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1. Cepepiok C.I1. - TexHoJIOriYHE 3a6€3M€YEHHS] MAaKCUMAJIBHOI IPOLYKTUBHOCTI ra30J1a3€PHOTO Pi3aHHS
HU3bKOBYIJIELIEBUX CTaJIel BUITPOMiHIOBAaHHSIM MOTY>KHUX ONTOBOJIOKOHHMUX JlasepiB — KBamidikalifina HaykoBa
Ipalsl Ha IpaBax pyKkonucy. Jluceprallis Ha 3,00y TTs1 HAYKOBOT'O CTyIeHs fokropa dinocodii 3a crienianpHicTio 131
[IpukinagHa MexaHika — YepKacbKuil geps;KaBHUIM TEXHOJIOTIYHUN yHiBepcuTeT MiHicTepCcTBa OCBITY Ta HAYKU
Ykpainu, Yepkacy, 2026. [Ipouec s1a3epHOro pisaHHSI HU3bKOBYIJIELEBUX CTAJIEN Y CEPENOBUIL KUCHIO € CKIIaTHUM
Terodi3NYHNM Ta TiTPOAMHAMIYHAM MPOIIECOM, 1[0 BKIIIOYAE B3AEMO/IIIO JIA3€PHOT0 BUITPOMiHIOBAHHS 3
MaTepiasioM, IUIaBJIEHHS MeTally, XiMiYHYy Peaklil0 OKUCHEHHS Ta BULAJIEHHS IIPOAYKTIB IIJIaBJIEHHS CTPYMEHEM
acucTyrodoro razy. Ha nepmomy etarli BiioyBa€eTbCs OTJIMHAHHS €HEPrii Ia3epHOT0 BUIIPOMiHIOBAHHS [IOBEPXHEIO
MeTaiy. [IorsimHyTa eHeprisi NpUu3BOAUTD 4O MIBUAKOTO HAarpiBaHHS MaTepiayy 4o TEMIIEPATypU IJIABJIEHHS Ta

4aCTKOBOT'O BUIIAPOBYBaHH4. [1icyIs1 yTBOPEHHS PO3IJIaBJIE€HOI 30HU CTPYMiHb KMCHIO iHIlIII0O€ €K30TEPMIYHY PEaKIilo



OKMCHEHHS 3aJ1i34, SIKa II0CTavya€e JOJATKOBE TEIJIO B 30HY Pi3aHHS i J03BOJIsIE CKOPOUYBATH BUTPATH JIA3€PHOI
eHeprii. BunineHHs 104aTKOBOI TENJIOTU BHACIITOK XiMiyHOI peakuii cripusie nigBuieHHI0 e(peKTUBHOCTI ITPOLeCy
pizaHHs MOPIBHSHO 3 iHEPTHUMU razaMu Ta [I03BOJIsI€ 301IbIIMTY TOBIIMHY MaTepiasy, 1o nigJjsirae o6pooi.
BaxxsMBYy poJib Biflirpae TakKOX ripojrHamika NoToKy rady. CTpymiHb KMCHIO BUKOHYE Bl OCHOBHI (pyHKIIi:
iHTeHcu@ikye peaxliiilo OKUCHEHHS Ta BUJaJlsie PO3IIJIaBlIeHUI MeTasl 3 30HU pidaHHs. EQeKTUBHICTh BUATIEHHS
PO3I1JIaBy 3HAYHOIO MipOl0 BU3HAUaE€ SIKiCTb C(POPMOBAHOI KPOMKH. [3 36i7IbIIEHHSIM TOBUIMHYU MaTepiany
30i/1b1Iy€EThCS 00'€M PO3IITIABJIEHOTO METAJY Ta TEIJIOBiABI y MacuB AeTadli. Lle npusBoguTh 10 HEOOXiZHOCTI

i BUILEHHS ITOTY>XHOCTI JIa3€PHOTO BUIIPOMIHIOBAHHS Ta 3MEHILIEHHS IIBUAKOCTI IEPEMIIEHHS PiXKYy40i rOJIOBKU. B
OCTaHHIN Yac B 6araTb0X MPOMUCIIOBUX MiAIIPUEMCTBAX YKpaiHU BUHUKJIIA TOCTPa MOTpeba AKICHOTO ra3071a3epHOro
pizaHHs cTajell BeJMKUX TOBIMH (15 MM — 25 MM). BigkiMkaiouuch Ha IOTpe6U pUHKY POBITHNN BUPOOHUK
JIa3epHMX TEXHOJIOTIYHUX YCTAHOBOK B YKPAiHi KOMIIaHig «ApaMic» 3aro4aTKyBaJjia BUITYyCK JIiHIKA yCTaHOBOK,
YKOMIIIEKTOBaHUX ONITOBOJIOKOHHMMM JIa3epaMU MOTYKHICTIO 12 KBT. [Ipu razonasepHoMy pisaHHI
HU3bKOBYIJICLIEBUX CTaJI€) 32 BAKOPUCTAHHS B IKOCTi aCUCTYIOYOr0 ra3y KUCHIO TaKy IOTYKHICTb €EKOHOMIYHO
IOLIiJIbBHO BUKOPMCTOBYBATH IIPU pi3aHHi cTajseil TOBIKMHOIO 6inblie 15 MM. OHaK B paMKax KOHKPETHOTO
HiANpUEMCTBA YaCTO BUHMKAE NIOTPEOA B Pi3aHHI HAa JAHUX MOTY>KHUX YCTAHOBKAX BiJTHOCHO HEBEJIMKMX TOBLIVH
(Bim 2 MM i Buie). BusHaueHHs e(eKTUBHUX PEXMMIB pi3aHHS Y BCbOMY CTaHAAPTHOMY [ialla30Hi TOBIIVH €
CKJIa[IHOIO 6araToeTaIHoIo 33jau€elo, BUPiLIeHHS SKOi BUMarae CUCTEMHOI'O KOMILJIEKCY €KCIIePUMEHTAJIbHUX
IOCJiIKeHb, aHaJli3y OTPMMAaHUX Pe3yJIbTaTiB Ta ix alpokcuMalii MaTeMaTUYHUMU PYHKLIIMU, TOOYIOBU
y3araJibHeHOi MaTeMaTU4HOi Mofieii npouecy. Takui migxiz 3abesnevyye JOCITHEeHHSI MAaKCUMAaIbHOI IIBUIKOCTI
pi3y 3a 3a/1aHOI SIKOCTi IOBEPXOHb OTPUMAHUX JeTajel, 110 i 00yMOBIIIO€ BUCOKY €EKOHOMIYHY e(peKTHUBHICTb
TEXHOJIOTII 32 BUKOPUCTAHHS ONTOBOJIOKOHHUX JIa3€PiB 3 MAKCUMAJIbHOIO BUXIIHOIO MOTYKHICTIO 12 KBT. CyKyIHIiCTDh
IIPEeICTaBJICHNX y JUCepTallii pe3yJIbTaTiB TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX AOCIIPKEHDb CKIaZa€e HOBE
BUpIlI€HHS aKTyaJbHOI HAYKOBO-TEXHI4YHOI 337a4i, 110 TI0JISITa€ B OTPUMaHHi HOBOi ToYHO] iHdopmauii npo
3aKOHOMIPHOCTI BIUIMBY 6a30BUX (PAKTOPIB [IPOLeCy ra30j1a3epHOro pidaHHs HU3bKOBYIJIELIEBUX CTajlel B
CepeLoBUIL KUCHIO HA NIPOAYKTUBHICTb TEXHOJIOTI, 32 yMOBY OTPUMAaHHS BiAIIOBiAHOI I0OCTaBJI€HUM BUMOTaM
SIKOCTi OTpUMaHUX geTanei. OTpUMaHi pe3yJIbTaTu MiJIBUIYIOTh €(EKTUBHICTb IPOEKTYBAHHS TEXHOJIOTIYHNAX
PEKMMIB Pi3aHHS HU3BKOBYTJIELIEBUX CTAJIEN B CEPELOBUILI KUCHIO BUIIPOMIHIOBAaHHSIM OIITOBOJIOKOHHOTO JIa3epa

IIOTY>KHICTIO 12 KBT.

2. Serediuk S.P. - Technological approaches to maximizing the productivity of gas-assisted laser cutting of low-
carbon steels using high-power fiber lasers - qualifying thesis. Doctoral dissertation for the degree of Doctor of
Philosophy in the field of Specialty 131 Applied Mechanics - Cherkasy State Technological University of the
Ministry of Education and Science of Ukraine, Cherkasy, 2026. The process of laser cutting of low-carbon steels in
an oxygen environment is a complex thermophysical and hydrodynamic process that includes the interaction of
laser radiation with the material, metal melting, chemical oxidation reaction, and removal of molten products by an
assist gas jet. At the initial stage, laser radiation energy is absorbed by the metal surface. The absorbed energy
leads to rapid heating of the material to the melting temperature and partial evaporation. After the formation of a
molten zone, the oxygen jet initiates an exothermic oxidation reaction of iron, which supplies additional heat to
the cutting zone and allows reducing laser energy consumption. The release of additional heat due to the chemical
reaction increases the efficiency of the cutting process compared to inert gases and enables processing of thicker
materials. The hydrodynamics of the gas flow also plays an important role. The oxygen jet serves two main
purposes: intensifies the oxidation reaction and removes molten metal from the cutting zone. The efficiency of
molten metal removal largely determines the quality of the formed edge. As the material thickness increases, the
volume of molten metal and heat transfer into the bulk of the part also increase. This necessitates an increase in
laser power and a reduction in the cutting head feed rate. Recently, many industrial enterprises in Ukraine have
faced an urgent need for high-quality gas-assisted laser cutting of thick steels (15 mm - 25 mm). In response to
market demands, the leading manufacturer of laser technological equipment in Ukraine, the company “Aramis”,
has launched a series of systems equipped with 12 kW fiber lasers. In gas-assisted laser cutting of low-carbon
steels using oxygen as an assist gas, such power is economically justified when cutting steels thicker than 15 mm.



However, within a specific enterprise, there is often a need to cut relatively small thicknesses (from 2 mm and
above) using these high-power systems. Determining effective cutting parameters across the entire standard
range of thicknesses is a complex, multi-step task that requires a systematic approach involving experimental
studies, analysis of the results obtained, their approximation using mathematical functions, and the development
of a generalized mathematical model of the process. This approach ensures achieving the maximum cutting speed
while maintaining the required surface quality of the produced parts, which determines the high economic
efficiency of the technology when using fiber lasers with a maximum output power of 12 kW. The set of theoretical
and experimental research results presented in this dissertation provides a novel solution to an urgent scientific
and technical problem, which involves obtaining new, accurate information on the patterns of influence of the
fundamental factors in the gas-assisted laser cutting process of low-carbon steels in an oxygen environment on
the productivity of the technology, provided that the quality of the resulting parts meets the specified
requirements. The obtained results improve the efficiency of designing technological cutting parameters for low-
carbon steels in an oxygen environment using a 12-kW fiber laser. The introduction provides an overview of the
dissertation, justifies its relevance, outlines the purpose and objectives of the research, defines the subject and
object of study, and highlights the scientific novelty and practical significance of the findings.
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