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Pedepar:

1. Y puceprauiiiHiii po60Ti BUPIlIEHO Ba)KJIMBY HAYKOBO-TIPAKTUYHY NIPO6IEMYy BCTAaHOBJIEHHS MEXaHi3MiB
$pukLiiHOI B3aeMOIii KOHTAKTHUX MMOBEPXOHB 32 Jii KOPO3iliHOTrO Ta BOJHEBOr0 YMHHUKIB, BUPilIEHHS SIKOi
PO3LINPIOE PO3YMiHHS MEXaHi3MiB TPMOOKOPO3ii, 110 1a€ MOXJIMBICTh HAYKOBO-OOIPYHTOBAHOIO MiIX0y 4O BUOOPY
METO[IiB MiJIBUIIeHHS PO60TO3ATHOCTI Tpubomap. Po3pobieHo Ta BHOCKOHATIEHO eIeKTPOXiMivHi migxonu njis
BMBYEHHSI [IPOLIeCiB TPUOOKOPO3ii, 1110 AAI0 MOXKJIUBICTb: CYTTEBO MiABUIIMUTY TOYHICTh BUMipIOBaHHS
€JIEKTPOJHOTO NOTeHLiay IIPY TPUOOKOPO3ii, BUKOPHUCTOBYIOUM KalISIPHUI 30H; 32 CTPYMaMHU IOJIsipy3aliii

OI_LiHIOBaTI/I iHTEHCUBHICTb 3HOMYBAHHSA Td BCTAHOBJIIOBATU MeXaHi3MU pyﬁHYBaHHH IMaCrMBHUX MaTepiaJ’[iB 3a



CIIiBCTaBJIEHHSIM TIOTE€HLia/liB KOPO3ii, CBKOOHOBIEHOI TOBEPXHI Ta TPMOONOTEHIialy. BUB4€HO BIIMB 30BHILIHBOI
nosisipusauii Ha Tpu6okoposito cinasy J16T ta crasni 08X18HI10T. BctaHOBIIEHO, 1110 KATOLHA MTOJISIPU3ALLisSt MOXKe
rajJibMyBaTU pPy/MHYBaHHS METaJliB IIpPU TPUOOKOPO3ii 32 paxyHOK 3HUKEHHSI LIBUAKOCTI KOPO3iliHUX ITPOLIECiB, a
TaKOX [IPU3BOJUTHU [0 iHTeHCU(iKallii KOpO3iliHO-MEXaHIYHOrO 3HOLIYBaHHS 32 BOAHEBOI Jemnossipusauii. Ha ocHoBi
KOMILJIECY [IOCJIiI>KeHb BCTAHOBJIEHO 3MiHy MeXaHi3MiB TpuOOKOpo3ii TexHiyHO ynctux mertais (Fe, Ni, Zr, Nb, Cu,
Al, Ti) 3a pi3HuX peKUMIB BOIHEBO] Aenossipusallii. BuBueHo 3MiHy BjIacTMBOCTE! TOBEPXHEBUX 1IapiB 3a1i3a Ta
cTajieil BHACJIiOK €JIEKTPOJIITUYHOIO HABOAHIOBAHHS Ta iX POJIb B CYKYITHOCTI 3 COPOLiIIHO-1eCOpOLiltHUMU
npouecaMy y QpUKIIilHil B3aeMOIii NIOBEPXOHb. BpaxoByoun MexaHi3MU B3aeMO/ii TOBEpXOHb METaJliB MIpU
TpUOOKOPO3ii 3a [Iii BOJHIO Ta BIIJINBY BTOPUHHUX CTPYKTYP, 3aIIPOIIOHOBAHO e(eKTHBHI HAYKOBO OOI'PYHTOBaHi
METO/IM Mi/IBUILIEHHS ONOPY PYMHYBaHHIO METAJIB 3a TEPTS B KOPO3ifHO-aKTUBHUX Ta HABOJHIOBAJIbHUX
cepesoBUIIAX.

2. The dissertation presents a solution of an important scientific and practical problem of establishing mechanisms
of frictional interaction of contact surfaces under the action of corrosion and hydrogen factors, the solution of
which expands the understanding of tribocorrosion mechanisms, which allows a scientifically well-grounded
approaching to choose methods to improve tribopairs. The method of measuring the electrode potential in
tribocorrosion studies using a capillary probe was improved, which made it possible to more accurately assess the
potential of different sections of the friction track and undeformed surface. An empirical relationship between the
width of the friction track in tribocorrosion and the polarization current at the corrosion potential has been
established, which makes it possible to quickly assess the degree of its wear by the electrochemical properties of
the friction pair. It is established that the ratio between the values of corrosion potential, tribopotential and freshly
renewed surface potential can be used to assess the frictional properties of secondary structures and the wear
mechanism, in particular the D16T alloy The dual effect of cathodic polarization on the tribocorrosion of D16T alloy
and steel 08X18H10T is shown: reduction of corrosion rate and fracture inhibition at the potentials below the
juvenile surface potential and increase of corrosion-mechanical wear during hydrogen depolarization. Anodic
polarization intensifies the formation of secondary structures and increases wear. The coefficient of friction
decreases insignificant. It was shown for the first time that the frictional interaction under anodic polarization
initiates the shift of the pitting potentials of the 08HI8H10T alloy towards the corrosion potential. It is established
that the parameters of fine crystalline structure, phase composition and micromechanical properties of surface
layers of metals change due to electrolytic hydrogenation, which determine their tribological behavior and wear
mechanisms. It was found that galvanic composite coatings Ni-P and Ni-B after heat treatment reduce wear of
steel 17Mn1Si in 2-5 times in a hydrogen environment and wear of aluminum alloy J16T in a chloride-containing
environment in ~ 7 times. It has been shown for the first time that the combined action of hydrogenation and
friction accelerates diffusion processes in an amorphous Nickel-phosphorus coating, which promotes the
formation of a reinforcing phase of Ni3P in the surface layers, which increases its wear resistance. It is shown that
the high corrosion resistance and hardness of the coatings deposited by the plasma powder method do not
determine their corrosion-mechanical wear resistance. The corrosion resistance of coatings based on iron, nickel
and iron-nickel increases in corrosive environments with increasing pH, increases, but their tribocorrosion
resistance decreases by 25-30%, which is determined by the nature of secondary structures in the friction zone. It
was found that the addition of graphite (2-4%) to the BH20 composite increases its tribotechnical characteristics
during dry friction, reduces its corrosion and tribocorrosion resistance by 2-2.5 times. The modification of the
Nickel matrix of BH20 composite by chromium carbides (1% Cr3C2) decreases the corrosion rate in 3% NaCl
solution and the corrosion-mechanical wear by 10-12%. It is shown that the corrosion resistance of this alloy
increases with increasing pH of the solution from 2.5 to 9.9, and the tribocorrosion resistance increases 2-3 times.
It is shown that the chromates, which are effective corrosion inhibitors, accelerate tribocorrosion of the aluminum
alloy by ~ 40% due to the formation of conversion films. Instead, zinc phosphates increase the corrosion and wear
resistance of D16T aluminum alloy by ~30% due to the formation of plastic secondary structures. The rate of
formation these structures depends on the mechanical and electrochemical factors. It was found that the addition
of silver and phosphate nanoparticles to aqueous environments and lubricants increases the tribological and



tribocorrosion behavior in friction pairs of steel 20 - steel IIIX15 by ~ 35%. The composition of lubricants with the
addition of nanoparticles is proposed, which is used in the nodes of drill bits and reduce their wear. The results of
the work have been implemented in the enterprises of Ukraine, in particular at PAE "Konotop Rebar Plant", LLC
"Universal Drilling Equipment" and the state research and production enterprise "Alcon-Tverdosplav".
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