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Pedepar:

1. B pucepTauii JOCAIIKEHO MAaPTEHCUTHI Ta MDKMapTEHCUTHI IEPETBOPEHHS Y (epOMarHiTHUX CIJIaBax 3 aM'SITTIO
¢dopmu. Ha oCcHOBI y3araibHeHUX pe3yJbTaTiB, OTPMMAHUX 3 BUKOPHCTAaHHSIM KOMILJIEKCY €KCIIEPUMEHTAIbHUX
METOJiB OCTIiI>KEeHHS], BU3HAUYeHa I1OCIiJOBHICTh MarHiTHUX Ta CTPYKTYPHUX [IePEXOIiB, sKa 3abe3leyye 3HaUHy
Pi3HMIII0O MarHiTHUX MOMEHTIB MAapPTEHCUTHO] Ta aycTeHITHOI (pa3, a came: TCA < MS < AS < TCM, 3a s1Koi criiaBu
crucremu Ni-Mn-Ga MOXYTb BUKOPMCTOBYBAaTHCH SIK MarHiTOKaJIOpMYHi MaTepiany. TakoX I10Ka3aHo, 110
3MEHIIEHHS IIVPVHU TEMIIEPATYPHOTO ricTepe3ncy B criiaBax cucremu Ni-Mn-Ga NOSICHIOETbCS 3BMEHIIEHHSIM
MOJyJIsl 3CYBY uepes [lepeJMapTeHCUTHY IPaTKOBY HECTA0IIbHICTD, sIKa Ma€e Miclie SK 71 ayCTEeHITHOI, TaK i AJ1st
MapTeHCUTHOI (pa3y, B pe3y/bTaTi YOro 3MEHIIYEThCS MIPYKHA €HEPris CUCTEMU MAaPTEHCUTHUX KpUCTaliB. Tak, B
cnnasi Ni54Mn24Ga22 exciepuMeHTabHO CIIOCTepiranach MypuHa TeMIiepatypHoro ricrepesucy ?T ? 2 K g

OCHOBHOTO MApTEHCUTHOTO I1IepeTBOpeHHs. bysin BU3HaUYeHi BeJIMYMHU 3MiHU 00'eMy IpU MapTEHCUTHOMY Ta



MDKMapTEeHCUTHOMY Iepexofi y criasi Ni-Mn-Ga, 110 € BaKJIMBUM, TOMY IO Pi3HULS TUTOMUX 06'€MiB HU3BKO- i
BHCOKOTEMIIEpaTypHOi (a3 € OCHOBHOIO IPUYMHOI0 PYHKIIOHAIBHOI Aerpazanii matepiasny. [TokazaHo, 1m0
TEeMIIEPaTypu Mi’XKMapTEHCUTHUX [IEPETBOPEHB 3POCTAIOTh [1pYU 30i/blIEHH] TUCKY, OT>K€, MiP>KMapTEeHCUTHI
[IEPETBOPEHHSI CYIIPOBOXYIOTbCSI 3MEHIIEHHSIM IIMTOMOTO 06'eMy. TakoxX 0ys10 MOKa3aHo, 10 HAHOPO3MipHi
YACTUHKY, SIKi BUIISIOTbCS TIPU CTaPiHHI BUCOKOTEMIIEPATYPHUX (a3 i yCraIKOBYIOTbCSI MAPTEHCUTOM, MOXKYTh
OyTu e(peKTUBHUM MEXaHi3MOM 3BYKEHHsI ricTepe3ucy B ciiaBax cucteMu Cu-Mn-Al, B siKiil B pe3ysbTaTi CTapiHHA

YTBOPIOETHCS CUCTEMA AUCIEPCHUX (PEPOMArHiTHUX YaCTUHOK B [IapaMarHiTHi! MaTpuLi.

2. The martensitic and intermartensitic transitions in ferromagnetic shape memory alloys are investigated in the
present work. On the basis of the generalized results obtained using experimental methods, the sequence of
magnetic and structural transitions is defined. This sequence, namely, TCA < MS < AS < TCM, provides a large
difference of the magnetic moments of martensite and austenite phases and lets the alloys of Ni-Mn-Ga be used as
magnetocaloric materials. It is also shown that the reduction in the width of the temperature hysteresis in Ni-Mn-
Ga alloys is explained by a decrease in the shear modulus due to premartensitic lattice instability which takes place
for both austenitic and martensitic phases, thereby reducing the elastic energy of martensite crystals. Thus, in the
Ni54Mn24Ga22 alloy a record low temperature hysteresis width for the main martensitic transition, ?T ? 2 K, was
achieved. Taking into account the practical perspectives of FSMAs at temperature cycling, the changes of volume
during the martensitic and intermartensitic transitions in the Ni-Mn-Ga alloy were determined. The changes of
volume, in their turn, cause the functional degradation of the material. It is shown that the temperatures of
intermartensitic transformations increase with pressure, thus intermartensitic transitions are accompanied by a
decrease of the specific volume. It is also demonstrated that the nano-sized particles released during the high
temperature aging and inherited by martensite phase, can be an effective mechanism for the hysteresis loop
narrowing in the Cu-Mn-Al system, in which as a result of aging the system of dispersed ferromagnetic particles in

the paramegnetic matrix is formed.
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