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dopma BracHOCTI: JlepxaBHa
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Po3mip opraHisamii: lonay 250 cniBpo6iTHuKiB
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V. BimomocrTi npo 3amoBHHKa [IiP
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Micue3Haxoa>KeHHS: ByJ1. YHiBepcuTeTChKa, Mapiynosb, 87555, Vkpaina
dopma ByacHOCTI: [lepkasna
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InmenTudikarop ROR:

Po3mip opraHisamii: lounayn 250 cniBpo6iTHuKiB
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JlazepHa o6po6Ka JiJis MifBUIIEHHS BIACTUBOCTEN MeTajleBUX MaTepiasiB.

Ha3sBa po6oTH aHIJIilICbKOIO:

Laser processing to enhance the properties of metallic materials.

Pedepar yKpaiHCBKOIO:

[Tpouecu Pa3oBO-CTPYKTypHUX NTEPETBOPEHD, abpa3rBHA Ta KOPO3iliHa 3HOCOCTINKICTh B cIjiaBax TUIly Inconel 718,
Moan(iKOBaHUX Jla3epoM. MeTa po60TH — BUBHAYEHHS BIJIMBY JIA3€PHOTO IIPOMEHIO Ha MIKPOCTPYKTYPY,
TpUOOJIOTiUHI Ta KOPO3iliHi BIacTUBOCTI cisiaBy Inconel 718, BUTOTOBIEHOIO METOIOM aIUTUBHOI TEXHOJIOTI.
Metonu nocigKeHb: ONITUYHA Ta €JIEKTPOHHA MIKPOCKOIIisl, EHEProAMCIIEPCiHA CIIEKTPOCKOIIiS, BUMIPIOBAaHHSA
MIKPOTBEPJOCTi, PEHTT€HOCTPYKTYPHIi IOCIIiIPKEHHSI, HAHOIHAEHTYBaHHSI, TPUOOJIOTiYHi BUIPOOYBAHHSI, 3BOPOTHA
NOTeHLioHAMIYHa TIOJISIpU3allisl Ta BUIIPOOYBAHHS Ha 3HOIIYBAHHS IIPYU T€PTi KOB3aHHS Y BUCOKOIOHHOMY
€JIEKTPOJIiTi. B po60Ti onucaHo MiKpOCTPYKTYpy, ¢a3oBuil CTaH, TPUOOJIOTiIYHI Ta KOPO3iliHi XapaKTepUCTUKU
CyllepCIIaBy Ha OCHOBI HIKeJII0, BUTOTOBJIEHOTO MeTooM LPBF-npyKy, mignaHoro jasepHiit 06po6ui. Busnaueno
BIUIUB [TaPaMEeTPIiB J1a3epHOi 0OpOOKU Ha (Pa3oBO-CTPYKTYPHUIL CTaH, TBEPAICTb Ta 3HOCOCTIMKICTD CIIJIaBy I1pU
BUIIPOOOBYBaHHSX B KOPO3iliHiil pinuni. BcTanoByieHo, 1o ja3epHe MoauGiKyBaHHS IPU3BEJIO 10 3HUKEHHS
TBepaocTi 3 4,3 I'Tla mo 3,3 ['Tla BHACIiLOK YKPYIIHEHHS MIKPOCTPYKTYpHU. [1onpy Take 3HUKEHHS TBEPHAOCTI,
[TOKa3HUKY 3HOCOCTINKOCTI 36eperincs 3aBAsSKY YIIiJIbHEHHIO MaTepiasy, 3MallyBasIbHil Aii OKCUIIB Ta HABHOCTI
TBepIuX iHTepMeTanigHux ¢as. CTiNKICTb 10 JIOKAJIbHOI Ta 3arajbHOI KOpo3ii noripmusiacs yepes yKpyIHeHHs!

MIKpOCTPYKTYpH Ta BUiJIEHHS] BTOPMHHUX (a3, sIKi pylHyBajIu IaCUBHY IJIiBKY ab0 [islyiv SIK KaTOAHI IisTHKY.

Pedepar aHIJ1iHCBKOIO:

Phase and structural transformation processes, abrasive and corrosion wear resistance in laser-modified Inconel
718 type alloys. The work aims to determine the effect of the laser beam on the microstructure, tribological, and
corrosion properties of an Inconel 718 alloy fabricated via additive manufacturing. Research methods: optical and
electron microscopy, energy-dispersive spectroscopy, microhardness measurement, X-ray diffraction analysis,
nanoindentation, tribological testing, reverse potentiodynamic polarization, and sliding wear testing in a highly
ionic electrolyte. The work describes the microstructure, phase state, tribological, and corrosion characteristics of
a nickel-based superalloy fabricated via LPBF printing and subsequently subjected to laser processing. The
influence of laser processing parameters on the phase and structural state, hardness, and wear resistance of the
alloy during testing in a corrosive liquid was determined. It was established that laser modification reduced
hardness from 4.3 GPa to 3.3 GPa due to microstructural coarsening. Despite this hardness reduction, the wear
performance was maintained due to material densification, the lubricating action of oxides, and the presence of
hard intermetallic phases. The resistance to localized and general corrosion deteriorated due to microstructural
coarsening and the precipitation of secondary phases that disrupted the passive film or acted as cathodic sites.
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Koau TemaTHYHHX PYOPHK: 53.49.07
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: PesysbraTu OCITI/PKEHD (pa30BO-CTPYKTYPHUX IEPETBOPEHD B 3-D NpyKOBaHMX
criaBax tumy Inconel 718 mig giero j1a3epHOro MPOMEHS], PE3YJIbTATU AOCTIIKEHb a6pa3nBHOI Ta KOPO3ifHOI

3HOCOCTIMKOCTi IOBEPXHEBUX 11aPiB HIKEJIEBOTO CIIJIABY.

Hassa HTII aHr/1ificbKOIO: results of studies on phase and structural transformations in 3D-printed Inconel
718-type alloys under the action of a laser beam; results of studies on the abrasive and corrosion wear resistance of
the nickel alloy surface layers

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'asy3s 3acTOCyBaHHS: 25.61 OGpOGIEHHS METaliB Ta HAHECEHHs TOKPUTTS HA MeTaIu
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Jlazepna 06po6ka 3 06'emHOI0 rycTuHO0 eHeprii 150 Ik/MM?3 3a6e3neynia reperiaBjieHHs MOBEPXHi
Ha raubuny 600-650 mxm. ChopmyBaBcs mogudikoBaHu map 3i CTPYKTyporo 0-¢asy, 10 CKIaaBcs i3 30HU
CTOBITYACTUX KPUCTAJIIB (110 MPOCTSITanucs BIynob) Ta nepexigHoi 300U 3 6araTorpaHHUMU (T10JTieIPUYHUMU)
3epHaMu. CTOBITYACTI KPUCTAJIM MaJii CEPEHIO IIMPUHY B IIONIEPEYHOMY Tepepisi 6J113bKO 5 MKM, 110 Maiike B 9
pasiB 6isbIe, HiXK po3Mip KOMiIpKOBUX KPUCTAJIiB y IIOMHO HAAPYKOBAaHOMY 3pa3Ky. MoaudikoBanuii map
XapaKTepu3yBaBCsl 1iIbHILIO0 CTPYKTYPOIO, a [IOPUCTICTh, xapakTepHa 1A LPBF-3pa3skiB, Oysia Maiike IOBHICTIO
ycyHeHa. JlazepHa moauQikallisg NOBepxHi IPU3BeJa N0 3HWKEHHS TBEPIOCTi IIpY iHAeHTyBaHHi 3 4,3 I'Tla go 3,3
I'Tla 3 BiIMOBiAHMM 3POCTaHHSIM [TOKA3HUKIB IJIACTUYHOCTI (IHIEKCY IIACTUYHOCTI, MJIACTUYHOTO 3MillleHHS)
BHACJIiZIOK YKPYIIHEHHS CTPYKTypU. ToOTO, 1€ He IIPU3BeJIO 10 NOTipLUIeHHS XapaKTepPUCTUK 3HOIIYBaHHS IIPU TEPTi
KOB3aHHSI B €JIeKTPOJIiTi: 06'€MHUI 3HOC Malixke He 3MiHUBCS, TOi SIK KOe(illieHT TepTs Aelio 3HU3UBCS.
36epeskeHHs 3HOCOCTIMKOCTI MOKe OyTH MOB'SI3aHE 3 YIIiJIbBHEHHSIM CTPYKTYPH, YTBOPEHHSIM OKCUJAHUX BKJIIOUEHD
(axi oifoTh SIK MACTHUIIBHI ar€HTH Ta NIEPEeLKOIY IJIs IIacTUYHOI Jedopmaliii), a TakoxxX popMyBaHHSM TBEPIUX
iHTepMeTanigHux $as (sIKi BUCTYNAOTh HOCISIMU 30BHIIIHPOTO HABAHTA)KEHHSI Ta [1€epEePO3NOLiIbHUKAMU

HaIpYXXEHB).

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUINA,

ExoHoMisl MaTepiasiB, 3MeHIIeHHs 3HOCY 00J1aHaHHSI
Bnyins HTII Ha moBKiJjLs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI

IToyaToK eramy: 01.2027

3akiHyeHHs eTamy: 12.2028
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BUIIi HaBYaJIbHI 3aKyIany YKpaiHu
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Laser beam surface modification of additively manufactured Ni-based superalloy: Correlations of microstructure
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