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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dopmyBaHHs i TpaHchoOpMaLlisl IepioAUYHNX HAHOBYIJIEIEBOBMICHUX CTPYKTYP Ha IIOBEPXHi METaiB

KOpOTKOiMHYJ'[bCHI/IMI/I JIa3€PpHUMHU, MiKpOXBI/I.T[bOBI/IMI/I i M1a3MOBUMU METOdaMM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Formation and transformation of periodic nanocarbon-containing structures on metal surfaces with short-pulse

laser, microwave, and plasma methods

Pedepat yKpaiHCBKOIO:

Y MésKax 3BiTHOIO €Tany IPOEKTY BUKOHAHO KOMIIJIEKC €KCIIEPUMEHTAJIbHUX | TEOPETUYHUX JOCIIIKEHD,
CIIPSIMOBAaHMX Ha (POPMYBAHHS Ta K€PYBaHHSI JIa3€PHO-1HIYKOBAaHMMU NE€PiOUYHMMY TOBEPXHEBUMHU CTPYKTypaMU
(JIITITIC) Ha MeTanax i CIjIaBax i3 BUKOPUCTAaHHAIM (PEMTOCEKYHIIHUAX Ta HAHOCEKYHIHUX JIa3epiB. 3HA4YHy yBary
MPUIiJIEHO MiAroTOBIi TOBEPXOHb, 30KpeMa OITUMi3allii peskumiB MexaHiuHOi 06pOOKHU, IO JO3BOJIUIIO 3MEHIITUTH
IIOPCTKICTb Ta BpaxyBaTy €(PeKT TEXHOJIOTIYHOI CI1aIKOBOCTI. 3alIpOIIOHOBAHO Ta OOI'PYHTOBAHO (Pi3NUYHY MOJIEJIb
(opMyBaHHS MiKPO- Ta HAHOCTPYKTYP 3 YPaxXyBaHHSM BIUIMBY iOHi30BaHOI XMapy NPOAYKTIB a6JIs1lil Ha IO PEHHS
JIa3epHOro BUNPOMiHIOBaHHS. KOMITIOTEPHE MOJEJII0BaHHSI [IPOLIECiB MOTJIMHAHHS €Heprii Bifo6pasuio
Y3rOJIKEHICTh 3 EKCIIEPUMEHTAIbHUMU pe3yabTaTaMyu. CTBOPEHI TOBEPXHi NPOJIEMOHCTPYBAJIM KEPOBaHi
TPUOOJIOTIUHI, ONITMYHI Ta 3MOYYBaJIbHI BJIACTUBOCTI, BKJIIOYHO 3i 3HWKEHUM KoeillieHTOM TepTsl, 301/IbIIeHUM
CBITJIOBIIOMBAHHSM i perybOBaHOIO TiipodobHicTI0. OKpeMUil HAaIPSIM NOCIIiIPKeHb IIPUCBSIYEHO JIa3€PHiil
mopudikanii TOKpUTTIB i3 HAHOBYIJIElEeBUMU MaTepiajlaMy, a came BUpilleHHIo Ipobsiemu aaresii rpaditoBux
IIapiB 3 METaJI€eBUMU [TIOBEPXHSIMHY, L0 € aKTyaJIbHUM JJIs1 EHePrOHaKONUYyBaJbHUX KOMIIOHEHTIB. [TokazaHo
noTeH1ian GeMTOCeKYHIHOI J1a3epHoi iHQY3ii K albTepHAaTMBY TPAAULIITHUM TEPMIYHUM i XIMiYHUM METOJAM.
OTpuMaHi pe3ynbTaTH NiATBepIKeHi METOaMU ONITUYHOI, €JIEKTPOHHOI Ta POQioMeTPUIHOI MiKPOCKOIIii
BiITIOBiHO [10 MI>XKHApOJHUX CTaHAAPTiB. BukoHaHi poboTH POpMYIOTh HOBI PyHIaMEeHTAIbHIi ySIBI€HHS IIPO
IIPOLIECH JIa3€PHOI CTPYKTYPU3allii Ta CTBOPIOIOTH MiAIPYHTS IJ1s1 IPAaKTUYHOIO BIIPOBAIKEHHS PO3POOJIEHUX
pilieHs y MamMHOOYIyBaHHi, eHepreTuli, 060poHHil cdepi Ta npunanobynyBaHHi. [IpoeKT peanisyeTbcs y
CHiBIIpali 3 yKPaiHCbKMMH Ta 3aKOPJOHHMMHU HayKOBMMU U IPOMUCJIOBMMHY YCTAHOBAMM, IO Ja€ 3MOTY PO3IINPUTH

MO>KJIMBOCTI /1711 OOMiHY TE€XHOJIOTiSIMU.

Pedepar aHIJIiHCBKOIO:

Within the reported project stage, a comprehensive set of experimental and theoretical studies was carried out
aimed at the formation and control of laser-induced periodic surface structures (LIPSS) on metals and alloys using
femtosecond and nanosecond lasers. Attention was paid to surface pre-treatment, including optimization of
mechanical processing regimes, which enabled surface roughness reduction and consideration of the
technological heredity effect. A physical model for the formation of micro- and nanostructures was proposed and
substantiated, considering the influence of the ionized ablation cloud on laser radiation propagation. Numerical
simulations of energy absorption processes showed good agreement with experimental results. The fabricated
surfaces exhibited tunable tribological, optical, and wetting properties, including reduced friction coefficients,
enhanced light reflectance, and controlled hydrophobicity. A separate research direction focused on laser
modification of coatings based on nanocarbon materials, particularly addressing the challenge of graphite layer
adhesion to metallic substrates, which is critical for energy-storage components. The potential of femtosecond
laser infusion was demonstrated as an alternative to conventional thermal and chemical methods. The results
obtained were validated using optical, electron, and profilometric microscopy in accordance with international
standards. The performed studies contribute to new fundamental insights into laser surface structuring processes
and establish a basis for the practical implementation of the developed solutions in mechanical engineering,
energy technologies, defense applications, and instrumentation. The project is conducted in collaboration with



Ukrainian and international academic and industrial partners, enabling expanded opportunities for technology
transfer and knowledge exchange.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCcBbKOI0: opmyBanHs i TpaHChOpPMALS IEPIOAMYIHNX HAHOBYIJIELEBOBMICHUX CTPYKTYP Ha

HOBerHi MeTasiB KOpOTKOiMHy.TIbCHI/IMI/I JIa3€PpHUMU, MiKpOXBI/IJ'IbOBI/IMI/I i 171a3MOBUMU METOoOdaMu

Ha3zpa HTII aHri#icbKo¥0: Formation and transformation of periodic nanocarbon-containing structures on

metal surfaces with short-pulse laser, microwave, and plasma methods
HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi P€3yJbTaTH: MeToau, Teopii, rinoresu

l'asy3p 3aCTOCYBaHHSI: AgialiiiHa Ta 060pOHHA, HAQTOGYAYBaHHS, €HEPreTUYHOTO MAIIMHOGYIyBaHHS Ta

Ipuafo0yayBaHHS.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Eran HaykoBo-TEXHIYHOTO MPOEKTY GYB CIPAMOBAHMI1 HA OCIIIKEHHS Ta KEPOBaHE (GOPMYBaHHS
[ePiOINYHNUX JIa3€PHO-IHAYKOBAaHUX MOBepxHeBUX CTPYKTYp (JIIIIIC), y TOMy 4KCIli HAHOBYIJIELLEBOBMICHUX, Ha
00pOO6II0BaHMX ITOBEPXHSX (METaliB, CIJIaBiB, TOIIO) i3 32CTOCYBaHHSIM HaHO- Ta PEMTOCEKYHIHOI J1a3epHO]
06po6ku. Ocob6MBY yBary NpUAijIeHO BIUIMBY TEXHOJIOTIYHO] CIIaJIKOBOCTI, 30Kpema Mikpopesbedy Ta IeeKTiB,
cpopMoOBaHUX Ha eTari MexaHiYHOTO 06pOb6IeHHs, HA OHOPIAHICTS i cTabinbHicTs JITITIC. OnTuMisanio peskumis
(dpesepyBaHHS BUKOHAHO 3 BUKOPUCTAHHSIM YMCEJIbHUX METO/IiB ONTUMI3alil Ta MojeoBaHHs. [JocinKeHo
MeXaHi3MM OPMYBaHHS [1€PiOAMYHUX CTPYKTYP 32 YMOB JIa3epHOi abJisLii 3 ypaxyBaHHSIM BIIUBY i0HI30BaHOI
XMapH MPOAYKTIB abis1ii Ha IPOCTOPOBUI po3noain eHeprii. [IpoBeneno anasniz 3D-mOPCTKOCTI 06pO6IEHUX
[IOBEPXOHb BinnosigHo 1o ISO 25178 i3 3acTocyBaHHSM ONTHUYHOI, 3D Ta e1eKTpOHHOI Mikpockorii. BuBYeHO BIIUB
cpopmMoBaHUX MIKPOCTPYKTYP Ha ONTUYHI, 3MOYYyBaJIbHi Ta TPUOOJIOTIUHI BJIACTUBOCTI TOBEPXOHB, & TAKOX
eeKTUBHICTb J1a3epHOi MoauQiKallii TOKPUTTIB i MEMOPAHHUX CUCTEM [J1s NI BUIIEHHS X PYHKIIOHAJIbHUX

XapPaKTEPUCTUK.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI mpoyKiii (Matepiasis,

TEXHOJIOTI! TOMIO) J1s1 3a0e3I1eYeHHsI eKCIIOPTHOTO NIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs:
BrnpoBags>keHnHs HTII: He snposamxero
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 09.2026
3akiHyeHH4 eTamy: 11.2026
Crno>kuBavi NPOAYKIii: Haykosui.
IlepcrieKTHBHI PUHKH: Punky YKpaiHy Ta 3aKOPAOHHI PUHKA.
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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(7. T. H., mpodecop, 05.02.08)

BignoBigasbHUMH 3a HiATOTOBKY I'ypenko IOxis IBaHiBHA

00JIiKOBUX JOKYMEHTIB

Tenedon 0506098392

PeecTpaTtop IOpuenko TeTtsiHa AHaToiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKOBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




