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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EdexTn Mar"iTonpy>kHOCTi Ta iHyKOBaHi MarHiTHUM I0JIeM KPpUTUYHI gedopmallii MarHiTOaKTUBHUX €J1aCTOMEDIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Magnetoelastic effects and magnetic field induced critical deformations of magnetoactive elastomers

Pedepar yKpaiHCBKOIO:

TeopeTuyHO nependaYeHO Ta EKCIEPUMEHTANBHO MiATBEPAKEHO HOBUM €(EeKT (OPMYBAHHS PiBHOBAXXHOI KiHK-
noni6Hoi gedopmauii ckpydyBaHHs B 6anii 3 MAE B ofHOpinHOMY MarHiTHOMY I10J1i. BcTaHOB/IEHO, IO KiHK
CKPY4yBaHHS € IIEPEXiHOI0 06J1aCTIO MK ABOMA OJJHOPiZHMMU Hele(POPMOBAHMMHU CTaHAMU Ta 3yMOBJIEHU
KOMIIEHCALi€l0 MIPY>KHOTO i MarHiTONPY>KHOT'O MOMEHTIB IIPU HEKOJIIHEAPHOCTI HAMarHi4YeHOCTi 11 30BHILIHBOTO
noJist. [okasaHo, mo B 0671aCTi KiHKa peasni3yeTbCsi HEOLHOPIZHO Ae(dOPMOBAHN HU3bKOCUMETPUYHNN MarHITHUI
CTaH, TOZ] 5IK [103a KiHKOM 06a’jika repebyBa€e B OJJHOPiIHOMY BUCOKOCUMETPUYHOMY CTaHi 3 KOJIiIHEapHOIO
HamarHiueHicTio. EkcneprMeHTanbHO JOBEAEHO 000POTHUI XapaKkTep e(eKTy 3i CTpUOKONOAIOHMM 3HUKHEHHSIM
KiHKa [IpY BUMUKaHHi MarHiTHOTO IOJISI 332 CKIHYEHHOTO (KPUTUYHOT0) 3HAY€HHS N0J1s1. [IpOBEIEeHO CHHTE3 Ta
KOMILJIEKCHE TOCIIIKEHHS CTPYKTYPHYX, MAarHiTHUX i TEIJIOBMX BJIACTUBOCTEN HaHOYACTMHOK CaFeO2, oTpuManux
30J1b-T€JIb METOJOM. PEHTT€HOCTPYKTYPHUM aHaJIi30M MifTBepIKeHo GopMyBaHHs 0gHOMA3HOI OPTOPOMOIYHO]
KUCHEBO-Ae(]illUTHOI IEPOBCKITONOiOHOI CTPYKTYypU. BCTaHOBIIEHO IepexiA Bif, pepOMarHiTHOro 10
cyneprapamarHiTHOTO CTaHy 3 IOBHUM 3HUKHEHHSIM KoepuuTuBHOCTI npu T = 250 K. BusHaueHo TeMmnepaTypy
Kropi CaFeO2, sixa ctaHoBuTbH 6J113bK0 625 K. Briepiie niist HaHoyacTuHOK CaFeO2 ekcriepuMeHTaNbHO JOCTiIKEHO
e(EeKTUBHICTh MarHiTHOrO HarpiBy y 3MiHHOMY MarHiTHoOMy 1oJi 3 yacrortoto 300 kI'y. TTokazaHo, 10 BOJHI
cycnensii CaFeO2 geMOHCTPYIOTh BUPKEHUH TEeIIoBUM edeKT 32 aMIUIITy]], 101 oHay, 6,5 MTJ1, Ipu boMy
TeMIIepaTypa HaCUY€HHs Ta IIMTOMA IIOTYKHICTh BTPAT 3POCTAIOTh i3 MiABUIEHHAM aMIUIITYU 1071 Ta

KOHLIEHTpallii HAHOYACTHUHOK, IOCAralydy 3HauyeHb 1oHay, 30 kBT /Kr.

Pedepar aHIJ1iHCBKOIO:

A new effect of equilibrium kink-like torsion deformation formation in a beam with a magnetic field in a uniform
magnetic field has been theoretically predicted and experimentally confirmed. It has been established that the kink
is a transition region between two homogeneous undeformed states and is caused by the compensation of elastic
and magnetoelastic moments when the magnetization and the external field are non-collinear. It is shown that a
heterogeneously deformed low-symmetry magnetic state is realized in the kink region, while outside the kink the
beam is in a homogeneous high-symmetry state with collinear magnetization. The reversible nature of the effect
with a jump-like disappearance of the kink when the magnetic field is turned off at a finite (critical) field value has
been experimentally proven. The synthesis and comprehensive study of the structural, magnetic, and thermal
properties of CaFeO2 nanoparticles obtained by the sol-gel method were carried out. X-ray structural analysis
confirmed the formation of a single-phase orthorhombic oxygen-deficient perovskite-like structure. A transition
from a ferromagnetic to a superparamagnetic state with complete disappearance of coercivity at T = 250 K was
established. The Curie temperature of CaFeO2 was determined to be approximately 625 K. For the first time for
CaFeO2 nanoparticles, the efficiency of magnetic heating in an alternating magnetic field with a frequency of 300
kHz was experimentally investigated. It has been shown that CaFeO2 aqueous suspensions exhibit a pronounced
thermal effect at field amplitudes above 6,5 mT, with the saturation temperature and specific power loss
increasing with increasing field amplitude and nanoparticle concentration, reaching values above 30 kW /kg.

Immexc YIK: 53.082.72 /.78, 539.2; 538.90405;548 , 53.082.78; 537.6; 539.3; 539.5
Koau TemaTHYHHUX PyOpPHK: 29.03.35, 29.19
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII ykpaiHCBKOIO: HaykoBO O6IPYHTOBaHMIA Ta EKCIIEPUMEHTAJIBHO Mi/ITBEPIPKEHNMIT ePeKT
(opMyBaHHS PIBHOBKHOI KiHK-TIOJiOHOI fedopmallii CKpydyBaHHS B 6aJIKaX 3 MarHiTOAKTMBHUX €J1aCTOMEPIB IIif

Iliel0 OHOPIGHOTO MArHiTHOrO I0JIS.

Hazpa HTII anrsificbKoOI0: The scientifically grounded and experimentally confirmed effect of the formation
of equilibrium kink-like torsion deformation in beams made of magnetoactive elastomers under the action of a
uniform magnetic field.

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJIbTaTH: MeTozy, Teopii, rinoresu

l'asy3s 3aCTOCYBaHHS: PoGoToTexHiKa, CeHCOPiKa, MaTepiaso3HaBCTBO.
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: HaykoBo o6rpyHTOBaHMI Ta €EKCIEPUMEHTANIBHO MiATBEPIKEHUH ebeKT GOPMYBAHHS PIBHOBAXKHOI
KiHK-TI07i0HO1 fledopmaliii ckpyuyBaHHS B 6ajIKax 3 MarHiTOAKTUBHUX €JIaCTOMEPIB IIif A€o 0gHOPifHOTO

MAar”iTHOrO IoJId.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Inme (OTpumani pesysibTaTi CTBOPIOIOTH HAYKOBO-
TeXHi4He MiArPyHTS AJi11 PO3PO06JIE€HHS HOBUX MAarHiTOKEPOBAHMX (PYHKIIOHATILHUX €JIEMEHTIB Ha OCHOBI MAE,
3/1aTHUX [0 OOOPOTHUX i IPOCTOPOBO JIOKaJi30BaHUX fedopMaliill cKpydyBaHHs. Lle BinkpuBae MOKIIMBOCTI iX
3aCTOCYBaHHS y CUCTEMaxX OO0OPOHHOrO Ta 6€311€KOBOr0 [IPHU3HAUYEHHS! SIK €JIEMEHTIB 6€3KOHTAaKTHUX aKTYyaTOPiB,
aZaNTUBHUX MEXaHi3MiB, BIOpO3aXUCHUX i feMnyBalbHUX IPUCTPOIB, @ TAKOXK YyTJIMBUX CEHCOPIB, CTIKUX 10
MEXaHIYHUX [IePEBAaHTaXXEHb. [IJ151 EKOHOMIKM Ta MPOMUCIIOBOCTI YKpaiHM PE3yJIbTaTh € IEPCIEKTUBHUMU 3 TOUKU
30py CTBOPEHHS MaTepiasiB i KOMIIOHEHTIB /1J151 pOOOTOTEXHIKM, MIKDOMEXaHIUHMX CUCTEM Ta iHTEJIeKTyaJlbHUX
KOHCTPYKLIi# 3 IUCTAHLiMHUM KEPYBAHHSM BJIACTUBOCTSIMU. CollialbHa 3HAYMMICTDb MOJISITA€ Y IOTEHUIITHOMY
BUKOPUCTAHHI pO3p06JI€HUX IPUHIUIIB y MEJUKO-TEXHIYHUX i peabiyliTalillHuX NPUCTPOSIX, @ TAKOX Y CIIPUSHHI

PO3BUTKY BUCOKOTEXHOJIOTTYHMX HAIIPSIMiB MaTepiaslo3HaBCTBA Ta iHXKeHepii B YKpaiHi.)
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKkiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHS:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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