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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dopmyBaHHS iepapXidyHO CTPYKTYPOBAHUX CTaHiB B METaJIiIYHUX CUCTEMaX SIK (Pi3MUHa OCHOBA PO3POOKU

KOHKYPEHTHO 3JaTHUX KOHCTPYKUiMHUX i PyHKLiOHATIbHUX MaTepiaiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Formation of ierarchic structured states in metalic systems as physical ground of elaboration of competitive

constructional and fuctional materials

Pedepat yKpaiHCBKOIO:

BcraHoBsieHo Qi3uyHy NpUpoay BIIMBY (POPMYBaHHS iepapXiuHUX CTPYKTYPHO-(a30BUX CTaHIiB (HA aTOMHOMY,
HAHO-, MiKpO- i MaKPOCKOIIIYHOMY MacClITAOHOMY PiBHSX) Ha (Ppi3uyHi, XiMiuHi Ta MexaHiuHi BJIaCTUBOCTI
pi3HOMaHITHUX MeTaliYHUX cucTeM. [IpoaHani3oBaHO TepMidHy CTabiNbHICTh CPIOHMX HAHOCTPYKTYP B 3a7I€XKHOCTI
Big KpucTanorpadiyHoi iepapxii. BcTaHOBI€HO BIJIMB PO3PYBY KOHTAKTHOT'O 3B'13Ky Ha PyHHYBaHHSI KapOiH-
rpapeHOBYX HaHOEJIEMEHTIB. Briepiie oTpumano, o nuactuyHa aedopmatis crnasy Fe-30,9%Ni-1,23%C meTonom
ocanxu (e=1,13) cnpuunHse YaCTKOBe PyMHYBaHHS IpaiToBOi CTPYKTYpH i 36i7bIllye BiTHOCHUI BMICT aMOP(HOTO
BYIJIELIO B3/IOBXK M€X €JIEeMEHTIB CTPYKTYpU. B criaBax megudHoro rnpusHadeHHs Zr-Ti-Nb-Ta 3a gonomoroo
yJIbTPa3BYKOBOI yJIlapHOI 00p0oOKU cPOPMOBAHO IPajlieHTHY (iepapxiuHy) MiKpOCTPYKTYPY 3 BiIHOCHO HU3bKUM
MOJyJIEM IIPY’KHOCTI, BUCOKOIO TBEPAICTIO Ta 3a[40BiNIbHOIO IJIACTUYHICTIO. Briepuie BCi BiOMI TUIIM MAPTEHCUTY B
cucremi Ni-Mn-Ga noegHani Mk co6010, sIK pi3Hi nositunsi moaudikaii i 1o6y10BaHO HOBUI TUI (A30BOi
Iiarpamu, 10 J03BOJIsi€ IPOTHO3YBATH TUIl MAPTEHCUTY B L1ill CUCTEMI. B 6araTOKOMIOHEHTHHUX CIOJIYKax
TiZrHfCoNiCu npu nepeTBopeHHi MapT€HCUTHI KpUCTa/IX YTBOPIOIOTHCS Y IEHAPUTAX, TOJi SIK MiKIE€HPUTHI
IIPOMIXKY BUKOHYIOTb POJIb CyO3€pEHHUX MeX. Brieplie 3aripooHOBAaHO CKJIAAyY TUTAHOBUX CIIABiB cuctem Ti-Al-
Mo-Fe i Ti-Al-Mo-Cr, sKi 703BONNIN 326€3[1€YNTU KOHKYPEHTHUI 3 KOMEPLiITHMMU CIJIaBaMU 6aslaHC MEXaHIYHUX
BJIACTUBOCTEN. Briepie ofiep>kaHo Ha NOPAIKA BEJIMYMHHU TIOKPAIIEHHS MarHiTHUX BJIACTUBOCTEN aMOPGHUX
marHiTHUX cTpidvok Co69-65,5Fe3,5-3Cr2,8-9(Si,B)22-29 npu Bignanax no 730K (mposs iepapxidyHocTi). Biepiie
peasni3oBaHO MeXaHi3M AUCIEePCiHOrO 3MillHEHHS IMBAaPHUX €BTeKTUYHUX (0-Al+Mg2Ge) criaBiB Ha OCHOBI
noTpinHoi cuctemu Al-Mg-Ge HaHoyacTuHKamu ¢az Mg2Zn yu Al3(Sc,Zr,Hf). Po3pobseHo HOBuMIT 3arajibHUM Miaxif,
L7151 OLIIHKU CTabiIbHOCTI 6araTOKOMIIOHEHTHUX TBEPJIAX PO3YMHIB 3aMillleHHs 3 BUKOPMCTaHHSIM [1apaMeTpiB

€JIEMEHTIB, 110 BX0JATh 10 ix cknany (Ni, Co, Fe, Cr, Mn, Ti, V, Cu, Al, Zr, Si, W, Ta, Mo, Nb).

Pedepar aHIJIiHCBKOIO:

The physical nature of influence of formation of hierarchical structural-phase states (at the atomic, nano-, micro-
and macroscopic scale levels) on physical, chemical and mechanical properties of various metal systems is
established. Thermal stability of silver nanostructures depending on the crystallographic hierarchy is analyzed.
Effect of contact breakage on the destruction of carbine-graphene nanoelements has been established. Firstly, it
was obtained that plastic deformation of Fe-30.9% Ni-1.23% C alloy by precipitation method (e = 1.13) causes
partial destruction of graphite structure and increases relative content of amorphous carbon along the boundaries
of structural elements. Gradient microstructure with relatively low modulus of elasticity, high hardness and
satisfactory plasticity was formed in Zr-Ti-Nb-Ta medical alloys by means of ultrasonic shock treatment. Firstly, all
known types of martensite in the Ni-Mn-Ga system are combined as different polytypic modifications and a new
type of phase diagram is constructed, which allows to predict the type of martensite in this system. In
multicomponent TiZrHfCoNiCu compounds, martensite crystals are formed in dendrites during transformation,
while interdendritic gaps act as subgrain boundaries. For the first time, compositions of titanium alloys of Ti-Al-
Mo-Fe and Ti-Al-Mo-Cr systems were proposed, which allowed to ensure a competitive balance of mechanical
properties with commercial alloys. The orders of magnitude of improvement of magnetic properties of amorphous
magnetic tapes based on cobalt at annealing up to 730K (manifestation of hierarchy) were obtained. Firstly, the



mechanism of dispersion hardening of foundry eutectic (o-Al + Mg2Ge) alloys based on the ternary Al - Mg - Ge
system with nanoparticles of Mg2Zn or Al3 phases (Sc, Zr, Hf) was implemented. A new general approach for
assessing the stability of multicomponent solid substitution solutions using the parameters of elements was
developed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: KOHKYPEHTO CIIPOMOKHI METaJIiYHi MaTepiany 3 MOKPAIEHNMY BIaCTUBOCTIMH,
CTBOPEHI Ha OCHOBI iepapxii ix CTPYKTYypHUX i (pa30BUX CTaHIB, OTPMMAHUX NIPU Pi3HUX TEPMOMEXAHIYHUX Ta

€HEPreTUYHUX BIJINBax

Hassa HTII aHrificbKo¥0: Competitive metallic materials with improved properties created on the basis of

the hierarchy of their structural and phase states obtained under different thermomechanical and energy effects
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu, MeTogu, Teopii

l'asy3s 3aCTOCYBaHHS: MamHOGYyBaHHS; aBia-KOCMi4Ha TPOMUCIIOBICTD; TPAHCIIOPT; aBTOMOGi/IbHA

IIPOMUCJIOBICTh; XiMiuHe MamnHOOyayBanHs; ITT “AHTOHOB”
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: HepyitniBHa miarHocTvka MeTasieBUX KpUCTaIiB 3 gedekramu. TepmiyHa cTabisibHICTh CPIGHUX
HaHOTPYOOK. HecTabinbHicTh KapbiH-rpadeHOBMX HaHOEJIEMEHTIB, 3aJleXKHa BiJl opieHTallii IpUKIIaieHoi CUJIN.
JlazepHe ONIPOMiHEHHSI MAPTEHCUTHOI CTaJli YTBOPIOE GiMeTasiuHi nyacTuHy. MillHi IJIaCTUYHI TPajiieHTHI cIy1aBU
MeIUYHOro npusHadeHHs ZrTiNbTa y 1uTomMy cTaHi niciis yIbTpa3ByKOBOi yaapHoi 06po6Ku. Briepiuie noenHaHo Bei
TUK MapTeHcuTy B cuctemi Ni-Mn-Ga, sk pi3Hi nosiiTuny, B HOBy ¢asoBy fiarpamy. MapTeHCHUT 3 eJIeMeHTaMu1
IeHnpuTHoi sikBauii B imtomy crasi TiZrHfCoNiCu 3 no3utuBHUM eekTom nam'ati popmu. CTpyKTypa
ry100yJIIPHOTO TUILY B CIJIABaX TUTAHY 3 BUCOKMMU MEXaHIYHUMHU NOKa3HUKaMU. AMOP(QHI CTPiYKu CILJIaBiB Ha
ocHOBI Co 3 yHiKaJIbLHUMU MarHiTHUMY BJIaCTUBOCTAMMU. JlucniepciiiHe 3MilJHEHHS JIMBADHUX €BTEKTUYHUX CILIaBiB
Ha ocHOBIi AlI-Mg-Ge HaHo4yacTuHKamu a3 Mg2Zn uyu Al3(Sc,Zr,Hf). HoBuit 3aranbHui Nigxiz, n1s OLiHKK

CTabiJIbHOCTi 6araTOKOMIIOHEHTHUX TBEPAUX PO3UMHIB 3aMillleHHS

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI MpoyKIiii (Marepiasis,

TEXHOJIOTI} TOIIO) 17151 3a6€e3I1eYeHHs eKCIIOPTHOrO MOTEeHIialy Ta 3aMillleHHIo iMnopTy, EKoHOMisl maTepiasiB
Brnius HTII Ha moBKiJjs:
BnpoBaaskennss HTII: He snposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYyKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):
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