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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0211U000952

Jep>kaBHUH peecTpauiliHUI HOMeP: 0107U000163

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 11-03-2011

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3ssa eramny: JlocnimkenHs ¢isndHOI IPUPOAN TPUBAIOL MILJHOCTI Ta MeXaHi3MiB PYHHYBaHHS JIETKUX

MEeTaJIiYHUX CIIJIaBiB 3 1iinbHOynakosaHoto ('Y - i I'IIK) cTpykTypoio.
IToyaToK eramy: 01.2007
3akiHyeHHs eTamy: 12.2010

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): IHCTUTYT IPOGIEM
marepianosHascTsa iM. LM.@panuesnda HAH Ykpainu

Kopg 3a €IPIIOY: 05416930

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TeJIe(I)OH: 424-11-90 , 424-21-31

IV. BimomocrTi nnpo 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 ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

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 BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCyBaHHS (THC. IpH.): 2840.38




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimxeHHs QiznyHOi NpUpoAY TPUBAJIO] MILJHOCTI Ta MeXaHi3MiB pyIHYBaHHS JIETKUX METaJIiYHUX CILJIABiB 3

minpHOynakosaHowo (I'IY - i I'LK) cTpykTypoio.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the physical nature of long-term strength and fracture mechanisms of light metal alloys with a
close-packed (hcp - and fcc) structure

Pedepat yKpaiHCBKOIO:

3anpornoHoBaHO HOBY Qi3UYHY MOZEJb NYCJI0OKaLiHOI MiKPOIIJIMHHOCTI (HIDKY€ MAaKPOCKOIIIYHOI MeXi IIJIMHHOCTI),
sKa BpaxoBye Qi3nyHy KiHETUKY [eeKTiB, B T.4 raJlbMyBaHHS NUCJIOKALiN AOMIlIKOBUMU aTMochepamu KoTTpesuia.
P0o3p0671€HO CTPYKTYPHO-€HEPreTUYHYy KOHIIEil0 KOPUCHOI TpuBasoi mirtHocTi. ChopMmysIpoBaHO ii OCHOBHI
I10JIOKEeHHS i naHa (isryHa iHTepIipeTalis MIPOLECiB, 0 CIIoCTepiralThesl. [HIIa MOJieb OIUCYE JOBrOBIYHICTD
CTPYKTYPHO-HEOIHOPIJHNX MaTepiajliB B YMOBaxX AUCJIOKALIMHOI TOB3Y4YOCTi IIpU TemIiepaTtypax suue Tx 3
METOJIMKY PO3PaxXyHKy CKJIalOBUX IapaMeTpiB KiHETUYHUX PiBHSIHb. 3alIpOIIOHOBAHUI METOZ, IPELU3iiiHOTrO (Ha
aTOMHO-cerperauiiiHoi piBHi) BBeleHHs TYroIjaBKux jieryiounx enemeHris (Ti, Fe, Sr, Gd) moxe 6yTu
BMKOPHUCTAaHUM 17151 IOJQJIBUIOTO PO3BUTKY TE€XHOJIOTII JIMTTS NiJi TUCKOM (IIpU WBUAKOCTI 06pobku 30-90 C / cek).
Briepiue y CBIiTOBIl IIPAKTULLi B JIETKOIJIABKY MaTPULIIO JIMBAPHOI'O MAarHi€BOTO CIJIaBy BBEAEHUI TYTOIJIaBKUN
TUTaH 3 Han6inbpmuM (o mo 'Y Mg) sHadeHHaM eHTasbIiii 3mimysanHs (16-30 x>k / moJib). HoBi ykpaiHChKi
MarHieBi criaBu cucteM Mg-Al-Ca-Ti, Mg-Al-Ca-Sr i Mg-Al-Ca-Gd BoJioziitoTh nokpauieHoo (Ha 30%)
piIKoTeKy4YecTio, HU3bKOTEMIIEPATypHOIO MJIACTUYHICTIO (BUAOBXeHHS 4-5% nipu 20 C), BinMiHHUMUA
XapaKTePUCTUKaMU TEPMIYHOTO OIOPY i TPUBAJIOi MilJHOCTI, 36isb1eH00 (Ha 150 -200 C) >kapoMilIHICTIO, @ TAaKOX
6inbI BUCOKMM OTIOpoM noB3y4ocTi (mpu 70 MIla /150 C npotsirom 200 roauH) B OPiBHSIHHI 3 aBTOMOOLJIBHUMU
IIpomucioBUMH ciiaBamu AZ91D, AS21,a Takox eBponeiicbkum criaBom AE42 (Mg-4% AI-2.5% P3M), mjo MicTUTh
BeJMKi fo6aBku goporux P3M. Metogamu DFT i FLAPW (3 mOBHUM HaGIMKEHHSIM 17151 KJIACTEPHOTO NOTEHIiay)
PO3paxoBaHi eJIeKTPOHHI CTPyKTypu HaHokacTepiB Al30Ba2, A131Ba2 3 I'lIK ctpykTtypoto i Al18Ba9 3i cTpykTypoio
Al4Ba.

Pedepar aHIJIiHCBKOIO:

A new physical model of the dislocation microyielding (below the macroscopic yield point) is developed, which
takes into account the physical kinetics of defects including the dislocation dragging by Cottrell impurity
atmospheres. The structural - energy efficiency concept of useful long-term strength is formulated with its main
provisions and a physical interpretation of the observed results. Another model describing the durability of
heterogeneous materials under the dislocation creep at above brittleness temperatures allows for the physical
nature of microplasticity deformation and features of its localization. The method for calculating the components
of the parameters of kinetic equations is proposed. The method of precision introduction of refractory alloying
element (Ti,Fe,Sr,Gd) is suggested (in atomic - segregation level). For the first time in world practice refractory
titanium having the largest (with respect to hcp Mg) value of H = 16-30 kJ /mol) is introduced in the bulk low-
melting matrix of cast magnesium alloy. New Ukrainian magnesium alloy systems Mg-Al-Ca-Ti, Mg-Al-Ca-Sr and
Mg-Al-Ca-Gd have improved (30%) castability, low-temperature ductility (4-5% elongation at 20 C), excellent
performance of high-temperature strength and long-term strength. Their increased (by 150 - 200 C) heat
resistance as well as more high creep resistance (at 70 MPa /150 with over 200 hours) favorably compare with the
automotive industry alloys AZ91D, AS21, as well as the European alloy AE42 (Mg-4% Al-2.5% REM), containing large
additions of the RE. The electronic structure of nanoclusters Al130Ba2, Al31Ba2 with fcc structure and the structure
Al18Ba9 Al4Ba are calculated using methods DFT and FLAPW (with full approximation for the cluster potential).
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MogieJib, 110 OMMCYE TPUBAIY MILJHICTb CTPYKTYPHO-HEOIHOPIIHUX META/IEBUX
CIIJIaBiB. MeToAMKa PO3paxyHKy JOBrOBIYHOCTI IMX MaTepianiB. MeToq Npenu3iiHoro (Ha aTOMHO - CeTperauiiHoi

piBHi) BBE,€HHSI TYTOIJIaBKUX JIETYIOUMX €JIEMEHTIB y MarHi€By MaTpUIO.

Hassa HTII aHr1ificbKO¥0: The model describing the long-term strength of heterogeneous metal alloys.
Method of calculating the durability of these materials. Method precision (in atomic - the segregation level)
introduction of refractory alloying elements in the magnesium matrix.

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

l'asmy3b 3acTOCyBaHHS:

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Pospo6iena mozesnb Onucye mOBroBiYHICTb /TPUBATY MIlIHICTh CTPYKTYPHO-HEOIHOPIIHUXK

MarepiajiB B yMOBax JUCJIOKALiiHOI [T0B3y4OCTi Ipy TeMIieparypax sulie TX 3 ypaxyBaHHsIM (isu4HOI IpUpoOIu

BBECTHU TerHJ’IaBKi €JIEMEHTU B JIETKOIIJIABKY MaTHieBy MaTpHUno i OTpUMATU HOBI CIIJIaBU 3 BUCOKUMMU Cl)iSI/IKO—

MeXaHiYHUMMU BJIACTUBOCTSIMU.
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2010p. - 3Bit mpo HJIP
3aKiHYeHHs eTamy:
Cno>KkuBavi NPOAYKILii: [TixnpuemcTBa aBTOMIGLIBHOI | aBiaKOCMIYHOT IPOMUCIIOBOCTI
IlepcrieKTHBHI PUHKH: Punku Ykpainu, CHJJ
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.: 0
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUI 0OCST IPOAAIKY, THC. TPH.: 0
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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