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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BaraToKOMIIOHEHTHI IJTIBKOBi MaTepiajin: KopeJisLis MiX eleKTpoQi3nuyHMMY i MarHiTOpe3UCTUBHUMU

BJIACTUBOCTSIMU Ta KOHLleHTpaLliGIO eJIeMeHTiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Multicomponent film materials: correlation between electrophysical and magnetoresistive properties and

elements concentration

Pedepar yKpaiHCBKOIO:

O6rpyHTOBaHa MOXUJIUBICTb 3aCTOCYBaHHS IPUHLIMITY afUTUBHOCTI (i3YHUX BEJIMYMH, SKi € BJaCHUMU
XapaKTePUCTUKAMU aTOMIB cIiaBy. [IpoBeieHUI TEOPETUYHNUI aHaJIi3 KOHLEHTPALiHOI 3aJ1eXKHOCTI IapameTpa
PELIiTKY, IUTOMOTO OIIOPY B MarHiTHOMY I0JIi, KoediljieHTa TeH304yTJINBOCTi, MarHiTOONIOPY Ta IapaMarHiTHO]
HaMarHiueHOCTi 114 MJIiBKOBUX BUCOKOEHTpoIiliHuX criasiB (BEC). 3xificHeHa anpobaliist 3ariporioHOBaHOi
METOJIMKU PO3paxyHKiB (i3YHUX BJIACTMBOCTE i XapaKTEePUCTHUK (TepMidHUI KoedilieHT onopy - TKO,
Koe(ilieHT TeH304yTaUBOCTI - KT, mapameTp peuiTky, Temneparypa JJe6as) eKBiaTOMHUX 5-6 —~TY KOMIOHEHTHUX
TBepIUX po34uHiB (T.p.) Ha ocHOBI Fe, Co, Ni, Cu, Cr, Al. OTprMaHa 3a70BiJIbHA BiATIOBITHICTh pO3PaxyHKOBUX
€KCIIEPUMEHTAJIbHUX PE3YJIbTaTiB 1714 IUIiBKOBUX T.p. y BUnagky TKO, KT i mapameTtpa pemitku. Briepie
3aIpPOINIOHOBAHA Mipa KiJIbKiCHOI XapaKTePHCTUKU BIUIMBY KOHLIEHTPALlii AOMiPY0YOro eJIeMEHTY Ha eJ1eKTPogi3nyHi
BEJINYMHY i XapaKTePUCTHUKY, iHTerpasbHUM i iudepeHUiiHnN KOHIeHTpalLiliHi KoedillieHTH, BenYrHa i 3HaK SIKUX
IAI0Th iHPOpMaILiio [TPO XapaKkTep BIUIMBY TOTO YM iHIIOTO JOIMipyI0YOro ejleMeHTy. 3allpolIOHOBaHa TEOPEeTUYHa
MOJI€JIb Ha OCHOBI Teopii JIaHKeBeHa 1151 PO3paxyHKiB [IapaMarHiTHOI HAMarHiYeHoCTi, B TOMY YKCIIi i
HaMarHiueHOCTi HAaCMYEHHS 1J1s1 6araTOKOMIIOHEHTHUX Ta BUCOKOEHTPOIIIHUX CIJIABiB y IIJIIBKOBOMY ab0
MacUBHOMY cTaHi. Po3paxyHKOBi pe3ynbTaty fo6pe y3roKylThCs i3 eKCIIepUMEHTaTbHUMU JAHUMU iHIINX
aBTOpIB. Pe3ysibTaTy MalOTh BEJIMKUN CTYIiHb HOBU3HU, OCKiJIbKA OTPYMaHi BIIE€pII€ i Bif[TOBifAOTh CBITOBUM
IOCSITHEHHSM y BUBYEHHI (i3MYHUX i KiHeTHYHMX BiacTuBocTel BEC. YcTaHOB/IEHO, O YYT/IMBi €1€eMEHTU
CEHCOPHOI eJIeKTPOHIKM Ha OCHOBi 6araTOKOMITOHEHTHUX IIJIiIBKOBUX CIJIABiB MOKYTh MaTH IIE€PEBAru rnepen
iHIIMMYU HAHOPO3MIpHUMU MaTepiasiamy, 110 IOB’S13aHO i3 iX (a30BOI0 Ta TEMIIEPATYPHOIO CTAbIIbHICTIO Y

IIMPOKOMY PO60YOMY JliarasoHi

Pedepar aHIJIiHCBKOIO:

Pedepar anrmiiicekoio (He 6inbme 2000 3HakiB) The possibility of applying the principle of additivity of physical
quantities, which are the own characteristics of alloy atoms, is justified. A theoretical analysis of the concentration
dependence of the lattice parameter, resistivity in the magnetic field, strain coefficient (SC), magnetoresistance,
and paramagnetic magnetization for high-entropy alloys (HEA) films was carried out. Approbation of the proposed
methodology for calculating physical properties and characteristics (temperature coefficient of resistance - TCR,
strain coefficient - SC, lattice parameter, Debye temperature) of equiatomic 5-6 component solid solutions (s.s.)
based on Fe, Co, Ni, Cu, Cr, Al was carried out . Satisfactory highcorrespondence of the calculated experimental
results for film s.s. was obtained in the case of TCR, SC and lattice parameter. For the first time, a measure of the
quantitative characteristics of the influence of the concentration of the proppant element on electrophysical
quantities and characteristics, integral and differential concentration coefficients, the value and sign of which
provide information about the nature of the influence of this or that proppant element, was proposed. A
theoretical model based on Langevin's theory is proposed for calculations of paramagnetic magnetization,
including saturation magnetization for multicomponent and high-entropy alloys in the film or bulk state. The
calculated results agree well with the experimental data of other authors. The results have a high degree of
novelty, as they were obtained for the first time and correspond to world achievements in the study of physical
and kinetic HEA properties. It has been established that sensitive elements of sensor electronics based on



multicomponent film alloys can have advantages over other nanosized materials, which is related to their phase
and temperature stability in a wide operating range

Impexc YIK: 621.002.3:669.26;621.002.3:669.25;621.002.3:669.24;621.002.3:669.3, 620.22:67.017
Koau TemaTHYHHUX PyOpPHK: 55.09.33.17, 81.09.03.05

KepiBHHUKH po6OTH

BiacHe IlIpizBue Im's I1o-6aThKOBI: IIpouenko Cepriii [BaHOBuY

HayKoBHIH CTYIIHbB: 1. $.-M. H.

BueHe 3BaHHS: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zga HTII yKpaiHCBKOIO: BaraToOKOMIIOHEHTHi IJTiBKOBi MaTepianu
Hazpa HTII aHri#icbKo¥0: Multicomponent film materials

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpmvxaHi Pe3yJbTaTH: Marepianu, Metoau, Teopii

l'asmy3b 3aCTOCYBaHHS: maTepiano3HaBCTBO, CEHCOPHA eJIEKTPOHIKa
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: 3anpononoBano Mmetos po3paxyHKiB (Gi3M4HUX BETMYMH 6araTOKOMIIOHEHTHUX CI1JIaBiB
€KBIaTOMHOT'O CKJIZly, TAKUX K TepMiyHUH KoedilieHT onopy, KoedillieHT TeH304yTJIMBOCTI, MarHiTooI1Iip,
IapaMeTp PeIliTKY Ta HaMarHiueHicTb. PO3paxyHKOBI laHi 0Ope y3roIpKyI0ThCs i3 HAlIMMU €KCIIEPUMEHTAIbHUMU
IAHVMU Ta Pe3yJbTaTaMU IHIIMX aBTOPIB. Briepiie BBeIeHi KiJIbKICHI XapaKTepUCTUKN — IHTETPaJIbHUM i
IndepeHLiMHNN KOHLIEHTPaLiliHi KoeillieHTH — CTOCOBHO BIJIMBY KOHILIEHTpallii JOMipyI04oro eJ1eMeHTy Ha
esiekTpoi3nyHi napaMeTpy IJIBOK; i3 BEJIMUMHY Ta 3HAKYy BKazaHUX Koe(illieHTiB MO>KHA OTpUMAaTH iHpopmMaliiio
IIPO BILJIMB JOMiPYyI0YOro €JIeMEHTY Ha NapaMeTpPHU IJIiBOK. BpaxoByiouw, 1110 MUTOMUH OIip B OCHOBHOMY
BU3HAYAETHCSI €JIEKTPOH-(POHOHHOIO B3aemogielo i3 aromamu Al, Cr i Cu Ta cniH-op6iTalbHOIO B3aEMOJIIEIO i3
aromamu Ni, Fe i Co, MO>XHa 3po6UTH BUCHOBOK, 1II0 BHECOK y MUTOMUI OTIip €JIeKTPOH-(OHOHHOI B3a€MOJi
MEHIIMI NIOPiBHSIHO i3 CIiH-0p6iTaJbHOI B3aeMOIi€l0. 3allpOIIOHOBaHA METOIMKA PO3PaxyHKIB [IapaMarHiTHO]
HaMarHi4yeHocTi MacuBHUX ekBiaToMHUX BEC Ha ocHOBi aToMiB Cr, Cu, Fe, Ni Co i3 BUKOPUCTaHHSIM TeOPil

Jlam>keBeHa

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuHumnoBo HOBOI mpoayKiii (Matepiasis,

TEXHOJIOTI} TOIO) J1s1 3a0€3MeYeHHs eKCIIOPTHOTrO IOTEHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjis:
BnposaaskeHHst HTII: Briposampkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2024
3aKkiH4YeHHs eTamy: 12.2024

Crno>kuBavi NPOAYKILii: 3akiagu BUoi OCBiTH; HayKoBi ycranosu HAH Ykpainu; npo6aemni na6oparopii 3BO;

npuBaTHi ¢ipmuy, SIKi Clleniani3yloTbCsl Ha pO3pO06JIeHHI CEHCOPHOI TEXHIKY; MeTanoQi3nyHi 1abopaTopii

IlepcrieKTHBHI PUHKH: PuHoK MoXe 6yTH Npe/ICTaBIeHuii npo6ieMHuMU Jabopatopismu 3BO a60 HayKOBUMU
ycraHoBamu HAH Ykpainuy, 1j1s1 SIKUX CeHCOpU HeeJIeKTPUYHUX BeJIMYKUH abo 4yTJIMBi eJIeMEHTH Ha OCHOBI

BHCOKOCHTpOHiﬁHHX TJ1iIBKOBUX MaTe
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
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