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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

diznko-MexaHiuHi BJaCTUBOCTi HAHOKPUCTANIYHUX, YIbTPaAPiOHO3EPHUCTUX Ta aMOPPHUX TBEPIUX Tijl B YMOBax

HU3bKUX Td HAOHU3bKUX TEMIIEPATYD

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physical-mechanical properties of nanocrystalline, ultrafine-grained and amorphous solids under conditions of

low and extremely low temperatures

Pedepat yKpaiHCBKOIO:

Po6oTa npucBsiueHa BUBUEHHIO HOBUX 3aKOHOMIpPHOCTe! HENPY>KHOI fedopMallii cyyacHUX maTepiasis i po3pooii
TEOPETUYHUX Moesel (i3UYHUX MPOLECIB, 10 KOHTPOJIIOIOTh HENPY>KHY JedopMallilo B EKCTPEMaJIbHUX YMOBAaX
HU3bKUX 1 HAAHU3BKUX TeMIieparyp. [linTBepaKeHo, 1m0, He3aJI€KHO Bill TEXHOJIOTI] OJlep>KaHHSI HAHOCTPYKTYPHUX
(HC) meTaunis, B inTepsasi temnepatyp 0,5 - 340 K goMiHyounMU 3aIMIIAIOTHCS AUCIOKALMHI MeXxaHi3Mu
IJIACTUYHOI IIJIMHHOCTI, BHYTPILIHBOI'O TEPTS Ta MiKPOTBEPIOCTI, YCKJIANHEHI BIJIMBOM Ha PYXJMUBICTb JUCJIOKALN
3HAYHOI KiIbKOCTI fedopmaliiiiHux nedekris. [IokazaHo, 110 NOAPiOHEHHS 3€PEH 1 3pOCTaHHS LIiJIbHOCTI
IVCJIOKALif B pe3yJIbTaTi CTUMYJIIOI0Th PO3BUTOK HU3bKOTEMIIEPATYPHOI CTPUOKOIOAIOHOI MyIaCTMYHOI Aedopmariii
MeTasliB. MeToaMu akyCTUYHOI CIIEKTPOCKOIIi] Brieplie eKCliepruMeHTaIbHO 3aPEECTPOBAHO iCHyBaHHS "(asu ckiia”
y HC meTanax, ofiep>xaHux METOJJaMU HU3bKOTEMIIEPATyPHOI iIHTEHCUBHOI I1acTU4YHOI fedopmalii. BusiBneHo
riranTcbke (10 50 %) 3mMeHLeHHs: Moays KOHra BHACJ/iIOK 3HaYHUX TpaHcpopMalliil KpucTtanorpadivyHoi TeKCTypu
y BifjmasieHux 3pasKkax Mifi. BuzHaueHi mexi TepMiqHOi i cTpyKTypHOI cTabinbHOCTi HC TUTaHy, ofep>kaHoro
MeTOoA0M KpiomexaHiuHoi pparmeHTalii 3epHa. BctaHosneHo, mo HC ctaH 36epiraeTbcs mpu mifgBUIIEHHI
temrepatypu 1o 550 K i e gocuts ogHopigHuMm. OGHOPIAHICTb CTPYKTYPH, BUCOKI MEeXaHiYHi XapaKTepUCTUKU
POO6JIATH el MaTepias NepCNeKTUBHUM /1J1s IIMPOKOTo NPAaKTUYHOTO BUKOPUCTaHHS. PO3p0o6eHO 3arajbHi
II0JIOKEHHSI aTOMHOI Ta KOHTMHYaJIbHOI MexaHiku 2D kpucrasis. Ha 11iff OCHOBI BUBeIEHO cUCTeMY 6a30BUX
PiBHSIHB, KOTPi BUBHAYAIOTh [IJIACTAYHI Ta IPY>XHI gedopmauii 2D kpucrasny, 06ymoBiieHi gedekramu
IOVICTIOKALIHOTO i KpayAiOHHOTO TUIly. MeTogaMu MOJIEKYJISIPHOI AMHAMIKA BUKOHAHO MOJIEJ/IIOBAaHHS 1e(QEKTIiB y
2D I'HIIT kpucTanax, ofnep>kaHo 3HaY€HHS BJIACHOI €HePrii AucioKalii i KpayzioHa Ta OLiHKY PO3Mipy ix snep.

Pedepar aHr1ilicbKOIO:

This work is devoted to investigation of new peculiarities of inelastic deformation of modern materials and
development of theoretical models of physical processes which govern inelastic deformation in extreme
conditions of low and ultralow temperatures. It is established that irrespective of a technology of obtaining
nanostructured (NS) metals, in the temperature interval 0,5 - 340 K, dislocation mechanisms of plastic flow,
internal friction and the microhardness remain dominating but complicated by influence of a significant amount of
deformation defects on dislocation mobility. It is shown, that fragmentation of grains and increase of the
dislocation density stimulate a development of the low-temperature jump-like plastic deformation of metals. Using
methods of acoustic spectroscopy, it was experimentally registered for the first time existence of "a glass-like
phase" in the NS metals obtained by the low-temperature methods of severe plastic deformation. It was revealed
huge (up to 50 %) reduction in Young's modulus as a resulat of significant transformations of crystallographic
texture in annealed samples of copper. Boundaries of the thermal and structural stability of NS titan prepared by a
cryomechanical method of grain fragmentation were established. It has been shown, that the NS state was kept
when increasing temperature up to 550 K and was homogeneous enough. Homogeneity of the structure, high
mechanical characteristics make given material perspective for wide practical application. General postulates of
the atomistic and continual mechanics of the 2D crystals are developed. On this basis, the system of the base
equations is derived which determine plastic and elastic deformations of the 2D crystal, caused by defects of the
dislocation and crowdion type. By methods of molecular dynamics, it is performed modelling of defects in the 2D



HCP crystals and eigenvalues of energies of the dislocation and crowdion as well as the sizes of their cores are
estimated.

Ingekc YK: 538.951-405, 536.48;538.951;539.214

Koau TemaTuyHHUX PyOpHK: 29.19.13

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI: [Tans-Bassb I1asmo [TaBnoBua
HayKoBHI1 CTyIiHb:

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO: Di3nko-mexaHiuHi BIaCTMBOCTI HAHOKPUCTANIMHUX, YJIbTPA/PiGHO3EPHNUCTHX Ta

aMOp(bHI/IX TBEPOUX Tin B YMOBaX HU3bKUX Td HAAHNU3bKUX TEMIIEPATYP

Hazpa HTII anrsiiicbKoO0: Physical-mechanical properties of nanocrystalline, ultrafine-grained and

amorphous solids under conditions of low and extremely low temperatures
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:
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