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Pedepar:

1. O6'exToM mocmigKeHHs € (Pi3snyHi 3aKOHOMIPHOCTI (POPMYBAHHSI CTPYKTYPU €J1IEKTPOOCAIHKEHUX METAJIEBUX

IUTIBOK Ha M€TaJIeBUX MiJKJIaJKax, OTPMMaHUX OCAIPKEHHSIM Ha MOCTITHOMY, iMITyJIbCHOMY CTPYMax Ta B yMOBax

JIa3€pHOTO BIUIMBY. MeTOI0 IYcepTaLifiHOi pOOOTH € BCTAHOBJIEHHS B3a€MO3B'SI3KY MiXK KiHETUKOIO

€JIEKTPOKpHUCTai3alii, CTPyKTypOIO i BJJaCTUBOCTSIMU MeTasleBUX I1iBOK. Pa3oBuil cKaz i CyoCTPYKTYpy

MeTaJIeBUX IUTiIBOK JOCJIIKyBajii MeTogaMu peHTreHorpadii ta enexkrponorpadii. PisnyHi B1acTUBOCTI HOKPUTTIB i

IJIiBOK JOCJIIKyBajv METOIAMU BUMIiPIOBaHHS MIKPOTBEPIOCTI Ta aAre3iiHoi MinjHOCTI. EKCcriepuMeHTanbHe

BN3HA4Y€HHA MOLYJIA HOnra IIpOBOANJIN aKYyCTUYHNM i TEH3OMETPUIHNMU METONAMU. ,H]IF[ PO3paxyHKYy KiHETUYHUX i

TEPMOAVHAMIYHUX BEJINYMH BUKOPUCTOBYBAJIM KBAHTOBO-MEXaHIuHI po3paxyHKu. EHepriio 3B'43Ky afi-aToMa 3

IiAKIa1KO0I0 00YUCIIOBAIM 32 LONOMOroI0 Teopii pyHKuioHany ryctunu (TOI'). BukopucraHHs



B3a€MOJ,ONIOBHIOIOYMX METO/IB JOCIIIKEHHS, allPOOOBAHOTO anapaTy MaTEMaTUYHO] i CTATUCTUYHOI Pi3nUKU 3
[IaK€TOM Cy4aCHMX OO0YMCIIIOBAJIbHUX NIPOTPam JI03BOJIAJIO OTPUMATH KOPEJIALII0 MiX pe3yJbTaTaMU MOLEJbHHUX i
€KCIIEPMMEHTAJIbHUX JIOCIIiI)KEeHb, a TAKOX iX BiANOBITHICTh cydacHUM Qi3MYHUM YSIBIEHHSM, 110 3a6e3neuye
IOCTOBIpHICTh OTPUMAHMX HAYKOBUX Pe3yJbTaTiB. POO60Ta po3BUBaE iCHYIOUI YsIBJIEHHS OA0 (i3UYHAX MEXaHi3MiB
YTBOPEHHSI Ta POCTY METaJIEBOI IJIiBKU B a,COPOOBAHUX LIapax IpU eJeKTpoKpucTaisauii meranis. [IpakTnynHa
L[iHHICTh OTPMMaHUX PE3YJIbTATiB MOJISITA€ Y BCTAHOBJIEHHI 3aKOHOMipHOCTE! (POPMYyBaHHS CTPYKTYPH, 1110 A€
MOXJIMBICTb OTPUMYBATH METaJIEB] IIJIIBKU 3 HEOOXITHMMY 33laHUMU BJIACTUBOCTSIMU. HaBeneHi pesyabTaTu
CTaHOBJISITh IHTE€PEC M7 MIKPOEJIEKTPOHIKMA CTOCOBHO (PYHKLIOHAJIbHUX IIOKPUTTIB i 3MIIJHIOIOUKX [TIOKPUTTIB 17151

MalIMHOOYyBaHHSI.

2. The object of research is the physical patterns of the formation of the structure of electrically deposited metal
films on metal substrates obtained by precipitation on constant, impulse currents and under conditions of laser
influence. The purpose of the dissertation is to establish the relationship between the kinetics of
electrocrystallization, the structure and properties of metallic films. Phase composition and substructure of
metallic films were investigated by X-ray and electron diffraction methods. Spectral microanalysis of the elemental
composition of the surface and the boundary of the "film-lining" was carried out using raster electron microscopy.
The microstructure of metal films was investigated by a metallographic method using optical microscopes.
Physical properties of coatings and films were investigated by methods of measuring microhardness and adhesion
strength. Experimental determination of Young's modulus was carried out by acoustic and strain-gauge methods.
To calculate kinetic and thermodynamic quantities, quantum-mechanical calculations were used. The binding
energy of the ad-atom with the substrate was calculated using the density function theory (TFD). The use of
complementary research methods, the tried and tested apparatus of mathematical and statistical physics with the
package of modern computer programs allowed to obtain a correlation between the results of model and
experimental studies, as well as their compliance with modern physical representations, which ensures the
reliability of the scientific results. The work develops existing ideas about the physical mechanisms of the
formation and growth of a metallic film in adsorbed layers in electrocrystallization of metals. In the work for the
first time, on the basis of calculations of the binding energy of the atoms of Ni, Cu, Fe and Zn on wettable and non-
absorptive substrates, mechanisms of nucleation in adsorbed layers at high overvoltages have been established. It
has been shown for the first time that in the process of film growth, the value of the crystallographic indexes of the
axial texture decreases. Based on the study of kinetics of electrocrystallization, models and mechanisms of growth
of metallic electrodeposited films for various surge superstructures are grounded. Complex studies of the
transition layer at the boundary of the "film-lining" showed that in the initial stages there is the formation of a
diffusion region on the edge of the "film-lining", which is the determining factor responsible for the adhesion
strength of metal films with a metal lining. The value of the activation energy of bulk diffusion in the framework of
the model of inconsistent spheres has been calculated, which allowed to predict the possibility of forming a solid
solution on the boundary of the "film-lining". The practical value of the results obtained is to establish the patterns
of formation of the structure, which makes it possible to obtain metallic films with the necessary given properties.
These results are of interest to microelectronics in terms of functional coatings and hardening coatings for
machine building.
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