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ocBiTH i Hayku YKpainu, [JHinpo, 2023. JucepraniiiHa po60oTa IPUCBIYeHA BCTAHOBJIEHHIO 0COOIMBOCTEN
(a30yTBOPEHHS METAJIiB Ta CILJIaBiB TP €JIEKTPOKPUCTasi3alLlii Ha KaToi pi3HOro arperaTHoro CTaHy Ta
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IIEPEOXOJIOMIKEHOTO PiIKOTO CTaHy. Bu3HaY€eHO HANPsIMU IPAKTUYHOTO BUKOPUCTAHHSI BUSIBJIEHUX OCOOJIMBOCTEN
€JIEKTPOXiMIiYHOTO (pa30yTBOPEHHS METaJIiB Ta CILJIaBiB B raJbBaHOTEXHilli, B eHepreTULli Py BUPOOHULTBI XiMIYHUX
IPKepeJsl CTPyMY i B paKeTHO-KOCMIUHIl TeXHilli Ipy1 BUTOTOBJIEHHI BUPOOIB CliellialbHOro Npu3HayeHHs. Kio4osi
CJI0BA: €JIeKTpOXiMidHe a3oyTBOPEHHS, CTPYKTYpa, (pa30BUil CKJIaMl, TEKCTYPa, €JIeKTPOXiMidYHE TIOKPUTTS,
IHTEpMEeTaIil, PiAKUM KaTo,.

2. Korolyanchuk D.G. Features of phase formation in metals and alloys during electrocrystallization at a solid or
liquid cathode of the same chemical composition. — Qualifying scientific work on manuscript rights. Dissertation
for the degree of Candidate of Technical Sciences (Doctor of Philosophy) in the 05.02.01 «Materials Science» (13-
Mechanical Engineering). - SHEI "Ukrainian State University of Chemical Technology", Prydniprovska State
Academy of Civil Engineering and Architecture» of the Ministry of Education and Science of Ukraine, Dnipro, 2023.
The dissertation is devoted to revealing the features of phase formation in metals and alloys during
electrocrystallization at cathodes of different aggregate states but the same chemical composition, and application
of the identified features in the production of electrochemical coatings and foils with enhanced properties. The
issues directly related to nucleation processes in electrochemical coatings are quite topical. A great deal of
research has addressed nucleation processes, but in most cases they have been based on theoretical foundations.
According to the current concepts, the electrochemical phase formation of a metal or alloy in an aqueous solution
occurs by "embedding" the ions from the aqueous solution, or atoms formed on the metal or alloy surface, into
their crystal lattices. However, none of the existing concepts has yet received satisfactory experimental validation.
A new concept of electrochemical phase formation in metals and alloys through the supercooled liquid state stage
has been proposed recently. According to this concept, the electrochemical deposition of a metal /alloy at a solid
cathode in an aqueous medium involves the emergence of a highly supercooled metal liquid in the form of a
multitude of liquid clusters of atoms released in an avalanche-like manner in different places near the cathode or
growing deposit; the metal liquid then undergoes an ultra-fast solidification at the deposition temperature. The
purpose of the work was to experimentally verify the above concept by identifying the features of the phase
formation in metals and alloys during electrocrystallization at a solid or liquid cathode of the same chemical
composition and, should the validity of the proposed concept be confirmed, to apply it to improve the properties
of electrochemical coatings. The directions of a practical application of the identified features of electrochemical
phase formation in metals and alloys have been defined, including galvanic engineering, the production of
chemical current sources in energy industry, and the manufacture of special purpose products in rocket and space
technology. The obtained experimental results confirm the validity of the concept of electrochemical phase
formation in metals and alloys through the stage of supercooled liquid state. Key words: electrochemical phase
formation, structure, phase composition, texture, electrochemical coating, intermetallic compound, liquid cathode
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IloBHe HaliIMeHYBaHHS IOPUAHYHOL OCOOM: [HCTUTYT TPAHCTIOPTHUX CUCTeM i TexHooriil HanionasnbHoi

akageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 20204271

Micue3Haxoa>KeHHS: By [TucapxeBcbkoro, 6y, 5, [Hinpo, HinpoBcbkuil p-H., 49005, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

HanimeBcbkul BnaguciiaB BajieHTUHOBUY

HanimeBcbkui BiaguciaB BajieHTUHOBUY

Cno6opsgniok C.O.

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



