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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PyOpPHK: 53.39.03

Tema gucepranii:
1. ®i3uxo-ximiuHi 0CHOBU (POPMYBAHHS AUCUNATUBHUAX CTPYKTYP IIPU PeaKLiliHOMY CITiKaHHi Ta B YMOBax CyXOro

TEPTS MaTepiaiB, O MICTITh CEIEeHIIN NePEXiTHUX MeTaliB

2. Physico-chemical basis for the formation of dissipative structures in reaction sintering and dry friction of
materials containing transition metal selenides

Pedepar:

1. BupimeHa BakjiMBa HayKOBO-TE€XHIYHA ITPoGJIeMa - CTBOPEHi (Pi3KO-XiMiuHi OCHOBY (POPMYBAaHHS AUCUIIATUBHUX
CTPYKTYP IIPU PEAKLiTHOMY CITiKaHHi Ta CyXOMY TEPTi IOPOUIKOBUX KOMIIO3UIIiN, IO MICTSTh CIIOJIYKU Pi3HO]
($i3uKo-XiMiUHOI IpUPOAY i HECTIMKi CeJIeHiIY NepPexifHUX METaJiB B 00JIaCTi iX TepMiyHO] i TepMOIMHAMIYHO]
HECTIMKOCTI. Briepie eKcriepuMeHTaJIbHO i TECOPETUYHO BCTAHOBJIEHI aBTOXBUJIbOBI MEXaHi3MU BUHUKHEHHS
CTIMKMX OUCUNATUBHUX CTPYKTYP NPU TEPMIYHOMY PO3KJIa[aHHI CEJIEHIMIB i CITiIKaHHI MeTaJIeBUX KOMIIO3UIIiH, MO iX
MicTaTh. e 10380110 CHOPMYJIIOBATH 3arajbHUI MPUHLUI (POPMYBAHHS AUCUTIATUBHUX CTPYKTYP i CTBOPEHHS
CaMO OpraHi30BaHMX KOMIIO3ULIii, IKUH T0JISITa€e B peaisallii 3aMKHYTOrO LIMKJIy HECTIMKOCTEN. BiH BKiIo4ae
TEPMOJIMHAMIYHY HECTIHKICTb SIK J>KepeJsio 30yA)KEHHSI CUCTEMU i IPOTiKaHHS HEOOOPOTHUX XiMIYHMX POLECIB.

BoHU NOpPOIKyIOTh XiMiYHY HECTINKICTB, SIKa 3yMOBJIIO€ BUHMKHEHHS aBTOXBUJIbOBUX MPOLECIB. [x B3aemopis B



IVICKPETHO - OJHOPiIIHOMY CepeOBHUIi iHillil0e HepiBHOBAaXHI (pa30Bi Nepexony, Mo 3MiHI0e MacITab
reTeporeHHOCT] peakiiiiHoi cucTeMH i 6J10Kye IpsiMyBaHHS ii 1o piBHOBaru. [Ipu peakiiiiHOMy CHiKaHHi 6yAb-sSIKUX
HEPiBHOBaXHUX KOMIIO3ULi/l BCTAHOBJIEHU B3a€MO3B'SI30K TEPMOKIHETUYHOI i MAKPOCKOITiYHOI ITOBEiHKU.
[ToxasaHo, 110 B pasi peasisallii aBTO XBUJILOBOTO PEXMMY BiIOyBa€ThCS aKTUBHE YIiIIbHEHHS. T€OPETUYHO i
€KCIIEPUMEHTAJIbHO BCTAHOBJIEHO BUHUKHEHHS PYXOMUX KOHLIEHTPALIMHUX | TEINJIOBUX XBUJIb [IPU PEaKLiNHIN
B3aeMoii, iHililloBaHi}1 KOHTAaKTHUM I1J1aBJIeHHSIM. BrBu€eHi 3aKOHOMipHOCTI pOpMyBaHHS TPUOOTEXHIYHUX
BJIACTMBOCTE 3HOCOCTIMKMX MaTepialiB KOHCTPYKLIMHOIO IPU3HAYEHHS [J1s1 POOOTH B YMOBAaX CyXOro TEPTSI B
BakyyMi i aTMmocdepax niaHeT COHAYHOI CUCTEMU. BCTaHOBIIEHO, 110 BBEEHHS CEJIEHIiB B Pi3Hi KOMIIO3UIii y BCix
CepeNoBUIIAX 3MEHIIY€e BeJIMYNHY 3HOLTYBAHHS B IEKiJIbKA Pa3iB HE TiJIbKU 32 PAXYHOK iX TBEPO MaCTUIbHOI
BJIACTMBOCTI, a TIepPIl 32 BCe, 3aBAsIKY BUHUKHEHHIO IIPOLIeCiB camoopraHizallii i opMyBaHHS AUCUIIATUBHUAX
cTpyktyp. [liIBuieHo B JeKijbKa Pa3iB 3HOCOCTIKICTh NOPOIIKOBUAX KOMIIO3ULiN 1711 pOOOTHU B BaKyyMi, IOBITpi Ta
cepeposuii CO2. BcTaHOBJIEHHS MEXaHI3MiB HEJIIHINHOI B3aeMOJii MeTaJliB 3 aKTUBHUMU MOJIEKYJIIPHUMU ra3aMu
II03BOJIWJIO [IPOTHO3YBATH MOBEIiIHKY MaTepialiB B €EKCTPEMAJIbHUX YMOBAX, 1O 1aJI0 3MOTY MiABUIIUTHU Ha NOPSIOK

>KapOCTIMKICTh HIXpOMY 3a PaXyHOK IIOJIIMIIIEHHS CTPYKTYPU IIOPOMKOBOI KOMIIO3ULIiI.

2. We solved important scientific and technical challenge - set of physical and chemical bases of managing the
processes of sintering and tribological properties of powder formulations containing compounds with different
physico-chemical nature and volatile selenides of transition metals in their thermal and thermodynamic instability.
For the first time experimentally and theoretically established mechanisms of stable dissipative structures by
thermal decomposition of selenides and sintering of metal compositions containing them. The mechanism of
preservation of equilibrium and the formation of dissipative structures, due to the reaction of autowave processes.
It is shown that the basis of their appearance is a self-oscillating reaction, due to the generation of atomic
selenium, or any gas belonging to the subgroup, such as oxygen. A general principle of creating a self-assembled
tracks, which consists in the implementation of closed-loop instabilities. It includes a thermodynamic instability,
as a source of excitation of the system, and simultaneously generates a chemical that causes the autowave
processes. Their interaction in discrete homogeneous medium initiates nonequilibrium phase transitions that
change the scale of the reaction system and blocking its motion towards equilibrium. When the reaction sintering
any non-equilibrium compositions of the interrelation of the thermokinetic and macroscopic behavior. Found that
in case of realization of the autowave regime is an active seal. Showing the active region of the deterministic
reaction sintering of complex arrangements and implementation of programming rheological behavior. The
regularities of formation of tribological properties of wear-resistant materials of construction for use in conditions
of dry friction in the vacuum of space, and the atmospheres of planets in the solar system. It is established that the
introduction of selenides in different compositions in all media reduces the amount of wear a few times, not only
due to their ability tverdosmazochnoy, and, above all, in connection with the emergence of self-organization
processes, which lead to nonlinear mechanisms of adaptation. Improved wear resistance of powder compositions
several times to work in a vacuum, air and environment, CO2 and investigated them in the real world, such as joint
tie rod. Distribution of physical-chemical bases of managing processes of nonlinear interaction of metals with
active molecular gases allowed to predict the behavior of materials under extreme conditions. This made it
possible to increase the heat resistance of nichrome on the order by improving the structure of the powder
composition.
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