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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[IpopusHi MI'Jl-1171a3MOBi TEXHOJIOTIi OfE€p>KaHHS HOBOTO IOKOJIHHS JIMTUX KOHCTPYKLIMHUX Ta KOMIIO3ULIIHUX

MartepiaiB 1J1s1 BAUCOKOTEXHOJIOTIYHUX rajly3ei TEXHIKN

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Breakthrough MHD-Plasma Technologies for the New Generation of Cast Structural and Composite Materials for
High-Tech Engineering Industries

Pedepar yKpaiHCBKOIO:

OcHOBHa MeTa A0CIIiIPKeHb - PO3pO06Ka HAayKOBUX OCHOB IPOPUBHUX MBapHUX MI'/I-1171a3MOBUX TE€XHOJIOTi
OJIEP>KaHHSI HOBOTO TIOKOJIIHHS JIMTUX KOHCTPYKLIMHUX i KOMIIO3U-LiTHMX (PYHKLiOHAJIBHUX MaTepiaiB Ha
MeTaJsieBill OCHOBI. IneiiHni1 6a31C IPOEKTY - Cy4aCHi HayKOBi ySIBJIEHHSI B 06J1aCTi Teopii pifkomMeTane-BUX CUCTEM,
MeTacTabinbHOi MikpoHeogHOpigHOCTI i MI'/I-1171a3MOBUX CIIOCOGIB, Y T. 4. aMILIITY4HO-4YaCTOTHUX, BILJIMBY Ha Hei:
€JIEKTPOMAarHiTHi Aii AJ1s yrpaBiliHHS NpoLecaMy TeN-JIOMaCcoIlepeHoCy B 06pOOJII0BAHOMY PO3I1JIaBi - BBE€J€HHSI B
METaJIeBi po3IyIaBU paiHyounx, MOIAQIKYIOYMX, MIKPOJIETYIOUMX i KOMIIO3UTHUX JO0ABOK B Pi3HUX arperaTHUX
cTaHax (TB€pAOMY, PiIKOMy, ra3onofi6HOMY ab0 MaponoibHOMY) 3 OIIOMOTO0 3aHYPIOBAHUX I1J1a-3MOTPOHIB 17151
CTBOPEHHS KEPOBaHOI IITY4YHOI MiKDOHEOIHOPIAHOCTI I HalaHHS pO3pO0JII0-BaHUM METajJleBUM MaTepiajaM
CYTT€BO NOKPAlEHOI 200 0CO6IMBOI CTPYKTYPU i KapAXHAa/Ib-HO MiJIBUILIIEHUX 2800 OCOOGIMBUX BJIACTUBOCTEN Y
TBEPAOMY CTaHi. JJOCSTHEHHS IOCTaBJIEHOI MeTHU 3a6e3Ie4yBali 33 PAaXyHOK peasidallii yHiKaJbHOi KOHLIeMNii
IocinkeHb. B il OCHOBI J1esKHUTh KOMIIZIEKCHE BUKOPUCTAHHS 30BHIIIHIX eHepre-TUYHUX BILINBIB (3aranbeHo01
HU3bKOTEMIIEPATypPHOI [1J1a3MH1, KEDOBAHUX MarHiTOriApoau-HaMiuHUX Teuill) Ha pigKomeTasieBi CUCTeMHU NpH ix
ey1eKTpodi3nyHill TEpMOCUIIOBi 06pO6-11i, BBEIE€HHI 0 HUX METAJIeBUX | HEMETaJIEBUX T0OABOK, 30KpeMa,
[IPUBEIEHHSI MAaTPUYHOIO PO3IUIABY 10 PiBHOBaKHOTO MiKPOOLHOPIZHOTO CTaHy 3 IOJAJIbIINM II€PEBEAECHHSIM
PO3I1JIaBy Ta 100aBOK 3a JOIIOMOTOIO0 MJIa3MOTPOHY B peakliiliHill 30Hi (Temnepatypa - 3000-5000 K)
MarHiTOgVMHaMiYHOTO MiKCepa-/03aTopa Y BUCOKOPEAKLiMHMN CTaH (Iapy), 3abe3nedeHHs NPOoTiKaHHs (i3uKo-
XiMiUHMX Ta MDK(a3HUX B3aeMOZiil 3 YTBOPEHHSIM HOBUX [1apONoAi6HNX (a3 i CTBOPEHHS B poLeci ix noganbuoi
KOHJIeHcallii B pifkoMeTaseBOMy MAaTPUYHOMY OX0JIoIpKyBaui (Temnepartypa - 1000-1100 K) BucokorpagieHTHUX
CTaHIB - KOHIEHTpaLifHUX i TeMIIepaTypHUX (IIBUIKOCTI oxosomxkeHHs nnoHan 104 K/c). Peanizauis Takoi
KOMILIEKCHOI MI'/I-1171a3MOBOI f1ii J03BOJISIE IIOL0JIATY FOJIOBHI BaJIU iCHYIOYMX TEXHOJIOTIN IIPUMYCOBOTO BBEJIEHHS
apMYyIO4MX 4aCTOK Y M€TaJIeBi MAaTPUYHI PO3-I1J1aBU [IPU OZEPrKaHHI KOMIIO3UTIB, 4 CaMe: CIUIMBAaHHS Y1 3aHYPEHHS
BBEJIEHUX YaCTOK, IX HE3aCBOEHHY i HaBiTh "BilTOPTHEHHS" MaTPUYHUM PO3IIJIABOM Y€PE3 HE3MOYYBAHICTh i B3a-rajii
HEKOT€PEHTHICTb 10 HbOTO, KOATYJISILIII0 Ta 3/IUIIaHHSI BUCOKOAMCIIEPCHUX YaCTOK B XOJli 0OOpOOKM, HEKEPOBAHICTb iX

po3I107iny 1o 06'eMy TOLIO.

Pedepar aHIJIiHCBKOIO:

The main purpose of the research is to develop the scientific foundations of breakthrough foundry MHD-plasma
technologies for obtaining a new generation of cast structural and composite functional materials on a metal basis.
The conceptual basis of the project - modern scientific ideas in the field of the theory of rare-metal systems,
metastable microhomogeneity and MHD-plasma methods, including amplitude-frequency, influence on it:
electromagnetic actions for control of processes of heat-fracture transfer in processing metal melts of refining,
modifying, microalloying and composite additives in various aggregate states (solid, liquid, gaseous or vaporous)
with immersion pla-trons to create a controlled artificial microneedon the identity and impartation of substantially
improved or special structure and substantially enhanced or special solid properties to the developing metallic
materials. Achievement of this goal was ensured by the implementation of a unique concept of research. It is based
on the integrated use of external energy effects (deep low-temperature plasma, controlled magneto-
hydrodynamic currents) on rare-metal systems in their electrophysical thermo-power treatment, the introduction



of metal and non-metallic additives, in particular, bringing them to the surface, with the subsequent transfer of the
melt and additives by means of a plasmatron in the reaction zone (temperature - 3000-5000 K) of the
magnetodynamic mixer-dispenser into a high-reaction state (steam), by ezpechennya flow physico-chemical and
interfacial interactions to form new vapor phase and creating in the process of further condensation in the cooling
liquid metal matrix (temperature - 1000-1100 K) vysokohradiyentnyh conditions - concentration and temperature
(cooling rate of more than 104 K / s). The implementation of such a complex MHD-plasma action allows to
overcome the main disadvantages of the existing technologies for the forced introduction of reinforcing particles
into metal matrix melts upon receipt of composites, namely: floating or immersion of introduced particles, their
not assimilation and even "rejection" of non-matrix matrix melting. naked incoherence to it, coagulation and
sticking of fine particles during processing, uncontrollability of their volume distribution, etc.5481

Inpexc YIK: 621.002.3, 621.74:669.04:537.84 /82

Koau TemaTHYHHX PYOPHK: 55.09

KepiBHHUKH po6OTH

BiacHe IIpizBue Im'sa I1o-6aTbKOBI: [ly60nenoB Bikrop IBanoBuY
HaykoBui# CTyIiHB: 1. T. H.

BueHe 3BaHHSI: nmpodecop, akaj,

InenTudikarop ORCID ID:

JoparkoBa inHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: [IpopusHi MI/I-1171a3MOBi TEXHOJIOTI] O/}ep)KaHHS HOBOTO MOKOJIHHS JINTUX

KOHCTPYKLIMHMX Ta KOMIIO3ULIITHUX MaTepiaiB 11 BUCOKOTEXHOJIOTIYHUX rayly3ei TEXHIKU

Haszsa HTII anrJificbKo0: Breakthrough MHD-Plasma Technologies for the New Generation of Cast

Structural and Composite Materials for High-Tech Engineering Industries

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

FaJIy3b 3aCTOCYBaHHSI: MeTanyprid, TMBapHE BUDOOHULITBO, MAIIMHOOYIyBaHHS.
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: B pesysnbraTi BUKOHaHHS IIPOEKTY CTBOPEHO TEOPETHUYHI TA TEXHOJIOTIYHI IIEPEYMOBHY i PO3POGIIEHO
HOBUI CTIOCi6 oiepKaHHS HOBITHIX JINTUX METaJIeBUX MaTepiaiB, opuriHasbHe MI[I-ni1a3moBe 06s1aiHaHHS 3
CcHUCTeMaMy KOHTPOJIIO Ta YIIPaBJliHHS /1J14 HOro peasnisallii, ojepkaHo 3pa3Ky TaKuX MaTepia-JliB i IUTUX BUPOOIB 3
HUX, IIPOBEJIEHO I'PYHTOBHI JOCJIIPKEHHS iX CTPYKTYpH i BiactuBocTei. OTpUMaHi HOBI 3HaHHS y Pi3HUX Trayys3sax
(yHIAMEHTaJIbHOI 1 MPUKJIALHOI Hayku - (isuLi (30kpeMa, (Pisulli 11a3Mu Ta KOHIEHCOBAaHUX CUCTEM,
€JIEKTPOJMHAaMIlli, MarHiTHIN rigpoJrHaMiLi), TepMOIVHAMIlli, TeOPii TernmomMaconepeHocy, MaTepialo3HaBCTBi, 0
D03BOJINTh 3a6€3I1€UYNTH 3PDOCTAHHS PiBHS OCBIiTH, HAYKU, IPOMUCIJIOBOCTI, PO3MNPUTU €KCIIOPTHUI MOTEHLia

Ilep>kaBU i MOXKJIMBOCTI JJ1s1 MiDXHAPOJHOTO CITiBPOOITHUIITBA.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 2021 p.
3aKiHYeHHs eTamny:
Crio>KHuBavi NPOAYKILii: MammHOGy/iBHI Ta MeTayprifiHi minnpuemcrsa
IlepcneKTHUBHI PUHKH: Vkpaina, €C
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMI 00CAT iHBECTHLIiH, THC. IPH.: 4000
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasiBHicTb Gi3Hec-mJiaHy: Hi
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS: Hi
IToTeH1iaIbHUI 0OCST POAASKY, THC. TPH.: 20000
OuikyBaHHI TepMiH OKYNHOCTI (POKiB): 2-3

JopaTtkoBa iHdopMaLis: ninensia
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