O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHH HOMep: 0225U001663

Jep>kaBHUH peecTpauiliHUII HOMeP: 0124U000473

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 04-02-2025

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eTamny:. O6rpyHTyBaHHsS BUOODY AeTajel 11 3MilJHEHHS HaIlJIaBJIeHHSIM 3HOCOTPUBKHUX
6€3B0/1b()paMOBHUX [TIOKPUTTIB TPUBAJIOEKCILIyaTOBAHOTO 00JIafiHAHHS, METAJI SIKOTO MifJA€ThCsl HACUYEHHIO BOAHEM
y Ipoleci TpuBasoi ekcrtyararii. Po3po6seHHs ckiany CrijiaBiB Ha OCHOBI cuctemu sieryBaHHs Fe-Mo-Ti-B-C,
TEXHOJIOTIYHUX PEXMUMIB Ta pO3pOOKa 06J1aIHAHHS [J11 HAIJIaBJI€HHS 3HOCOTPUBKUX €JIEKTPOAYTOBUX ITOKPUTTIB

INIOPOUKOBUMU €JIEKTPOJAMMU.
IToyarok eramy: 01.2024
3akiHYyeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHUIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PizuyHO0i 0c06H): IBano-PpanKiBCbKMIA

HallioHaJIbHUI TE€XHIYHUI YHiBEpCUTET HATH i ra3y

Kopg 3a €IPIIOY: 02070855

Micue3HaxoO KeHHS: y. KapnaTchka, 6y, 15, M. IBaHo-®pankiBebk, [Bano-Opankiscbka 061, 76019, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisaiii:

TenedoH: 380342547266, 380342547139

IV. BimomocrTi nipo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekT Bepecreiicbkui, 6yg. 10, M. Kui, 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuuHui 06car ¢piHaHCcyBaHHS (THC. rpH.): 998.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TexHosoriyHe 3a6€31e4eHH IKOCTi JieTajell CTPATETiYHOro Ta TPMBAJIOEKCIIyaTOBAaHOTO 00JIafiHaHHS

3MiI_LHIOBaHI/IX HaIJIaBJI€EHHAM 3HOCOTPUBKUX 6€3BOJII)Cl)paMOBI/IX l'[OKpI/ITTiB.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Quality technological assurance of strategic and long-term operated equipment parts with wear-resistant non-
tungsten coatings strengthened by surfacing

Pedepar yKpaiHCBKOIO:

TEXHOJIOTTYHE 3ABE3MEYEHHS AKOCTI JETAJIEN CTPATETTYHOT'O TA TPUBAJIOEKCTIIYATOBAHOTO
OBJIAIIHAHHS 3MILTHIOBAHIWX HAITJIABJIEHHSIM 3HOCOTPVIBKMX BE3BOJIbOPAMOBUX I[TOKPUTTIB O6’ekT
nociigKeHHs. TeXHOIOrYHMi MPOoLeC HaIJIaBJIEHHS 3HOCOCTIMKUX MTOKPUTTIB [TIOPOIIKOBUMHU €JIEKTPOJAMU HA
oCHOBI cuctemu jeryBaHHs Fe-Mo-Ti-B-C, siki HaHOCSTh Ha po60Ui MOBEPXHI Mif, YaC BUTOTOBJIEHHS

HOBUX /BiJJHOBJIEHHSI 3HOLIEHUX CTaJIEBUX JE€Tajel, B TOMY YMCJli HACUYEHUX BOJHEM, 7151 T€0JIOTiYHOrO
obs1agHaHHS Ta 00JIaIHAHHS KDUTUYHOI iHppacTpyKTypu. [IpeameT mociigkeHHs. 3aKOHOMIPHOCTI (pOpMyBaHHS
3HOCOCTIMKUX [TOKPUTTIB HA OCHOBI cucTeMHU JieryBaHHs Fe-Mo-Ti-B-C mig yac es1eKTpogyroBoro HarjlaBleHHs
MOPOIIKOBUMU €JIEKTPOJAMU Ha CTajlb Ta PEKUMU MEXaHiYHOi J1e30B0i Ta abpa3uBHOI 06POOKU 6e3BOIbOPaMOBUX
IIOKPUTTIB Ta iX BIIJIMB HA 3HOCOCTIlKiCcTb. MeTa po6oTu. PO3p0o6ieHHSI HOBOi €KOJIOTiYHO YMCTOI TEXHOJIOTII 117151
dhopmMyBaHHS eJIeKTPOAYrOBUX MTOKPUTTIB i3 MOPOMKOBUX APOTiB cucteMu Fe-Mo-Ti-B-C Ha OBEpPXHSX CTajleBUX
IeTaseil, o Mpu3HadeHi 1J1s1 pobOTH B yMOBaX iHTEHCMBHOTO a6pa3iBHOTO 3HOLIYBAHHS B arpeCUBHUX
cepenoBulax. MeToau NOCTiIKEHHS — CUCTEeMHUH MifIXif, 1110 00’eIHy€e HOBITHI iHpopMaliliHi TeXHOJIOTI],
KJIACUYHE MEXaHiKO-MaTeMaTUYHE Ta KOMIT'IOTEPHE MOJEIIOBAHHS, TEOPiI0 TEXHOJIOTII MalIMHOOYAyBaHHS,
aHaJIITUYHI Ta YMCJIOBI METOH, a TAaKOX J1ab0paTOpPHY Ta IIPOMUCIIOBY €KCIIepUMEHTaIbHY Beprdikario
OTPUMAaHUX Pe3yJbTaTiB. Y X0/i BUKOHAHHSI 3BiTHOTO eTary 0yJio IPOBeIeHO OOIPYHTYBaHHS BUOOPY AeTasnel AJis
3MilJHEHHS HaIlJIaBJIEHHSIM 3HOCOTPUBKUX 0€3BOJIb(PPAMOBUX IIOKPUTTIB TPUBAJIOEKCIIITYaTOBAHOTO 00JIaJHAHHS,
METaJl SIKOTO MifJaeThCsl HACUYEHHIO BOJHEM Y MPOLIECi TPUBAJIO] €KCITyaTallii, a TAKOK po3p06JIeHO CKIaT,
CIJIaBiB HA OCHOBI cucTemu JyieryBaHHs Fe-Mo-Ti-B-C, TexHos0riuHi pesxumu Ta 06J1afHaHHS 4J151 HallJlaBJleHHS
3HOCOTPHMBKUX €JIEKTPOAYTOBUX IIOKPUTTIB [TIOPOIIKOBUMU €JIEKTPOZAMU. [IpoBeeHO LOCiIPKEHHS 010 BILJIUBY
Pi3HUX NTapaMeTpiB eJIeKTPOLYroBOi HAIlJIaBKU Ha (Pi3MKO-MeXaHiuHi BJIaCTUBOCTI IOKPUTTIB, 30KpeMa, Ha ix

TBEPIICTb, aAre3i0, 3HOCOCTIVKICTD i CTIVKICTh 10 TEPMIYHOIO BILIMBY. EKCIEpUMEHTH

Pedepar aHI1iliChKOIO:

TECHNOLOGICAL SUPPORT FOR THE QUALITY OF STRATEGIC AND LONG-TERM OPERATIONAL EQUIPMENT
PARTS STRENGTHENED WITH WEAR-RESISTANT WOLFRAM-FREE COATINGS DEPOSITED BY MELTING The
object of research: The technological process of surfacing wear-resistant coatings using powder electrodes based
on the Fe-Mo-Ti-B-C alloy system, applied to working surfaces during the manufacturing and restoration of worn
steel parts, including those saturated with hydrogen, for geological equipment and critical infrastructure
equipment. Subject of research: The regularities of forming wear-resistant coatings based on the Fe-Mo-Ti-B-C
alloy system during arc surfacing with powder electrodes on steel, and the regimes of mechanical cutting and
abrasive treatment of wolfram-free coatings, and their impact on wear resistance. The objective of the work: To
develop a new environmentally friendly technology for forming arc coatings from powder wires of the Fe-Mo-Ti-
B-C system on steel parts' surfaces designed to operate in conditions of intense abrasive wear in aggressive
environments. Research methods: A systematic approach that integrates the latest information technologies,
classical mechanical-mathematical and computer modeling, machine-building technology theory, analytical and
numerical methods, as well as laboratory and industrial experimental verification of the obtained results. During
the reporting stage, a justification was made for the selection of parts to be reinforced with wear-resistant



wolfram-free coatings for long-term operational equipment, whose metal undergoes hydrogen saturation during
prolonged operation. Additionally, the alloy composition based on the Fe-Mo-Ti-B-C system, technological
regimes, and equipment for applying wear-resistant arc coatings with powder electrodes were developed.
Research was conducted on the impact of various arc surfacing parameters on the physical and mechanical
properties of the coatings, including hardness, adhesion, wear resistance, and resistan

Inpexc YIK: 621.785.1:67.02, 621.791; 621.791.03, 621.793.7, 504.064.53.002.3
Koau TeMaTHYHHX pyﬁpPlKI 55.16.25.13, 81.35.13, 81.35.33, 87.53.25.23
KepiBHHUKH po6oTH

BiacHe IlIpizBuie Im'sa I10-6aThKOBI: Butsuupkuii Bacuibs Crenanosuy
HaykoBHH CTYIiHB: K. T. H.

BuyeHe 3BaHHS:

Inentudikarop ORCID ID:

JonaTkoBa iHdopmarist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: TexHOIOrIYHE 3a6€3M€YeHHSI IKOCTI IETaJIel CTPATErid4HOro Ta

TPUBAJIOEKCIINTYaTOBAHOTO O6JIa,U,HaHHH 3MiL[HIOBaHHX HallJIaBJIEHHAM 3HOCOTPUBKUX 663BOJ’[bC1)paMOBI/IX HOKpI/ITTiB.

Hazpa HTII anriiicbKo0: Quality technological assurance of strategic and long-term operated equipment

parts with wear-resistant non-tungsten coatings strengthened by surfacing
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi pe3yJIbTaTH: Bupobu TexHiuHi, Marepianu, Meroau, Teopii
I‘a.nysb 3aCTOCYBaHHSI: MalIMHOOY/iBHA, HAPTOra30Ba, OCBITHS
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: V npoueci Bukonanus eramny 6ys1o BAGPAHO [JETai, METaJI IKMX HACUYEHUI BOJHEM Y IIPOLIEC]
TPUBAJIO] eKCIUTyaTalii, ix MiHiMasIbHO OIYCTMMOI TOBIIVHU Ta PEXXUMIB MEXaHIYHOI Ta TEPMiYHOI 06POOKY 1S
3a6e311eYeHHs] MOKJIMBOCTI 3MillHEHHS HAIJIaBJIEHHSIM 3HOCOTPUBKHUX 0€3B0JIb()PAaMOBUX MNOKPUTTIB. CIIPOEKTOBAHO
i BUTOTOBJIEHO: YCTAHOBKHU [17151 BUTIPOOOBYBAaHHS! HAIJIABJIEHUX 3Pa3KiB HA 3HOIIYBAHHS 10 HE3AKPIINlJIEHOMY
abpas3yBy, OCHALIEHHS [J1s1 HAIlJIaBJIEHHS €JIEKTPOYrOBUX [IOKPUTTIB IOPOIIKOBUMHU €JIEKTPOJAMU Ha

IIJIOCKUX /UWJIIHAPUYHMX BHYTPIIIHIX Ta 30BHILIHIX IOBEPXHSIX AETalel Ta MOAYIbHOI YCTAHOBKY i3 YMCJIOBUM
IIPOrPaMHUM KEPYBaHHSM [IJI51 HAILJIABJIEHHS €JIEKTPOYTOBUX [TIOKPUTTIB IOPOIIKOBMMH €JIEKTPOJAMU JJIs1
3a0€e31e4eHHs] MOXJIMBOCTI HAHECEHHS [TIOKPUTTIB Ha MJIOCKi/IM/HIPUYHI BHYTPIIlIHI Ta 30BHIlIHI IOBEPXHI
IeTajsieil Ha OCHOBi cTBOpeHHUx 3D ¢poTorpaMmMeTpUYHUX MOZEJEN HOBUX Ta 3HOLIEHUX AeTajell CTpaTeriYHoro
TPUBAJIOEKCILIyaTOBAHOTO 06 1aiHaHHS. TaKkoX po3po61eHO CUCTEMY aBTOMAaTHU30BAaHOTO KEPYBaHHS ITPOLIECOM
HaIlJIaBJIEHHS €JIEKTPOYTOBUX IIOKPUTTIB IIOPOIIKOBAMMU €JIEKTPOAMM i3 MOKJIMBICTIO MiZTPUMaHHS 3aJaHUX
3Ha4€Hb TEXHOJIOTIYHUX N1apaMEeTPiB [IPOLeCy, a TAKOXK CUCTEMOIO 3BOPOTHOI'O 3B'I3KY [J151 MOKJIMBOCTI

BiJICTEKE€HHS Ta 3MiHM TEXHOJIOTIYHUX [1aPaMETPIiB Y PEXXMMIi PEasIbHOTO 4acy.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis matepianis, 3MeHmeHHs 3HOCY 06/1aiHaHHS,

[TizBuIIeHHS NPOLYKTUBHOCTI IIpalli

Bnyins HTII Ha moBKiJjs:

BrnpoBags>keHnHs HTII: He snposamxero

ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2024
3akiH4YeHHs eTamy: 12.2024

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHS:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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