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Pedepar:

1. MeTor0 pob0TH € BU3HAYEHHS 0COBIMBOCTEN IIepeMarHivyyBaHHs aHCaMOJII0 MarHiTHUX HAHOYACTHHOK II00IN3Y
to4ku Kropi TC, a Tako>X BCTaHOBJIEHHS BIUIMBY €JIACTUYHOCTI MaTPULLi Ta MarHiTOiHAYKOBAaHOI aHi30TPOIIii Ha
MAarHiTHi BJIaCTUBOCTi MarHiTOAaKTUBHUX €JIACTOMEPIB IIiJl 4ac nepemMarHidvyBaHHs. Y po60Ti €KCIIEPUMEHTAJILHO
IOCJIiZIPDKEHO MArHiTHI BIACTUBOCTI 32 Pi3HUX TEMIIEPATyp aHCAMOJII0 HAHOYACTUHOK MaHTaHiTiB Tumny Lal-
xSrxMnO3. TTokazaHo, 1o aHcambJ1i MarHiTHUX HaHOYacTUHOK Lal-xSrkxMnO3 HamarHiuyoThcs iHakule, HixX
HaMarHiuyeThCs ifeasbHa CUCTeMa CyleplapaMarHiTHUX YaCTUHOK. [1oka3aHo, 110 caMe ricTepe3nCHUI xapaKkTep
MAarHiTHUX BTPAT € BU3HAYAJIbHUM Yy PO3IJISIHYTAX aHCAaMOJIsIX HAHOYaCTUHOK Lal-xSrxMnO3. Bniepiue
3aMpOINIOHOBAHO MPOLENYPY, SIKA JO3BOJIsIE€ PO3iISTY BHECKU B HAMATHIU€HICTb Bif cyneprapanpouecy (SKui
IIOB'SI3aHUH 3i 3MiHOIO HallpSIMKY MarHiTHUX MOMEHTIB OKpPEMUX YAaCTMHOK IIPY HE3MIHHOCTI BEJIMYUH MarHiTHUX
MOMEHTIB y MarHiTHOMY I10J1i) Ta "CIIPaBXXHbOr0" Napanpouecy (MOoB'sI3aHOro 3i 3MiHOIO MOJYJIiB MOMEHTIB OKPEMUX
YaCTMHOK MiJ Yac IXHbOr0 BUMYILIEHOTO HaMarHivyBaHHs. MarHiToaKTUBHI €J1aCTOMEDPH — 1Li€ KOMITO3UTH, MEXaHi4Hi

BJIACTUBOCTI SIKMX MOXXHA KOHTPOJIIOBATH 3a LOIIOMOTOI0 MAarHiTHOTO NOJIs. Y AuCepTaLii JOCTiIKeHO



MAarHiTOaKTMBHUU €JIaCTOMED, 110 CKJIAAETHCS 3 €JIaCTOMEPHOI MaTPULLi IOJIiAEMITIICITTOKCaHy Ta YACTUHOK
KapOOHIJIbBHOTO 3aj1i3a MIKpOHHOTO pO3Mipy. 3a HU3bKUX TEMIIEPATYP JKOPCTKICTb MaTPHLLi MarHiTOAKTUBHOTO
€JIaCTOMEepY 3HaYHO 30iJIbIIYEThCS], BHACIIOK YOIr0 YaCTMHKY HAllOBHIOBAYA, SIKi € MarHiTO-M'SIKUMU, IEPECTAIOTh
nepeMillyBaTrCs OJHA BiITHOCHO OJHOI Iif Yyac iX HaMarHigyyBaHHA. Y IbOMY BUIIAJKY [I€PEMarHiYyBaHHA
MAarHiTOaKTUBHOTIO €JIaCTOMEPY Bifj0yBaeThCs 6€3 ricrepe3ucy. Brepiie nokaszaHo, 10 B 3pa3Ky MarHiTOAaKTHBHOTO
€JIaCTOMEPY IIiJ] 4aC OXOJIOJKEHHS B MarHITHOMY IT0JIi BUHMKA€e OJHOBICHA aHi30TPOIIid, IIPY SIKiH JIETKA BiCh

HamMarHiyeHoCTi OpiGHTOBaHa B3OBX ITPUKJIAAEHOTO MAarHiTHOTO I10JI.

2. The aim of this thesis is to determine the features of magnetization of the magnetic nanoparticle ensemble near
the Curie point TC, as well as to establish the influence of matrix elasticity and induced magnetic anisotropy on
the magnetic properties of magnetoactive elastomers during magnetization. This paper experimentally
investigated magnetostatic properties of nanoparticles ensemble type manganites Lal-xSrxMnO3 at different
temperatures, also for the same ensemble of magnetic nanoparticles, studies were performed in an alternating
magnetic field (AC). It is shown that ensembles of magnetic nanoparticles Lal-xSrxMnO3 are not magnetized as an
ideal system of superparamagnetic particles. Moreover, the value of the average relaxation time found by
magnetostatic measurements turned out to be very high. Because estimates of the mean relaxation time of
nanoparticles are often based on magnetostatic measurements, which assume that all ensemble particles are
magnetized as superparamagnetic nanoparticles. It is shown that the hysteresis character of magnetic losses is
decisive in the considered ensembles of magnetic nanoparticles Lal-xSrxMnO3. For the first time, a procedure was
proposed to separate the contributions to magnetization from the superparaprocess (related to the field-induced
alignment of the magnetic moments of individual particles) and a ‘true’ paraprocess (related to the field-induced
change of the modules of magnetic moments of individual particles). It was found that for an ensemble of
superparamagnetic particles with moderate inhomogeneity of magnetic parameters, an effective Curie
temperature can be introduced. In the vicinity of the effective Curie temperature, the nanoparticles are in the
state which is a mixture of superparamagnetic and paramagnetic particles. It is proved that the behavior of the
ensemble’s magnetization displays critical behavior at all temperatures lower than effective Curie temperature,
with the exception of a narrow range of the dispersion of individual Curie temperatures. For the ensemble under
study, the critical index o is almost two times greater than that for the corresponding bulk material. Magnetoactive
elastomers are composites whose mechanical properties can be controlled by a magnetic field. The dissertation
investigates a magnetoactive elastomer, which consists of an elastomeric matrix of polydimethylsiloxane and
micron-sized carbonyl iron particles (so-called inclusions). The main difference between magnetoactive
elastomers and conventional composites is that inclusions in the magnetoactive elastomer can move. In the
dissertation a direct experiment was proposed, where for the same sample of magnetoactive elastomer, it is
possible to obtain magnetization curves for cases when inclusions (filler particles) can change their positions and
when inclusions do not have such a possibility, remaining stationary. It is shown that at low temperatures, the
stiffness of the magnetoactive elastomer matrix increases significantly, as a result of which the filler particles,
which are magneto-soft, cannot move relative to each other during their magnetization, and re-magnetization of
the magnetoactive elastomer, in this case, occurs without hysteresis. It is also shown that this magnetic field-
induced anisotropy is uniaxial, where the easy axis of magnetization is directed along the magnetic field. It is
shown that the process of formation of magnetic anisotropy is nonlinear in the sense that the "constant" of the
anisotropy nonlinearly depends on the magnitude of the external field.
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