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2. Magnetic and structural transitions in shape memory Heusler alloys

Pedepar:

1. Y pucepTauiiiHiil po60Ti JOCTIIKEHO 3B’130K MK CTPYKTYpPHMMU i MarHiTHUMU [1€PETBOPEHHSIMU Yy Psifi CIIIaBiB
T'eficnepa, a Tako>X BILJIMB 30BHIIIHIX (GaKTOPIB, TaKKX SIK TEMIIEPATypa, MarHiTHe I10J1e i 30BHIIIHI HAIIPY>KEHHHS Ha
ix KpucTasniuyHy 6y[10BYy, MarHiTHi, MarHiTOTPaHCIOPTHI Ta KAJIOPUYHI BJIACTMBOCTI. Binkpuro siBuie
TEeMIIEPATYPHOTO ricrepe3ncy nepexony ¢pepo-napaMarHeTuk y ciasi cucremu Ni-Mn-Ga i BCTaHOBJIEHO
MeXaHi3M Horo BUHMKHeHHs. [IpoBeseHi npsmi BUMipioBaHHs aiabaTuyHOI 3MiHM TemIlepaTypy B MarHiTHOMY I1OJIi
IJIs1 MeKinbKOX Hanbibil mepcnekTuBHUX cucteM leticaepa - Ni-Mn-Ga, Ni-Mn-Sb-Fe, Ni-Mn-In. BuBueHHs

nedbopmariifiHoi noBeiHku cnyasiB cucreMu Ni-Mn-In nokasaso, 1o iM BiacTiBa HaATIPYXXHICTh, a 3HaYHa 3MiHa



€JIEKTPOONOPY IIPY MEXaHIYHOMY HaBaHTaXXEHHI 103BOJISIE€ PO3IJISIAATY iX SIK MaTepiaiu NE€PCNEeKTUBHI 1715
BUKOPHMCTAHHS Y CEHCOPaX, 10 PEearyioTh Ha ME€XaHiYHe HaBaHTKEHH4. [Ipy TOoCIinyKeHHI HAHOTPaHyJISIPHOI
cucremu Cu-Mn-Al, BCTaHOBJIEHO iCHYBaHHS Pi3HUX MeXaHi3MiB HaMarHiuyyBaHHs!: iHAUBIyaJbHOTO Y BUNIAAKY
BiZICYTHOCTI KOpEJISLiN MK YaCTMHKAaMU i KOJIEKTUBHOTO Y BUIAJKy MDXKYaCTMHKOBOI B3aeMogii. Ha nincrasi
aHasi3y ONTUYHUX JAHUX Ta ePeKTy 3eebeKa BCTAHOBJIEHO, II0 MAPTEHCUTHE I1IePEeTBOPEHHS B cIljiaBi cuctemu Cu-
Mn-Al cynpoBomKyeTbCst 3MiHOIO piBHS PepMi, a TaKOXX 3MEHLIEHHSIM I171a3MOBOi YaCTOTH i 3pDOCTaHHSIM

peJlakcaliiHOl YaCTOTHU €JIEKTPOHIB IIPOBIAHOCTI.

2. This work considers relationship between structural and magnetic transitions in Heusler alloys and influence of
external parameters such as temperature, magnetic field and mechanical stress on their crystalline structure,
magnetic, transport and caloric properties. The temperature hysteresis of ferro- to paramagnetic transition was
observed in an alloy of Ni-Mn-Ga system. The reasons behind hysteretic behavior of magnetic transition were
established. The direct adiabatic changes of temperature in magnetic field were determined for several most
prospective Heusler alloys - Ni-Mn-Ga, Ni-Mn-Sb-Fe, Ni-Mn-In. Ni-Mn-In. The investigation of stress-strain
behaviour of Ni-Mn-In alloys revealed superelastic effect and considerable change of electric resistance under
compressive stress. The latter presents Ni-Mn-In alloys as appropriate candidates for applications as sensors
responding to mechanical stress. The study of magnetotransport properties of nanogranular Cu-Mn-Al alloys has
shown that different mechanisms of magnetizing are realized in the system of ferromagnetic CuzMnAl
nanoparticles: individual one when interparticle correlations are absent and collective one when they are present.
Analysis of optical spectra and Seebeck effect allowed to establish that martensitic transformation in Cu-Mn-Al is
accompanied by a change in the Fermi energy, decrease in the plasma frequency and growth of the relaxation
frequency of conduction electrons.
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