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Poamip opranisarii:
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimyKeHHs NpoLeciB B3aeMOii CIJIaBiB y piikoMy i TBEPAOMY CTaHax Npu (POpMyBaHHI N1OMAPOBUX 3'€IHAHD 3

OJO30BAHOIO ITOJAYEI0 KOMIIOHEHTIB Ta HaKJIaJaHHAM €HEPTETUIHNX 1 TEMJIOBUX J_Iiﬁ Ha HUX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of the processes of interaction of alloys in the liquid and solid states during the formation of layer-by-layer
joints with a dosed supply of components and the imposition of energy and thermal actions on them

Pedepar yKpaiHCBKOIO:

Merta pobotu - nociuifkeHHs Qi3yHUX | MeTalyprilHuX IpoLeciB B3aeMo[ii piikoro MeTany 3 TBepAUM IIpU
(opmMyBaHHi 3'elHaHb CIJIABIB aJIIOMiHil0, 3ajli3a Ta MiZli B yMOBaxX KEPYBaHHS €HEPTi€lo i 03yBaHHs MaTepiany Ta
CTBOPEHH4 3a ixX pe3yJbTaTaMy HayKOBO-TEXHIYHUX 3acaj, OJep>kaHHs 6iMeTaseBUX Ta KOMIIO3ULIMHUX MaTepiasiB
i3 3a1i30ByTJIEL€BUX Ta KOJIbOPOBUX CILJIaBiB HA OCHOBI TOPUIHNX JMBAPHUX METOiB 0OPOOKY 3 BUKOPUCTAHHSIM
KOHLIEHTPOBAHUX JPKEPEJI €HEPTii Ta eJIEKTPOMAarHiTHOro noJs. IIpoBeieHo MOJIEJIIOBAHHS Ta OTPUMaHO
PO3paxyHKU TEMIIEPATYPHUX [TI0KA3HMKIB POOOTHA OCHOBHUX BY3JIiB J1JaO0OPaTOPHO-ITPOMUCIIOBOi YCTAaHOBKHU JJIs1
BUPOOHUILITBA JOBrOMIpHHUX IJIACKUX 6iMeTasneBUx BUPOOiB. [IpoBejeHO yI0CKOHANIEHHS KOHCTPYKLi Pinbepu
JINBApHOrO By3Ja. BU3HaueHO ONTUMaJIbHUH i TEXHOJIOTIYHO OLiIbHUH [ialla30H TeMIlepaTyp Harpisy Qpinbepu.
[TokaszaHo, 10 BHECEHHS 3MiH B KOHCTPYKIil0 Pinbepu pa3om 3 NOAATKOBUM ii NifirpiBom migsuinye
TEXHOJIOTIYHICTb ITPOLeCy BUPOGHULITBA HiMeTaeBoi Taby 3 6ibIll CIPUSTIMBUM PO3IOAIIIOM TEIJIa y JINBAPHOMY
By3J1i. [IpoBeieHO MOJiepHi3alliio 3arajabHOi cXxeMu 6e3l1epepBHOr0 ofiepKaHHs 6iMeTaseBoi mwtadbu. Ha ocHOBI
MaTeMaTU4YHOI'O MOJEJII0OBAaHHS Ta HATYPHUX €KCIIEPUMEHTIB i3 3aCTOCYBaHHIM (islbepy HOBOI KOHCTPYKILI Ta
OJHOYAaCHUM ii NifirpiBoM iHAYKUIHUM IPKEPEIOM PO3PO06JIEHO TEXHOJIOTIUHUI MPOoL,eC BUPOOHNUIITBA O6iMeTaneBoi
mtabu cranp Ct3 - BpOLIC5-5-5 6e3nepepBHUM JIMBAPHO-IHAYKLIHHNM METOTOM [1Jis CIIiBBiTHOIIEHHSIM TOBIIVHU
PO3I1yIaBy 10 TOBIMHY 3aroToBku 10 /3. [IpoBeneHo NocinKeHHs pifko-TBepaoda3Horo 3'€JHaHHs Ta YTBOPEHHS
[epeXiZHOro KOHTAKTHOTO 1Iapy B YMOBAxX €JIEKTPOMArHiTHOI JieBiTalii MaTepiaiB i3 OCTaTHLO BEJIMKOIO PiZHULEIO
TEeMIIepaTyp IJIaBJIEHH:, 30KpEeMa, PigKOoI Mifli Ta aJOMiHIIO i3 TBEPAOIO CTAJIEBOIO MiAKIAAKOI0. BCTaHOBIEHO

MEXaHi3MH i IOCIiAOBHICTh YTBOPEHHS MEPEXiTHUX LIaPiB.

Pedepar aHr1ilicbKOIO:

The purpose of the work is to study the physical and metallurgical processes of the interaction of liquid metal with
solid during the formation of aluminum, iron and copper alloy compounds under energy management and material
dosing conditions and to create, based on their results, scientific and technical principles for obtaining bimetallic
and composite materials from iron-carbon and non-ferrous alloys based on hybrid casting processing methods
using concentrated energy sources and an electromagnetic field. Modeling was carried out and calculations were
obtained of the temperature indicators of the main components of a laboratory-industrial installation for the
production of long flat bimetallic products. The design of the die of the casting unit was improved. The optimal and
technologically feasible range of die heating temperatures was determined. It was shown that changes in the
design of the die together with its additional heating increase the manufacturability of the bimetallic billet
production process with a more favorable heat distribution in the casting unit. The general scheme for continuous
production of bimetallic bars has been modernized. Based on mathematical modeling and full-scale experiments
using a new design die and its simultaneous heating by an induction source, a technological process for the
production of bimetallic bars made of steel and bronze by a continuous casting-induction method has been
developed for a ratio of the melt thickness to the billet thickness of 10 /3. A study of the liquid-solid phase
connection and the formation of a transitional contact layer under conditions of electromagnetic levitation of
materials with a sufficiently large difference in melting temperatures, in particular, liquid copper and aluminum
with a solid steel substrate, has been conducted. The mechanisms and sequence of the formation of transitional



layers have been established.
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Koau TemaTHYHHUX PYOPHK: 55.15.17
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: JIuBapHO-iHAYKLifHNI METO OJleP)KAaHHS GiMETANEBUX AOBrOMTA60BHX BUPOGIB i3
3aJ1i30BYIJIMLEBUX i KOJIbOPOBHUX CILIaBiB IPU (POPMYBAHHI [10IIAPOBUX 3'€JHAHDb 3 JO30BAHOIO [TOJAYEI0

KOMIIOHEHTIB Ta HAaKJIaJaHHSIM €HepreTUYHUX i TeNJI0BUX [ill HA HUX

Hassa HTII aHr/1ificbKO¥0: Casting-induction method for producing bimetallic long-length products from
iron-carbon and non-ferrous alloys by forming layered joints with metered supply of components and applying
energy and thermal effects to them

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMmaHi pe3yJIbTaTH: Marepianu, MeToau, Teopii, rinoresu
raJIyBB 3aCTOCYBaHHSI. MeTaJlypris, IMBapHe BUPDOOHUITBO
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: 3anpononoBanuit 1uBapHO-iHAYKI[IAHIT METOJ, OlEP>KaHHS GiMeTaneBUX BUPOOGIB IO3BOJISIE
1IiJIecripsIMOBaHO PeryJIloBaTy TeIoBi, AuQY3iliHi Ta CTPYKTYPHI IpoLiecH y 30Hi KOHTAKTy 6iMeTaity, 110
3abe3neyvye NifBUIeHHS (Pi3MKO-MexaHiuHUX i crelialbHUX BIACTUBOCTEN IJIACKUX 6iMeTaleBUX BUPOOiB Ta
MOJIOB>XKEHHSI iXHbOTO TEPMiHY eKCIlTyaTalii. B po6oTi 0co6uBy yBary npuiiseHo 6imeTaseBoMy 3’ € JHAHHIO ABOX
marepiaiB 3 pisHUMHU (Di3UKO-XIMIUHNMU BIACTUBOCTSIMH, TAKUMHU SIK CTaIb-0POH3a, CTaJIb-YaByH, CTaIb-aJIIOMiHIH.
JocnimKyBany nepexifHy 30Hy 6iMeTaneBoro 3'€lHaHHs Ta ONTUMI3yBau TEXHOJIOTIYHI TapaMeTpy IIPU OJleprKaHHi
6imeTasiB. Po3po6yieHnii MeTO[l 3aCHOBAaHMI Ha IPUHLIMII 3a/IMBaHHS 3aJ1i30BYTJIMLEBUX a00 KOJIbOPOBUX
PO3IJIABIB MiJl IaPOM KMCHEBOHEIIPOHUKHOTO [TIOKPUTTS HA TBEPAY CTAJIbHY PYXOMY MiAKIaAKY, MONEePEIHbO
HarpiTy 0 TeMIlepaTypy, sika 3abe3reydye yTBOPEHHs HaliHUM 3B'130K MiX mapamu. CTBOPEHO Ta MOJIEPHI30BaHO
0671aHaHHS 1J151 BUPOOHULTBA 6iMeTasleBUX BUPOOiB CIIELiaIbHOTO IPU3HAYEHHS 3 i BUILIEHUMU
eKCIUlyaTalilHMMU BJIaCTUBOCTSIMU [IJ151 IOJIOBXKEHHS TEXHIYHOTO PECYPCy AeTajlell MAllvH Ta 00JIalHAHHS, SIKi
MPaLO0Th B €EKCTPEMAJIBHUX YMOBAX Y Pi3HUX rajly3sX IPOMHUCJIOBOCTI YKpaiHu, 30KpeMa, B FipHUYOPYIHIH,

MeTaJlypriiHii, HadTOXiMIUHI, LIEMEHTHIi1, EeHepreTUYHil, OyiBeJbHii Ta iH. ranayssx.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoAykuii (Matepiasis,
TEXHOJIOTI! TOIIO) AJ1s 3a0€3MeYEHHS eKCIIOPTHOTO NOTEHIialy Ta 3aMillleHHIO IMIIOPTY, 3MEHIIEHHS 3HOCY

006J1agHaHHS

Bnyins HTII Ha moBKiJjLs:

Bnposaaskennss HTII: He snposamxeno

ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:

Crno>kuBavi NpOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:

HasaBHicTb 6i3HecC-IJIaHY:



TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHniaILHUE 0OCAT IIPOAAKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

JopaTkoBa iHdpopmanist:
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