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diznyHe niArpyHTs po3poOKU MaTepiaiiB 3a/1J1s €/1aCTOKaJIOPUYHOIO OXOJIOIPKEHHS

Ha3sBa po6oTH aHIJIilICbKOIO:

Physical basis for the development of materials for elastocaloric cooling

Pedepar yKpaiHCBKOIO:

Merta po60Tu nossirana y BCTAaHOBJIEHHI (Pi3UYHNX 3aKOHOMIPHOCTEN CTPYKTYpPO- Ta (Pa30yTBOPEHHS IIPU
6e3nudysiiiHuX (Ha30BUX NEPETBOPEHHSX Ta iX BIUIUB HA TEPMOMEXAHIUHI Ta QyHKLiOHA/IbHI BJIaCTUBOCTI
06araTOKOMIIOHEHTHUX iHTepMEeTaJiYHUX CIIOJIYK Ta TBEPIUX PO34MHIB. B pe3ysbTaTi BUKOHAHHS Liiel po6oTu
PO3I1049aTo PO3pOOJIEHHS I OO PYHTYBaHHS (i3YHOI KOHLENLii 111010 BUKOPUCTAHHS [1I€BHUX METAJIIUHAX
Marepiasis, B TOMY YMCJIi HAANPYXKHiX 6araTOKOMIIOHEHTHUX, SKa Ma€ IIPUBECTU [0 CIIOCOOiB KePYBaHHS iXHIMHU
BJIACTMBOCTSIMU i CTBOPEHHSI Ha I1bOMY IiII'PYHTI HOBITHBOT'O KJIACY €JIaCTOKAJIOPUYHUX (PYHKLIOHATBHUX
MarepiasiB — OCHOBHU €KOJIOTIYHO CIPUSTINBUAX TEXHOJIOTIH 1711 KOHCTPYIOBAHHS OXOJIOAHUX ITPUCTPOIB, @ TAKOXK —
Marepiasio3HaBue MiAIPYHTs AJ1s1 CTBOPEHHS (HAHO)KPUCTAIYHUX TEIJIOBUX HACOCIB, 3IaTHUX [IepEeKadyBaTH TEILJIO
3 XOJIOGHOTO B Teme cepenonuile. CTBOPEHO YMOBH 117151 PO3PO0JIEHHS HOBITHBOTO KJIaCy €J1aCTOKAJIOPUYHUX
MarepiaJiiB 3 3allpOrpaMOBaHUMU Ta KEPOBaHUMU Pi3UKO — MEXaHIYHMMU BIACTUBOCTSIMY, SIKi MOKYTb OyTHU
BMKOPUCTAHUMMU [1J1 HAJiTHOTO OXOJIOJKEHHS B yCix MacumTabax - Bifj KOMII'IOTEPHUX YUIIiB, 32 IKUMU MTOTPiOEH
TeMIIepaTypHU KOHTPOJIb, O BEIMKOMACIITAOHUX aTOMHUX €JIEKTPOCTAHIIiM, SIK Y MEeJUIIMHI, TaK i y Xap4oBiil

IIPOMUCJIOBOCTI.

Pedepar aHIJIiHCBKOIO:

The aim of the work was to establish physical regularities of structure and phase formation during diffusionless
phase transformations and their influence on the thermomechanical and functional properties of multicomponent
intermetallic compounds and solid solutions. As a result of this work, the development and substantiation of a
physical concept for the use of certain metallic materials, including superelastic multicomponent materials, has
begun, which should lead to ways to control their properties and create on this basis a new class of elastocaloric
functional materials - the basis of environmentally friendly technologies for the design of cooling devices, as well
as the material science basis for the creation of (nano)crystalline heat pumps capable of pumping heat from cold to
hot. The conditions have been created for the development of a new class of elastocaloric materials with
programmable and controllable physical and mechanical properties that can be used for reliable cooling on all
scales - from computer chips that require temperature control to large-scale nuclear power plants, both in
medicine and the food industry.
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