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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX py6puK: 29.19, 29.19.11, 29.19.13, 29.19.04

Tema guceprauii:
1. AKyCTHAYHA CIIEKTPOCKOIIiSl HU3bKOTEMIIEPATYPHUX JUCJIOKALHMX NPOLECIB Y HAHOCTPYKTYPHUX MeTajlax

2. Acoustic spectroscopy of low-temperature dislocation processes in nanostructured metals

Pedepar:

1. Incepranifina po60Ta IpUCBSIYEHA BUPIIEHHIO BAXJIMBO] 3a1a4i B 0671aCTi Pi3UKM TBEPLOTro Tija, a caMme
OTPMMAaHHIO iH(popMallii Ipo ArHAMIYHI IPYXKHI Ta HENPYXXHI BIAaCTUBOCTI HAHOCTPYKTypHUX Cu, Cu-Nb, Zr ta Tiy
IIMPOKOMY iHTEepBaJi TeMIiepaTyp METOJaMU aKyCTUYHOI CIIEKTPOCKOIIii, BUBYEHHIO iX CTabijIbHOCTI Mif, yac
BUJIEKYBaHHS IIpY KIMHATHIN TeMIIepaTypi Ta BUCOKOTEMIIEPATYPHOTO Bifjl1ajy, a TakO>K BCTAHOBJIEHHIO
MIKPOCKOITIIYHMX MEXaHi3MiB HU3bKOTEMIIEPATYPHUX aKYCTUYHUX PE3OHAHCIB, 110 MAIOTh AUCJIOKALHY IIpupony. B
pOOOTi BIleplie BCTAHOBJIEHO, L0 BUSIBJIEHI B HAHOCTPYKTYPHIN Mifi i CuIbHO (pparMeHTOBaHOMY
HAaHOCTPYKTYPHOMY BOJIOKHMCTOMY KOMII03UTi Cu-32 06.% Nb miku BHyTPilIHBOI'O TEPTSI BUBHAYAIOTHCS
HU3bKOTEMIIEPATYPHOIO NMHAMIKOIO PyXy JUCJIOKALIMHAX CETMEHTIB Y IEPBUHHOMY 11 BTODUHHOMY peJibedax
[Marepsica mini 11 MigHOI MaTpuLi. TakoX [MOKa3aHo, 1O BUABJIEHUH paHillle B KDYITHO3EPHUCTOMY BiAllaleHOMY Zr

peJlakcaliiiHui ik BHYTPiHbOro TepTs nooausy 250 K 36epiraetsces micsis 1T1]], ane fioro BucoTa 36i/1b11yeThCS



npu6au3Ho B 10 pas, a TeMmIepaTypa JioKali3alii 3cyBaeTbCs B 06/1aCTb HU3bKUX Temnepatyp. Kpim Toro, micis IT1]1
yIeplile 3apeecTPOBaHNI HOBUM ITiK BHYTPIIIHBOTO TepTs B 0671acTi Temnepatyp rnob6sausy 80 K. Bctanosnena
HeJocTaTHs cTabinpHicTh cTpykTyp Y3 i HC 3paskiB, 1110 CTBOPIOIOTHCS LIJIIXOM 3aCTOCYBaHHS pisHUX cxeM ITT]I.
Ha temnepatypHili 3anexxHocTi moaysst FOHra HaHocTpykTypHux 3paskis EHC(T) Bnepie 3apeecTpoBaHa
0CO0JINBICTb, XapaKTE€PHA /111 HU3bKOTEMIIEPATYPHUX MO/LYJIiB IPYKHOCTI CTEKOJI, SIK HACJiJOK B3aeMOIil
aKkycTU4HMX KosuBansb i3 [IPC, PC i ['O. BucsnosseHa rinoresa npo AUCIOKaLiliHy IPUPOLY CKIONOAIOHO]

nigcucremu (a6o «dasu») y HC metanax, orpumanux merogamu IIJ.

2. The thesis is devoted to solving an important problem in the field of solid state physics, namely, obtaining
information on dynamic elastic and inelastic properties of nanostructured Cu, Cu-Nb, Zr and Ti in a wide
temperature range using acoustic spectroscopy, studying their stability by tracking at room temperature and high-
temperature annealing, as well as the establishment of microscopic mechanisms of low-temperature acoustic
resonances, which have a dislocation nature. It was found for the first time that the peaks of internal friction found
in nanostructured copper and highly fragmented nanostructured fibrous composite Cu-32% vol. Nb are
determined by the low-temperature dynamics of the movement of dislocation segments in the primary and
secondary copper and copper matrix Peierls. It is also shown that the relaxation of internal friction near 250 K,
detected earlier in the coarse-grained annealed Zr, remains after SPD, but its height increases by about 10 times,
and the localization temperature shifts to low temperatures. In addition, after SPD, a new peak of internal friction
was registered for the first time in the region of moderately low temperatures near 80 K. The insufficient stability
of the structures of the UFG and CG of samples created by applying various SPD schemes was established. The
temperature dependence of the Young's modulus of the ENS(T) nanostructured samples revealed a characteristic
characteristic of low-temperature elastic moduli of glasses as a result of the interaction of acoustic oscillations
with dislocation TLS, RS, and HO. It is hypothesized about the dislocation nature of the glass subsystem (or
“phase”) in NS metals obtained by SPD.
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