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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

AZIIMTVBHA TEXHOJIOTIS €JIEKTPOOCAIIKEHHS METaJIiB 1171 3D-IpyKy HOBUX MaTepiasiB

Ha3sBa po6oTH aHIJIilICbKOIO:

Additive technology of electrodeposition of metals for 3D printing of new materials

PedepaT ykpaiHCbKOIO:

Y Mesxax OOCiIKEHHS pO3p00JIEHO HOBY TEXHOJIOTIIO €JIeKTPOXiMiuHOro 3D-IpyKy, sIKa LO3BOJISIE CTBOPIOBATU
MeTaseBi meTasi 3i ckiamHoI0 reoMeTpielo. OCHOBOIO pOOOTH CTana ifes 3aMiHUTH TpanuLiiHI MeTOAU
BUT'OTOBJIEHHS METajleBUX BUPOOIB Ha 6isblll eHeproeeKTUBHUI Ta LOCTYIIHUM rTpouec. TexHosoris 6a3yeTbCs Ha
BMKOPHMCTAHHI CIeLiaJIbHUX €JIEKTPOJIITIB, sIKi 3206€31eUyI0Th OCA/I)KEHHSI METajly 6€310CEPEIHbO 3 PO3YuHYy. Lle
I03BOJIsSI€ MiHIMi3yBaTU BTPaTU MaTepiany Ta 3a6€3MeYUTU BUCOKY TOUHICTb IPYKY. Y X0Zi pOOOTH CTBOPEHO
MyJIbTUQIZNYHY MOJIEJIb, sIKA LO3BOJISIE IIPOTHO3YBATH IIOBELiHKY €JIEKTPUYHOTO I10JIs1 B €JIeKTPOJIITI Ta
ONTUMI3yBaTU NapaMeTpu npouecy. JJabopaTopHa yCTaHOBKA, pO3p00JIeHa B paMKax JOCJIiJKEHHS, BKIII0Uae
CIIeLliasIbHi CUCTEMU [IJIS1 PyXy POOOYOro €JIEKTPOJIa, IO CIpHsi€ PiIBHOMIPHOCTI Ta TOYHOCTI APYyKy. Pedynbraru
II0Ka3aJjH, 1o eJeKTPOoXiMiuHui 3D-ApyK MoXKe OyTU €(PEKTUBHUM iHCTPYMEHTOM [1J151 BUTOTOBJIEHHS KOMIIOHEHTIB
i3 3aJaHNMM ME€XaHIYHMMMU Ta XiMiYHUMU XapaKTePUCTUKAMU. JJOCIIiIKEHO KOPO3iliHy CTiMKICTh i MEXaHIYHY
MiLIHICTh HAZPYKOBAHMX 3Pa3KiB, a TAKOXK iX IMOTEHLiIIHE 3aCTOCYBAaHHS B SIKOCTi KaTajli3aTOPiB y IPOMUCIIOBUAX
npouecax. LI TEXHOJIOr IS BiIKpHUBa€e HOBI MOXKJIMBOCTI [IJIs1 TPOMMCJIOBOCTI, 30KpEMaA B rajly3sx asiallil, eHepreTuky,
MeJIVIMHY Ta MalIMHOGY lyBaHHs. [i BIPOBA)KEHHS /J03BOJIUTh 3HU3UTY BUPOGHUYi BUTPATH, 3MEHIIUTHU BILUIUB HA

JIOBKIiJLJIs1 Ta CTBOPIOBATH JeTalli 3i CKIaHOI reOMeTpPi€l0 B OJUH €Tall.

Pedepar aHIJ1iHCBKOIO:

As part of the research, a new electrochemical 3D printing technology has been developed, enabling the creation
of metal parts with complex geometries. The foundation of this work was the idea of replacing traditional methods
of metal fabrication with a more energy-efficient and accessible process. The technology relies on the use of
specialized electrolytes that allow metal deposition directly from a solution. This approach minimizes material
waste and ensures high printing precision. A multiphysics model was developed during the study, enabling the
prediction of electric field behaviour in the electrolyte and optimization of process parameters. The laboratory
setup designed as part of this research includes specialized systems for the movement of the working electrode,
contributing to uniformity and printing accuracy. The results demonstrated that electrochemical 3D printing could
be an effective tool for manufacturing components with specified mechanical and chemical properties. The study
investigated the corrosion resistance and mechanical strength of printed samples, as well as their potential
applications as catalysts in industrial processes. This technology opens new opportunities for various industries,
particularly in aviation, energy, medicine, and mechanical engineering. Its implementation can reduce production

costs, minimize environmental impact, and enable the one-step fabrication of complex geometric parts.
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