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IligcraBa o1 MpoBeAeHHs POOiT: 52 - TOTOBIp 3 BiTYM3HIHOIO OpraHisalieio (opranamu Micuesoi pagu, GoHIOM, acoljaliero,

KOHLIEPHOM TOLIO)
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Hampsm ¢inancyBaHHS: 2.2 - IPUKJIATHI JOCIiAKEHHS i pO3po6KU

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTuynmii o6csar pinancyBaHHS 3a 3BiTHHH eTam: 5200 THC. IPH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

[TpopusHi MI'/I-1171a3MOBi TEXHOJIOTII Of,EP>)KaHHS HOBOTO TOKOJIIHHA JIMTUX KOHCTPYKUIMHMX Ta KOMIIO3MUIAHMX MaTtepiasiB s

BHCOKOTEXHOJIOTIYHUX raﬂyseﬂ TeXHiKu

Ha3sBa po6oTHu (aHrJI)

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

Pedepar (yxp)

OcCHOBHa MeTa JOCTi)KeHb - pO3po0Ka HayKOBUX OCHOB IIPOPUBHUX JIMBAPHUX MIJI-1171a3MOBUX TE€XHOJIOTII OfiepKaHHSI HOBOTO
MOKOJIIHHS JIMTUX KOHCTPYKUIMHUX i KOMIIO3U-LIMHMX (YHKILIOHAJPHMX MarepiaysiB Ha MeTasieBill OCHOBi. IneiiHuil 6asuc
MIPOEKTY - CY4aCHi HAyKOBi YsIBJIEHHSI B 00JIaCTi Teopii pigkomeTase-BUX CUCTEM, METacTabiIbHOI MiKpoHeomHopigHoCTi i MI']-
M7Ia3MOBUX CIIOCOGIB, y T. 4. aMIUIITYAHO-YaCTOTHUX, BIUIMBY Ha Hei: eJIeKTPOMArHiTHi il [ yIpaBiiHHS NpOLECaMH Tel-
JIOMaCOIIepEHOCY B O6POOII0BAHOMY PO3IJIaBi - BBE/IEHHS B MeTasleBi po3miaBu padinyodnx, MoauQiKyounx, MiKpoIeryodnx i
KOMIIO3UTHUX [IJ00ABOK B Pi3HMX arperaTHUX CTaHaX (TBEPIOMY, PiIKOMY, ra3onopiGHOMy abo MapoIoAiGHOMY) 3 HOMNOMOTOI0
3aHYPIOBAaHMX IIJIA-3MOTPOHIB [JI1 CTBOPEHHS KEPOBAHOI IITY4HOI MIKPDOHEOZHOPIAHOCTI U HAJAHHS PO3pPO6IIO-BAaHUM
METaJIeBUM MarepialaM CyTTEBO IOKpamieHoi abo 0co6MBOI CTPYKTYpU i KapAauHalIb-HO MiBUIIEHUX ab0 OCOOJIMBUX
BJIACTUBOCTEN y TBEPJOMY CTaHi. [JOCSITHEHHS IOCTaBJIEHOI MeTH 3ab6e3NevyyBaiy 3a paxyHOK peasisalii yHikajabHOI KOHIemii
JocmimkeHb. B ii OCHOBI JIeXXUTb KOMIUIEKCHE BHUKODHUCTAHHSI 30BHIIIHIX €Hepre-TUYHUX BIUIMBIB  (3arM6JI€HOI
HU3bKOTEMIIEPATYPHOI IMJIa3MM, KEPOBaHMX MAarHIiTOriIpOoAM-HaMiYHMX TedYiil) Ha piAKoMeTaneBi cucreMu mpU iX
eneKTpo(Pi3nyHill TepMOCUIOBIA 00pOO-1ii, BBENEHHI [0 HUX METAJIEBUX i HEMETaleBUX H00ABOK, 30KpPEMa, NPUBEIEHHS
MaTPUYHOTO PO3IUIaBy IO PiBHOBaXHOTO MIKPOOIHOPIZHOTO CTaHy 3 NOJAlbUIMM MEPEBEIEHHSIM PO3IUIaBy Ta J00aBOK 3a
IOTIOMOroI0 IJIa3MOTPOHY B PpeakuiiiHiil 30HI (Temmneparypa - 3000-5000 K) marsiToguHaMmiuyHOro Mikcepa-gosaTopa y
BHCOKOPEAKLIMHUI CTaH (Mapy), 3abe3ledYeHHs] MPOTiKaHHS (i3MKO-XiMiYHMX Ta MiX(a3HHUX B3a€MO[ill 3 YTBOPEHHSM HOBHUX
naponofioHux ¢as i CTBOpEHHS B Iponeci ix mnopanbmoi KOHAEHcalii B piAKOMETaseBOMy MaTPUYHOMY OXOJIOAKYBadi
(remnepatypa - 1000-1100 K) BuCOKOrpaiieHTHUX CTaHIiB - KOHLEHTPALiiHUX i TeMIepaTypHUX (LIBUAKOCTI OXOJIOKEHHS TIOHA
104 K/c). Peamizauis Takoi kKomriekcHoi MI'JI-mya3moBoOi [ii [103BOJIS€ MOMAOJIATM TOJIOBHI Bafu iCHYIOUMX TEXHOJIOTii
MIPUMYCOBOT'O BBEJ€HHS apMYIOUMX YaCTOK Y MeTajieBi MaTPUYHI pOo3-IIJIaBU IIPU OZEP>KaHHI KOMIIO3UTIB, a came: CIIJIMBAHHS YU
3aHyPEHHS BBEJIEHMX YACTOK, iX HE3aCBOEHHH i HaBiTh "BiITOPrHEHHA" MAaTPUYHMM PO3IIJIABOM Y€pe3 HE3MOYYBaHICTh i B3a-raii
HEKOT€PEHTHICTb [0 HbOTO, KOATyJIsILiI0 Ta 3JIMIIaHHS BUCOKOAMCIIEPCHUX YaCTOK B XOJli 0OpPOOKM, HEKEPOBAHICTD iX pO3IOAiTy 10

00'eMy TOIIO.
Pedepar (aHr1)

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

Kozu tremaruunux py6puk HTI: 55.09
6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): [TpopusHi MI'/I-1171a3M0Bi T€XHOJIOTI] 0Jiep>KaHHSI HOBOTO IIOKOJIiHHS JINTUX KOHCTPYKLIHUX Ta

KOMITO3ULIIHMX MaTepiasliB AJ1s1 BUCOKOTEXHOJIOTIYHUX rajly3ei TEXHIKI

Hassa npoaykuii (anrur): Breakthrough MHD-Plasma Technologies for the New Generation of Cast Structural and Composite
Materials for High-Tech Engineering Industries

OuiKyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBaHHS: MeTaypris, inBapHe BUPOGHULITBO, MAaIIMHOGYIyBaHHSL.

Onuc npozykuii (yKp): B pe3ynbraTi BUKOHaHHS [IPOEKTY CTBOPEHO TEOPETUYHI Ta TEXHOJIOTIYHI IepelyMOBY i po3p06IeHO
HOBUI CIOCi6 ofieps>kaHHS HOBITHIX JINTUX METaJIeBUX MaTepiasiB, opuriHaiasHe MI'/I-ny1a3amoBe 061afHaHHS 3 CUCTEMaMU
KOHTPOJTIO Ta YITPaBJIiHHS /7151 IOTO peartizaliii, ogepskaHo 3pa3Ky TaKMX Marepia-JiiB i INTHX BUPOGIB 3 HUX, TPOBEIEHO I'PYHTOBHI
JOCJIIPKEHHS iX CTPYKTYpH i BiracTuBocTeil. OTprMaHi HOBi 3HAHHS y Pi3HUX rajyyssx (PpyHIaMeHTaIbHOI I MPUKIaTHOI HAYKK ~
disuni (30xkpema, dizul ya3mMu Ta KOHAEHCOBAHUX CUCTEM, €JIeKTPOAMHAMIlli, MAaTHITHIN rifpoayHaMin), TepMoarHaMili, Teopii
TEIJIOMACOIEePEHOCY, MaTePiaJIo3HABCTBI, 0 JJO3BOJIUTh 3a6€3MeYNTH 3pOCTAaHHS PiBHS OCBIiTH, HAYKY, IPOMMCIIOBOCTI,

PO3MUPUTH €KCIIOPTHUIA MOTEHIial Jep>KaBy i MOSKJIMBOCTI [1711 MDKHAPOJHOTO CHiBPOOITHHUIITBA.
ConianbHO-eKOHOMiIYHa cipsimoBaHicTh HTII:

Cragis 3aBepmenocri HTII: 3git o HIIKP

Bnposazykennsa HTII: BipoBazkeHO

Crpoxku BrnpoBagykeHHs: 2021 p.

Bupo6nuk npoaykuii: PTIMC HAH Ykpainu

CnoskuBayi npogyKuii: MalinHOGYIiBHI Ta MeTalypriiiHi mianpruemMcTsa

IepcnekTuBHI puHKH: YKpaiHa, €C

IIpaBa iHTeJIeKTyasIbHOI BjIacHOCTI: [I0/1aHO 3a4BKYy Ha BUIaYy OXOPOHHOTO IOKYMEHTY

dopmu Ta ymoBH nepepavi npogykiuii: [Ipogax npoaykiii
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