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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dizuko-TexHiuHi 0CHOBU (POPMYyBaHHS 6AaraTOKOMIIOHEHTHUX, HAHOCTPYKTYPOBAaHUX (PYHKIIOHAJIbHUX [TOKPUTTIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Physicotechnical foundations of formation of multicomponent nanostructured functional coatings

Pedepar yKpaiHCBKOIO:

[TOKPUTTS, KPUCTAJIV, METOOU JOCJIIPKEHHS, MATEMATVYHE MOJEJIFOBAHHS, MOPOOJIOT'TA
[TOBEPXHI, EJIEKTPO®I3IYHI BJIACTVBOCTI. O6'eKT mocimKeHHs - MOp(OJIOTisl IOBEPXHi, KpUCTalivHa
CTPYKTypa Ta Qi3nyHi BAUCTUBOCTI PEYOBUHU y BULJISIAAI IOKPUTTS. MeTa po60TH - CTBOPUTHU (i3UKO-TEXHIUHi
OCHOBU (POPMYBaHHS 6araTOKOMIIOHEHTHUX HAHOCTPYKTYPOBAHUX (PYHKLIOHAJIbHUX IIOKPUTTIB. MeTou
OOCIIIKEHHS - MaTEMAaTUYHE MOJEIIOBAHHS, €JIEKTPOHHA MIKDOCKOIIif, €JIEKTPOHHUI €HEPrOAVCIIEPCITHUN
aHajli3, eJeKTpuyYHa criekrpockonis. Pesynbrat HIIP Ta ix HOBM3HA: 1. MeTOIOM MaTeEMaTUYHOTO MOJIEJTIOBAaHHS
BCTAHOBJIEHO KOHQIrypallito MarHiTHOrO 110J1s JJ1s1 Pi3HUX AiJITHOK po6040i KaMepH TEXHOJIOTIYHOX YCTAaHOBKHY, 110
326€3Me4YUTh ONTUMI3alliI0 yMOB HAHECEHHS ITOKPUTTIB iOHHO-TIJIa3MOBUM METOJOM. 2. BCTaHOBJIEHI YMOBU
nigBUIIEeHHS (PYHKIIOHAIBHOI CTIMKOCTI CUCTEMU K€PYBAHHSI T€HEPATOPOM I1JIa3MU IIJISIXOM BBEJI€HHS BiITIOBIIHUX
3MiHHUX HaBaHTaXXEHb. 3. [JOCIiI>)KEHO BILJIMB YMOB BUMIPIOBaHHS €JIEKTPOEMHOCTI Ta TAHTE€HCY KyTa
IieJIeKTpUYHUX BTPAT KOHJEHCcaTopa 3a AonoMorolo BuMipoBaya LCR-819 Ha TouHiCTb BiMipioBaHb. OOGIPYHTOBAHO
HEeOOXiIHICTb BUKOPUCTAHHS [IKepeJla 6e3nepebiiiHOro SXUBJIEHHS IJ11 OCSITHEHHS HalKpalliX METPOJIOTIYHUX
XapaKTEPUCTUK BUMIiPIOBaHb. 4. 3alIpONIOHOBAHO HOBi METOJY BUSIBJIEHHS €JIEKTPUYHMX HEOTHOPIIHOCTEN B
3pa3Kax HalillpBOBIAHUKIB LMIiHIPHUYHOI (GOPMHU Ta 6€CKOHTAKTOHOIO BUMIPIOBAHHS IUTOMOTO €JIEKTPOOIypY
TaKuX 3pasKiB B (popMi MyacTuHU. 5. MeTo, BUSIBJIEHHSI €JIeKTPUYHUX HEOQHOPiAHOCTEN anpob0oBaHO IIpU
IOCJIiIKeHHI BUCOKOEHTPOMINHUX ciaBiB cuctemu Ti-V-Zr- Nb-Hf. Bepie BcTaHOBJIEHO, 1110 IPU JOCIIiIKEHHI
LIMX MaTepiajiB y 3MiHHOMY €JIEKTPUYHOMY I10JIi 3 BAKOPUCTAHHSIM CUCTEMHU 3 IIJIOCKOTO HEPYXOMOTO T2 PyXOMOTO
LUMJIIHAPUYHOTO €JIEKTPO/IiB BUSIBJISIOTHCS AiJISIHKY Pi3KMX 3MiH IIapaMeTpiB 3pa3ka. 6. BCTaHOBIEHO 0COOJIMBOCTI
mopdosiorii moBepxHi mokputTiB WC, 11oB's13aHi 3 MaTepiasloM OCHOBHU Ta Bi1ajIeHiCTIO JOCTiIKyBaHOI TisIHKA

BiTHOCHO ii Kpalo.

Pedepar aHr1ilicbKOIO:

COATINGS, CRYSTALS, RESEARCH METHODS, MATHEMATICAL MODELING, SURFACE MORPHOLOGY,
ELECTROPHYSICAL PROPERTIES. The object of study is the morphology of the surface, the crystal structure and
the physical properties of a substance in the form of a coating. The purpose of the work is to create the physico-
technical basis for the formation of multicomponent nanostructured functional coatings. Research methods -
mathematical modeling, electron microscopy, energy-dispersion electron analysis, electrical spectroscopy. The
results of research and their novelty: 1. By the method of mathematical modeling, the configuration and magnitude
of the magnetic field induction for various models of the working chamber of the technological installation, which
provides the coating by the ion-plasma method, is established. The uniformity of the field in the direction of the
axis of the coils generating it is revealed. 2. It was established that the functional stability of the plasma generator
control system with partitioned cathode nodes in the mode of ion-plasma deposition of multicomponent
nanostructured materials depends on the method of binary transmission of command signals to the ballast resistor
block. Such a distributed system makes it possible not to overload the installation information channels. The
calculated tolerances of the values of current and voltage make it possible to control the operating modes of the
plasma generator. 3. The influence of the measurement conditions of electric capacitance and the tangent of
dielectric loss angle with the help of the LCR-819 on the measurement accuracy is investigated. The necessity of
using an uninterruptible power supply to achieve the best metrological characteristics of measurements is
substantiated. 4. New methods of detecting electrical inhomogeneities in semi-insulating cylindrical specimens



and non-contact measurement of the electrical resistivity of such specimens in the form of a plate are proposed. 5.
Methods for identifying electrical inhomogeneities were tested on high-entropy alloys Ti-V-Zr-Nb-Hf. It has been
established that these materials have a complex surface morphology, on which inclusions of various composition,
size and shape are found. For the first time, it was established that the study of these materials in an alternating
electric field using a system of flat stationary and movable cylindrical electrodes reveals areas of abrupt changes in
electrical resistivity and quality of the sample. Moreover, the latter occur much more frequently.
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MO/IEJII0OBAaHHS BCTAHOBJIEHO KOH(PIrypalilo Ta BeJIMYMHY iHOYKILil MarHiTHOTO MOJIs AJ1s1 Pi3HUX MoZesell po604oi
KaMepH TeXHOJIOTIYHOI yCTaHOBKY, 1110 3a0e3Ieuyye HaHeCeHHs IOKPUTTIB iOHHOIJIa3MEHHUM METO/IOM.
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posIofiseHa cucrTeMa Jae MOXKJIMBICTh He IIepeHaBaHTaKyBaTy iHQopMalliliHi KaHaly YyCTaHOBKU. Po3paxoBaHi
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