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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:

BrKOHaAHO NOIIYK METOLiB, HOBUX iHCTPYMEHTIB 1 TEXHOJIOTIYHUX ITaPAMETPiB CTBOPEHHS NIEPIOIUIHUX
noBepxHeBux 3D CTPYKTyp Ha HAHO-, MiKpPO- Ta MaKpOPiBHSX. PO3p06sIeHO KOMIIJIEKCHY 6araTOCTyIIEHEBY MOJIEJIb,
3 BUKOPOUCTAHHSIM HallCy4aCHIIIO] JBOXTEMIIEPATypHOI TeOopii TEIIONepeHO Y, IKa BpaXoBye 6araToCTyIE€HEBUN
IIpoLieC IOTJIMHAHHS JIa3ePHOIO BUIIPOMIHIOBAHHS, 3 YpaXyBaHHIM 3MiHM KoeillieHTiB MTOTJIMHAHHS Bif] iIMITyJIbCY
II0 IMITyJIbCY, @ TAKOXK 3MiHM (i3MKO-XiMiYHUX BJIACTUBOCTEN [1OBEPXHi. MOZeJIb BUKOPUCTAHO [iJ1s1 PO3POOKHU i
TeopeTU4HOi Bepigikauii HoBoi rinore3n popmysanHst MJIIITIC. BucnosneHa rinoresa 6yJia IpakTUYHO IIEPEBipeHa
€KCIIEPUMEHTAJIbHO, 3'SICOBAHO 110 Ha POPMOYTBOPEHHS MIKPOCTPYKTYP MO>KHA BILJIMBATU Y€pPe3 yTBOPEHHS
IOOATKOBOTO MArHiTHOTO Ta €JIEKTPUYHOTO I10JIiB, SIKi 3MiHIOIOTh CTPYKTYPY CEPELOBUIILA PO3NIOBCIOIKEHHS
JlazepHOro npomeHs. Ha 6a3i oTprMaHuX 3HaHb PO3POOGJIEHO HOBI i IOKpallleHi iCHYI0Ui JIa3epHi TEXHOJIOTT AJ1s1
3a6e3MeYeHHs ONITUMAJIbHUX YMOB 00po6ku Ta oTpuManHs MIIITIIIC 3 noTpi6HMMU BIaCTUBOCTSIMU. Briepeie
MIPOBENIEHO CEePilo eKCIEePiMEeHTIB MO0 6araToeTanHoi 06pOOKYU OBEPXOHbD i3 ITOCJTiIOBHUM BUKOPUCTAHHSIM HAaHO-
Ta PEeMTOCEKYHIHOrO j1a3epiB. CpopMOBaHO IOBEPXHI i3 KOMIIJIEKCHOIO MiKPOCTPYKTYPOIO, sIKa BKJIIOYA€ B cebe
€JIEMEHTHU HaHO-, MiKpO- i MakpoMaciuTaby. Pe3ysipTaTi 6araToeTanHoi 00pOOKY TaKOX MifTBEPIKYIOTh
BUCJIOBJIEHY TiNoTe3y pPOPMOYTBOPEHHS NOBEPXHEBOI MiKPOCTPYKTYPHU. 3 BUKOPUCTAHHSIM CYy4aCHOTO O0JIafiHaHHS
BVIBYEHO i IIiATBEPIKEHO MOKJIMBICTD IIPAKTUYHOIO BUKOPUCTAHHS OTPMMAHMX HAHO- Ta MIKPOCTPYKTYP JJISI
HAJJaHHS [TOBEPXHIM BUPOOiB MalIMHOOYAYBAaHHS MillHOCHUX, TiIpOQOOHUX BJIACTUBOCTEM, a TAKOX CTEJIC-
XapaKTEePUCTUK 100 3HMKEHHS TIOMITHOCTI MeTaJIeBUX [IOBEPXOHD AJIS PafapiB Ta JaJbHOMIPIB y
iHdppauepBoHOMY i BUIMMOMY [iana3oHi XBUJb. OTpUMaHO HOBI QyHIaMeHTaIbHI 3HAaHHS, MMiJBUIIEHO HAYKOBUI
piBeHb i po3BUHYTO iHHOBaLilHi TexHoJorii oo popmysaHHs MIIITIIIC Ha meTaneBiil NOBEPXHi Ta BUKOHAHO

KOMILJIEKCHE BUBYEHHS BJIACTUBOCTEN OTPUMaHUX ITOBEPXOHb.

Pedepar aHIJIiHCBKOIO:

A search was made for methods, new tools, and technological parameters for creating periodic surface 3D
structures at the nano-, micro-, and macro-levels. A complex multi-stage model was developed using the most
modern two-temperature heat transfer theory, which considers the multi-stage process of laser radiation
absorption, taking into account the change in absorption coefficients from pulse to pulse, as well as changes in the
physicochemical properties of the surface. The model was used to develop and theoretically verify a new
hypothesis for forming LIPPS. The hypothesis was tested experimentally, it was found that the formation of
microstructures can be influenced by the formation of additional magnetic and electric fields that change the
structure of the laser beam propagation medium. New and improved existing laser technologies were developed
based on the knowledge obtained to ensure optimal processing conditions and obtain LIPPS with the required
properties. For the first time, a series of experiments were conducted on multi-stage surface treatment with the
sequential use of nano- and femtosecond lasers. Surfaces with a complex microstructure were formed, which
includes elements of the nano-, micro- and macroscale. The results of multi-stage treatment also confirm the
stated hypothesis of the formation of the surface microstructure. Using modern equipment, the possibility of
practical use of the obtained nano- and microstructures to provide the surfaces of mechanical engineering
products with strength, hydrophobic properties, as well as stealth characteristics to reduce the visibility of metal



surfaces for radars and rangefinders in the infrared and visible wavelength ranges was studied and confirmed. New
fundamental knowledge was obtained, the scientific level was increased, innovative technologies for forming LIPPS
on a steel surface were developed, and a comprehensive study of the properties of the obtained surfaces was
performed.
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