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2. Technological maintenance of stainless-steel surface roughness with short pulse laser radiation

Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€HAa BUPIlIEHHIO aKTyaIbHOI HAyKOBO-TEXHIUHOI 33/1a4i, TOB'sI13aHOI i3 BUPIilIEeHHSIM
po6sieM MaJIONIOMITHOCTI BUPOOIB i3 HepyKaBitouoi crasi. O6'eKT AOCIIIPKEHHS — IIpoLec (POpPMYyBaHHS
nepiofgnyHUX Ta Biporiguux 3D cTpyKTyp npu moaudikalii IOBepxHi CTaJli 1a3epHUM BUIIPOMIHIOBaHHSM. [IpenmMer
IOCJIiIKeHHS - 3aKOHOMIPHOCTI pOpMyBaHHS NepioANYHYX i BiporigHux 3D CTPYKTyp Mpy HAHOCEKYHIHOMY
Jla3epHOMY 06PO06JIEHH] Ta iX pO3CiloBaJIbHOI 30aTHOCTI. MeTOlo AucepTaliiiHOi poOOTH € TeXHOJIOTiUHe
3abe3ne4eHHs MOPCTKOCTI I0BEPXHi ayCTEeHITHOI XxpoMOHiKeeBoi crani AISI 321 msixom i Mogudikauii ns
3a6e311eYeHHs CBITJIOBiI0MBAIIbHUX XapaKTePUCTHK Ha OCHOBI cTBOpeHHs 3D BiporigHux Ta nepioguyHux Mikpo- i

HAaHOCTPYKTYP KOPOTKOIMITyJIbCHUM Jla3€PHUM BUIIPOMIHIOBaHHSM. 3a pe3yJsibTaTaMi AucepTaLiiHOro



IOCIIiIKEHHS OTPUMAaHI TaKi HayKOBi pesysibTraT: O TpUMarsa Mojajblivi PO3BUTOK MOJEJb JIA3€PHOTO BIUIMBY Ha
MTIOBEPXHIO HEPJKABIIOUO]i CTaJIi 3 ypaxyBaHHSIM IIPOLECY CKaHYBaHHS ¥ IPOJOJILHOMY Ta IIONIEPEYHOMY HAMPSIMKY;
[TI0Ka3aHO, WO IIPU BUKOPUCTaHHI HAHOCEKYHAHOTO JIa3€PHOTO BUIIPOMIHIOBAHHS CTBOPIOIOTHCS NEPIOANYHI i
BiporigHi 3D cTpykTypu, GOPMYBaHHS SIKMX 32JIEKUATH Bill BIACTUBOCTEN MaTepiasy, IapaMeTpiB JIa3epHOTO
[IPOMEHIO Ta CTPATerii CKaHYBaHHS; BCTAHOBJIEHO, 1110 HA [TIOBEPXHI CTaJjli IPU HU3bKIN iHTEHCUBHOCTI JIa3€PHOTO
OIpOMiHEeHHS GOPMYIOTHCS TiZIbKY BiporigHi 3D CTPYKTypH, a 3i 36i/blIeHHSIM iHTEHCUBHOCTI JIa3€pHOTO
BUIIPOMiHEHHS [I0BEPXHEBI CTPYKTYPU TPaHCHOPMYIOTbCS B iepiofnyHi 3D CTPyKTYpH, 5IKi MalOTh MiKpo- Ta
HAaHOPO3MipH; BIleplle BU3HAYEHi YMOBU CTBOPEHHS 3D CTPYKTyp, KOJIM Y CIIEKTPi iHTepdepeHLiHNX CTPYKTYP
BUSBJISIIOTBCS JINLIE TIEPIOINYHI CTPYKTYpY; IIepllie BU3HAUYEH] yMOBU Ta CTBOPEHi 6araTopiBHeBi JiHiiiHi 3D
CTPYKTYpH, 1110 3a6€311e4yI0Th IOBHE PO3Cil0BaHHS KOB3HOTO JIAa3€PHOr0 BUIIPOMIHIOBaHHS. Bu3Hau€HO, 1110 OCHOBHY
POJIb y PO3CiIOBaHHI BiflirpaloThb rmbuHa i popma 3anaguH. [1okazaHO MOXKIIMBICTb IPAKTUYHOTO 3aCTOCYBaHHS
3aIIPOIIOHOBAHOTO METOAY KOHTPOJIIO NEPIOAMYHUX CTPYKTYP 3a JOIIOMOI0I0 KOB3HOI'O IIPOMEHIO T'eJlili- HEOHOBOTO
Jasepy. 3a pe3ysjbTaTaMU JOCIIIKEHHS MiATBEPIKEHO TEOPETUYHY Ta IPAKTUYHY L[iHHICTb 3aIIPOIIOHOBAHOTO
MeTony Moaudikallii HIoBEepXHi XpOMOHIKeJlieBOi CTasli, HaJaHO IPaKTU4HI PEKOMEH allii 010 TEXHOJIOTIYHUX
rapameTpiB Ta peXXMMiB HAHOCEKYHIHOTO JIa3epHOro 06po6ieHHs HepikaBitodoi ctasi AISI 3211519 oTprMaHH4 Ha ii

MIOBEPXHi, K IE€PIOANYHUX, TaK i BiporigHux 3D CTPyKTYyp.

2. The dissertation work is devoted to the solution of an urgent scientific and technical problem related to the
solution of problems of low-visibility of stainless-steel products. The object of research is the process of formation
of periodic and probabilistic 3D structures during modification of steel surface with laser radiation. The subject of
the study is the regularities of formation of periodic and probabilistic 3D structures during nanosecond laser
treatment of austenitic chromium-nickel steel AISI 321 and their scattering ability. The aim of the thesis work is
the technological provision of surface roughness of austenitic chromium-nickel steel AISI 321 by its modification to
provide light-reflecting characteristics on the basis of creation of 3D random and periodic micro- and
nanostructures by short-pulse laser radiation. According to the results of the thesis research the following
scientific results were obtained: the model of laser impact on the surface of stainless steel has been further
developed taking into account the process of scanning in longitudinal and transverse directions; it has been shown
that using nanosecond laser irradiation creates periodic and random 3D structures, the formation of which
depends on the material properties, laser beam parameters and scanning strategy; it has been established that only
random 3D structures are formed on the steel surface at low laser irradiation intensity, and with the increase of
laser intensity The possibility of practical application of the proposed method of control of periodic structures
with means of a sliding beam of a HeNe laser is shown. According to the results of the research the theoretical and
practical value of the proposed method of surface modification of chromium-nickel steel is confirmed, practical
recommendations on technological parameters and modes of nanosecond laser processing of stainless steel AISI
321 for obtaining on its surface both periodic and random 3D structures are given.
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