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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHSI HAYKOBO-TEXHOJIOTIYHUX 3acaf, IMBapHUX [IPOLIECIB Oflep>KaHHS OiMeTasleBUX 3aroTOBOK i3
3aJ1i30BYIJIELIEBUX CIUIABiB Ta KOJIbOPOBUX MaTepiajiB Ha OCHOBI Mifli 3 BAKOPUCTAHHSIM MOCJIiIOBHOI 2460

KOMIIJIEKCHOI [Iil pi3HNX €HEPTeTUYHUX IPKEePel

Ha3zBa po6oTH aHTIJIilICbKOIO:

Creation of scientific and technological foundations of casting processes for the production of bimetallic billets
from iron-carbon alloys and colored materials based on copper using sequential or complex action of different
energy sources

Pedepat ykpaiHCbKOIO:

O6’eKT mocaimpKeHHs — 6iMeTasnesi JoBromtaboBi BUPOOH, IPOLIECH iHAYKIIMHOTO, JIa3€PHOT0, MJIa3MOBOT'O Ta
KOMOIHOBaHOIO HarpiBy, MeTonX pinkodasHoro Ta pigko-TBepAoQPa3HOro 3'€fHaHHS Pi3HOPITHUX MaTepiaiB. MeTa
IOCJiIKeHHSI — pO3pO0OKa HAyKOBO-TEXHOJIOTTYHUX 3aCa/i HOBUX riOpUHUX METOiB OOpPOOKM Y JIMBapHUX IIpOLjecax
ofiep>kKaHHs 6iMeTaseBUX 3arOTOBOK i3 3aJ1i30BYTJI€LIEBUX Ta KOJILOPOBUX CIIJIaBiB 3 BUKOPUCTAHHSIM I10CJIiIOBHOI
a60 KOMILJIEKCHOI Aii pi3HUX eHepreTHYHUX AKepesl. MeTony AOoCaiIpKeHHs BKIYanu MeTanorpadiuamii,
MIiKpOPEHTI€HO- CIIeKTPaJIbHUM aHali3y, MexaHiuHi BUIPOOyBaHHS, Qi3uyHe Ta MaTeMaTUYHEe MOJEJI0OBaHHS,
HaTypHi eKcriepuMeHTH. PO3p06ieHO TPUBUMIPHY MaTEMAaTUYHY MOJEJb i METOAUKY PO3PAaXyHKY TEIJIOBOTO Ta
ripoAMHAMIYHOTO CTaHy CUCTEMH "MiAKIAKA — 3aJIMBAJIbHUI MPUCTPIll — Pinb'epa — KpUCTali3aTop” B mpoLeci
HarpiBy MifKJIaOKY, sIKa PyXa€eThCA i3 Pi3HOIO MIBUAKICTIO, Ta 3aJIMBaHHS PiAKoro merany Ha Hei. [IpencraBieHo
PEe3yJIbTaTH iIMITaLliTHOTO MOZEJIIOBAHHS PO3IOiNY TEMIIEPATYPH IIPU Aii €JIEKTPOMAarHiTHOIO 110718, JIA3€PHOTO
BUTNIPOMiHIOBaHHS, I1JIa3MOBOTO CTPYMEHS, a TaKO>K KOMOiHOBAHOTO iHIYKIiHHO-JIa3€PHOrO Ta iHAYKLiHO-
I171a3MOBOT'0 HarpiBy IJIOCKOi CTaIbHOI MifkIanKku. BcTaHOBIEHO, 0 3aCTOCYBaHHS KOMOIHOBAHOTO HarpiBy
3MEHIIY€ 3arajbHy HepiBHOMIPHICTb TEIJIOBOTO I10J1s1 Ta 3a0e3Ieyye 00poOKy OBEPXHI MiIK/IaKU B Pi3HUX
0671aCTsIX 6€3 OIJIaBJIEHHS, 3 YaCTKOBMM a00 IIOBHUM OIJIABJIEHHSIM IIOBEPXHI, 110 103BOJIsSlE BUKOPUCTOBYBATU Pi3Hi
MeXxaHi3Mu (OPMYBaHHS 3B'SI13Ky MiXX MiJIKJIaJIKOIO Ta PO3ILJIABOM, SIKUY 3aJIMBAETHCS. BU3HA4eHO OCHOBHI
IIOTYKHOCTI JI)KEpeJIa JIa3€PHOr0 BUITPOMIHIOBaHHS a60 IJ1a3MOBOT0 IIOTOKY Ha 3MiHY TEMIIEPATypPY MiJKJIaJKU.
OTpuMaHoO 3aJIEXXHOCTI PO3NOALTy (PPOHTY HarpiBy pyXxomoi MiIK/IaiKU BiJ FeOMETPUYHUX PO3MIPiB MJIIMU HA ii
[IOBEPXHI Ta [MOTYKHOCTI JIa3€PHOI'0 BUNPOMIHIOBaHHS IIPY JIA3€PHOMY Ta iHAYKLiHO-Ia3€pPHOMY METOAX

00po6Ky. BuzHaueHo TeMnepaTypy Ta 4ac iCHyBaHHS pinkoi ¢pasu y 30Hi KOHTAKTy ApPiB 3 ypaxyBaHHSIM LIBUAKOCTI

pyx

Pedepar aHIJIiHCBKOIO:

The object of research is bimetallic long rod products, processes of induction, laser, plasma and combined
heating, methods of liquid-phase and liquid-solid phase joining of dissimilar materials. The purpose of the research
is to develop the scientific and technological foundations of new hybrid processing methods in foundry processes
for obtaining bimetallic blanks from iron-carbon and non-ferrous alloys using sequential or complex action of
various energy sources. Research methods included metallographic, micro-X-ray spectroscopic analyses,
mechanical tests, physical and mathematical modeling, natural experiments. A three-dimensional mathematical
model and methodology for calculating the thermal and hydrodynamic state of the system "substrate — pouring
device - die - crystallizer" in the process of heating the substrate, which moves at different speeds, and pouring
liquid metal onto it, has been developed. The results of simulated modeling of temperature distribution under the
action of electromagnetic field, laser radiation, plasma jet, as well as combined induction-laser and induction-
plasma heating of a flat steel substrate are presented. It was established that the use of combined heating reduces
the overall unevenness of the thermal field and provides treatment of the surface of the substrate in different areas



without reflow, with partial or full reflow of the surface, which allows the use of different mechanisms of forming
the connection between the substrate and the melt that is poured. The main regularities of the influence of the
current in the inductor, the heating time of the steel substrate, the speed of its movement, the power of the laser
radiation source or the plasma flow on the temperature change of the substrate have been determined. The
dependences of the distribution of the heating front of the moving substrate on the geometric dimensions of the
spot on its surface and the power of laser radiation during laser and induction-laser processing
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: JluBapHa TEXHOJIOTIS OJl€PKaHHs GiMETaNeBHX JOBrOMTA60BNX BUPOGIB i3
3aJ1i30BYIJIMLEBUX i KOJIbOPOBUX CILJIABiB 3 BAKOPMCTAaHHAM INOCIIiLOBHOI 200 KOMIIEKCHOI [Iii pi3HUX €HEPreTUYHUX

IoKepet

Hassa HTII aHr1ificbKO0: Foundry technology for obtaining bimetallic long-bar products from iron-carbon

and non-ferrous alloys using sequential or complex action of various energy sources
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: TexHOJIOTi]

l'asry3p 3aCTOCYBaHHSI: MeTasyprisi, aBio Ta MAlIMHOGYJyBaHHS
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omuc HTII: Pospo6siena TexHooris 103B0J15€ iCTOTHO MifgBUIUTY Bi3MKO-MEXaHi4Hi, CrieliaibHi BIaCTUBOCTI Ta
TePMiH eKcIulyaTalii 1ackux 6iMmeTasneBUx BUPOOiB BilllOBiIaIbHOTO IPU3HAYEHHS 1J151 CTPATETiYHUX rauaysein
€KOHOMIKY 32 paxyHOK BUKOPUCTaHHS IIOCIiN0BHOI abo ribpuaHoi Aii eHepreTHYHUX AKepeJsl Pi3HOI KOHLeHTpallil
Ta €JIEKTPOMArHiTHOTO 110JIs1. 3a3Ha4eHa TEXHOJIOTisI 3aCHOBAHA Ha IPUHIMIII 3a/IMBaHHS 3J1i30BYIJIMLEBUAX 200
KOJIbOPOBUX PO3IJIaBiB Ha TBEPAY CTaJbHY PYXOM ITiTKJIAIKY, [IONIEPEIHbO HArpiTy 0 TEMIIEPATYPY, SIKA
3abe3redye yTBOPEHHS SIKiCHUU 3B'130K MiXK mapamu. CTBOpEHO clielianizoBaHe 06JaiHaHH i peastizaiii
JINBApHOTrO Npoliecy BUPOOHUIITBA 6iMeTaleBUX OBrOMTa00BUX BUPOOIB 3 BUKOPHCTAHHIM KOMOIHOBaHUX

iHAYKUiTHO-J1a3€PHOTO Ta IHAYKUIMHO-IIJIA3MOBOI'O METOAIB HArpiBy CTAJILHOI MiAKIIAIKU.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOi mpoyKIiii (Marepiasis,
TEXHOJIOTI! TOLIO) AJ1s1 3a6e3MeYeHHs] eKCIIOPTHOIO IIOTEeHIialy Ta 3aMillleHHIO iIMIIOPTY, 3MEHIIEeHHS 3HOCY

006J1agHaHHS

Bnyins HTII Ha moBKiJjis:

BnposagaskeHHs1 HTII: He snpoBamxeHo

ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTaly:

Crno>kuBavi NPOAYKILii:

IlepcrieKTHBHI pUHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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