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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EBosoniist B1acTuBoCTEl MaTepiaiB oJipyHKLIOHAIBHOTO IPYU3HAYEHHSI T1i]1 BIIJIMBOM €KCTPEMasIbHUX 30BHIlIHIX

YHHUKIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Evolution of the material properties of polyfunctional purposes under extreme external factors

Pedepar yKpaiHCBKOIO:

O6'eKTH eKCIIepUMEHTANIbHUX AocigkeHb: MAX-¢asu Ti3AlC2 ta kepamiku Al203-SiC; mapyBarti CTPYKTYpH -
BTCII YBa2Cu307-?. MeTa po60TH - BUBYEHHSI 0OCOOJIMBOCTEN TPAHCIIOPTY 3apsly Ta Tella. MeTo[ LOCiIyKeHHs -
€KCIIEpUMEHTAJIbHE BU3HAYEHHS €JIEKTPO- Ta TEIJIONPOBIHOCTI B 3aJIEXKHOCTI BiJl 30BHILIIHIX YMHHMKIB; aHaJIi3
OTPUMAaHMX 3aJIEXXHOCTEN. EKClIepUMEHTaIbHO JOCIIKEHO €JIEKTPO- Ta TENJIONPOBIIHICTb 3pa3ka MAX-dasu
Ti3AIC2 B inTepBani Temnepatyp 15-300 K. TemnepaTypHa 3aJI€XKHICTb €JIeKTPUYHOIO OIOPY BU3HAYAETHCS
PO3CilOBaHHSIM €JIEKTPOHIB (POHOHAMU Ta JedeKTamu. B 06s1acTi Ipy>KHOr0 PO3CilOBaHHS €JIEKTPOHIB 4acTKa
(POHOHHOTO TEIJIONIEPEHOCY 3MEHINYEThCS Bif ~90% Mpyu HU3BKUX TeMIepaTtypax o ~40% 1no6an3y KiMHaTHO]
TeMIlepaTypu. 3a AOCIiIKEHHSIM TEIIONpPOBigHOCTI B iHTepBai 15?300 K 3pa3kiB kepamiyHuX KoMo3uTiB Al203-
SiC BM3HaU€HO ONTUMAaJbHI YMOBHU €JIeKTPOKOHCOJiAAli, 1110 3a6e31euyioTh 6ibllli TBepiCTh Ta TeIIONPOBiTHICTb,
HDK y Cy4acHUX Marepiasax a4 pi3liB. 3allponoHOBaHO Au(y3iliHy KoajeCLeHLil0 KUICHEBUX KJIACTEPIB 1K
MEXaHi3M Iepepo3noniny KucHio B YBa2Cu3O7-x. 30BHIlIHIN MigpOCTaTUYHUN TUCK iCTOTHO iHTeHCUdiKye mpouec
nrdysifiHOI KoanecleHLii KUCHEeBUX KJIacTepiB, TOOTO 3yMOBJIIOE 3PDOCTAHHSI iX cepegHboro po3mipy. JocminkeHo
BILJIMB ONIPOMIHEHHS BUCOKOEHEPTreTUYHUMU €JIEKTPOHAMU Ha €JIEKTPOOIIip ONTUMAaJIbHO JOIIOBAaHUX KUCHEM
MoHoKpucTaiiB YBa2Cu3O7- 4K y ab-m1omyHi, Tak i B3goBX oci ¢. ONIpOMiHEHHS CTBOPIOE B 3pa3Ky Opi€HTOBaHi
Y3I0BX IIapiB MaKPOCKOIIYHi 0671aCTi, SIKi Bifpi3HAIOTHCS KUCHEBUM HedillTOM, 10 IPU3BOAUTH O CTPUOKOBO]
MorepevHoi MPOBiTHOCTI 31 3MiHHOIO TOBKUHOIO CTPUOKA. 30i/IbIIIeHHS 1031 OIIPOMiHEHHS ITPU3BOAUTH 0
3MEHIIEHHs 006J1aCTi JIoKasi3allii HociiB 3apsy. BHAC/IiOK €J1IEKTPOHHOTO ONIPOMiHEHHS 361/1bLIYETHCS 3AINIIKOBUI
o1ip, i30Tpomni3yeTbCst POHOHHUI CIIEKTP, 3HKYETbCS TEMIIEpATypa HAJIIPOBiAHOTO EPEXoy, a camM
HAAPOBITHUN Nepexi po3mupoeThes. ENeKTpoHHE ONPOMiHEHHS Ha HAJJIMIIKOBA ITPOBIHICTh HE BILJIMBAE.
PesynbTaTu JOCHiIKeHb MOXKYTb OyTH BUKOPUCTaHUMU IIPYU CTBOPEHHI MaTepiasiB i3 3a3ganeriip 3agaHumMu
XapaKTepUCTUKaMU. EeKTpOIpoBifiHiCTb, TEMIONPOBIIHICTD, €JIEKTPOKOHCOMi0BaHi kepamiku, BTHII, doHOHY,

€JIEKTPOHU, aHI30TPOIIisl, KOAJIECL,EHIIis.

Pedepar aHI1iliChKOIO:

Objects of experimental research: MAX-phases of Ti3AIC2 and ceramics of AI203-SiC; layered structures - HTSC
YBa2Cu307-?. The purpose of the work is to study the features of transport of charge and heat. The method of
research is the experimental determination of electrical and thermal conductivity, depending on external factors;
analysis of the obtained dependencies. The electrical and thermal conductivity of the sample of the MAX-phase
Ti3AIC2 has been experimentally investigated in the temperature range 15-300 K. The temperature dependence of
the electric resistance is determined by scattering of electrons by phonons and defects. In the region of elastic
scattering of electrons, the proportion of phonon heat transfer decreases from ~ 90% at low temperatures to ~
40% near room temperature. The optimum conditions for electroconcoliation, which provide greater hardness and
thermal conductivity, are determined in the research of thermal conductivity in the range of 15 ? 300 K samples of
ceramic composites AI203-SiC, than in modern materials for incisors. The diffusion coalescence of oxygen clusters
as a mechanism for redistribution of oxygen in YBa2Cu307-x is proposed. External hydrostatic pressure
significantly intensifies the process of diffusion coalescence of oxygen clusters, that is, it causes an increase in
their average size. The influence of irradiation by high-energy electrons on the electric resistance of optimally
doped oxygen by YBa2Cu307-x both in ab-plane and along the axis c is investigated. The irradiation creates in the



sample oriented macroscopic regions along the layers, which differ in oxygen deficiency, which leads to jump
transverse conductivity with variable jump length. An increase in the radiation dose leads to a decrease in the
localization of the charge carriers. As a result of electron irradiation, the residual resistance increases, the phonon
spectrum becomes more isotropic, the temperature of the superconducting transition decreases, and the
superconducting transition expands. Electronic irradiation does not affect excessive conductivity. Research results
can be used to create materials with predefined characteristics. Electrical conductivity, thermal conductivity,
electrocasolidated ceramics, HTSC, phonons, electrons, anisotropy, coalescence.
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