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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Br3HaueHHS ME€XaHi3MiB Ta CTBOPEHHS TEOPil €JIEKTPOIMITyJIbCHOI KOHCOJIifaLlii HOBUX ITOPOIIKOBUX MaTepiaJliB.

Ha3sBa po6oTH aHIJIilICbKOIO:

Determination of mechanisms and development of theory of electric impulse consolidation of new powder
materials.

Pedepat yKpaiHCBKOIO:

O6'eKT NOCIIIPKEHHS: HOBUI NPOLEC €JIeKTPOIMITYIbCHOI KOHCOIifalii TOPOIKOBUX MaTepialiB 3
HAaHOKPHUCTaJIIYHOIO CTPYKTYPOIO, 110 BiOyBA€THCS IiJl KOPOTKOYACHOIO JIi€l0 €JIEKTPUYHOTO CTPYMY BEJIMKO]
IIOTY>KHOCTI 1 MEXaHIYHOTO HaBaHTaXKEHHS. MeTa JOC/iI)KeHHS: BUBHAUYEHHS QyHIaMEHTAJIbHUX MEXaHi3MiB
KOHCOJIimalii MOpPOILKIB, 110 HABAHTAXEHI MEXaHIYHUM THUCKOM, Y ITIOTY;KHOMY €JIEKTPOMArHiTHOMY I10JIi IIpU
MIPOTiKaHHI KPi3b HUX iMITyJIbCY CTPYMY BEJIUKOI MOTYKHOCTi. METOAM NOCIiIKEHHS: TEPMOIVHAMIYHUI aHAali3
B3a€MOJIii KOMIIOHEHTIB ITOPOLIKOBOi KOMITIO3M1lii, MATEMAaTUYHE MO EJIIOBAHHS IPOCTOPOBO-4YaCOBOIO
TEMIIEPATYPHOTO I10JIS TIOPOLIKOBOro Marepiany. TeopeTruyHi i IpakTU4Hi pe3yJIbTaTU: TeOPis €JIEKTPOIMITYIbLCHOI
KOHCOJlifallii, Ika BpaxoBye (i3sMyHi MeXaHi3MU Ta SIBUILQ, O Ail0Th Mif} Yac MPOXOIPKEHHS IMITYJIbCY CTPYMY
BEJIMKOI IIOTY>KHOCT] Yyepe3 00'eM IIOPOIIKOBOT0O MaTepiaiy, 10 HaBaHTa)KEHUI MeXaHiYHUM TUCKOM. HoBu3sHa: Ha
OCHOBI YMCEJIBHOTO PEKYPEHTHOTO PillleHHSI KiH1[€BO-Pi3HeLeBoi (OPMU YMOBU CTAaTUYHOI PiIBHOBAru BUAiIEHOTO
€JIEMEHTAPHOT'O 06'eMy IIOPOIIKOBOTO apy PO3p06JIEHO MaTeMAaTUYHY MOZEJIb, IO TO3BOJISIE B PEAJIbBHOMY
MaciTabi yacy aHajizyBaTy TEIJIOBI [IpoLecy, sIKi IPOTIKAITh IIPYU KOHCOJIiAallii IOPOIIKOBYUX MaTepialiB mif,
KOPOTKOYAaCHUM BIJIMBOM iMITyJIbCY €JIEKTPUYHOIO TOKY BEJIMKOI OTY>KHOCTI Ta MEXaHIYHOTO TUCKY. EQeKTUBHICTb
BIIPOBAPKEHHS: OTPUMAaHi 3HaHHS [JO3BOJISIIOTh C(OOPMYJIIOBATY HOBITHIO TEOPIIO €JIEKTPOIMITYJILCHOI KOHCOJIifarii
[IOPOIIKOBUX MaTepiasliB i CTBOPUTY METOAMKY BU3HAYEHHS ONTHMMAaJbHMX TEXHOJIOTIYHUX ITapaMeTPiB IIpoLecy, AKi
3a0e31e4aTh [TI0BHY KOHCOJIiallilo [IOPOILIKIB i3 36epeskeHHsIM iX oXiIHOI HAaHOKPUCTaIiyHOi CTpYKTypu. ['any3b
3aCTOCYBaHHS: 0OpOOKa MaTepialiB TUCKOM, KEpaMidHe BUPOOHUITBO, [IOPOIIKOBA METAJYPris,JOCTiIKEHHS] i

PO3POOKHU B rajysi IpUPOIHUYMX Ta TEXHIYHUX HAYK.

Pedepar aHIJIiHCBKOIO:

Object of research: new process of electropulse consolidation of powder materials with nanocrystalline structure,
which occurs during short-term impact acting high power electric current and mechanical loading. The aim of
investigation: definition of the fundamental mechanisms for powders consolidation, which are loaded by
mechanical pressure in powerful electromagnetic field during flowing through them current pulse with high
power. The methods of research: thermodynamic analysis of the powder composition components interaction,
mathematical modeling of the spatiotemporal temperature field of powder material. Theoretical and practical
results: the theory of electro-consolidation, taking into account the physical mechanisms and phenomena acting
during the passage of large current pulse through the volume of the powder material, loaded mechanical pressure.
Novelty: based on the numerical solution of the recurrence of a finite difference form of static equilibrium
conditions of the selected elementary volume of the powder layer developed a mathematical model that allows
real-time analysis of thermal processes occurring during the consolidation of powder materials under the
influence of short-pulse high power electric current and mechanical pressure. Efficiency of implementation:
obtained knowledge allowsto formulate a new theory of electropulse consolidation of powder materials and create
a method for determining the optimum process parameters that provide full consolidation of powders with their
original nanocrystalline structure. Area of application: materials working by pressure, ceramics production,
powder metallurgy,research and development in the field of natural and engineering sciences.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MatemaTi4Ha MOZIEb, IO [JO3BOJISE B PEATILHOMY MACIITAbi 4acy aHasli3yBaTu
TEIJIOBI IIPOLIECH, SIKi ITPOTIKAIOTh [IPU KOHCOJIiAallii IOPOMIKOBUX MaTepialiB il KOPOTKOYACHUM BIIJIMBOM

IMITyJIbCY €JIEKTPUYHOTO TOKY BEJIMKOI IIOTY>KHOCTI T2 MEXaHIYHOTO TUCKY.

Hassa HTII aHr1ificbKO¥0: The mathematical model that allows real-time analysis of thermal processes
occurring during the consolidation of powder materials under the influence of short-pulse high power electric
current and mechanical pressure.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'asmy3b 3acTOCYBaHHS: KyBaHHs, IpeCyBaHHs, ITAMITYBAHHS, TPOQITIOBAHHS; TOPOLIKOBA METAIyPTisl.

JocmimKeHHs i po3pOOKU B rajnysi IPUPOSHNYMX T TEXHIYHUX HAYK.
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Teopia nporecy enekTpoiMityibCHOI KOHCOAILi i peKOMEH AL 1[0 10 TIPAKTUYHOTO 3aCTOCYBaHHS

LbOro IMPOLECY.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHst HTII: Briposamkeno
IIpakTHyHa peasnisanis HTII
ITouaTok eramy: 2016
3aKiHYeHHS eTaly:
Cno>kuBaui npo,uyKILi'i: HAyKOBi YCTAHOBH, BUIIA OCBIiTa, KEpaMiuHe BUPOOHUIITBO, IOPOIIKOBA METAJYPris
HepcneKTHBHi PHHKH: Ykpaina, €C, CHIA, Anowis,lliBnenHa Kopes
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0OCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:
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