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I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iIKOBHI HOMep: 0220U100479
Jep>kaBHUH peecTpauiliHUI HoOMep: 0118U100164
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 20-01-2020

II. Etran BukoHnauus JiP
Homep eramy: 2

HasBa €TaIy. PyxyvBiCTh aTOMIB BOLHIO Ta IX B3a€MO/Iis 3 AUCJIOKALIAMU Y CIIJIaBaX Ha OCHOBI 3aj1i3a, TUTAHy Ta
Hikemo. BogHecop6uiiiHi BracTuBOCTI cmiasiB cucteM Ti-Zr-Mn-V-Cr i Ti-Zr-Mn. B3aemogis 3 BogHeM
cruHTe30BaHuX MAX-da3 TiAlC, 3ay1exHO Bifi yMOB ixX CUHTE3y, CTPYKTYPHO-(a30BOro CKJazny, TUCKY BOTHIO Ta
temnepatypu. O6'eMHi eeKT IpU ClliKaHHI 6araTOKOMIIOHEHTHUX IIOPOLIKOBUX CUCTEM Ha OCHOBI HABOJHEHOTO

THUTAaHY B YMOBaXx BI/IILiJIeHHH 3 HbOT'O BOOHIO
IToyarok eramy: 02.2019
3akiHyeHHs eTamy: 12.2019

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BIT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0coou (a6o ITIB pizuuHO0i 0c06H): IHCTUTYT MeTanOdisnKY iM.
I'.B. Kypzromosa HAH Ykpainun

Kopg 3a €IPIIOY: 05417331

Micue3HaxoaKeHHS: 6ynbB. akaa. BepHaacekoro, 36, M. KuiB, KuiBcbka 06i1., 03142, YkpaiHa
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisaiii:

Tenedon: 380444243110, 380444241005

IV. BimomocrTi nipo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuyHui 06car ¢piHaHcyBaHHS (THC. rpH.): 1000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dizryHe MeTas03HaBCTBO BOAHECTINKMX KOHCTPYKLIMHMX MaTepiasiB i MaTepianiB-HaKONMUYyBadiB BOAHIO

Ha3sBa po6oTH aHIJIilICbKOIO:

Physical Metallurgy of the Hydrogen-Resistant Structural Materials and Hydrogen Storage Materials

PedepaT ykpaiHCbKOIO:

MopenoBaHHSIM BILUIVMBY BOJHIO HA TYCTHHY €JIEKTPOHHUX CTaHIB 3aJ1i3a [M0Ka3aHo, 110 BBEJEHHS BOIHIO
CYIPOBOJIKYEThCA MiTBUILIEHHSIM KOHIIEHTpPALlii BiIbHUX €JI€eKTPOHIB. HacainKoM 1jpOro € NOCUIEHHSI METAJIYHOI
KOMITIOHEHTU Mi>KaTOMHOTO 3B's13Ky. [IpoBeieHO MO/ie/II0BaHHS IIPOCTOPOBOTO PO3IIOJiNTY €J1eKTPOHHOI I'YCTUHU B
3aJ1i3i. 3p006JIeHO BUCHOBOK, 110 KOHLEHTPALlisl BiJIbHUX €JIEKTPOHIB € MiJiBUILEHOIO B 1€SIKOMY OKOJIi aTOMiB BOJHIO i
CYIIPOBOMKYE Lii aTOMi y BUTTISATi aTMocdepu mif 9ac ix mirpauii. 3a 10oomMorow MoJeKyIsipHO-IUHaAMIYHUX
PO3paxyHKiB IOKa3aHo, IO CeTperallis BOGHIO Ha MEXXY 3€pHa B 3a1i3i IPU3BOAUTD IO 3HIKEHHS TEMIIEPATYPU
peKpucTaisauii, o niATBepAXy€eTbCs €KCIIepUMEHTAJIbHO. JloClipkeHo 06'eMHi e(peKTH IIpU HarpiBaHHi
MIOPOLIKOBUX CyMillle Ta BMICT 3aJIMIIKOBYX IOP B crjiaBi cucrtemu Zr-Ti-Nb. 3asHaueHi XxapaKTepUCTUKA
BI3HAYaIOTLCS TUIIOM CTAPTOBUX IMOPOUIKIB i, MEHIIOIO MiPOI0, 3arajlbHUM XiMIYHMM CKJIafoM cyMimen. [lokasaHo,
1110 BUKOPUCTAHHS KOMIIJIEKCHUX HAaBOJHEHUX JIraTyp, 3aBAsIKY MOIOHIN OBEiHI yCiX YaCTMHOK B CUCTEMI Mif,
yac HarpiBaHHS i Jlecop6uii BOJHIO, 03BOJIsSI€ 3MEHUINTH KiHLIEBY IOPUCTICTh Ta MOKPAILIATHA MEXaHiuHi BJIaCTUBOCTI
CIJIaBiB JAHOro Kyacy. Ha npukiazi rerepoda3Horo eBTeKTUYHOro ciaBy cuctemu Ti-Zr-Mn ta ogHOpa3HOro
craBy cucremu Ti-Zr-Mn-V-Cr nokasaHo, 10 He3aJIeXKHO Bifj BUXiIHOI CTPYKTYypH, XiMIi4HOrO Ta pa30BOro CKJamy,
IIOBHA 3aMiHa TUTaHa MOJUJIHOTO Ha I'yOKy He BIIJIMBA€ HA CTPYKTYpPY, Ga30BU CKJa Ta BOJHECOPOLiliHi
BJIACTMBOCTI CIIABY, ajle€ IPU3BOAUTH IO 3HMKEHHS CO0iBAPTOCTI OTPUMAHOTO TiIpUy 32 paXyHOK Pi3HOI BapTOCTIi
BUXiTHUX MarepiaiB. locaimkeHo posb gomaBaHHs MAX-daszu Ti3AIC2 Ha copOLiiliHi BacTUBOCTI Tigpumy Martio.
[TokasaHo, 1110 TaKNM YMHOM MO>KHA CYTTEBO BIJIMBATH Ha KiHETUYHI Ta TEPMOJMHAMIYHI IapaMeTpy, a TaKOX Ha

XapaKTEPUCTUKU cOpOLii-mecopOlii BOAHIO MarHiem.

Pedepar aHIJIiHCBKOIO:

Using first-principles atomic simulations of hydrogen effect on the density of electron states of iron it is shown
that hydrogenation results in the increased concentration of free electrons. The consequence of such effect is the
increase in the metallic component of interatomic bonding. The simulation of special distribution of electron
density in iron has been carried out. It is shown that the concentration of free electrons is increased in the vicinity
of hydrogen atom and form the atmosphere around it during hydrogen migration. By means of molecular dynamics
simulations it is shown that hydrogen grain boundary segregation in iron decreases the recrystallization
temperature that is in agreement with the experimental measurements. The volumetric effects and porosity
during the heating of powder mixtures of the alloy Zr-Ti-Nb have been studied. Such characteristics depends on
the types of initial powder and less by the general chemical composition of mixtures. It is shown that the usage of
hydrogenated master alloys, owing to the similar behavior of all starting powder particles in the system during
heating and hydrogen desorption allows to reduce the final porosity and improve the mechanical properties of
studied allows. Using heterophase eutectic alloy Ti-Zr-Mn and single-phase Ti-Zr-Mn-V-Cr alloy it is shown that
for any initial structure, chemical and phase composition, the substitution of titanium iodine with titanium sponge
does not affects the structure, phases and hydrogen sorption properties of the alloys but results in the decreased
cost price of hydride. The role of MAX-phase Ti3AIC2 addition on sorption properties of magnesium hydride has
been studied. It is shown that there is an effect on the kinetic and thermodynamic parameters as well as on the
hydrogen sorption and desorption properties of magnesium.

Inpexkc YIK: 621.039.533.6, 669.14.018.29:669.11;669.14.018.9:669.11, 669.13.017:620.18; 669.13.017:620.17, 621.762.4;
621.762.5; 621.762.82, 669.295
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Crioci6 3HUKEHHS COGIBAPTOCTI CUCTEM Ha OCHOBI TiIPUY TUTAHY; METOJ, CUHTESY

CKJIaAHUX Kap06iniB TuTaHy Ha ocHOBI MAX-dasu TiAlC; 3akioyHnil 3BiT

Ha3zpa HTII aHrsi#icbKoO0: The cost reduction of titanium-based hydrides; method for synthesis of titanium
carbides based on MAX-phase TiAlC; Final report

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3p 3aCTOCYBaHHS: MamnMHOGY/LyBaHHsI, METAYPrisi, XiMiYHa IIPOMICIIOBICTD
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Nocnimkenns crinasis cuctem Ti-Zr-Mn-V-Cr ta Ti-Zr-Mn CBiguuTh NpO Te, 1110 MOBHA 3aMiHa
THUTaHA HOAUIHOTO Ha I'YOKY HE BIIMBA€ Ha CTPYKTYPHUH CTaH Ta (a30BUil CKJIa, CIIaBiB. BCTaHOBJIEHO, 1O
nopaBaHHs MAX-da3su 1o marHio i yac MmexaHoakTusaliii B atmocdepi BOAHIO CyTTEBO BILJIMBA€E Ha KiHETHUYHI,

TepMOJMHaMi4yHi Ta cOp61iliHi BacTUBOCTI cOPMOBAHOTO TifipUy.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: TonimmuenHs cTany HABKOJMIIHBOTO CEPEIOBUIA,

3SHIKEHHS CO6iBapTOCTi CUCTEM 30€piraHHs BOIOHIO

Bnyius HTII Ha mOoBKijIs:

BnposagskeHHs1 HTII: He snpoBamxeHo

IIpakTHyHa peasnisanis HTII
IloyaTok eramy:
3aKiHYeHHS eTaly:

Crnio>KuBavi NPOAYKILii:

IlepcnekTHBHI pUHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0OCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHST POOOTH: [IpaBa He HA/IAKOTHCS
HasaBHicTb 0i3Hec-1yIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:

IX. Biosiorpadiyaui onuc
S.M. Teus, V.G. Gavriljuk, Molecular Dynamics Study of the Hydrogen and Carbon Effect on Mobility of Grain
Boundaries in o-Iron. Metallophysics and Advanced Technologies. 41(9), 1187-1203 (2019)



S.M. Teus, V.G. Gavriljuk, Mechanical Spectroscopy Studies of Hydrogen Mobility in Titanium Doped Iron Alloy.
Metallophysics and Advanced Technologies. 41(10), 1291-1301 (2019)

V.A. Dekhtyarenko, Alloy based on intermetallic (Ti,Zr)(V,Mn,Cr)2-x obtained using titanium sponge for hydrogen
sorption. Metallophysics and Advanced Technologies. 41(10), 1283-1290 (2019)

V.A. Dekhtyarenko, Structure, phase composition and hydrogen sorption properties of eutectic alloy
Ti47.5Zr30.2Mn22.5 obtained using titanium sponge. Materials science. Non-Equilibrium Phase Transformations.
5(3), 78-80 (2019)

I.B. Opummny, .. CasBakin, O.0O. Craciwok, b.4. Menamen, TBepaodasznuil cuntes criasiB cucremu Zr-Ti-Nb i3

cyMilllell HaBOJHEHUX MOPOMIKiB. MeTanodizrka Ta HOBiTHI TexHosorii. 41(2), 213-226 (2019)

D. Oryshych, P. Markovsky, D. Savvakin, O. Stasiuk, V. Dekhtyarenko, V. Nevmerzhytskyi, Two-stage Sintering
Investigation of Ti-Zr-Nb Biomedical Alloys. MTM (Machines. Technologies. Materials). Intern. Journal for science,
technics and innovations. 9, 404-407 (2019)

I. Kirian, V. Voynash, A. Lakhnik, Y. Kochelab, A. Rud, Synthesis of Ti3AIC2 MAX-phases with different content of
B203 additives. Metallophysics and Advanced Technologies. 41(10), 1273-1281 (2019)

I. Kirian, A. Lakhnik, V. Voynash, A. Rud, The effect of the MAX-phase Ti3AIC2 on hydrogen storage properties of
Mg. Materials science. Non-Equilibrium Phase Transformations. 5(4), 127-129 (2019)

3asska a 2019 01302 Big. 08.02.2019, Cnnas A 36epiranss BogHio, B.A. Jlextsapenko, C.M. Teyc, O.0. Craciok.

(3agBka Ha oTpuMaHHs [laTeHTy Ha BUHAXij, Ha JAHUN 4ac Ha KBasliQikaliliHill ekcriepTusi)

X. 3aKJII0YHI BiZOMOCTi

KepiBHHK lopnnnqﬂoi 00061,1 TaTapeHKO Banentun AHﬂpiﬂOBMq
I. ¢.-m. H., 01.04.07

IlepeJtik 0Cci0O-BHKOHABIIiB
JexTapeHnko Borogumup AHATONIROBUY
Kip'ax InHa MuxaiiniBHa

Opummnd JJenuc BikropoBuy

Cracok Osnexkcannp OnekcaHapoBUY

BigmoBizasibHHU 32 MiATOTOBKY Teyc C.M.
00JIIKOBHX JOKYMEHTIB

Tenedpon +38 (044) 424-64-27

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI




