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I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0221U106967
Jep>kaBHUH peecTpaniliHUI HOMeP: 0120U105218
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 23-12-2021

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: JlocnifkeHHs 3HOCOCTIMKOCTI JOCIIIKyBaHOI CTasi Mmicisi TepMOOGPOGOK TP HOPMaJIbHUX
YMOBaX, B KOPO3il1HOMY CEpeJOBUILi Ta MiABUIIEHUX TeMIepaTypax. JocaiaKeHHs (pa3oBOro CKuany
€KCIIEPUMEHTAJIbHUX 3JIMBKIB CTajli METOAAMU PEHTTEHOCTPYKTYPHOTO aHaJli3y i €JIEKTPOHHOI MiKPOCKOIIii 3 METOIO
BA3HAYEHHS ONTUMAJIbHOTO XiMIYHOTIO CKJIaLy CcTajli. JJoCiIpKeHHs TEMIIEPATypPHUX IHTEPBaJiB MAPTEHCUTHOTO
[IepeTBOPEHHSI IpY rapTyBaHHi i BUAiseHHs Kap6inHUX a3 B IPOLECi BilTyCKy METOIaMU PEHTTEHOCTPYKTYPHOTO
aHaJli3y, MEXaHiYHOi CIIeKTpOCKoii, AudepeHLiaTbHOI KAJIOPUMETPII i €7IeKTPOHHOI MIKPOCKOIIii 3 METOI0

BU3HAYEHHS ONITUMAIbHUX PEKUMIB TEPMiYHOI OOPOOKHU.
IToyaTok eramy: 06.2021
3akiHyeHHs eTamy: 10.2021

Buz 3BiTHOrO JOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BinomocTi npo BuKoHaBus JIiP

IloBHEe HaHMEHYBaHHS IOPHIAHYHOI 0coou (a6o ITIB pizsmyHO0i 0cO6H): IHCTUTYT MeTanodisuky iM. T

B. Kypzromosa HanionanpHoI akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417331

Micue3HaxoaKeHHS: oysbBap Akanemika BepHaacokoro, 6yg. 36, M. Kuis, 03142, Ykpaina
dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: HanjonanbHa akageMid HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 380444243110, 380444241005



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

IloBHe HaliMeHYBaHHS IOPHIAHYHOI 0coou (a60 ITIB PizuuyHO0i 0COOH): IHCTUTYT eEKTPO3BAPIOBAHHS

iMm. €. O. Ilarona HauioHanbHOiI akageMii HayK YKpaiHu

Kog, 3a €EJIPIIOY: 05416923

Micue3HaxoaKeHHS: ByJ1. Kaaumupa ManeBuua, 6yz,. 11, m. Kuis, 03150, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380445280486

BHeCOK CIiBBUKOHABIIS Y 3BiTHHH €TaIl

V. BizomocTi npo 3amoBHuKa JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0coou (a6o ITIB ¢izmyHOi 0c06H): MinicTepcTBo ocBiTH i HayKK
Ykpainu

Kopg 3a €IPIIOY: 38621185

Micuesnaxo;perHﬂ: npocrekt [Tepemory, 6yz. 10, m. Kuis, 01135, Ykpaina

dopma ByracHoOCTI:

Cdepa ynpaBiiHHS: Ka6iner MinicTpis Vkpainu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opraHisamii:

TenedoH: 380444813221

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs JIiP

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

akazemielo HayK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWTiB Ha mposeneHHs HIIJIKP)

Hanpsam ¢inancyBaHHS: 2.7 - inue
Ixepesa ¢piHaHCYBaHHS

7713 - KOWITH Eep>KO0I0AKeTy

Kopg, nporpamuoi kiaacudikarnii BuzaTKis i KpeauryBaHHs (KITKBK): 2201040

dakTHyHHui 00cAar ¢piHaHCYyBaHHSA (THC. IPH.): 616.600




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6s1eHHS TeXHOJIOTrYHOI JOKYMEHTALlil 10 polecy BUPOOHULTBA CTali 1711 KOPO3ifHOCTINKUX i TENJIOCTINKUX

MiJIUITHUKIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of technical documentation for the steel production process of corrosion-resistant and heat-
resistant bearings

Pedepar yKpaiHCBKOIO:

[IpoBeeHO KOMILJIEKC CTPYKTYPHUX JOCIIIPKEHD TEIJIOCTIMKOI Ta KOPO3iMHOCTINKOI MiAIIUITHUKOBOI CTaIi,
JIErOBaHOi a30TOM Ta BYIJIELlEM Ha KO>KHOMY €Talli TEpMO- Ta IIIMO0KO] KpioreHHOi 00p0o0KH, a TaKOX CTaHAAPTHOI
nigmunHuKoBoi ctai [IX15. BusHaveHi ix xapakTepuCcTUKUA MiKPOTBEPAOCTI, KOPO3iliHOI CTIIKOCTi, 3HOCOCTIKOCTI
B YMOBaxX KOPO3iMHOTO CEPEIOBUIIA Ta IPU MiABUILEHUX Temneparypax. OTpuMaHi pe3yJbTaTy CBif4aTh, 10
pO3pobieHa CTajb 32 XapakKTepUCTUKaMu (KOPOo3iliHa CTifKiCTb, 3HOCOCTIHKICTh B KOPO3ifHOMY CepeloBHUIIi Ta IpU
MiABUILEHNX TEeMIIEpaTypax) B yMOBaX, HAOJIMKEHUX [I0 €KCIIyaTalilHUX, IEpeBakae CTAaHIAPTHY HiJMIUITHUKOBY
CTajib. BUKOHAHO NPOTHO3HI PO3PaxXyHKU [0 OM3aMHY CTaJjli Ta 3 METOIO ONTUMI30BAHOIO CKJIAy LIJIAKY JJIs1
€JIEKTPO-11JIaKOBOTO Iepenasy (masi — ELIIT) crani nig atmocdepHUM Ta IiABULIEHUM TUCKOM a30Ty. Po3pobsieHo
OCHOBU TE€XHOJIOTi BUIIJIaBKU CTaJlel JIETOBAHUX a30TOM IIpU aTMOChEepHOMY (TpaguLiliHNi MeTalypritHUI LUK
(B TOMY umCIIi 711 BUTOTOBJIEHHS €JIEKTPO/IB) i AyTrOIIaKOBOroO nepenasy (gasi - JITI) i minpuieHoMy (07151 yMOB
EIIIT) TcKy. 3a pe3ysibTaTaMu PO3PaxyHKiB Ta eKCIIepUMEHTAIbHOI IepeBipKY €JIeKTPUYHUX [TapaMeTPiB IIPOLeCy
BM3HAUYE€HO PEXXMMHU AyroBOTrO i 6€34yroBOro npolecy [py BUKOPUCTaHHI 1JIaKiB ONTUMI30BaHOTO CKJIALy.
Po3paxoBaHO BapiaHTH MIKUXTOBOK [J1s [IJIABKU Ta NE€PEIJIaBy CTaJjli Ta PE3yJbTaTiB PO3PAXYHKIB BYIJIELLEBOTO
€KBIBaJIEHTY HOBOI CTajli. BUrOTOBJIEHO OOCIIIHY IAPTil0 a30TUCTOI MAPTEHCUTHOI CTaJIi [JIs1 MigIINITHUKIB.
3anpornoHOBaHO ONTUMI30BaHI pe>KUMU BUILJIABKH, [103aI1iYHOI 06POOKY Ta €JIeKTPOLLIaKOBOIO IIepeIyaBy JJisl
OJlEp>KaHHS HOBOI a30TUCTOI MAPTEHCUTHOI CTasli (BUILJIABKA i [103anivyHa o6pooKa 111 OEP>KaHHS €JIEKTPOIIB,
IyrolIaKBOUM TIEepeIIaB, TepMiiHa 06po6Ka). PO3p06sIeHO NPOEKT TEXHOJIOTIYHOI iHCTPYKLII 17151 OCHOBHUX CTafii

BUPOOHUIITBA HOBOi a30TUCTOI CTaJi JJIs1 TETUIOCTIMKUX i KOPO3iMHOCTIMKUX BaJbHUIID.

Pedepar aHr1ilicbKOIO:

A set of structural studies of heat-resistant and corrosion-resistant bearing steel alloyed with nitrogen and carbon
at each stage of thermal and deep cryogenic treatment, as well as standard bearing steel L1IX15. Their
characteristics of microhardness, corrosion resistance, wear resistance in the conditions of the corrosion
environment and at the raised temperatures are defined. The obtained results show that the developed steel in
terms of characteristics (corrosion resistance, wear resistance in corrosion environments and at elevated
temperatures) in conditions close to operating prevails over standard bearing steel. Predictive calculations for
steel design and for the purpose of optimized slag composition for electro-slag remelting of steel under
atmospheric and elevated nitrogen pressure were performed. The basics of the technology of smelting nitrogen-
alloy steels at atmospheric (traditional metallurgical cycle (including for the manufacture of electrodes) and arc-
slag remelting and high pressure have been developed. According to the results of calculations and experimental
verification of electrical parameters of the process, the modes of arc and arc process using slags of optimized
composition are determined. Variants of charges for melting and remelting of steel and results of calculations of
carbon equivalent of new steel are calculated. An experimental batch of nitrogenous martensitic steel for bearings
was made. Optimized modes of smelting, out-of-furnace processing and electroslag remelting for production of
new nitrogenous martensitic steel (smelting and out-of-furnace processing for obtaining electrodes, arc-slag
remelting, heat treatment) are offered. A draft technological instruction for the main stages of production of new
nitrogen steel for heat-resistant and corrosion-resistant rolling mills has been developed.
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