O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0221U102884

Jep>kaBHUH peecTpaniliHUI HOMeP: 0118U000190

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 10-02-2021

II. Etran BukoHnauus JiP
Homep eramny: 1

HasBa €Tamy: Po3pobKa i JOCIipKEHHS eJIEKTPOJHUX MaTepiasliB, TEXHOJIOTI] Ta 06/1aiHaHHS /1711 aBTOMAaTUYHOTO
BHCOKOIIPOAYKTUBHOI'O HAaIlJIABJIEHHS BHYTPIIIHIX IOBEPXOHb TPYO CIIJIaBaMU, CTIIKMMHU B yMOBaxX abpa3uBHOIO Ta

riipoabpa3rMBHOTO 3HOIIYBAHHS
IToyaToK eramy: 01.2018
3akiHYyeHH4d eTamy: 12.2020

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0co0H (200 ITIB i3uyHOi 0CO0H): [HCTUTYT €1EKTPO3BAPIOBAHHS

iMm. €.0. [laTona HauionanpHOi akagemii HayKk YKpaiHu

Kopg 3a €IPIIOY: 05416923

Micue3HaxoaKeHHS: ByJ1. Kazumupa Manesuua,l1, m. Kuis, KuiBcbka 06i1., 03150, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380445280486, 0442004779

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kog, 3a €EIPTIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, M. Kuis, Kuiscbka 06:1., 01030, Yrpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: Ka6iHeT miHicTpiB

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

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

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTHyHHi 006car ¢piHaHCYBaHHS (THC. IPH.). 5652.073




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka i mocnimkeHHs eIeKTPOAHUX MaTepiaiB, TexHoJIorii Ta 06J1afHaHHS JJ1s1 aBBTOMAaTUYHOTO
BHCOKOIIPOAYKTUBHOTO HaIlJIaBJIEHHS BHYTPIIIHIX TOBEPXOHb TPYO CILIaBaMU, CTIHKUMHU B yMOBaxX abpa3uBHOTO Ta

riipoabpa3rMBHOrO 3HOIIYBAHHS

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development and investigation of electrode materials, technology and equipment for automatic high-efficient
surfacing of inner surfaces of pipes by alloys resistant to abrasive and hydroabrasive wear

Pedepat yKpaiHCBHKOIO:

Mero10 1aHOi HAyKOBO-[OCIiAHOI pOGOTHU € BUPILIEHHS aKTyalbHOI IPOOJIEMU B FipHUY0-BUAO0YBHIH Ta
MeTaJsypriliHiil IPOMHUCIOBOCTI, TIOB’13aHOI 3 MiABUIEHHSIM 3HOCOCTIMKOCTI BHYTPIilIHIX IOBEPXOHb TPYOOIIPOBOIIB,
yepes sIKi TPaHCIIOPTYIOIOThCSI BUCOKOAOpa3uBHIi IIJIAMOBI Ta ra3onuioBi cymiuii. B ocHOBy po60Ty MOKJIaZeHo
PO3pOOKY HOBUX €JIEKTPOJHUX MaTepiasliB Ta TEXHOJIOTIYHOIO IPOLieCy BUCOKOIPOLYKTUBHOI'O HaIlJIaBJIeHHS
BiIKPUTOIO OyTrOI0 IIOPOIIKOBOIO CTPiYKOIO BHYTPIIIHIX IOBEPXOHb TPYO. [liABUILIEHHS IPONYKTUBHOCTI IPOLIECY
HaIUIaBJIEHHS BUPIIIEHO 33 PaXyHOK BUKOPUCTAHHS B SKOCTI €JIEKTPOJHOTO MaTepiasy MOPOIIKOBOi CTpidku. Lie
Z03BOJINJIO 3HAYHO MiJBUIIATY NPOAYKTUBHICTb MPOLECY 0 15 KT HAIJIaBJIEHOTO METAJy B TOJMHY, a TAKOXK
NiABUIMTY NPale3[aTHICTh 3MillHIOBaJILHOIO 1Iapy 32 PaXYHOK 10JATKOBOIO JIETYBAaHHS. 3allpOIIOHOBAHO [1BA
TUIIOPO3MipH IOPOIIKOBUX CTPidoK nepetruHoM 10,0 x 3,0 MM 17151 HamIaBeHHs TpyO giamerpom 160 - 300 MM Ta
nepetrHoM 16,5 x 4,0 MM — 17151 Tpy6 miameTpom noHaz 300 mm. Po3pobsieHo 1Ba HOBi CKJIaiy [IOPOLIKOBUX CTPIYOK
3 BUCOKMM (10 65 %) KoedillieHTOM 3aII0BHEHHS, 1110 103BOJINJIO MiJBUIIUTU CTYIiHb JIETYBaHHS Ta OLEP>XKaTU
HaruiaBieHuil Metan tumy 450X30P ta 450X30BP. ITpoBeieHO HOCTiIKeHHsI MaKpO i MIKPOCTPYKTypH Ta
(isuKOoMexaHiYHi BJIaCTUBOCTI HaIlJIaBJI€HOTO MeTaly. BcTaHOBIeHa e(eKTUBHICTb LOJATKOBOTO JIETYBaHHS
Kap06ioXpOMOBOTO CIlJIaBy 60POM Ta HiObiEM 3a paXyHOK IOAIPiOGHEHHs Kap6ifHoi Ta Kap6obopinHoi ¢das i
301/1bLIIEHHS TBEPOCTi HAIlJIaBJIEHOTO MeTasly. BifmpaipoBaHO TEXHOJIOTiI0 BUTOTOBJIEHHS TIOPOMIKOBUX CTPI4OK.
JlocifgskeHo BIJIMB PEKUMIB IIPOLIECY Ha TeOMETPUYHI NapaMeTpu (POPMYyBaHHS HAIJIABJIEHOTO APy, BCTAHOBJIEHO
ONTUMAJIbHI pe’KMMU HaIlJIaBJIEHHS SIKi 3a0e3I1e4Yy0Th He00XiHi 3Bapi0BaIbHO-TEXHOJIOTIUHI SIKOCTI Ta MiABUILEHHS
3HOCOCTIMKOCTi HaIlJIaBJIEHOT'O METAaJly BKe y MePIIOMY Mapi. BUrOTOBJIEH] Ta IlepefaHi CrioXXuBavy 4OCIiIHO-
ITPOMMUCJIOBI APTii HOBMX NOPOMIKOBUX CTPidYOK. [Ipy po3po6Li TEXHOJIOTIYHOTO NPOLECY 3MilHEHHSI [IOPOIIKOBOIO
CTPiYKOIO BHYTPIIIHIX IOBEPXOHDb TPYO NOCJIIIPKEHO IEKiJbKa CXEM 3 SIKUX Hal6ibIl e(eKTUBHOIO BU3HAHA CXema

HaIJIABJIEHHS «IIO CIIipa

Pedepar aHIJ1iiCBKOIO:

The objective of this research work is solving an urgent problem in mining and metallurgical industry, related to
improvement of wear resistance of inner surfaces of pipelines, transporting highly abrasive slime and gas-dust
mixtures. The development is based on creating new electrode materials and technology of the process of highly
productive flux-cored strip open-arc hardfacing of inner pipe surfaces. Improvement of the hardfacing process
productivity was achieved through application of flux-cored strip with a high fill factor (up to 65%) as electrode
material. This allowed considerable increase of the process productivity of up to 15 kg of deposited metal per hour,
as well as improvement of the hardening layer serviceability due to additional alloying. Two typesizes of flux-cored
strips of the following cross-section are proposed: 10.0 x 3.0 mm for hardfacing 160 - 300 mm dia. pipes and 16.5 X
4.0 mm for more than 300 mm dia. pipes. Two new compositions of flux-cored strips were developed for
hardfacing alloys of 500Kh30R and 500Kh30BR type. Boron alloying creates the conditions for formation of wear-
resistant borides and carboborides, and markedly refines the deposited layer microstructure that improves its
wear resistance. Niobium also reduces the size of the carbide component and has a positive impact on the alloy
performance. Conducted investigations of the chemical composition, microstructure, physical and mechanical



properties and wear resistance of the deposited layer proved that the optimum content of boron and niobium
should be equal to about 1% of each, while their increase has a negative influence on hardening layer brittleness. At
development of new flux-cored strips a lot of attention was given to the impact of the degree of filler powder
compacting and its particle size distribution on their technological properties. As a result of the conducted studies,
it was established that the optimum welding-technological properties of the flux-cored strips

Impexc YIK: 621.791.92, 621.791.927.5

Koau TemaTHYHHUX PYOpPHK: 81.35.27

KepiBHHUKH po6oTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: XXynpa Onekcanap [TeTpoBuy
HaykoBHH CTYIiHB: K. T. H.

BueHe 3BaHHS: c.H.C.

Inentudikarop ORCID ID:

JonaTkoBa iHdopmarist:



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

Ha3zga HTII yKpaiHCBKOIO: TexHOIOrYHA iHCTPYKLis HA IPOBEJEHHS 3HOCOCTIHKOTO YTOBOTO HAIJIABIEHHS
BHYTPIIIHIX IOBEPXOHb TPYO AiameTpom Bif 160 no 600 MM mopomKoBUME cTpiukamu nepetuHom 10,0x 3,0 Ta
16,5x4,0 MM.

Hassa HTII aHr/1ificbKOO: Technological procedure for performing wear-resistant arc surfacing of internal
surfaces of 160 to 600 mm pipes by flux-cored strips of 10.0x3.0 and 16.5x4.0 mm cross-section

HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpumaHi pe3yJsbTaTH: TexHosorii, Marepianu

l'asy3s 3aCTOCYBaHHS: HapTOra3oBuil KOMIJIEKC, €HEPreTUKa, MallMHOGY JyBaHHS
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: [ncrpykuis € kepiBHUM JOKYMEHTOM I10 TIPOBEJEHHIO 3HOCOCTIMKOTO IyTOBOTO HAIJIABJIEHHS
MIOPOIIKOBOIO CTPIUYKOIO BHYTPIlLlIHIX NOBEPXOHB TPYy6 AiameTpom Biz, 160 1o 600 MM. IHCTPYKList MiCTUTD
iHdopmallito Ipo OCHOBHI BUMOTH 10 ieTajlel, sIKi OyyTh HaIJIaBJIsTHCS; HAIlJIaBHI MaTepiaiy; oNTUMaslbHi
PEXMMU Ta TEXHIKYy HaIJIaBJIE€HHS; BUMOTHY 3 KOHTPOJIIO SIKOCTI Ta IIPaBUJI TEXHIKU Oe3MeKU. IHCTpyK1is po3pobieHa
B IE3 im. €.0. TTatrona HAH Ykpainu Ta npusHayeHa AJ1si TEXHOJIOTIB i 0Cib, Ha SIKMX NOKJIa[IeHO BUKOHAHHS Ta
KOHTPOJIb POOIT i3 pOBeIeHHS 3HOCOCTIMKOTO IyrOBOTrO HAIJIaBJIEHHS [TOPOLUIKOBUMH CTPiYKaMy BHYTPIIIHIX

IIOBEPXOHB TPy6 niameTpoM Bix 160 go 600 mm.

ComniannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Exonomis enepropecypcis, EkoHomis matepiasis,

3MeHIIEeHHS 3HOCY 00y1afiHaHH4, [lifBUIIeHHS TPOOYKTUBHOCTI Ipalii
Brnius HTII Ha moBKiJjs:
BnposagskeHHst HTII: nocninHo-npomuciiosa nepesipka
IIpakTHyHa peasnisanis HTII
IToyaToK eTamy: 04.2021
3akiHYyeHHs eTamy: 04.2022
Crnio>KkuBavi NPOAYKILii:
IlepcneKTHBHI PUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiOGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:



IX. Bi6sriorpadiuHuii onuc

1. ’Kynpa O.I1., Boponuyk A.I1., Kouypa B.O., ®enocenko B.B. BiusHue pe>kuMoB HaljlaBKU IOPOIIKOBbIMU JIEHTaMU
Ha reOMEeTPUYECKUE TTapaMeTPhl HAIJIABJIEHHBIX BAJIMKOB. ABTOMaTn4ecKas cBapka N2 12017, c. 43-48 2. JKynpa
O.I1., Boponuyk A.I1., TlerpoB A.B., ®enocenko B.B., BiusiHue pe>kuMoB HaIJaBKY TOPOUIKOBBIMY JIEHTAMU Ha
XMMMYECKUM COCTaB M TBEPAOCTDb HAIJIABJIEHHOIO MeTajlyla. ABToMarudeckas ceapka N24 2018, c. 44-48. 3. XKygpa
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