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Pedepar:

1. MeTor0 mocinKeHb, IPOBEEHUX Y IucepTalii, € ZOCHimKeHHs (eHOMEHOJIOTIYHNX MO esIel, 0 ONUCYIOTh
IIPOLIECH MEKOBOTO TEPTsl Ta iIHTEHCUBHOI Iy1actuyHoi gedopmauii (IT111) i 6a3yroTbcs Ha cucTemax
CaMOY3ropKeHUX audepeHiaNbHUX PiBHSIHb. MeXX0oBe TepTs JOCiIKEHO B paMKaX PEe0JIOTi4HOI MOZIeIi, 0
BPaxoOBye TEPMOJMHAMIUHe i 3CyBHe IaBjieHHs. [[poBeeHO ONUC LMX MPOLECIB, IO BiiOYBAIOTbCS y PE3YJIbTATI
caMOOpraHizallii 1oJ1iB 3CyBHUX Halpy>KeHb i gedopmallii, a TaKOX TeMIlepaTypu IIJIiBKU MacTuia. BpaxoBaHo pi3Hi
TeMIIEpPaTypPHi 3aJ1eXKHOCTI B'SI3KOCTi, aAUTUBHI HEKOPEJIbOBaHi (JIyKTyallii OCHOBHUX NIapaMeTpiB CUCTEMY,
KOpeJIbOBaHi ¢ryKTyauii Temneparypu. JocaiakeHo BIUB OedopMaLiiiHOro nedeKTy MOLyJIsl 3CYyBY MacTusa Ha
nznasseHHs. [Iponec IT1]] BUBYaeThCS HA OCHOBI MoZedi, o 6a3yeTbcs Ha Teopii pazoBux nepexonis Jlanapay. Y
pe3yJIbTaTi JOCIiIKEHD [T0KA3aHO, [0 BpaXyBaHHs AedOpMaLiiHOro fedeKTy MOy 3CYyBY MaCTHJIA IPUBOAUTD
IIO ricTepe3UCHOI OBEiHKY NIPU IJIaBJI€HH]. 3HaNIEHO NTapaMeTPH, NIPHU SAKUX Peali3yeThbCs NePioguYHNN
nepepuBYacTuil pexxum Tepts. [Ipy BpaxyBaHHi IIyMy no0y10BaHO (a3oBi AiarpamMu 3 pisHUMU PEXXUMaAMU TEPTSL.

OmnucaHo caMONOiGHUI pesKUM. 3a IOTIOMOTOI0 YaCOBUX 3aJI€KHOCTEN HAIIPY>KeHb IIPOCTEKEHO 3MiHU PEKUMIB



TepTs. JocrimkeHo ¢pparmeHTalio meTtamnis y npoueci II1]] Ta nobynoBaHo ¢a3oBy fiarpaMy 3 pisHUMU pPEKMMaMU
¢dparmeHnTauii. BcTaHOBJIEHO, 110 i3 3DOCTAHHAM IPYXHUX AedopMaliiil po3mip 3epeH y cOpMOBaHUX 3a
nonomoroto IT1]1 3pa3kax 3meHIyeTbcsl. [lTokazaHO NPUHLIMIIOBY MOKJIMBICTh (OPMYBaHHS KBazippakTasbHUX

3€PEHHUX CTPYKTYP.

2. The purpose of the dissertation is the study of phenomenological models which describe the processes of
boundary friction and severe plastic deformation (SPD) based on the systems of self-consistent differential
equations. Boundary friction is investigated within the framework of the rheological model which takes into
account thermodynamic and shear melting. Description of these processes, occurring as a result of self-
organization of the fields of shear stress and strain, as well as temperature of lubricant film is carried out. Different
temperature dependences of viscosity, additive uncorrelated fluctuations of basic parameters, correlated
fluctuations of temperature are taken into account. Influence of deformation defect of shear modulus of lubricant
on melting is investigated. The process of SPD is studied on the basis of model that is based on the Landau theory
of phase transitions. It is shown that the deformation defect of the shear modulus of lubricant results in a
hysteresis behavior at melting. Parameters are found at which the periodic stick-slip mode of friction is realized. At
consideration of noise the phase diagrams are built with different friction modes. The self-similar mode is
described. The changes of the friction modes are observed using the time dependences of stresses. The
fragmentation of metals during the process of SPD is investigated, and the phase diagram with different modes of
fragmentation is built. It is found out that with the growth of elastic strain the size of grains decreases in samples
formed by SPD. The principle possibility of quasi-fractal grain structures formation is shown.
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