS, poboTa skoro 3abesnedye 3agjaHe
TOYHE NepeMilleHHs NonerweHoro HannaenBanbHOro anapaTty; cTabinbHy nogayy CTPIYKOBOro enekTpody Ta drocy;
3afaHni TemnepaTypHUA pexumM Migirpisy MacuMBHOW cTaneBon Aetani UMniHAPWMYHOI hopMU, SIKY HannaBnoThb;
CBO€EYaCHe BWAANeHHs LUMakoBOI KipkW, YacTuHi niocy, WO He pOo3NnnaBuMBCH, 3BaplOBanbHOrO aepos3orns i3 30HM
HannaeneHHsa Ta NPOAYKTIB 3ropaHHs ra3dy npw nigirpisi getani.

3anponoHoBaHa KOHCTPYKLiS yCTaHOBKM Mae psj nepesar:



- crneujanbHWiA TEPMOCTaTUYHUIA KOXYX (TEPMOKOXYX) 3abe3nevye B npoueci HannaeneHHs, crabinisauiio
TemnepaTypHOro pexuMy HarpiBy MacuMBHOI cTaneBoi AeTani UMniHAPUYHOT (hopMU, CUCTEMY ra3oNoBITPSAHUX NanbHUKIB
iH)XEKTOPHOro TUMy No BCbOMY ii 06'eMy, 3aXMCT Bil OXONOMXXEHHS NOTOKAaMU XONMOAHOrO MOBITPSl, @ TaKoX Jokanisadito
NPOAYKTIB TOPiHHA | MMNOra3oBux BUAINEHb NPV HannaeneHHi Ta 36ip wnakoBoi kipku. CrneujianbHWA TepMoCTaTUYHUI
KOXYX 3 CMCTEMOI ra3onoBITPAHUX MarnbHUKIB iIHXEKTOPHOro Tuny 3abesnevye MOXNUBICTb LUBMOKOMO MOMNepeaHboro
HarpiBy MacuBHOi CTaneBoi Aetani UuniHApWYHOI OopMM OO0 HeobXigHOI TemnepaTypu Ta HeOOXigHOK LUBWMAKICTHO
6esnocepeHbO Ha YCTaHOBLUi. TOMy BOHa BCTaHOBIIOETbCA B XOMOOHOMY CTaHi, a LuUe IiCTOTHO nonerwye
06CnyroByBaHHsi YyCTaHOBKMW. Y creLjianbHOMYy TEPMOCTaTUYHOMY KOXYCi MOXHO 37ifiCHIOBaTW i TepMiyHy 0Bpo6Ky Bxe
HanfaBneHoi MacMBHOI CTaneBol geTani UuniHapu4Hoi opmu;

- KOHCTPYKLUisi crneLianbHOro camoxigHOro Bi3ka 3abesnevye aBTOHOMHE, MOOGINbHE NepeMmilleHHsi MomnerweHoro
HannaeMOBanNbHOro annapy B aBTOMaTUYHOMY PEXMMI, 32 paxyHOK MOXIMBOCTI MOro pyxy BiHOCHO cnelianbHOoro
CaMOXiQHOro Bi3ka, a TaKOX 3a paxyHOK PO3MIllleHHS Ha HbOMY, a He Ha HannasBnBanbHOMY anapari, KaceT
36inbLweHoro o6'emy 3 enekTpoaHUM MaTepianom i byHkepa 36inbLieHoro 06'emy 3 niocom;

- cTabinbHUI Ta NNaBHUIA PyX NOMErEeHOro HannaBnBanbLHOro anaparty 6e3 puBKiB Ta KONMBaHb, BiQHOCHO 30HU
HannaBreHHs, NpU BUKOHAHHI 3a[aHOi CKMagHOI TEXHIKM HammaBreHHs, LWSAXOM 3MiHW TpaekTopii pyxy MyHALUTyKa
BiLHOCHO MOBEPXHi MacuBHOI cTaneBoil AeTani UMniHApUYHOT OpMU, SIKY HannasmnowTb, AN OTPUMaHHSA Wapy meTtany 3
ocobnvMBuMK BnacTMBOCTAMM (Pi3Hii TBEpPAICTi, 3HOCOCTIAKOCTI, TPELYMHOCTINKOCTI Ta iH.) pobuTb iCTOTHWIA BMMUB Ha
KiHUEBMIN pe3ynbTarT - AKiCTb (pOpMyBaHHS HanmaBneHoro wapy meTtany Ta Noro npauesfgaTHicTb;

- PO3MilLleHHs1 Ha creujanbHOMY CaMOXigHOMY Bi3Ky KaceT 36inblueHoro 06'eMy 3 eneKkTpogHUMW MmaTepianamu
(opotom, cTpiuko) Ta OyHkepa 36inbwweHoro o6'emy ansa cnocy 3abesnevye Oe3nepepBHICTb BeOEHHsI Mpouecy
GaraTowapoBoro, 6araTonpoxiAHOro Hanna.feHHs, NPakTU4YHO 6e3 3ynUHOK ANS nepes3apsgkn KaceT Ta MOMOBHEHHS
O6yHkepa dniocoM. 3anpornoHoBaHa YCTaHOBKA OCHALLEHO BCIM KOMMIIEKCOM YCTaTKyBaHHA Ta anapaTtypolo, sike
HeoOxigHO Anga peanisauii TEXHOMOrii OYyroBOro MexaHi30BaHOro HanmnaefieHHs Mig (oniocoM, a TaKoX cnewjianbHuUM
yCTaTKyBaHHSIM Ta NPUCTOCYBaHHAMMU, SKU 3abe3nevyoTe A0TPMMaHHS BUMOT TEXHOSOrIT HanmnaBneHHs, NpaBun TEXHIKN
6e3neku i OXOPOHU HaBKONULLIHLOIO CEpefoBULLA.

Benvka maca Ta rabapuTtu getanen uuniHApUYHOI OOpMM CTBOPIOKOTL NEBHI TPYAHOLL ANst opraHisauii ix HarpiBy
nepes HannaBneHHsIM, CyMyTHLOro MiAirpiBy, a Takox nopanblioi TepMivyHoi 06pobui. B 3B'A3ky 3 UMM Harpie MacuBHoOI
cTtaneBoi AeTani UMMiHOPWYHOT ¢hopMM  [oUinbHO MpoBoAUTM 6Ges3nocepefHbO Ha  3anponoHOBaHIN yCTaHOBLi B
creuianbHOMY TEPMOCTaTUYHOMY KOXYCi, BUKOPMCTOBYIOUM NPUPOAHUIA ra3 Hu3bkoro Tucky (0,8 - 1,5atm) sk TennoHocin.
Cuctema ro3onoBiTPAHMX ManbHUKIB iHXEKTOPHOrO TWUMy Mae€ HaniBaBTOMaTW4HE YNpPaBniHHA ANS AOCATHEHHS |
nigTPMMKM TemnepaTypy NonepefaHbOro Ta CymyTHbOro MigirpiBy, sIKy po3MilleHO nig MacyBHOK CTaneBol AeTanso
LMIIHAPUYHOT (hOPMM Y3O0BXK MOBEPXHI, SIKY HaMMaBntowTb, i MOXe HarpiBaty ii 3i weuakictio 25-50° C/4 go 3agaHoi
Temneparypu.

Onsi  3abe3nevyeHHs BWCOKOI MaHEBPEHICTI  MOMErweHoro HannaemnioBanbHoro anapaty ( nonerweHa
HannaentoBanbHa ronoBka 6e3 KaceT 3 enekTpooHuMK matepianamu i 6e3 OyHkepa 3 drtocom) nepepbavae Horo
iHOMBIAyanbHe nepemileHHs BiAHOCHO cneuianbHOro CamMoXigAHOro Bi3ka B BM3HaveHUX Mexax. 06-mexaHi posmipu Ta
Bara HannasmtoBanbHOI rOMOBKW MOMErweHoro HanmnaenoBanbHOro anapaty 3abesneyye ii MOBINbHICTL ANS BUKOHAHHSA
CKMagHOi TEeXHiKM HannaereHHs 3HOCOCTIMKOro LWapy MeTany no 3afaHii TpaeKkTopii NepemillleHHa enekTpoAy.
Hanpuknag, Ons BMKOHAHHA HaMmaBlieHHsl Lapy MeTany 3 0coOnvMBMMW BRacTMBOCTAMWM ( Pi3HiA 3HOCOCTIAKOCTI,
TBEpAICTi Ta iH.) NOTpiOHO 3ailicHOBaTM 3MiHY TPaEKTOpil pyxy MYHALUTYKA BiGHOCHO 30HM HannaerfeHHs. B gaHomy
BMNadKy Taka KOMMOHOBKa obnagHaHHA Mae nepeBary B MOPIBHSAHHI 3 ycTaHOBKaMW NOAiGHOro MmpuaHayveHHsl, Komu
pO3MilLleHHs HannasnoBanbHOro anaparty 3A4iNCHIETLCS Ha KOHCONi BEnocunegHoro Bi3ka, MOBOPOTHOI KOMOHM i iH.-
LOMY MacCUBHOMY MeXaHiYHOMY YcTaTKyBaHHi, sike nepenbadae CyMiCHMI pyx 3 HannaenoBasibHAM anapaToM.
OCHOBHUM HeJoMiKOM TaKoro Po3MileHHs1 € HecTabinbHWUI pyx anapaTy B MpoLeci HamnaBeHHs 3 KONMMBAaHHSAMKU Ta
puvBKamu, Wo pobuTb ICTOTHMI BNNMB Ha AKICTb POPMYBaHHSA HanmnaeneHoro wapy mMmetany.

CyTb 3anponoHOBaHOro BMHaXoAy MOSICHIOETLCS KPeCNeHHsaMU, Ae Ha dir. 1 npeacTaBneHo KOHCTPYKLiS YCTaHOBKM
ONS BiQHOBMNEHHS Ta 3MiLHEHHS MacUBHWUX CTaneBux AeTanen umniHapuyHOi (hOpMM HannaBfeHHAM Liapy MeTany, a Ha
cpir. 2 npeacTaBneHo nonepevHnii NepeTuH yCTaHoBKN.

YcTaHoBKa CKMNafaeTbCa 3 HACTYMHWX OCHOBHUX YacTUH : BepcTaT BanbueTo-kapHui - 1 (dpir. 1); cneuianbHui
CaMOXiZHWUI Bi3oK - 2 (doir. 1, 2); nonerweHnn Ha-nnaenoBaneHWiA annapat- 3 (dwur. 1, 2); cneuianbHUn TepMOCTaTUYHUIA
KOXYX - 4 (pir. 1, 2); ectakapa - 5 (dir. 1) 3 HanpaBnAYUMU 4118 NEPEMILLEHHS creLianbHOro camoxigHoro Biska 2 (dir.
1, 2); noHeT - 6 (dpir. 1), HeobXigHUIA ANA NIGTPUMKM MacuUBHOI cTanesoi AeTani uuniHgpudHoi opmmn 11 (dir. 1,2) B
npoueci HannaeneHHs; pobounin mawgaHuuk Ans onepatopa - 7 (dir. 1) 3 OropogXeHsM, NynbTOM YNpaBriHHA i
KOPKO3HMMa4yeM; Murora3oBnosniosay - 8 (dir. 2); cuctema rasonoBiTPAHMX NarnbHUKIB iHXEKTOPHOro Tuny - 9 (dir. 2);
OyHKep ana 36opy cntocy Ta wnakoBoi Kipku - 10 (cir.2), MacvBHa cTaneBa getanb LuniHapudHoi doopmu - 11 (doir. 1,
2), TEXHOIOTIYHI BikHa - 12 (pir 1, 2), po3TalloBaHi Ha TepMOCTaTUYHOMY KOXYCi -4 (cbir. 1, 2).

YcTaHoBKa ANS BigHOBMEHHS Ta 3MIiLHEHHS MACUBHWUX CTaneBux AeTanen uuniHapuyHo! bopMy HannaBneHHaM
Wwapy MeTany npawte TakuMm YUHOM.

MacuBHy cTaneBy getanb umniHgpuyHoi dopmmn 11 (cpir. 1,2) po3milytoTb y BepcTaTi BanbLueTokapHomy 1 (dir. 1).
JliBu Topeub MacuBHOI cTaneBoi Aetani uuniHapudHoi dopmu 11 (cpir. 1,2) dikcyloTb 3a AONOMOrOK Kynaukis
nnaHwanbun obeprtaHa (nepegHboi 6abku BepcTaTa BanbueTokapHoro 1 (dpir. 1), Ha KpecrneHHi He BkasaHo) Ans
nepegadi KpyTHLOro MOMEHTY npuBoAy obepTaHHs, i3 LWBUAKICTIO HannaeneHHs. [NpaBuii Topeub MacuBHOI cTanesoil
aetani unniHapuyHoi dopmm 11 (dir. 1,2) LeHTpyoTb NMHOMI 3aaHbOT 6abkn BepcTaTa BanbueTokapHoro 11 (dir. 1,2) i
(abo) BcTaHOBNIOWTL Ha NOHET 6 (dir. 1). [Ona komneHcauii TenmnoBoro noAOBXEHHs1 MacMBHOI cCTaneBoi getani
unnuHapuyHoi cpopmmn 11 (gpir. 1,2) nmuHomnb 3agHbOi ©abkm BepcTaTa BanbueTokapHoro 1 (dir. 1) 3abesnedeHo
BigNOBiAHMM KoMneHcaTopoMm. oTiM 3BepXy pO3MIlLyOTb KPULLKY TEPMOCTaTUYHOIO Koxyxa 4 (dir. 1,2), sika nepen
3aBaHTaXEHHSIM MacuBHOI cTanesoi getani uuniHgpuyHoi dopmu 11 (cpir. 1,2) Oyna 3HATa. BknovaoTb o0b6epTaHHsA
MacuBHOI cTanesoi getani uyuniHgpuyHoi cdopmmn 11 (cpir. 1,2) Ta 3ananioloTb CUCTEMY ras3onoBiTPSHUX MNanbHUKIB
iHxekTopHOro Tuny 9 (dir. 2), NpucTpin sk 3abesneyye PiBHOMIPHWIM Harpie MNOBEPXHi, Ky HaMMaBMoTb, NO BCiR i
nnouleHi Ta 06'emy B npoueci 6esnepepBHOro obepTaHHa MacMBHOI CTanesoi AeTani uniHapuyHoi opmn 11 (dir. 1,2).

Ockinbkun cnuctema rasonoBiTPAHMX NanbHUKIB iHXEKTOPHOro Tuny 9 (dir. 2) posTalloBaHa 3HM3Y MacMBHOI CTanesoi
aetani umningpuyHoi dopmmn 11 (cpir. 1, 2), Ky HannaenowTb, BOHA HE 3aBa)xae NPOLIECY HamnmaefeHHs, sK ue
BifOYyBa€ETLCS NPY BUKOPUCTAHHI ANS HarpiBy iHOYKTOPIB.



Micns HarpiBy macuBHOI cTaneBoi getani uuniHgpudHoi dopmmn 11 (cir. 1, 2) go HeobxigHoi TemnepaTtypu
BiKpVBalOTb TEXHONOrYHI BikHa 12 (dpir. 1, 2) Ha cneuianbHOMY TepMOCTaTU4HOMY KOXYCi 4 (dpir. 1, 2), BBOAATb B 30HY
HannaeneHHss MyHALWTYK NonerweHoro HannaenioBanbHOro anapaty 3 (oir. 1, 2) Ta NoYMHalOTb NPOLEC HanmnaBMeHHs
pobo40i NoBEpXHi MacvBHOI cTanesoi Aetani umniHgpuyHoi dopmun 11 (dir. 1, 2). MNpoaykTn 3ropaHHsA ra3onoBiTPSHOT
CyMmilli Ta 3BaplBanbHOTO  aepo3orio, SKW  YTBOPKWTBCA B MNPOUECi  HannaeneHHs,  YroBMOKTbCA
nunorasosnoenoBademM 8 (ir. 2), Kuii NpuegHaHO A0 LeHTpanbHOI 3aranbHOOOMIHHOT BEHTUNALIT Liexy.

B sKocTi MexaHi3My poO3MilleHHs1 Ta nepeMilleHHsi MOJerweHoro HanmnaenwoBanbHoro anaparty 3 (dir. 1, 2)
nepenbayeHo cneuianbHUiA  camoxigHui Bi3ok 2 (dpir. 1, 2), Ha sSKiA BcTaHOBNEHO (OKpiM MomnerweHoro
HannaemoBaneHoro anapaty 3 (dir. 1, 2)) nigkaceTHWKM [AnNst KpinneHHs kaceT 36inbweHoro ob'emy pAans
HannaenoBanbHOro marepiany, oyHkep 36inbweHoro o6'emy Ans dniocy (Ha KpecneHHsix He BkasaHo). Lle HeobxigHo
ONst NiABULLEHHS NPOAYKTMBHOCTI 3amnpOonOHOBaHOI YCTAHOBKM 3a paxyHoOk 3abes3neyeHHs 6e3nepepBHOCTI NPOTiKaHHS
npouecy HannaeneHHsi, 0cobnMBO NpU BIAHOBIMEHHI MacUBHUX CTanesux Aetanen uuniHapuydHoi cdopmu 11 (dir. 1, 2),
npuv peanisadii npouecy HannaeBneHHsA AeKinbkoMa enekTpogamu.

[nsa po3milleHHa Ta nepemileHHs cneuianbHoro camoxigHoro Biska 2 (cir. 1, 2) nepeabayeHo ectakagy 5 (dpir. 1,
2) 3 HanNpaBnNALYMMU, Ky PO3TaLLOBaHO Y3[4OBX BepcTaTta BanbLeTokapHoro 1 (cir.1) i3 3agHboro rioro 60ky Ha onopax,
KM CTOATb okpemo. [Ansi 3abe3nedeHHs 6e3neyHnx ymoB poboTu OBGCryroByrHOro nepcoHany pobouunii maigaHymk
ectakagm 5 (doir. 1, 2) 3abe3neyeHo cxoaamu, HaCcTUNOM 3 pucbreHoro MeTarny Ta NIEEPHOK OroOpoXer BUCOTOK 950 MM.

MpuBig nepemiweHHa cneuianbHoro camoxigHoro Biska 2 (cpir. 1, 2) y3goBX OCi MacuBHOiI cTaneBoi AeTani
unniHgpuydHoi dopmm 11 (cpir. 1, 2) 3abesnedye BIiANOBIAHY LWBMAKICTE MOr0 MNepeMmilleHHs NPy HannaeneHHi no
rBMHTOBIN MiHii, @ TaKOX MapLUeBy LIBUAKICTb.

CneuianbHuUn TepMoCTaTUYHNIA KOXYX 4 (cpir. 1, 2), 3aBOsIKM CBOET KOHCT-PYKTLIT, CTBOPIOE ONTUMAarnbHi yMOBW Mnpadli
HannaBLLUMKa - 3aXMLLAE MOro Bif TEMIOBOro BUNPOMiHIOBAHHA MacMBHOI CTaneBoi geTani uMniHapuyHoi doopmm 11 (cpir.
1, 2), SKy HarpiBalTb, Ta CUCTEMM Tra30MOBITPSHUX NarbHUKIB iHXeKTopHoro Tuny 9 (cbir. 2), Big 3BaptoBanbHOrO
aepo30Mo Ta NPOAYKTIB 3ropsHHA ra3onoBiTPSHOI CyMilli, @ camy MacuBHy cTaneBy AeTanb uuniHapuyHoi dopmmu 11
(dpir. 1, 2), sAKky HannaenoTb, Big NPOTAriB, BiA4 nepenagiB TemnepaTypy HaBKOMULLHBOrO cepefoBwuila, ocobnvMeo B
3MMOBUIA YaC, L0 3PELUTOK NO3UTMBHO BNMBAE HA Pe3yNnbTaT HamnnaBeHHs.

B npoueci HannaeneHHs perynsoBaHa cucTeMa ra3onoBiTPSIHUX NanbHUKIB iHXeKTopHoro Tuny 9 (dir. 2) 3abesnevye
6Ge3nepepBHUIA NPOLIEC CYMYTHLOrO NiAirpiBy MacuBHOI cTaneBoi getani uuniHgpudHoi dopmu 11 (dur. 1, 2), aky
HannaenoTb. [na BuaaneHHs 3 NOBEPXHi, Aka HannaBMlETbCS, LUMAKOBOI Kipkn nepenbdavyeHo KOPKO3HMMaY, SKUi
pO3MileHO Ha nepeaHbOMY CYnopTi BepcTaTta BanbLeTokapHoro 1 (dir. 1), KOPKO3HMMAaY NePEMILLYETbCS CUHXPOHHO 3
nonerweHMM HannaenioBanbHUM anapatom 3 (cir. 1, 2). CUHXPOHHO 3 HUM MepeEMILLYETbCS | pobounin MarngaHumK ansi
oneparopa 7 (gir. 1), sKkni po3TalloBaHO Ha NepeaHbOMY CYMoOpTi BepcTaTa BanbLeTokapHoro 1 (cdpir. 1). Ha Hbomy
po3TalloBaHO MynbT YMpaBriHHSA YCTAHOBKOK B LiNOMy, a camMe MpoLecoM HannaereHHsl, obnerweHum
HannaenoBanbHNUM anapaTtom 3 (dir. 1, 2), ronoBHMM NPMBOAOM BepcTaTta BanbLeTokapHoro 1 (cir. 1), nepeMiweHHAM
cynopTa 3 KOpKo3HMMaveM, obepTaHHsAM Barka 3i LWBMAKICTIO HanmaBreHHs; NepeMilleHHsIM crewiarnbHOro camoxigHoro
Bigka 2 (cpir. 1, 2) i nonerweHoro HanmnasnBanbHoro anapaty 3 (dir. 1, 2) y3goBx oci MacuBHOI cTanesoi getani
umniHgpu dopmn 11 (dir. 1, 2); NigkomMom Ta ONyCKaHHSM LUTaHIM MONerweHoro HannaenosansHoro anapary 3 (dir. 1,
2) 3 HannaBMBanbHOK NPUCTaBKOK; NEPEMILLIEHHAM CynopTa CMHXPOHHO 3 NOMereHMM HanmnaslBanbHUM anapaTom
3 (cur. 1,2) gna ynpaeniHHS NPOLECOM HaMNMaBMEHHS | BUOANEHHS LUTAKOBOI KipKM 3 MOBEPXHi, Ky HannaemnmowTb. Ans
uiei MetTm Ha poboyomy MargaHuvMky Ans onepatopa 7 (cdur.1) nepepbayeHo pPO3MILLEHHS] PErynbOBaHOro
KOpKO3HMMa4ya. Ha nynbTi ynpaBniHHs nepenbaveHo npunaauM KOHTPOS Ta PerynioBaHHS OCHOBHMX MapameTpiB
pexumy HannaBneHHa Ta TemnepaTypu nigirpisy.

KoHTponb 3a HeobXigHOW TOBLUMHOIO LWapy, SKMIA HannaeMolTb, 3AIMCHIONTb CreuianbHUM NPUCTPOEM  (Ha
KPECIEeHHSIX He BKa3aHo), TakoX po3TalloBaHMM Ha pobo4oMy MaaaH4uKy ans onepatopa 7 (dir. 1).

lMicns 3aBeplUeHHA HannaBnNeHHs LWapy meTany 3af4aHol TOBLUMHK, NomnerweHnin HannaeniosBaneHui anapat 3 (dir.
1, 2) BUBOAMTLCSA i3 30HWM HanNnaBneHHs, TEXHOMNOriYHI BikHa 12 (dir. 1, 2) Ha cneuianbHOMY TEPMOCTaTUYHOMY KOXYCi 4
(cpir. 1, 2) 3akpuBaroTbcA. MNoOYMHAETLCA NPOLEC TEPMIYHOI 0OPOOKM MacMBHOI CTaneBoi geTani umningposoi dopmn 11
(cpir. 1, 2), aky HannaentoTb. Micnsa 3aBepLUEHHS TepPMiYHOI 06pOOKM MacuBHa cTanbHa AeTanb UMMiHAPUYHOI hopMu
11 (dpir. 1, 2), AKy HannaBnTb, BigAansTe 3 BepcTarta BanbLeTokapHoro 1 (dir. 1).

KoHCTpykKLUis 3aponoHoBaHO! yCTaHOBKM nepenbadvae MOXNMBICTb MexaHiyHoi 06pobkM MacuBHOI cTaneBoi AeTani
uuninapuyHoi cdpopmu 11 (cpir. 1, 2) nepen i nicns HannaeneHHs. [Ans Lboro HeOOXi4HO BCTAHOBWUTM pisLeTpUMad Ha
nepeaHLOMy CynopTi BepcTaTta BanbLeTokapHoro 1 (¢pir. 1) 3amicTb KOPKO3HMMaYa.

Y HWXKHIN YacTuHI cneuianbHOro TEPMOCTAaTUYHOIO koxyxa 4 (dir. 1, 2) postawoBaHo GyHkep Ans 360py LUNakoBoOi
Kipku Ta cpritocy 10 (cpir. 2).

Cucrtema nogavi ¢niocy B 30HYy HannabrieHHS Ta 360py HEBMKOPUCTAHOI MOro YacTvHu nepepbadae HasABHICTb
6yHkepa 30inblieHoro o6'eMy (B MOPIBHSHHI 3 LWITAaTHUM OYHKEPOM, SIKMA BXOOUTb B KOMMIEKT HannaBnoBarbHOro
aBTOMara) 3 MHEBMATMYHOK cucTemoto 36opy crtocy. HeposnnaeneHuii B npoueci HannaeBneHHs nioc BIOBMHETHCA
Ha 95% BakyymHOl cucTemotlo i noBeptaeTbca B ByHkep. OcTaHHi 5% HeBuMKOpucTaHoOro cniocy Ta LUMaKoBOI Kipku
noTpannsawTb B NiJA0H CreLianbHOro TepMocTaTUYHOro Koxyxa 4 (dir. 1,2) i TpaHcnopTyoTbCa B crnelianbHuii 6yHkep
Ans nofdanbluoi cenapauii - po3AineHHs 3anuwkiB cniocy Big LWNakoBoi Kipku. 3ibpaHui cnioc noBepTaeTbCs B
36inbLueHui 6yHkep ansi ortocy.

Po6ota HannaenioBanbHOI YCTAHOBKM MOBHICTIO MexaHi3oBaHa. YMNpaBniHHA HEW 34IMCHIETLCA OUCTAHUIMHO 3
O[HOro MyHKTY. YCTaHOBKY OCHALLleHa enek-Tponpueigamu, sikm 3abea3neyyioTb aBTOMaTUYHE YNpaBniHHA MexaHiamamm
Ta TEXHONOrYHMMMK ornepauisMn B 3afaHii NOCNIgOBHOCTI, i 4O3BONATL 0OCMYroBylOHYOMY MepcoHany 34ilcHoBaTH
TiNbKu1 onepaTyMBHUIA KOHTPOJb 3a iX pOo0OTOH0.



Pir. 2



