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Po3po6bka Ta [oCiI>KeHHs! MarHiTHUX Ta MarHiTOeJIeKTPUYHUX €JIEMEHTIB IIPUCTPOIiB Ha OCHOBI 6araTomapoBUx

KOMIIO3ULiNHUX (PEPUT-TI'€30€JIEKTPUIHUX CTPYKTYP

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and study of magnetic and magnetoelectric elements of devices on the hasis of multilayered
composite ferrite- piezoelectric structures

Pedepat yKpaiHCBKOIO:

3akmounnii 3BiT HJP "Po3pobka Ta [ocmifKeHHsI MarHiTHUX Ta MarHiTOeJIeKTPUYHUX eJIEMEHTIB IPUCTPOIB Ha
OCHOBI 6araToumapoBUX KOMIIO3ULHNX (PEPUT-TI'€30€JIEKTPUUHUX CTPYKTYP" CKJIAIA€ThC 3i BCTYILY, TPhOX
PO3[iiB, BUCHOBKIB i JliTeparypu. B 3BiTi pO3IiIsiHyTI Ta BU3HAYEHI METOAMU TEOPETUYHO] (Pi3MKM HEONHOPiIHI
MarHiTHi KoHirypaii Ta ix BIJIMB Ha IMHAMIYHI BIaCTUBOCTI PepOMAarHiTHUX IJ1iBOK 3 IPOCTOPOBO
MOJyJIbOBaHMMH ITapaMeTpaMu. 30KpeMa, Ha OCHOBI PiBHSIHb AMHaMIiK1 HamarHiyeHocrti Jlanpay - Jlipmuis
OIMCaHi 0CO6MBOCTI (POPMYBaHHS MiDK(aA3HOI rpaHulli B yMOBax MPOCTOPOBOI MOIYJIsALii KOHCTAaHTH aHI30TPOIIii
I10 TOBIIVHI IJIiBKY, AOCJIIKEHO PE30HAHC KOJIMBAHD Lii€l rpaHulli y 3MIHHOMY Mar"iTHomMy mosii. [Tokaszano, mo
PE30HAHCHI SBUIA MAIOTh MICII€ Y By3bKOMY I10JIbOBOMY [ialla30Hi i Jy’Ke YyTJIMBi O HAPSIMKY 30BHIITHBOTO
MAarHiTHOro noisi. 3 ypaxyBaHHSM 3a3HaU€HUX BJIACTUBOCTEN MArHiTHUX IIIIBOK 3 MOJyJIbOBAaHOIO aHi30TpoOIIi€lo OyB
no0yOBaHMI MAaKET MarHiTOEJIEKTPUYHOIO MOAYJISTOPA, SKUI KOJIMBAHHS MAarHiTHOTO I0JIS HA IIPSIMY NIEPETBOPIOE
B KOJIMBAHHS €JIEKTPUYHOTO I0JI51 B HU3bKOYACTOTHOMY Jliana3oHi. [lomano [Bi 3asBKU Ha NaTeHT. [Ipyruii po3nin
MIPUCBSAYEHO JOCTiIPKEHHIO MarHiTOMEXaHiYHUX BJIaCTUBOCTEN MaTepiasiB 3 nam'aTTio popMu. MeTolo AOCTiIKeHb
POOOTH € BUBUEHHS 3aJIEXKHOCTI MAarHiTHUX i MEXaHIYHMX XapaKTePUCTUK CIIaBy Ha OCHOBi Cu-Al-Mn Bif BIIUBY
nonepenHbOi TepMOMarHiTHoi 06po6ku (TMO) mpu popmMyBaHHI CUCTEMU HAHOPO3MIPHUX MarHiTHUX YaCTUHOK.
JaHi maTepianu po3rJisfaoThCs SIK OCHOBA (PYHKLIOHATIbHUX €JIEMEHTIB 1711 CTBOPEHHSI MarHiTOeIeKTPUYHOTO
MopyJssiTopa. BusnaueHno gedopmaliiivy oBeIiHKy CILIaBiB 3 maM'aTTio popmu Ha ocHOBi Fe-Ni-Co-Ti npu pizHux
TEPMOMEXAHIUYHUX pesKuMax AedopMyBaHHs, sIKi MOXKYTb BUCTYIATU B SIKOCTi CAMOCTIfHUX CUCTEM YIIPaBJIiHHS,
3aBISIKY CBOIM yHiKaIbHUM (iZMKO-MeXaHIYHUM BJIACTUBOCTSIM. BOHU LIi7IKOM 37aTHI CTaTh OCHOBOIO JJIs1
BHUKOPHUCTaHHS B IKOCTI MOXUJIMBUX JleMII(epPiB a00 BUKOHABYMX MEXaHi3MiB pPi3HUX IPUCTPOIB. Y TPETbOMY PO31iJi
IOCTIIPKEHO OCOBJIMBOCTI JIOKaIi30BaHUX CTaHiB HEJIIHIMHUX XBUWJIb Y CEPENOBUIIAX 3 IBOMA i€HTUYHUMU
nacTkamu abo AedeKTHUMU MapaMH, sIKi MOLEeI0I0ThCS IPSIMOKYTHUMY MOTEHLIIaIbHUMU SIMAMHU, B 3aJ1€5KHOCTI Bif,
JIiHIAHOCTI /HeiHIMHOCTI cepeloBuUIl Y IIOTEHIjaJIbHUX SIMaX Ta B 00J1aCTsIX 11032 HUMU. 3HAIeHO TOUHI PO3B'SI3KU
171 BCIX MOKJIMBUX BUIIQJKIB Ta 3'9COBAHO XapaKTep JIoKasisalii HeJliHiMHMX CTallioHapHUX XBUWb. OTpUMaHi
PEe3yJIbTaTU MOXYTb OYTH KOPUCHUMH ITPY BUBYEHHI HEJiHIMHYX JIOKAJIi30BaHUX CTaHIB Y CUCTEMAX 3

nedekramu /inTepdeiicamu B 6araTbox 06J1acTIX cydacHoi Pisuky, 30KpemMa, NpU JOCTiIKEeHHI MarHiTHUX

1IapyBaTUX CEPELOBULL.

Pedepar aHIJIiHCBKOIO:

The final Report of the Research Work, "Development and research of magnetic and magnetoelectric elements of
devices based on multilayer composite ferrite-piezoelectric structures”, consists of the Introduction, three
Sections, Conclusions and References. In the first Section, the inhomogeneous magnetic configurations and their
influence on the dynamic properties of ferromagnetic films with spatially modulated parameters are considered
and determined by the methods of theoretical physics. In particular, on the basis of the Landau-Lifshitz
magnetization dynamics equations, the peculiarities of the formation of the interphase boundary at the conditions
of the spatial modulation of the anisotropy constant on the thickness of the film are described. The resonance of
the oscillations of this boundary in an alternating magnetic field is investigated. It is shown that the resonance
phenomena take place in the narrow field range and are very sensitive to the direction of the external magnetic



field. Taking into account the indicated properties of magnetic films with modulated anisotropy, the pattern of a
magnetoelectric modulator which converts the magnetic field oscillations directly to electric field oscillations in
the low-frequency range was constructed. Two patent applications are filed. The second Section is devoted to the
study of the magneto-mechanical properties of the shape memory materials. The purpose of the investigations
was the study of the dependences of magnetic and mechanical characteristics of the alloy on the basis of Cu-Al-
Mn on the effect of the previous thermomagnetic processing (TMP) during the formation of a system of nanosized
magnetic particles. These materials are considered as the basis of functional elements for the creation of
magnetoelectric modulator. The deformation behavior of Fe-Ni-Co-Ti-based memory alloys for different
thermomechanical deformation regimes, which can act as independent control systems due to their unique
physical and mechanical properties, is determined. They are quite capable of becoming the basis for use as
possible dampers or actuators of various devices. In the third Section, the features of localized states of nonlinear
waves in media with two identical traps or defective layers, which are simulated by rectangular potential wells,
depending on the linearity /nonlinearity of media in potential wells and in areas outside them, are investigated.
The exact solutions for all possible cases are found, and the character of the localization of nonlinear stationary
waves is determined. The obtained results can be useful in the study of nonlinear localized states in systems with
defects/interfaces in many areas of modern physics, in particular, in the study of magnetic layered media.
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