O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U000720

Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 11-01-2024

II. Etran BukoHauus JIiP
Homep eramny: 1

Ha3sBa €Tamy: JJociikKeHHs BIUIMBY MiKPOJIEryBaHHSA Ta MOAM]IKyBaHHS Ha (GOPMYBaHHSA CTPYKTypU

BMCOKOJIETOBAHOI'O HAIlJIaBJIEHOTO METAJlY, CTIilIKOTO [IPOTU 3HOUTYBAHb Ta ILI/IKJIi‘{HI/IX TEPMOCHUJIOBUX HABAHTAXKEHD .
IToyarok eramy: 01.2021
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BIT

I11. BizomocTi npo BukoHaBus JIiP

IToBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT enekTpo3BapioBanHs iM. €. O. [Tatona HAH Ykpaiuu
Kopg 3a €IPIIOY: 05416923

Micuesnaxo,rperHﬂ: ByJ1. Kazaumupa Manesuua, 6yz. 11, m. Kuis, 03150, Ykpaina

dopma Bi1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisauii:

TenedoH: 380445280486, 380442873183

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHa akaziemiss HayK YKpainu
Koz 3a €JIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina

dopma Bi1acHoCTI:

Cdepa praBJIiHHﬂ: [pesupis HanionanpHoI akagemii HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 380442343243

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)

Hanpsam ¢inaHCcyBaHHS: 2.2 - npukiajHi 4OCTIIKEHHS | pO3pO6KM
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kop, nporpamHoi kiacudikanii BupaTkis i KpeguryBaHHs (KITKBK): 6541030

GakTuuyHMi 06car ¢piHaHCYBaHHS (THC. TPH.):




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JociyKeHHs BIIMBY MIiKpOJIEryBaHHs Ta MOIUQiKyBaHHS Ha (POPMYBaHHS CTPYKTypU BUCOKOJIETOBAHOTO

HAaIlJIaBJIEHOTO METAJY, CTiliKOTO IMpOTU 3HOLTYBAHb Ta I_LI/IKJIi‘{HI/IX TEPMOCUJIOBUX HABAHTAKEHD .

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the influence of microalloying and modification on molding structures of high-alloy weld metal,
resistant to wear and cyclic thermal loads

Pedepar yKpaiHCBKOIO:

B pesysnbTarti fociifkeHb BU3HAYEHO ONTUMAJIbHUIN 3MIiCT MiKposeryouux i Mogudikyodnx eJleMeHTiB B MeTall,
HaIUIaBJIEHOMY IyTOBUM METO/IOM nopomkosumu apotamu IMIT-Hrn-25X5OMC i IIT-Hn-35B9X3I'CO. TTokazaHo, 110
MiKpoJieryBaHHs 60poM abo Kap6igamu TUTaHy y KibkocTi 0,01 % 36ibliye 3HOCOCTIHKICTb i TEPMOCTINKICTh
HAIJIaBJIEHOTO MeTasly ux TuMiB 1o 1,5...2,0 pasiB. Tako>k BCTAaHOBJIEHO, 1110 MiKpPOJIETyBaHHS 60pOM METajly THITY
OpOHBOBOI CTaJli, HANJIABIEHOTO PO3POOJIEHUM MTOPOIIKOBUM ipoToM I1TT-Hn-50X3M2HCI'®, 3HayHO 36isb1ny€
JI0TO0 CTiMKiCTh 10 MiCLIEBUX yIAPHUX HaBaHTaKeHb. [1py 1171a3MOBO-TIOPOIIKOBOMY HaIlJIaBJIE€HHI MIKpOJIETYBaHHS
MOPOIIKY iHCTPYMeHTabHOI cTasi 10P6MS 60pom abo antoMiHieM NPU3BOAUTH 40 NOAPIOHEHHS 3epHa i
(opMyBaHHS TOHIIOI €BTEKTUKHU B CTPYKTYPi MeTajly, HallJIaBJeHOro UM ropoumkom. CTifKicTb pi3LiB 3
Har1aBisieHoi ctasni 10P6M5, mikposieroBaHoi 60pom a6o amomiHieM y KinbkocTi 0,05...0,06 %, B 1,2...1,4 pa3y Buiue 3a
CTIMKOCTI pi3LiB 3 KOBaHOI WBUAKOpi3abHil cTani PEMS. PO3po6y1eHO TEXHOJIOTIIO €J1IEKTPOLLIAKOBOTO
HAaIlJIaBJIeHHS eJIeKTPOIaMU 3 BUCOKOXPOMUCTOTO YaBYHY QyTEPOBOK IIOKOBOI pobapku CM/I-111. 3a
PO3pO6JIEHOI0 TEXHOJIOTI€I0 HallJIaBJIeHo NapTilo 6iyHuX ¢pyTepoBok apodapku CM]I-111. locaigHO-IpoMHUCIOBa
nepeBipKa MiATBEPAUIA BUCOKY 3HOCOCTIHKICTb HAaIlJIaBJIeHUX 6iYHUX QPyTepOBOK. PO3p06JI€HO TEXHOIIOTIIO
OTPMMAaHHs 6iMeTaneBux apMyodux eneMeHTiB EIITH 1po6oM 3 BUCOKOXPOMUCTOTO YaBYHY. ApMYyIOUi 6iMeTasneBi
esleMeHTH OyJiM BUKOPUCTaHI [1J1s1 3MillHEHHS BeJIMKOBAaHTa KHOT'O KOBIIA HaBaHTaXyBaua "Caterpillar”. [Jocsin
eKCIulyaTalii HaBaHTaXXyBaya [10Ka3as, 1110 0ro JOBrOBiUHICTh 3HAYHO MiABUILYETHCS B PE3YJIbTaTi IPMBAPIOBAHHS

apMyIO4MX €JIEMEHTIB 3 TOBLIMHOIO APy YaByHY = 30 MM.

Pedepar aHIJIiHCBKOIO:

As a result of the research, the optimal content of microalloying and modifying elements in the metal surfacing by
the arc method with PP-Np-25X5FMS and PP-Np-35V9X3GSF wires was determined. It is shown that
microalloying with boron or titanium carbides in the amount of 0.01% increases the wear resistance and heat
resistance of the surfacing metal of these types up to 1.5...2.0 times. It was also established that boron
microalloying of armor steel-type metal deposited with the developed PP-Np-50X3M2HCT'® powder wire
significantly increases its resistance to local shock loads. In plasma-powder surfacing, microalloying the powder of
tool steel I0R6M5 with boron or aluminum leads to grinding of the grain and the formation of a finer eutectic in
the structure of the metal surfacing with this powder. The durability of cutters made of welded steel I0R6M5,
microalloyed with boron or aluminum in the amount of 0.05...0.06%, is 1.2...1.4 times higher than the durability of
cutters made of forged high-speed steel P6M5. The technology of electroslag surfacing with high-chromium cast
iron electrodes of the linings of the SMD-111 jaw crusher has been developed. According to the developed
technology, a batch of side linings of the SMD-111 crusher was deposited. Research and industrial testing
confirmed the high wear resistance of surfacing side linings. The technology for obtaining bimetallic reinforcing
elements of the ESS by shot from high-chromium cast iron has been developed. Reinforcing bimetallic elements
were used to strengthen the heavy-duty bucket of the "Caterpillar” loader. The experience of operating the loader
has shown that its durability is significantly increased as a result of welding reinforcing elements with a cast iron
layer thickness > 30 mm.

Ingekc YIK: 621.791.92



Koau TemaTHYHHUX PYOPHK:81.35.27

KepiBHHUKH po6OTH

BiacHe IlIpizBuie Im'sa I10-6aTbKOBI: Pa6ues Irop Onekcannposuy
HayKoBHI1 CTyIiHb:

HaykoBe 3BaHHSI:

InenTudikarop ORCHID ID:

JoparkoBa iHdpopmamnist:



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

Ha3zga HTII yKpaiHCBKOIO: TexHOIOrYHA iIHCTPYKLis HA 3HOCOCTIFIKE /{yrOBE HAIIABJIEHHS IOPOLIKOBIM

OPOTOM CTaJIEBUX JIUCTIB TOBIIMHOIO 3-5 MM.

Haszsa HTII anrJificbKo10: Technological instructions for wear-resistant arc surfacing with flux-cored wire

of steel sheets with a thickness of 3-5 mm.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: Martepianu

FaJIy3b 3aCTOCYBaHHSI: MalIMHOOYyBaHHs, NipHMY0400yBHA, METayPriliHa Ta 060POHHA IPOMUCIIOBICTh
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [ucrpykuis € kepiBHUM JOKYMEHTOM 11010 [TPOBEEHHS 3HOCOCTIMKOTO €JIEKTPOLYTOBOTO
HaIUIaBJIEHHS TOPOIIKOBUM JIPOTOM JIUCTIB Ta JINCTOBUX KOHCTPYKIil TOBIMHOW 3-5 MM. Taki IMCTY Ipu3HaveHi
IJ1s1 3aXUCTY Bifl MiCLI€BUX AMHAMIYHMX yJapiB BUCOKOi IHTEHCUBHOCTI, @ TAaKOX BiJl aOpa3MBHOTO 3HOIIYBAHHS
BEJIMKUX I10BEPXOHb CIleljaIbHUX MAlllMH Ta MEXaHi3MiB y TipHMY0J00YBHIl, MeTaypriliHill Ta 060POHHI
IIPOMUCJIOBOCTI. IHCTPYyKLisl MiCTUTB iHpOpMallilo IPO OCHOBHI BUMOTH [0 JIMCTIB, SIKi OyyTh HAIJIABJISITUCS; IPO
YCTaTKYBaHHS 17151 HAIJIaBJIEHHS; IIPO HAIJIaBHI MaTepiany i npaBuia iX NiArOTOBKU OO HAIJIABJIEHHS; IIPO
ONTHUMAaJIbHI PEXXMMM Ta TEXHIKy HAIUJIABJIEHHS; IPO BUMOTHY 3 KOHTPOJIIO SIKOCTi /1 IPAaBUJI TEXHIKM O€3MeKN.
IncTpykuis po3pobsena B IE3 im. €.0. [TaroHa HAH Vkpainu Ta npusHaueHa Jijisl TEXHOJIOTIB i 0Ci6, Ha SIKUX
NOKJIalEeHO BUKOHAHHSI 11 KOHTPOJIb POOIT i3 IPOBEIEHHS 3HOCOCTIMIKOT0 IyrOBOTO HAIlJIABJIEHHS IOPOIIKOBUMU

IpPOTaMU JINCTOBUX KOHCTPYKLil TOBLUIMHOIO 3-5 MM.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis, EkoHomis matepiaris,

3MeHIIeHHs 3HOCy o6JafiHaHHs, [TlinBUIeHHs TPOAYKTUBHOCTI Mpari
Bnyins HTII Ha moBKiJjis:
BnposaaskeHHst HTII: nocninHo-npomuciiosa nepesipka
ITpakTHyHa peasnisanis HTII

IToyaToK eramy: 01.2021

3aKkiHYeHHs eTamy: 04.2022

Cno>kuBaui IIpO,ILyKni'l': Cnoxwusaui nponykuii 3AT «Ctun Bopk», M. Kpusnii Pir; iHmi nignpueMmcTsa, sKi y

BEJIMKUX 0Ocsirax BUKOPUCTOBYIOTH OYTrOBE HAIlJIABJIEHHSI .TII/ICTiB, 6pOHeHJII/IT iT.a.
IlepcneKTHBHI pHHKH: Kurai.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILIH, THC. TPH.:
IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaILHU 0OCAT IIPOAASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTkoBa iHdpopmanist:
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esieMeHTiB pinkum metanom/ /TIpuk-nafgHa Mexanika. - 2022. - Tom 58. - N 5. - C. 97-108.
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X. 3aKJII0YHI BiZOMOCTI

KepiBHHK I0pHAHUYHOI 0COOH KpiBuyH Irop BiraniioBid
05.09.10

IlepeJtik 0Cci0O-BHKOHABIiB
ABpameHko Muxaiso Bosogumuposny
Babinelpr AHATOJIiM AHATOJIIIOBUY
Kyckos HOpiit MuxannoBuy
JlenTioros IBan I1aBioBUY

Hetsara Auton Bosogyumuposuy
Oxkornnuk Jlapuca JleoniniBHa

Ocin Bnagucnas BonoguMuposud
[TepenboTynkoB €reH GenopoBuy
Pabues Irop Iropesny

Ps6ues Irop OnexkcanapoBuy

Tumenko Bikrop OsekciiioBuy

BiagmoBizasibHHU 32 MiATOTOBKY PsiGues Irop OmnekcaHapoBird
00JIIKOBHX JOKYMEHTIB

Tenedon +38 (044) 200-28-57
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