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2. Irreversible Thermodynamics of Martensitic Transformation in Alloys with Thermally and Magneticly-Induced
Shape Memory Effects

Pedepar:

1. B pucepTaniiiHiii pob0Ti NpoBeEeHO JOCTiIKEHHS B 00J1aCTi TEPMOAVHAMIKA MapPTEHCUTHUX [1IEPETBOPEHD, SIK B
TPaAULIiHNX HEMATHITHUX MaTepiasax, Tak i HeloAaBHO BiIKPUTOMY Kjlaci (pepoMarHiTHMX MaTepiasis, sKi 31aTHi
IepopMyBaTHCS MIJIIXOM JIBIfHUKYBaHHS Iifi BIIJIMBOM MarHiTHOTro 1oJis. Ha ocHOBI 3aKOHY 30epeskeHHs1 eHeprii
no6yj0BaHi TEpMO- Ta MarHiTO-MeXaHiuHi PiBHSIHHS CTaHY, 110 BCTAHOBJIIOIOTh 3aJIEXKHICTb KiJIbBKOCTi MapTEHCUTHOI
a3y Bif TeMnepaTypu i TUCKy Ta AedopMallil Bify MarHiTHOTO I0JIS1 TA 30BHILIHIX HANIPyKE€Hb Ta BPAXOBYE SIBUINA
ricrepesncy, 06yMOBJIEHOTO HE3BOPOTHUMH ITPOLiecaMy IepeMileHHs MixkazHux ab0 ABIMTHMKOBUX I'PaHULb B
CHCTEeMax 3 MarHiTHOIO nam'satTio Gpopmu. Takuil TepMoANHAMIUHMI NiAXin OyB 3aCTOCOBAHUH [1J1s1 IPAKTUYHUX
TEPMOJVMHAMIYHUX PO3PaxyHKiB Aj1s1 crtasiB CuZnAl, CuAlNi, NiTi, a TakoX riraHTCbKUX MarHiTo-ge@opmMaliiiHux
eeKTiB, MarHiTo-iHAyKOBaHUX ePeKTiB HAJIIPY>KHOCTi, KOPUCHOI po6oTH, ii onTuMisarii, Ta ouinku koedirieHTa

KOPMCHOI [iii 1714 cnsiaBiB Ha ocHOBi Ni-Mn-Ga.



2. The present thesis is devoted to some actual investigations in the field of martensitic transformation
thermodynamics in both the traditional non-magnetic materials and the recently discovered new ferromagnetic
materials able to show the magnetic field-induced twinning strain phase. The basic thermo- and magnetic field-
induced state equations for the martensite fraction dependence on the temperature and pressure and the strain
dependence on the magnetic field and external stresses have been directly derived from the energy conservation
principle taking into account an additional internal work performed due to the irreversible austenite-martensite or
twin interface motion. These relationships were used for the practical thermodynamical calculations in CuZnAl,
CuAlNi, NiTi alloys, an also to quantitively estimate the giant magnetic field induced strain and superelastic
behavjor effects and also for the mechanical work output estimation, its optimization and finding the optimal
energy conversion factor for the Ni-Mn-Ga magnetic shape memory alloys.
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