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Ha aucepTalliitny poboty Apennad Haranxi AHatomiiBHH
«PO3POBKA TEXHOJIOTTYHUX 3ACAJ] OKUCJIIOBAJILHOI ITPOJTYBKU B
CTAJIEPO3JIMBHOMY KOBIIII ITPU BUPOBHHUIITBI CTAJII 3 HU3bKHM
BMICTOM BVTIJIELIIO»
Ipe/ICTaBICHOI Ha 3100y TTS HAyKOBOTO CTyIIEHS
JokTop dinocodii 3a paxom 136 — «MeTamypris»

AKTYyaJIbHICTh po0OTH

B cyuacHomMy MmamuHOOyXyBaHHI 0cO0IMBE Miclie 3aiiMarOTh CTajli 3 BMiCTOM
pyriuemo Mmenme 0,1 %mac, mo oOyMOBIEHO OCOOIMBUMM €KCILTyaTaliiiHUMU
BJIACTUBOCTSMU: BMCOKOIO IUIACTHYHICTIO, BHCOKUM CTymeHeMm jedopmartii y
XOJIOJJHOMY CTaHi Ta HeOOXiTHUMHU MOKa3HUKaMHU JKOPCTKOCTI Ta MilHOCTi. OCHOBHE
X MpU3HAYEHHS Il BUTOTOBJIEHHS JeTallelf 32 paXyHOK INTaMITyBaHHS Y XOJIOJJHOMY
cTaHi (BUTOTOBJICHHSI Ky30BiB aBTOMOOLTIB Ta IHIIMX TPaHCHOPTHHUX 3acoOiB). Ilpu
II5OMY BOHM 3a0€3Meuyl0Th HeOOXi/IHI MOKa3HUKU JKOPCTKOCTI Ta MIMHOCTI JeTajuen
IPY MEHIIi# METaJ0EMHOCTI.

TpanuiifiHumMu MeToZaMH BHPOOHMIITBA 3a3HAYEHOr0 Kiacy crajiedl e
BUKOPHMCTaHHs TEXHOJIOTII ra30-KMCHEBOro padiHyBaHHs Ha eTari BUILIaBku (AOD,
I'KP), BUKOPHUCTAHHS OKHCIIOBAJIBHOI MPOJAYBKH IPH 3HIDKEHOMY THCKY abo
KOMOiHyBaHHSI 3a3HaYE€HUX BHUINE TEXHOJIOrYHUX npouecis. II{o crocyeTbes onepartii
ra3o-KucHeBOro padinyBaHHs, iX 3iHCHEHHS NOTpeOy€e 3alydeHHs TEXHOJIOIIYHOIO
YCTAaTKyBaHHsl CIIEIialbHOT KOHCTPYKIT Ta 3HAYHUX 3MiH B TEXHOJIOTIYHOMY PEXKHUMI
BEJICHHS IUIABKM. IIPY LLOMY y BIiTUM3HsAHIM BUpOOHHMYIH 0asi € Tpu MiANPUEMCTBA 3
peanizamiero Texnonorii TKP Ha konBepTepax Majoi emuocti. Illo crocyerbes
TEXHOJIOTIUHHUX PillleHb MO OKUCJICHHIO JOMIIIOK METajleBOi BAHHH MPH 3HIKCHOMY
THCKYy, BOHH MOXYTh OyTH peani3oBaHi 3 BHKODHCTaHHSAM KOHBEPTEpIB
IUPKYJAIKHOrO Ta KAaMEpHOro TUIiB. BpaxoByloun 10 Ha BITYM3HSIHUX
MiIMpUEMCTBaX, AKi MPAIIOITH 33 YMOB BOCHHOIO CTaHy, ALISIHKA BaKyyMyBaHHS
MeTaly TpeACTaBieHi BaKyyMaTropaMd KaMepHOro Tuily (IBa HiANpHEMCTBA),
peaizallis 3a3Ha4YEHOI TEXHONOTil € BKpadl CKiIagHO0. TakuM YHHOM MOLIYK
ANbTEPHATUBHUX TEXHIYHHUX PillleHb MO0 BUPOOHMIITBA CTaJIeH 3 BMICTOM BYTJIEIIO
menie 0,1 %Mac € aKTyaJlbHUM 3aBJaHHSIM JUIS BiTYM3HAHOI METallypriiHOT HayKH
Ha Cy4acHOMY €Tarli.

B jucepraniiiHiii poGOTi aBTOPOM 3aIpPONOHOBAHO TEXHOJOTIYHE PIlCHHS
110710 BUPOOHHMIITBA cTasieil 3 BMicToM Byriemto Menme 0,1 % mac sike nependadae
BHIUIABKY 3aJ1i30BYTJIELEBOTO HAIIBIPOAYKTY y KHCHEBOMY KOHBEPTEPi 3 BMIiCTOM
Byrnemo 0,3 %Mac Ta MoJajIblly Horo JekapOOHI3allio y CTaNepo3TMBHOMY KOBIII
Ha eTari mo3aniyHoi 06poOKH CTasli 3a PaxyHOK IPO/YBKH CyMillIIIIO TEXHOIOMTYHHX
ra3iB CHCTEMH «KHCEHb- HEHTpalbHMH Ta3» dYepe3 JOHHMI NpoayBHUA OIIOK.
3a3HaueHe TEXHiYHE PpilleHHS € aKTyalbHUM JUIS BiTYM3HAHMX METajlyprifHuX
MiANPHEMCTB, SKi NPAIOIOTh B YMOBax CyBOPOro OOMEKEHHs: pecypciB OCKUIBKH
JO3BOJMTH NpPH MiHIMAQJIbHUX BHUTpAaTaX PO3MIUPUTH COPTAMEHT CTACH, IO
BHITy CKA€THCSI, Ta 3a0€3MeUnTH BUPOOHHMIITBO CTAled 3 HU3BKUM BMICTOM BYTJICIIO Y
BHUCOKHUX 00’ €eMax.



Ouinka CTPYKTYpH Ta 3MicTy aucepramii

JHucepraniiina po6ota CKJIAmA€ThCsi i3 BCTYNy Ta OCHOBHOT YacTHHH, SKa
MICTHTB 5 PO3/IiJliB, 3arajlbHUX BHCHOBKIB Ta y3araJbHEHOrO MepetiKy JiTepaTypHHUX
JUKEpen 1 JoAaTKy. 3arajibHUil 3MicT Juceprainiiinoi po6oTH BHMKIageHo Ha 153
CTOpPIHKaX MAaIIMHOIUCHOTO TeKCTy. MicTuth 93 pucyHku ta 9 Tabiuuub, 1 J04aTOK.
3arajgpHui CIIUCOK BUKOPUCTAHUX JDKEPEN MICTUTH 134 moCHIaHHS.

Y Beryni 00IpyHTOBaHO aKTyaJdbHICTH TEMHU AMCEpPTaliifHOi po6OTH, HagaHa
iHGopMarllis 1moa0 3B’S3Ky poOOTH 3 HAyKOBHMMHM Iporpamamu, cpopMyJbOBaHO il
METy Ta 3aBJaHHA JOCIi)KeHb, BKa3aHO 00’€KT, MpeAMEeT Ta METOA JOCIHiIKEHb,
BUKJIQJICHO HAYKOBY HOBHU3HY Ta IMPAKTHYHY I[IHHICTh OTPUMaHHMX pe3yJIbTaTiB, a
TAaKOXX BIIOMOCTI I0JI0 OCOOMCTOrO BHECKY aBTOpa, ampodaiis OTpUMaHUX
pe3yabTariB. [IpencTaBiieni JaHH1 MO0 CTPYKTYpH Ta 00cATy AucepTarii.

Y mnepmomy po3aimi «Orisg Cy4acHMX TEXHOJIOTIYHUX pIilleHb IO JI0
BUPOOHMIITBA CTajJeii 3 HU3BKUM BMICTOM BYTJICLIO» IPHUBEICHO pPe3yJIbTATU
JOCTI/DKEHHST 3a JDKepelaMH HayKOBO-TEXHIYHOI iHQopMmarlii, $Ki JT03BOJWIN
BCTAaHOBUTH, 110 BUKOPUCTAHHS TEXHOJIOTIH 3 BUIUIABKM CTaJICi 3 BMICTOM BYTJIEINIO
Hwk4de 0,1 % y KUCHEBHX KOHBEPTEpPAX 3 MOJAYEKD HEWTPAIBLHOrO rasy 3 HU3y, a
OCHOBHOTO KHCHIO 3BEpXy BHUKOPUCTOBYETHCS Ha CydyaCHMX MeETalypriiHux
HiIIPUEMCTBAX, TIPOTE CYNPOBOKYETHCS HU3KOI TEXHOJIOTIYHUX IpOOIIeM,
30KpeMa 3HIDKCHHSM BHXOJY IPHUIATHOIO y TOPIBHSHHI 3 BUPOOHMIITBOM CTajen
BYIJICIIEBOrO copTtameHTy. lle 3yMoBiIeHO (i3MKO-XIMIYHUMH OCOOIHMBOCTAMH
TIPOIIECY OKMCJICHHS BYTJICIO, 30KpeMa HOro mnepexofoM 3 KiHETMYHOI AUIIHKA Y
muQy3idiHy i K HacIioK HEOOXiIHICTIO JOAATKOBOI iHTeHCH(iKalil MacoOOMIHHMX
IPOIIECiB B METAIEBil BaHHI.

ABTOPOM BiZI3HAYEHO, I1I0 TEXHOJIOTIs ra30-KUCHEBOIO padiHyBaHHs 6a3yeThCs
Ha [10/1aBaHHi TEXHOJIOTTYHUX ra3iB 3 HIKHBOI YACTUHU CTAJICIUIABUIIBHOTO arperary,
30kpema gepe3 quo st ['KP mponecy Ta 3 60xoBoi croponu Banau — st AOD. Ipu
IIbOMy BHKOPHMCTOBYIOTHCS (DypMH CHELialbHOI KOHCTPYKILil «TpyOa y TpyOi», siki
3a6e3neuyloTh BBEJCHHS KHCHIO Yy METajeBy BaHHy B OO0OJOHINI 3 NajiuBa,
BHKJIIOYAIOUM BMCOKOTEMIICPATYPHHUM BIUIMB 30HM OKHWCIECHHA Ha QyTtepiBky. Ilpu
IIbOMY TEXHOJIOTisl TA30KMUCHEBOTO padiHyBaHHs nepeadadac 4epryBaHHs MPOIYBKH
MeTaJIeBOi BaHHM KMCHEM Ta HEWTpPAILHUM ra3oM alo iX cyminmmro, mo 3abesnedye
VHUKHEHHS NEPEOKUCICHHS METaly Ta BiMOBiIHO 3a0€31€YeHHs] BUCOKOIO PiBHS
BUXO/Ly IPUIATHOTO PiIKOI CTali.

BiqmoBiqHO 0 TeKcTy aucepTaiiiiHoi poGOTH HaBeJEHO BiTOMOCTI, IO
BHKOPHCTAHHS METOJIiB OKUCIIOBAIBHOI MPOIYBKU Ha €Talli BaKyyMyBaHHs CTali €
HAGIIBII eEeKTHBHAM METOJIOM 3HIDKCHHS BMICTY BYTIIEIO HIKYE KOHIEHTpaii
0,1 %. 1le 3yMOBJICHO 3HAYHUM BIUIMBOM 30BHIIIHBOTO TUCKY HA IPOLIECH OKUCIICHHA
BHUXO/IAYH 3 arperaTHOTO CTaHy OKCHJIIB BYIJIELIIO.

BiAnosigHO 10 IPOBEAEHOr0 aHaJi3y JITEpaTypHUX PKEpENl BCTAHOBJIEHO, 110
CYTTEBHMM HEIOJNIKOM IPOIIECiB BUIAJIEHHS BYTJICIIO 3 METAJIICBOTO PO3IIIABY HIDKYC
0,1 %, sIKi 6a3yrOThCsl Ha Mpolecax ra3o-KHCHEBOro padiHyBaHHS, € BUKOPHCTAHHA
CIEIIATLHOTO TEXHOIOTIYHOr0 00/1a/IHaAHHS, BCTAHOBJICHHS AKOr0 MOTpedy€ 3HAYHHUX
KalliTaJOBKJIaJeHb. BCTAHOBIEHO, 10 OCOOIMBICTIO MPOLECIB OKHMCICHHS BYIJICIIO
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KHCHEM TIPU TOHIKEHOMY THCKY € HEBEIMKAa CTIMKICTh BY3JB HiZIBOAY KUCHIO Y
pO3ILIaB.

Buxoasiunm 3 TIPYHTOBAaHOTO aHAJi3y JIITEPaTypHUX JDKEpEl aBTOPOM
JMcepTaliiftHoi poOOTH BiAMIYEHO, IO 3a[UId INPOBEJACHHsA I03amivHoi 0OpoOKH
METAJICBOTr0 PO3ILIaBYy y KOBIII paliOHAIBHO MPOBOUTH IPOJyBKY iHEPTHHM Ia3oM —
aproHoM, sIKUi 3a0e3Ne4YnTh yCEepeJHEHHs pO3ILIaBy i3 OJHOYACHHUM BHAJIECHHAM
rasiB Ta HEMETAJIEBUX BKJIIOYEHb. TaKy NpPOAYBKYy Kpallle IMPOBOAUTH Kpi3b JOHHI
npoayBHi mpuCTpoi y Oyis0amKoBOMy pexuMi, 1m0 3a0e3NeYuTh SIKICHE
nepeMinryBanHs BaHHU. KpiM TOro, BKasaHuii croci6 oGpoOKM po3IiaBy MOXHA
BIIOCKOHAJIMTH IIISIXOM 3aMiHM iHEPTHOTO rasy Ha CyMill iHEpTHHMM ra3 — KUCEHb
3auisl  3a0e3ledYeHHs JI0JaTKOBOTO 3HEBYIVICLIOBAHHS METaJICBOr0 pO3ILIaBy J0
HeOOXiTHUX HU3BKUX KOHIEHTpAIlii 6e3 3acToCyBaHHsS BapTICHOTO OOJajHaHHS, SK,
HANpPUKJIaJ, 32 yMOB BaKyyMyBaHH.

YV apyromy po3aiai «TepmoguHaMiuHa OliHKA MOXKIMBOCTI nepeliry peakitii
IpH JOHHOMY INPOJYBAaHHI MeTaly B KOBII» IIPOBEJEHO OIIHIOBAHHA CIOCOOY
JIOBEJICHHS CTaJli MiC/IA BHMITYCKY Yy KiBII LUIIXOM OKMCIIOBaJIBHOI MPOIYBKH Yepe3
JHWIIE CYMIIIIII0 HEHTPAIBHOrO rasy Ta KMCHIO 3 TOUKM 30py TEPMOJMHAMIYHOIO
TMOoKa3HMKa nepebiry peakiiif. AHali3 MPOBEICHO 3a TPHOMa MOXIIMBUMH 30HAMH
nepebiry peakiiii: meran — rasosa 6ym,6a1m<a MeTal — NUIaK, IUIaK — ra3oBa
6yn56ann<a 3 ypaxyBaHHSM BIUIMBY TiZIpOCTATMYHOIO TUCKY BaHHU HA HUX Ta JUIA
pi3HMX DiBHIB 3aHYPEHHsi y METAleBY BaHHy Ml ypaxyBaHHs BILIMBY 3MiHH
rigpocTaTMgHOro THCKY Ha Iepebir peakmiit. IlinTBepmkeHo, IO 30LIBIICHHS
TiPOCTATHYHOTO TUCKY TpH 3aHYpeHHI y BaHHYy CIIpHSE nepe61ry peakuiii, 3a
pe3yJIbTaTaMi SIKAX KUIBKICTB rasy, IO YTBOPIOETBCA, MEHINIA, HiX Ta, mo Oepe
y4acThb y peaxilii. BcraHoBeHO, 0 NPH IPOyBaHHI KPi3h JIHUIIE CyMillIIIIO Ta3iB,
SIKa MiCTHTh KMCEHb, 31 30LIbIICHHSIM INIMOMHM BaHHU CIIOCTEPIraeThCs aKTHBI3aLlis
peaxilii po3YMHEHHs! Ta30I0AIGHOr0 KMCHIO Y PO3ILIABi, ITi/(BHITYCTHCS MOXTUBICTH
nepebiry peaxiiii okucieHHs Gocdopy, KpEeMHiIO, MapraHiio Ta BYTJICIO 3
ytBOopeHHAM CO».

Y Tperbomy po3aini «BrockoHaNICHHS KOHCprKIIII JIOHHOTO TIPOJy BHOTO
Gioky s 3aGe3nedeHHs MPOJAYBKM CyMIilINIIO TrasiB, IO MiCTHTh KHCEHb»
NPE/CTABIEHO OCOOIMBOCTI  HM3BKOTEMIIEPATYPHOrO  (hi3HIHOIO  MOJEIIOBAHHS
mpoliecy TpPOAYBKH HEHTpalbHUM ra3oM METaleBOrO pO3IUIaBy Hepes JIOHHI
mpofyBHi  670KM  pisHOro Tmmy. Bigmiuero, 1m0 HaiOinem  epEeKTUBHOIO
KOHCTPYKIII€IO 6ynL6amKoyTBomeaqa B CKJIaai JOHHOrO IIPHUCTPOIO ULl
[PO/IyBaHHs PO3ILIABIB € BUKOPHCTAHHS MaTepiais HEOPIEHTOBAHOI TTOPHCTOCTI. Ix
BUKOPHMCTAHHS JI03BOJIE OTpUMATH cTabinpHUil croBm JpiOHUX OyibOaloK, 3a
paxyHOK 4Oro 4ac roMoreHisaitii CKOpOUY€ThCs Ha 14 %.

ABTOpOM npOBe,ueﬁl CTEH/IOBI JIOCII/DKEHHS omepaii TPOJTy BKH imiTanii
pO3MTaBy Kpi3b JOHHI TpPOTyBHi OJOKH CYMIIIIF0  TEXHOJIOTIYHMX TasiB Yy
CTAJIBKOBII Ta 3pOOIEHO BMCHOBOK HPO HEOOXIIHICTH BBEJICHHS B KOHCTPYKIIIIO
JIOHHOTO MPOIYBHOrO OJOKYy KaMepH IONEepeiHROIro 3MIllyBaHHS TEXHOJOITYHHX
rasis. BCTaHOBIEHO, 10 KaHAJIM Uil BEACHHS pl3HI/IX IIPOJlyBHHUX Ta3iB B Kamepy
OBMHHI 3HAXOIUTHCS T KyTOM JI0 BEPTHKAIBHOI Bici B Mexax 25- 40°, a kamepa —
3MilyBay OBUHHA MaTy BiHOIICHHS BUCOTH 110 HiameTpy 1:1.
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V uerBepTOMY po3aiii «Jl0CTiPKEHHS 0COOIMBOCTEH MepeMiltyBaHHs PiIKOT
BaHHM IIPH JOHHIH Gy166aImKo Bili NPOAYyBI 3a Pi3HHEX MapaMeTpiB Ty TTs» HaBeseHi
pe3yJbTaTH JOCITIUKEHHS Ha XOJIOJIHIM MozeNi CTajJeIJIaBUILHOIO KOBINA IIOAO
PO3YMHEHHS «BAXKHX» 100aBOK PEYOBMH ITijl Yac MPOTYBAHHSA 4€PE3 JOHHY poOKy
B pexxumi 6apOoTaxy, AKi OKa3ai HaCTyIHE:

- Op¥ MNPOAYBIi Kpi3b JOHHMH OJIOK 3 HEHaNpaBICHOIO MIOPUCTICTIO
YTBOPIOBABCS MOTIK Oy160AIIOK, KU MHIMABCS Bropy i Ji€r0 apXiMeZOBUX CHII
i 10Z1aTKOBO CTBOPIOBAB PYX HABKOJIMIIHBOTO CEPEAOBHIIA B IPUIIETIMX /10 MOTOKY
OyJip0aIIox mapax BaHHU;

- mpu TpoAyBIi B 6apOOTAKHOMY pexuMi HaHOLIbIIA 3MiHa KOHICHTpaIlil
BijOy1acs B cepeJHbOMY 00'eMi BaHHH KOBIIIA;

- Haiikpalli yMOBH JUISl TIEpeMilllyBaHHs BaHHM Ta HaWKOpOTIHMHA dYac ii
«TOMOTeHi3aIlii» CTBOpeHi Py Mpo/IyBIli 3 IHTCHCHBHICTIO mojtayi rasy 0,684 — 1,026
M3/TTOx;

- Halikpalli yMOBM IIOJ0 KOJMBaHHS PpiAKOI BaHHM, fAKa HE IIOBHHHA
YTBOPIOBATH BETMKMX BIJKPUTHX JIUISHOK HA TOBEPXHI BAHHU i/ Yyac Mpo/yBaHHS,
CTBOPIOBAIIUCS IIPH iHTEHCUBHOCTI MPOJTyBHOT'O Ta3y 0,684 — 1,026 M*/T-TOx;

Pe3ynbTaTv  JOCIIDKEHb, HABEICHI aBTOPOM,  BPaXOBYIOUH KpuTepii
NOJIOHOCTI, /O3BOJNMIM TepeA0aduTH, IO paulioHaNbHI yMOBH NPOJYBKH
3aGe3neuyioThes Butparoio rasy 0,684 — 1,026 M3/TTOX mpU nEpepaxyHKy Ha
MPOMUCIIOBUN ~ CTAJICPO3TMBHAN  KiBII emuictio 250 T ckmagmaiote 0,24 —
0,36 m3/1°TON.

Y w’sromy po3aiai «BucokoremnepaTypHe JOCTIPKEHHS  MOXJIMBOCTI
OKMCJICHHS BYTJIELIO TIPU JIOHHOMY OyJIb0alIKOBOMY IPO/IyBaHHi 3a/1i30ByIJICLIEBOTO
pO3MIaBy CyMIlNIO KHCEHb — IHEPTHHH Tra3y Npe/ICTaBIeHl Pe3yJIbTaTH
BHCOKOTEMIIEPATYPHOTO JIOCII/DKCHHS TIPOIYBKA 3a/li30BYTJIEICBOr0 PO3ILIABY 3
HeBeqMKMM BMicToM Bymiemo (0,3%Mac) CyMilIIO KHCEHb — HEHTpaJbHUN Ta3
yepe3 OJUHAPHUI MPOIYBHUN KaHAJ, IO iMiTye Oyap0aIIKOBUM PEXAM IPOITYBKH.
BCTaHOBIICHO, 10 PAIliOHATEHUM 3 TOYKU 30py OKHUCICHHS BYTJICIIO Ta eKcIuTyaTanii
TPOJLYBHUX MPUCTPOIB € BMICT y ra3oBiii cymimri kucHio 20-30%. IIpu npoMy nporec
OKHCIICHHS Bi/10yBa€eThC 31 mukictio 0,056%Mac/XB.

V 3arabHAX BUCHOBKAX JAUCEPTAIliHOT poGOTH BHK/IAIEHO HAHOLIBIIT Ba)KJIUBI
HAyKOBi Ta HPAaKTUYHI pe3yJIbTaTH, aKki Oyau OTpMMaHi B MHPOLECI BHKOHAHHI
JUCEPTAIiHHOTO JIOCHi/DKEHHs. BOHM  ClIpHsIN po3B’s13aHHIO  CHOPMYIILOBAHOTO
aKTyaJbHOTO HayKOBO-IIPAKTHYHOTrO 3aB/aHHA.

CrmMcoK [pKeper, sKi Gy BUKOPHCTAHI B aHATITHIHOMY OrJIsi/li IPW aHalisl 1
pe3yJbTaTiB  €KCIepUMEHTAIbHUX JIOCTIDKEHb, B JOCTaTHI Mapa OXOIUIOE
3a3HaueHy raiy3b 3HaHb Ta BifoOpaxkae OCHOBHI HATIPSAMKH PO3BUTKY JOCII/DKCHB 1
TEXHOJIOTi] BUPOOHHUIITBA CTalIel 3 HU3bKUM BMiCTOM BYIJIELIIO.

Marepianu mucepraniitnoi poOoTH BUKOHAHI MOCJIiZIOBHO, @ iX 0GQOpMIICHH
BiJIIIOBiIa€ BUMOTraM II0J10 JucepTalifHuX pOGIT Ha TIPUCBOCHHS BYCHOTO 3BAaHH
noktopa @inocodii. Mosa 1 CTHIb mucepTaniiHoi po6oTu  3abesrnedyioTh
JOCTYIHICTh CIIPUAHSTTS BUKJIAICHUX MaTepiaiiB, HayKOBHUX MOJIOXKCHb, BUCHOBKIB 1
pEeKOMEH/IaLlii.

HayxkoBi pe3yJIbTaTH aucepTamii
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1. Orpumany NOAANBIIOTO PO3BUTKY YSBIEHHA MmO J0 mepediry
OKHCIIIOBAJIBHUX peakiliii B 6araTOKOMIIOHEHTHUX 3aJIi30BYIVICIICBUX CIUIABax 3a
paxyHOK KHCEHbBMICHOI ra3oBoi a3y Ta THCKYy Ha IPOLECH OKHCJICHHSI
BYIJICIIO Ha eTami mo3amiyHoi oO0poOku cranmi. BceraHoBieHO, 1O BipOTiqHICTH
NPOTIKaHHS peakilii pO3YMHEHHS KUCHIO Y PO3ILIaBi Ta OKUCIIEHHA Byriemo g0 CO
30inpmryeThess Ha 19%BigH. mpu 30UTbIIeHHI THCKY y 34 pa3u 3a paxyHOK
riZIpOCTATUYHOTO BIUIMBY IIapy MeTaly Ta [UIaKy A CTaJepO3IMBHOIO KOBIIA
emHicTiO 250 T.

TepMoauHaMiYHI JOCTI/UKEHHST TIPOIECiB OKHCICHHS CKJIaJOBHX JOMIIOK
6araTOKOMIIOHEHTHHMX 3aJIi30BYIJICICBUX CIUIaBIB MPOBOAATHCA Oimbmie Hik 70
pokiB. Ilpu mpoMy, 37e0iNBLIIOrO BCi MOCHIMKEHHA NPOBOAMIMCA /i €TalliB
BUIOTOBJIEHHs CTali y IUIQBWIBHUX arperarax sl YMOB B3a€MOJil IIAKo-
METAJIEBOI €MyJIbCii 3 KUCHEBUMH CTPYMEHSMH, L0 BHTIKAIOTh 31 3BYKOBOIO Ta
NOHA/J3BYKOBOIO MBHUAKICTIO. Takok € TeBHAa KUIBKICTh JOCHIUKEHb, SKa
BUCBITIIIOE 0COOIMBOCTI OKHCJICHHS JOMIIIOK 6araTOKOMIIOHEHTHOTO
3a7i30ByIJIELEBOTO  PO3IUIABY MPH  BIUIMBI  3HIDKEHOro THCKy. OTpumani
3aJI©KHOCTI  BIUIMBY  TiIPOCTATUYHOIO THUCKYy 1Iapy MeTajly JUisi  yMOB
CTANIEpO3IMBHOTIO KOBIIA €MHICTIO 250-T Ha BipOTiJHICTh NPOTIKAHHA MPOLECIB
OKHCJICHHS JIOMIIIOK ~ 0araTOKOMIIOHEHTHOTO  3aJli30BYIJIELIEBOTO  PO3ILIaBY,
Bi/IMOBITHO 70 SKUX MO’KHA BCTAHOBHTH TPIOPUTETHICTh IPOLECIB PO3YMHEHHS
ra3onoiGHOro KHCHIO y posmnaBi Ta ytBopeHHs CO 3a paxyHOK B3aeMoil
PO3YMHEHOTO KUCHIO 3 BYIJIELIEM PO3ILIaBy.

2. 3a pesyipraramMu (Di3HYHOrO MOJETIOBAHHA NPH BHUKOPUCTAHHI METOIY
TiHBOBOI 3HOMKH BIIEpIIE BCTAHOBJICHO, IIO IIPU B3a€MOJIi ra3soBHX MOTOKiB, fAKi
BUTIKAIOTh 3 OJHAKOBMMHM TIa30JMHAMIYHHUMU XapaKTEPUCTUKAMHU B TOPOKHHHY
KaMepH 3Millly BAHHS il KyToM 25-40° 1o BepTHKAIBHOT Bici KaMepH, BiaOyBaeThCs
MOBHE X 3MillyBaHHsi €3 BTpATH IIBHAKOCTI MOTOKY CyMillli ra3is.

ITonepeHiMU JOCII/PKEHHSIME BCTAHOBJIEHO, IO YMOBOKO 3MilllyBaHHs JIBOX
ra3oBHX MOTOKIB € BUTIKAHHS B3JOBX OJiHi€l Bici HasycTpiu oauH oxHomy. Ilpu
bOMY BiIOyBaeThCs aCUMIIALIA ra30BMX CTPYMEHIB 3@ PaXyHOK BIpPOBA/DKEHHS
MOJIEKyJl Ta3y OJHOrO IIOTOKYy Yy iHIIMH 3 TOBHOIO BTPAaTOIO  IIBHIAKOCTEH
CTpyMeHSMH. B Xoii NpPOBENEHHA JOCITDKEHHS OTPUMaHi METOJIoM TiHBOBOI
3fioMkH (oTorpadii B3aeMoii rasoBHX CTPYMEHIB, SKi JO3BOJIMIM BCTAHOBHUTH
KyTH Haxwily CTPyMEHiB 1O BepTHKaii, 3a SKHX CIIOCTEpIraeThCs 3Millly BAHHS
[IOTOKiB 3 MiHIMaJbHHMHM BTpaTaMH IIBHAKOCTI (BCTAQHOBJICHO 32 XapaKTEpOM Ta
IIITBHICTIO PE3ybTYIOYOTO Ta30BOTO CTPYMEHS, IO BiOOpaXaeThes y dopmi Ta
KOJIbOpi Ha (oTorpadisx TIHBOBOT 3HOMKH).

3. Jlns NpPOMMCIOBAX YMOB OOpOOKM CTali y KOBII €MHICTIO 250-T 3a
pesyJibTaTaMid HH3BKOTEMIIEPATypPHOTO MOJIETIOBAHHS (pimuna, mo imitye CTAND -
BOJIa), BCTAHOBJICHO riZipoMHaMIYHi 0COOJIMBOCTI roMoreHizanii pifuHH B
CTQJEpO3TMBHOMY KOBIII TIpM  JOHHIH MPOAYBLI CyMIIIIIIO CHCTEMH «KHCEHb-
HeWTpanbHWi ra3y. Biepiie BCTaHOBIEHO, IO 32 inTencuBHOCTI 1M*/TTON (32
yMOB 30UIBIIEHHS BUTPAaTd TNPOAYBHOro rasy Ha 20% y mHopiBHAHHI 3i
CTAaHapPTHOKO TEXHOJNOTI€I0) BiAOYBA€THCA YTBOPCHHS TAHTEHI[iAJIbHUX ITOTOKIB,
AKi OymbCylOTh B 3aiydaioTh  OUbIy — YacTMHY BaHHH (~ na 52%) mo
TnepeMilllyBaHHs Ta ~ Ha 42% CKOpOYy€ThCs TPUBAJIICTH YCEPEIHEHHA XiMI4HOTO
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CKJIaJy piIMHU IIpH JOJAaBaHHI y SKOCTI imiTaropa J100aBKH, IO PO3YUHSETHC,
XJIOpULy HATPIlO.

HuzpkoTemnepaTypHe  JOCHiDKEHHS ~ MAacOOOMIHHMX  IpOIECiB B
CTaJIepO3IMBHOMY KOBIII 32 paxyHOK TMpPOJYBKH TEXHOJOTIYHUMH Tra3aMu
JOCTIKyeThbest Bxke Maibke 70 pokiB. Ilpm 1poMy € 3HA4HiI JOCSATHEHHA 3
BU3HAYEHHS 0COOJMBOCTEN pyXy pinkol ¢a3u, BCTAaHOBIECHHS IIBUIKOCTEH MOTOKIB
Ta 3aKOHOMIpHOCTEW po3uuHeHHs (epociaBHuX ao6aBok. Cepen JOCIiJHHKIB
IIOr0 HAMpPsAMKY OCOOJIMBE Miclie 3aliMaroTh BiTUM3HAHI HaykoBi mkosu JJJITV,
UM 1a ®TIMC. Cepen MAOCATHEHb 3a3HAYCHUX JOCTITHMIBKMX IIKiI MOXHA
BHIUINTH: BU3HAYEHHS TiJPOJMHAMIYHUX OCOOIMBOCTEH Mix Yac MPOJyBKH Yy KOBILI
Ha aBo(asHil MoJeNi; BU3HAYEHHS PALliOHAIBHUX PEXUMIB IMPOIYBKU Ta JIISHOK
pO3TalllyBaHHs JOHHHMX IIPOJAYBHHMX OJIOKi3; BCTaHOBJEHHsS IIBMIKOCTEH MOTOKIB
Ta pO3NOALTYy TeMmIeparyp i KOHIEHTpalili y 00’€éMi BaHHM CTaJe€pO3JIUBHOIO
KOBIIA, IOCIIIKEHHS OCOOJMBOCTEW pO3UMHEHHs J00aBOK Yy piakii ¢asi. Ilpore
HEOOXiHO Bi3HAYWTH, IO BIATOBIAHO 1O CYyYaCHHUX YSBJICHb, IPEICTABICHUX Y
OCTaHHIX MyOuiKalifsX SK BITYM3HSAHUX TaK i 3aKOPJOHHMX BUCHMX IIPiOpHTETHA
pojb B YCEpeIHEHHi MeTaleBOi BaHHM CaM€ HaJa€ThCs BEPTHKAIBHOMY pYXY
PiAMHKM y KOBILII IiJi 4ac NPOAYBKH HEHTPaJbHMM ra3oM.

IIpore, B XOji MPOBEACHHS MAOCIHIKEHb JOBEJEHO BAXKIMBICTH BIUIUBY
came TaHreHIiliHoro pyxy Oyias0amkoBoi mpomyBku (y — FOPH30OHTalIbHIA
IUTOIIMHY BaHHHU) Ha e(EeKTUBHICTE MPOIECiB MaCOOOMiHy B METAJIEBii BaHHI.

4. 3a pesyibTaTaMu J1aGOpPaTOPHOTO BHCOKOTEMIIEPATYPHOTO MOJCIIOBAHHS
BIIEpIE BCTAHOBJIEHO, IO 32 YMOB TIPOJYBKH METAIEBOIO PO3IUIABy 3 BMICTOM
yrtemo  0,3%mMac. cmenmo CHCTEMH «KHCEHb-HEWTpaJbHUIA ra3» MpH BMICTI
kucHio 20-30% CIOCTEpiracThesl MPIOPUTETHE OKMCICHHS BYTJIEIIO 3i IIBHKICTIO
0,056 %Mac/XB 3 JOCATHEHHsM ioro kinnesoro Bmicty 0,01% 3 MiHIMQJIBHUM
OKHCJICHHSIM 1HIIMX JIOMIIIOK y PO3ILIaBi.

ITonepeani mociiukeHHs 6a3yBajlicsa Ha BIyBaHHI B METaJeBY BaHHY KHMCHIO
Ta HEWTpaTbHOrO rady IIOYEProBo, 3 pO3IUICHHSAM IMEPIOAIB OKHMCICHHS Ta
ycepenHeHHs. IIpu 1BOMY CIIOCTEpIraeThCsl JOKAIbHE NEPEOKUCICHHS METaleBoi
BaHHM B OKHMCITIOBAJIBHUH IEPioz. 3anpon0HOBaHo Ta JTOBEICHO Y na60paTopan
yMOBaX, IO BHKOPHCTaHHA Y sKOCTI HpPOAYBHOIO Tasy CyMilli CHCTEMH
«HEWTpaIbHUI Tra3 - KHCEHB», 3 BMICTOM OCTaHHbOro 20- 30% nmo3BoJjsie
31ilCHIOBATH TPIOPUTETHE OKUCJIECHHS BYIJIEIO 33 PEXMMY AOHHOI OysipbamkoBoi
POy BKH.

IIpakTHYHA 3HAYUMICTD:

1. BcraHoBineHo, IO paiioHambHa (Qopma 6ynb6amKoyTBop10Baqa JIOHHOT'O
IIPOYBHOrO OJIOKY MIiCTUTH HCHANPABJICHY NOPUCTICT, ab0 IIIMHHI OTBOPU 3
BizcTanHi0 MK minmHamMu 1,0-1,5 MM, npu OboMy 4ac roMOreHisarii MeTajieBoi
BAaHHH CKOPOUYETBCS Ha 42% 'y TOpiBHSHHI 3 BWUKODHUCTAHHA KaHAJIBHOI
TIOPUCTOCTI.

2. Po3pobieno aBTOPCBKY METOAUKY eJ‘ICKTPOKOHlIYKTOMCTpI/I‘{HOFO JIOCTI/DKEHHS
CTOCOBHO nepep03nozuny MOMIImOK B 00’€Mi MeTaleBOi BaHHU CTaJE€PO3IMBHOIO
KOBINA, SKa IIiBUIIYE lH(i)OpMaTI/IBHICTB 1010 eq)elcmnnocn BIUTMBY PEXUMY
riepeMillly BaHHs BAHHU Ha PO3MOILI AOMIIIOK 32 06’ €MOM BCi€1 BAaHHH.
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3. 3anponoHOBaHO KOHCTPYKIIIO JOHHOIO MpPOXYBHOrO OJOKY /sl MPOAYBKH
3aJ1i30BYTJICIIEBOTO PO3ILIABYy Tra30BOK) CYMIIIIIIO CHUCTEMH «KUCEHb-HEMTpaibHUit
ras, fKa CKIaJaeThes i3 Oynb0alKoyTBOpIOBaYa,  Kamepu JUIs 3MilllyBaHHA
ra3iB Ta KaHaJIiB JUIA MiJBEJCHHS Tra3iB. 3alporoHOBaHAa KOHCTPYKIis 3axHIIeHa
nateHToM YkpaiHu Ne 126453 «BornerpuBkuii 60K 1 IIPOAYBKH MeTary
razamm».
4. Po3pobieHo pexoMeHpalii BUKOPUCTAHHS y INIPOMHUCIOBHUX YMOBAaX TEXHOJOTI
JIOHHOT MPOJTYBKH PiIKOTO pO3ILIABYy Y CTaJEPO3IMBHOMY KOBIIi IIPH MO3aIlivHiH
06pobIli CyMIIIIIO ra3iB CHCTEMH «KHCEHb-HEHTpanbHui ras» (BMicT kucHio 20-
30%, 3araibHa BUTpaTa razoBoi cymimi 0,25-0,29 wm/r'rox), sKki 3aGe3nedyioTh
oTpMMaHHs ctaji 3 BMicToM Byriemo a0 0,01%.

IMoBHOTAa BHKJIa/JIEHHSI Pe3y/IbTATIB AOCTI’KEeHb B ONY0/IiKOBAHHX Npausix

3a pesyJbTaraMd BHKOHAHUX JOCHIDKEHb OITyOJNiKOBaHO 15 JpyKOBaHMX
npaib, B TOMy YHCIi: CTATTi y 5 $axoBUX BUAAHHAX; | MAaTEHT YKpaiHU HA KOPUCHY
MoJenb, 9 Te3 JONoBifeil Ha MDKHAPOJIHHMX Ta BCEYKPAIHCHKUX HAyKOBO—TEXHIYHHUX
Ta HAyKOBO—TIPAKTUYHMX KOHMEPEHIIIAX, OJJHA 3 AKUX MPOXO/IUIIa 32 KOPIOHOM.

3ayBakeHHs 110 AHcepTaniinii podoTi
ITo auceprariiitiii po6oTi MOXKHA 3pOOMTH HACTYTIHI 33y Ba)KCHHS:

1. B mynkrax 1,3 «HaykoBa HOBHM3Ha» Ta B BHCHOBKax po3aimy 4 3poGuieHi
IOCHJIAHHS Ha CTAIEPO3/MBHUI KiBII eMHicTIO 250T, AKMH B eKCILTyaTalifHux
yMoBax oOnajHaHmii ABOMa (ypmamMu B NpOAyBHOMY Olnoui, mpoTe B
JOCT/PKEHHsAX BHKOPHCTaHO JjHine ojaHy GypMy B mpoayBHOMy Osowi. Ile
notpely€ MOACHEHHS.

2. HeobOximHO TakoX IOSCHUTH 3BiIKM 3 sABHJIach BHMOra CTOCOBHO
CIIiBBiZIHOIICHHS BUCOTH 0 Aiamerpa (1:1) y 3minryBaya rasis.

3. Ilyakr 5 «3aranbHi BHCHOBKM» MOTpeOy€ JOIMOBHEHHA (1)pa3a «...qac
3mirmryBauHs Ha 20-40% (36UIBLIY€ThCS UM 3MEHBIIYE€THCA? ) Y HOPiBHSAHHI...».

IlpoTe 3a3HadyeHi 3ayBaXCHHs HE 3HIDKYIOTh 3arajibHOi MO3WTHBHOI OLIHKH
JICePTAIiifHOT pOOOTH.

BignoBianicTh 3MicTy aucepTauii cneniaJbHOCTI

Jlucepraniiina po6ora Apennad H.A. «Pospobka TEXHOJIOTIYHUX 3acall
OKMCITIOBAIbHOI MPOJYBKH B CTAJEPO3IMBHOMY KOBIII TpH BI/Ip06HI/II_ITB1 crai 3
HU3BKAM BMICTOM BYTJIEIIO» 32 CBOIM 3MiCTOM BiJNOBifa€ MacmopTy CTIeianbHOCTI
136- «Metamypris».

3arajbHHUI BHCHOBOK Ha OLliHKa podoTH

Tucepraniiina po6ora Apenjgad H.A. Ha Temy «P03p061<a TEXHOJIOTIYHUX
3aca] OKHCIIOBAIBHOI IPOYBKA B CTA/IEPO3TMBHOMY KOBIII NPH Bnpo6HnuTBl crani
3 HU3BKHM BMICTOM BYTJICIIO» € 3aBEPIICHIM HayKOBO-TIPUK/IATHAM JIOCTTIJKCHHSAM,
BUKOHAHMM HA BECOKOMY HAyKOBOMY DiBHi Ta BilllOBiga€e BUMOTaM, IO BCTAHOBJICH1
«[Topsnky NPHCYUKEHHA - CTyICHS nokTopa Ginocodii Ta cKacyBaHHs pillCHHA
pa3oBoi creliatizoBaHoi BYCHOI pajd 3aKiaiy BUILOI OCBITH, HayKOBOI YCTaHOBH
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PO MPUCYJDKEHHS CTyIEHsA JoKTopa ¢inocodii» (3aTBEpPKEHOr0 IOCTAHOBOIO
Ka6inety MinictpiB Ne 44 Bix 12.01.2022p.), nonoxeHusam «Bumor 10 odpopmiaeHHs
JMcepTaliiHoi poOOTH» (3aTBEp/PKCHHX Haka3oM MiHicTepcTBa OCBITH i HAayKu
Vkpainn Ned40 Bix 12.01.2017p.), a 3mo0yBau Apengauy Hartans AmnartoaiiBHa
3aCIyroBy€ Ha INPHUCY/DKEHHS HAYKOBOIO CTyNeHA JoKTopa (inocodii
cneniajabHicTIO 136 — «MeTanyprisi».

O(bxuu/nmn PELIEH3EHT: CTapllInii HayKOBUI cmeo61THm<
Bijtiry Di3UKO-TEXHIYHUX npo6JIeM MeTayprii crani //
[HcTHTYTY YopHOI MeTamyprii im.. 3.1. Her oBa HA ﬁ/

KaHJIUIaT TEXHIYHUX HAYyK, C.H.C. Biramiii ITITITIOK
[Tignuc k.T.H., c.H.c. Bitanisa ITinTioka 3a

Buenmii cekperap [YM HAHY, |

KaH/JU/J1aT TEXHIYHUX HayK, C.H.C. > 2 | Jlapuca TAPMALLI



