O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0224U001997

Jep>KaBHHH peecTpaliliHui HoMep: 0123U102990

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 03-02-2024

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Axasni3 BUMOr 10 XiMi4HOTO CKJIazly CTasi, mapameTpiB MiKPOCTPYKTYPY MPOMIXKHOI 3arOTOBKH Ta

ITOKA3HUKIB SIKOCTI 3QJII3HUYHUX OCEN. JJOCIIIIKEHHS CBITOBUX TEHIECHLI MTIIBUILEHHS SIKOCTI KiHIIEBOI IIPOAYKILiL.
IToyaToK eTamy: 07.2023
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0coou (a0o ITIB ¢izumyHOi 0c06H): InCTUTYT YOPHOI MeTamypri

iMm. 3. I. Hekpacosa HaujionanbHoi akagemii HayK YKpaiHu
Kog, 3a €EIIPIIOY: 00190294

Micuesnaxo,ux(eﬂns:: 1. Akagemika Ctapony6oBa, 6yn. 1, M. [JHinpo, [JHinpoBceKuil p-H., [JHIIponeTpoBcbka
0671., 49050, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenecbou: 380567765315, 380567900515, 380567900511

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

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

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

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: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTuuHui 06car ¢piHaHCYBaHHS (THC. IPH.). 65.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigyKeHHs BIJIMBY XiMIYHOI Ta CTPYKTYPHOI HEOIHOPIIHOCTI BYIJIELIEBUX CTAJIEN HA HANIMHICTb

BeJII/IKOFa6apI/ITHOFO METaJIOTIPOKATy 3aJ1i3HUYHOT'O IMPpN3HAYEHHSA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Research on the influence of chemical and structural heterogeneity of carbon steels on the reliability of large-sized
rolled metal for railway purposes

Pedepar yKpaiHCBKOIO:

B pamkax gaHoi po60TU BUILJIaBI€HO AOCiTHI 3JIMTKY BYIJleLleBUX CTajlell pi3HOTo XiMiYHOTrO CKJIany. 3pasKu
nignaBany rapsdiil 1acTUYHIN gedopmauii i TepmiuHii 06pobui. [apsiya nnactuyHa nedopmaltlis IpoBefeHa
METOJIOM Oca/KyBaHHS npu Temnepatypi 1260°C Ha 50% . HactynHa TepMidHa 06po6Ka ckiazanach 3 HopMmasisarii
Big 850°C. 3a peaysbTaTamMu MeTanorpadiyHoro fociiiKeHHs 0yJjio po3paxoBaHo KijbKiCHe CIiBBiIHOLIEHHS
nepJsiTy Ta GepUTy y JOCHiIHMAX 3pa3Kax y JUTOMY CTaHi, icJis rapsidoi iacTuyHoi gedopmalii Ta micsis HACTYNHOI
TepMiuHOi 06po6KU. MeToioM BpuHesst BU3Hayaau TBEPAICTb JOCTIIHUX CTaleil B pis3HOMY cTaHi. PazoBuil ckiaf,
BU3HAYaBCs 3a JOIIOMOIOI0 MPOrpaMHOro 3abesnedeHHs Imagel. [linTBepykeHO OCHOBOIOJIOKHY POJIb BYTJIELIO Y
(dhopMyBaHHi KiJIbKOCTI IEPJIiTHOI CKJIal0BOi i TBEPAOCTi. BcTaHOBIEHUI pparMeHTapHUI BIJIMB BMICTY MapraHIjo
Ha KiJIbKiCTb NEepJIiTy y JOCIiNHUX 3pa3Kax IicJisg TePMIiYHOi 06POOKH, KU 301/IbIIYEThCS 3 3DOCTAHHSIM BMICTY
LIbOTO €JIEMEHTY. BUABIEHO TiCHUI 3B'130K BaHAiI0 3 KiJIbKICTIO IEPJITHOI CKIaA0BOI y CTaHi Miciig rapsa4oi
njacTu4Hoi gedopmalii Ta 4aCTKOBO MiCIs raps4yoi IacTU4HOi fedopMaliii 3 HACTYIIHOIO TEPMiYHOI0 0OPOOKOIO.
AJmoMiHI TakoX Mae pparMeHTapHM BIUIUB — 3 POCTOM BMICTY I[bOTO €JIEMEHTY YaCTKOBO 3MEHIIYEThC KiJIbKiCTh
NepJITy, a 4715 iHIIOoi YaCTUHM IJIABOK JOCJIIHMX CTajlel HAaBIIaKU - 3pOCTA€ 4aCTKa MEePJIiTy 3 POCTOM BMICTY
amoMiHilo. Takoxx 6yB BUKOHAHMIA aHasli3 BIJIMBY XiMIiYHOTO CKJIAJly i3 3aCTOCOBYBaHHSIM IapaMeTpiB MiXKaTOMHO]
B3aeMO/ii, 110 6a3yI0TbCsl Ha KOHLIENIii CIIPSMOBAHOrO XiMi4HOrO 3B's13Ky. ZY — iHTerpaspHuil napaMeTp 3apsi0BOro
CTaHy CUCTEMH, 110 BUBHAUAETHCS UIJIIXOM yCEPENHEHHS €(PEKTUBHUX 3apsifiB yCiX TUIIB 3B'I3KiB KOMIIOHEHTIB

cTaJi.

Pedepar aHIJIiHCBKOIO:

As part of this work, experimental ingots of carbon steels of different chemical composition were melted. The
samples were subjected to hot plastic deformation and heat treatment. Hot plastic deformation was carried out by
the method of deposition at a temperature of 1260°C by 50%. The next heat treatment consisted of normalization
from 850°C. According to the results of the metallographic study, the quantitative ratio of pearlite and ferrite in
the test samples in the cast state, after hot plastic deformation and after subsequent heat treatment was
calculated. The hardness of the experimental steels in different states was determined by the Brinell method. The
phase composition was determined using ImageJ software. The fundamental role of carbon in the formation of the
amount of the pearlite component and hardness has been confirmed. A fragmentary influence of the manganese
content on the amount of pearlite in the experimental samples after heat treatment was established, which
increases with the increase in the content of this element. A close relationship between vanadium and the amount
of pearlite component in the state after hot plastic deformation and partially after hot plastic deformation with
subsequent heat treatment was revealed. Aluminum also has a fragmentary effect - with an increase in the content
of this element, the amount of pearlite partially decreases, and for the other part of the melts of experimental
steels, on the contrary, the share of pearlite increases with an increase in the content of aluminum. An analysis of
the effect of the chemical composition was also carried out using parameters of interatomic interaction based on
the concept of directional chemical bonding. ZY is an integral parameter of the charge state of the system, which is
determined by averaging the effective charges of all types of connections of the steel components.

Inpexc YIK: 669.14, 669.141.24 : 620.18 : 621.29.001.5
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: B pe3ysbTarti DoCIIimKeHb TOCTIHNX ByIIELEBNX CTANEN 3 PI3HMM BMICTOM Ta
CITiBBiIHOLIEHHSM 0a30BUX €JIEMEHTIB y IMTOMY cTaHi, nicis ['T1]], ta I'TIJ+TO BcTaHOBEHO, 1O 32 IEBHOTO
XiMidYHOrO cKagy npu sikomy ZY menie 0,20 esIeKTPOHIB TBEPiCTb CcTajli y cTaHi micis [TI]] Buiie, HiX micus

HACTYIIHOI TEPMiuHOI 06POOKU.

HasBa HTII aHr1ificbKO0: Thus, as a result of studies of experimental carbon steels with different contents
and ratios of basic elements in the as-cast state, after GPD, and GPD+TO, it was established that for a certain
chemical composition with ZY less than 0.20 electrons, the hardness of the steel in the state after GPD is higher
than after subsequent heat treatment.

HTII, axy nepenba4asiocsi CTBOPHUTH:
IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:
OTpHMaHi P€3yJabTaTH: Marepianu, Metoau, Teopii, AHaJITUYHI MaTepiann

l'asy3s 3aCTOCYBaHHS: YopHa METaIypris, FOCIOLAPChKa HisIbHICTh, METAIONPOAYKLIis 3a/i3HUYHOTO

INpU3HA4Y€HHS.
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omuc HTII: Beranosneno, o nicis sHavenHs ZY B intepsasi 1.21 - 1.20 BOHU «3MiHIOIOTb» CBOE MOJIOKEHHS: 10
L[bOTO iHTEpBaJly 3HaY€Hb BHUIIE PO3TALIOBYETHCS JIiHis TPEHAY [JIS CTaHy Micjs TepMiuHOi 0OpOOKH, a HIDKYE —

nicsis rapsiyoi ntacTu4HoI fedopmMaliii; micss 1poro iHTepBany 3HayeHb ZY — HaBIAKU.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: [onimuenHs ctany HABKOJMIIHBOTO CEPEOBUILA,

EkoHoMmis eHepropecypcis, EkoHOMig MaTepiaiB

Brnius HTII Ha moBKiJjs:

Bnposag>keHHs1 HTII: He snposamxeHo

IIpakTHyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHS eTamy:

Crnio>KkuBavi NPOAYKILii:

IlepcneKTHBHI PUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. 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:
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