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1. EnleKTpo111aKOBUH NEePEIIaB BUCOKOPEAKLIMHIUX i IPeUn3iiHNX MEeTaliB Ta CILJIaBiB 3 HECTALIOHAPHUMU

pe€XrMaMu €JIEKTPUIHOT'O JKUBJIEHHA i eJIeKTpOMaFHiTHOI‘O BIIJIUBY

2. Electroslag remelting of high-reaction and precision metals and alloys with non-stationary modes of electric
power supply and electromagnetic impact

Pedepar:

1. Incepralist NpUCBsAY€HA BUPIIEHHIO TPO6JIEMHU TOKPAIEHHS €KCIITyaTallilHAX XapaKTE€PUCTUK
BHUCOKOPEAKLiMHUX i TPELU3iNHUX CIIJIABIB, IJIIXOM MiABUILIEHHS XiMIYHOI i CTPYKTYPHOI OJHOPIIHOCTI MeTany
3JIUBKIB IIpU eJieKTpolakosoMy neperiasi (ELIIT). [TpoBeseHO KOMILIEKC TEOPETUYHUX NOCTiIKeHb Ta
€KCIIEPMMEHTAJIbHUX PO3POOOK MPOLIECIB IJIaBJIEHHS, IEpeHeCeHHs i KpucTaisalii metany nipu EIIT B ymoBax
HECTAlLliOHAPHUX PEXUMIB €JIEKTPUYHOTO JXUBJIEHHS i 30BHIIIHBOI'O €JIEKTPOMArHiTHOTO BILJIMBY. 3alIpOIIOHOBAHO
HOBi METOJIY i TEXHOJIOTIYHI PilllEHHS 3 KEPYBaHHS NIPOLI€CaMU CTPYKTYPOYTBOPEHHS METAJy 3JIUBKiB. BOHM
0a3yI0TbCsl HA BEJJ€HHI €JIEKTPOIIJIaKOBOTO NIPOLECY B iMITYJIbCHOMY peXUMi, i3 3a6e31e4eHHsIM [I0IapoBOro
(opMyBaHHS 3/IMBKA, @ TAKOXK Ha iMITyJIbCHOMY BILIMBI Ha TiIpDOJMHAMIYHUI CTaH METAaJI€BOI BAHHU €JIEKTPUYHUMU
i Mar”HiTHMMU TOJIIMU, CTBOPEHUMU i3 3aCTOCYBaHHAM PO3PsIiB €MHICHUX HAKONMYYBAyiB €JIEKTPUYHOI €Heprii.

Po3po6seHi MmeToau BILIMBY Ha KpucTasizauito 371uBKiB EIIIT 103BOSIOTE MOBHICTIO YCYHYTU (POPMYBaHHS



CTOBOYACTOI CTPYKTYPU METay, 3a0€3Ne€4yIOTh ii MoAgpibHeHHS i roMoreHi3alliio, Habamkadu 10 CTPYKTYpHU
nepopmoBaHoro Mmetainy. [IposezieHi nocuigkenHs npouecy EIUIT B ymoBax Bakyymy. [TokaszaHo, 1o JimiTyrounm
YMHHMKOM peasiizallii nepensiaBy y BakKyyMi € 3aKuNaHHs QJIoCy, BUKJIMKaHe iHTEHCUBHUM BUIIAapPOBYBaHHIM
JIETKOJIETIOUUX CIIOJIYK, HacaMIlepes XJIOpUAiB i propuis. BcraHOBIEHO, O TUCK 3akunaHHs ¢uuocy npu EIIIT
3aJI€KUTD SIK Bifl cKiiamy (uitocy, Tax i Bifl €JIEKTPUYHUX PEKUMIB, SIKi BU3HAYAIOTh [TOTY>KHICTb ITpoLieCy i
TeMIlepaTypy BaHHU. Bu3HaueHO KpUTUYHUI PiBEHb TUCKY [1JIs1 COJIbOBUX Ta (PTOPUIHO-OKCUIHUX (JIIOCIB.
JJoBeJeHa MOXJIMBICTb 3MEHIIEHHS BMICTY BOJIHIO Y TUTAHOBUX CIIaBaX LJISIXOM BEJEHHS [IepeIlaBy B yMOBax
BaKyyMy. Buxopsuu 3 pe3ysbTaTiB IPOBEEHUX JOCIiI)KEHb, pO3PO0JIEHO TEXHOJIOTIUHI Tpouecu KamepHoro EIIIT
BUCOKOPEAKUiNHUX i MpeU3iiHNX MEeTaJIB i CIIJIaBiB 3 HECTALIIOHAPDHUMU PEXHUMAMU €JIEKTPUYHOTO XUBJIEHHS i
eJIeKTpOMarHiTHoro BnuBy. CTBOPEHO Bif[IOBiiHE [OCiAHO-TIPOMUCIIOBE 00J1aiHAaHHS IOTY>KHICTIO 724 KBT 1151
BUILJIABKU 3/IMBKiB fiiaMeTpoM 110 260 MM i foBXKUHOIO 10 900 MM. OTprMaHi TOCIifHI 3pa3Ku i IPOMUCIIOBI NApPTii
3JIUBKiB TUTAHOBUX CILJIABiB, HIiKeJily TUTaHy, peuusiiiHux criasiB Tuny 29HK, 50H, 46H, 49K®, xpomy, meTan
SIKMX XapaKTepU3yeThCsl BUCOKOIO XiMIUHOIO i CTPYKTYpHOIO ofiHOpiaHicTIo. OTpuMaHi y fucepTaliiiHiil poooTi
PEe3yJIbTaTU € TEOPETUYHUM y3arajbHEHHSM Ta MiAIPYHTSIM [1J151 BUPIIEHHSIM BaXKJIMBOi HAYKOBO-TEXHIYHOI
po6JieMY, 1I0 Ma€ HAPOJHOTOCIOAPChKE 3HAaYEHHS, 4 CaMe — CTBOPEHHS B YKpaiHi KOHKYPEHTOCIIPOMOXXHOTO

BUPOOHUIITBA BUCOKOPEAKIINHMX i MPEeu3iiHUX CIJIaBiB Ta iMIIOPTO3aMillleHHSI BUPOOiB 3 HUX.

2. The thesis is devoted to solving the problem of increasing the chemical and structural homogeneity of ingots of
high-reaction and precision alloys during electroslag remelting (ESR). A complex of theoretical researches and
experimental developments of the processes of melting, transfer and crystallization of metal during ESR in the
conditions of non-stationary regimes of electric power supply and external electromagnetic influence has been
carried out. New methods and technological solutions for controlling the processes of structure formation of
ingots metal are proposed. They are based on conducting the electroslag process in a pulse mode, ensuring the
layer-by-layer formation of the ingot, as well as on the pulse effect on the hydrodynamic state of the metal pool by
electric and magnetic fields created with the use of discharges of capacitive electric energy storage devices. The
developed methods of influencing the crystallization of ESR ingots make it possible to completely eliminate the
formation of the columnar structure of the metal, ensure its refining and homogenization, making it similar to the
structure of deformed metal Investigations of the ESR process under rarefied pressure conditions were carried
out. It is shown that the limiting factor for the realization of remelting in a vacuum is the boiling of the flux caused
by the intense evaporation of volatile components, primarily - chlorides and fluorides. It was established that the
flux boiling pressure during the ESR depends both on the composition of the flux and on the electrical modes that
determine the thermal power of the process. The critical pressure level for salt and fluoride-oxide fluxes was
determined. The possibility of reducing the content of hydrogen in titanium alloys by remelting in vacuum
conditions has been proven. Based on the results of the conducted research, the technological processes of the
chamber ESR of high-reaction and precision alloys with non-stationary modes of electric power supply and
electromagnetic impact have been developed. Appropriate pilot equipment with a capacity of 724 kW was created
for melting ingots with a diameter of up to 260 mm and a length of up to 900 mm. Experimental samples and
industrial batches of ingots of titanium alloys, titanium nickelide, precision alloys of type 29NK, 50N, 46N, 49KF
and chromium, whose metal is characterized by high chemical and structural homogeneity, were obtained. The
results obtained in the dissertation are a theoretical generalization and a basis for solving an important scientific
and technical problem of national economic importance, namely, the creation of competitive production of high-
reaction and precision alloys in Ukraine and import substitution of the corresponding products.

Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKH: OyHnamMeHTasbHI HAYKOBI TOCIIIPKEHHS 3 HANGIbII
Ba)KJIMBUX NPO6JIEM PO3BUTKY HaYKOBO-TEXHIYHOT0, COLiaJIbHO-€KOHOMIYHOTO, CyCIiIbHO-TIOJIITUYHOTO,
JIIOJICbKOTO NIOTEHLjay 1715 3a6e3le4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIor0 PO3BUTKY

CYCIIiJIbCTBA i Jep>kaBy
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Kog, 3a €IPIIOY: 05416923

Micue3HaxoaKeHHS: ByJ1. Kaaumupa ManeBuua, 6yg. 11, Kuis, 03150, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiiHHS: HaujoHanbHa akazeMist Hayk YKpaiHu

InenTudikarop ROR:

VII. BinomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OTIOHEHTH

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. TIporipak IOpiit CepriioBuy

2. Yuri S. Proidak

KBasigikamis: 1.1, npodecop, 05.16.02

ImenTudikarop ORCID ID: 0000-0001-7380-055X

HoaparkoBa iHpopmawist: https://scholar.google.com.ua/citations?user=dKU147EAAAAJ&hl=ru;
https:/ /www.scopus.com/authid /detail.uri?authorld=6507196492

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKUI1 IePKaBHUII YHIBEDCUTET HAYKH i TEXHOJIOTIiA
Kopg 3a €IPIIOY: 44165850

Micuesnaxomxeunﬂ: ByJ1. JlazapsHa, 6yn. 2, JHinpo, JHinposcbkuii p-H., 49010, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. 'pevyaHiok Mukosna IBaHoBuY

2. Mykola I. Grechanyuk

KBasgigikanis: n.r.u., c.h.c., 05.16.02
ImenTudikarop ORCID ID: 0000-0002-2609-6018
JoparkoBa iHpopmawist: https://www.scopus.com/authid /detail.uri?authorld=54383023000

IloBHe HaﬁmeHyBaHHﬂ IOPUIUYHOL 0COOM: IHCTUTYT IpO6IEM MaTepianozHaBeTBa iM. I. M. dpaHuesnya

HanionanbHoI akasemii Hayk YKpainu

Kopg 3a € IPIIOY: 05416930

Micuesnaxomxemm: ByJ1. Kp>xukaHoBcbKoro, 6ya. 3, Kuis, 03142, Ykpaina
dopma By1acHoCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemist HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Hypapnnos A6y CaiiaxmMaToBUd
2. Abdy S. Nuradynov

KBasigikanis: g.1.1., c.H.c., 05.16.02
ImenTudikarop ORCID ID: 0000-0002-7286-8648
HoparkoBa iHpopmawist: https://www.scopus.com/authid /detail.uri?authorld=6506359680

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: Di3UKO-TEXHOIOTIYHMIA IHCTUTYT METAJIIB Ta CTIABIB

HanjonasnbHoi akagemii Hayk YKkpainu

Kopg, 3a €IPIIOY: 05417153

Micue3HaxoaKeHHS: oysbB. BepHaacwkoro, 6yn. 34 /1, Kuis, 03142, Ykpaina
dopma ByracHoCTI:

Cdepa praBJIiHHﬂZ HanjionanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3akr04Hi BimoMocTi



Biacue IpizBume Im'st Ilo-6aThKOBI JloGanoB Jleoniz MuxaiinoBuy
rOJIOBH pagu

Biacue IpizBume Im's Ilo-6aThKOBI JloGanoB Jleonin MuxaiinoBuy
rOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasbHuUI 3a MiATOTOBKY Maxuenko Oner BonoauMupoBuy

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




