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II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocnimkeHHs 0co6auBocTelt GOopMyBaHHS XiMiYHOI HEOZHOPIAHOCTI B ByrieweBux crausix (0,4 -
0,6 % Bar. C) i ii cnaIkoBOro BIIMBY Ha MiKPOCTPYKTYPY Ta MEXaHi4YHi BJIaCTUBOCTi METAJIONPOAYKLii 3a/1i3HUYHOrO

IIpU3HAYE€HHA
IToyaTok eramy: 01.2020
3aKkiH4Y€eHHs eTamy: 12.2022

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT
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dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

Tenedon: 380567765315, 380567900515
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk
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Poamip opranisanii:
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP

Ha3sBa po6oTH yKpaiHCBHKOIO:

CIIQKOBOTO BILUIMBY Ha MiKPOCTPYKTYPY Ta ME€XaHi4Hi BJIACTUBOCTI METAJIONPOAYKLLi 3aJ1i3HUYHOTO [IPU3HAYEHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the features of chemical inhomogeneity formation in carbon steels (0.4 - 0.6% wt. C) and its
hereditary influence on the microstructure and mechanical properties of metal products of railway purpose

Pedepar yKpaiHCBKOIO:

BcTaHOB/IEHO, 1110 BIJIMB HIBHUIKOCTI OXOJIOJKE€HHS IIPY 3aTBEPLiHHI aHaJi30BaHUX 3arOTOBOK Ha PO3Mip
IeHIIPUTHUX KPUCTAJIiB ONIUCYETHCS OOEPHEHO NPONOPLIMHOIO 3aJIEXKHICTIO: Y = K - X-n. BU3HadeHo, 110 NPy 3MiHi
IIBAJIKOCTI OXOJIO’KEHHS MEeTaJly IpU 3aTBEPAiHHI Bif 1 1o 1060,/XB po3Mip AEHIPUTIB 3MEHIIYETbCS B ~ 8 pasis. [Ipu
[IbOMY LIiJIBHICTb NEHIPUTHOI CTPYKTYPH BYIJIELEBUX CTajlel 3MEHIIYEThCS B ~ 60 pasiB, a xapakrep ii 3a71€KHOCTI
Bif] IHTEHCUBHOCTI TEIJIOBIZIBEIEHHS € 3BOPOTHMM XapaKTE€POM 3MiHU PO3MIPY AEHIPUTIB. BCTAHOBJIEHO XapaKTep
PO3NOAiNYy XiMiYHUX €JIEMEHTIB — KDEMHIIO Ta MapraHLlo — B AEHIPUTHIN CTPYKTYPi IIPY 3aTBEPLiHHI BYIJIELE€BUX
cTajiedl B iHTepBasli IBUIKOCTEN oxoomkeHHs 1 — 1060,/xB. [TokazaHo, [0 MaKCUMaJIbHUM BMICT KpeMHiIo Ta
MapraHIIo XapakKTePHU 17151 KOJIUIIHIX IIPOCTOPIB MK JE€HIPUTHUMU TiIkaMu [-Tro nopsaxy, MiHiMasnbHUH iX BMiCT
- IJ151 KOJIMIIHIX eHIPUTHUX TijloK. [1py IbOMY KiJIbKiCTb JAHUX €JIEMEHTIB B MIKpOO'€éMax CTaJli, SKi € KOJIMIIHIMU
IIPOCTOPAMU MK JA€HAPUTHUMU riikamu II-ro nopsaky, B cepeiHboMy Ha 50 % 6isble, HDK B KOJIMIIHIX
IEHAPUTHUX Tiikax. BU3Ha4Y€HO, 0 IIPY MOCTKPUCTAi3aliiHOMY OXOJIOIKEHH] Byrienesux crane ~ 0,4...0,6 %
Bar. B intepsasi 10-2 — 1 0/cek 3MiHa cepeHbOro pO3Mipy 3€peH ayCTEeHITY (BEJIMYUHMU JIiICHOTO 3epHa CTaJli)
OIMCYETHCH MOJIIHOMIHAIbHOIO 3aJIEXKHICTIO APYroro cryneHs: y = - Ax2 + B x + C. [Ipu 3miHi mBuaKocTi
OXOJIOJI)KEHHSI Ha [jBa [TOPSIAKY Pi3HULSL CEPEIHBbOr0 PO3MipY KOJIMIIHIX ayCTEHITHUX 3€PEH I0PiBHIOE ~ 1,5 pasu.
BusHaueHo, 110 1py BUOOPi ONTUMaJIBHOTO XiMiYHOTO CKJIa/ly CTaJjli 1711 BUTOTOBJIEHHSI Bif[IOBiNaJbHUX JleTajneil
3aJ1I3HUYHOTO [TPU3HAYEHHS], HEOOXiIHO 6paTH [10 yBaru crocié BUpOOHUIITBA CTaJi, BUXiHI MaTepiaiu Ta
TEXHOJIOTiI4Hi 0COOJIMBOCTI METATypriflHOTO MiAIPUEMCTBA, OCKIIBKY CTajlb HaBiTh 61M3bKOTO XiMIiYHOTO CKJIamy

MOYK€ MaTH Pi3Hy IPUPOLY CTPYKTYPOYTBOPEHHSI.

Pedepar aHr1ilicbKOIO:

It was established that the influence of the cooling rate during solidification of the analyzed blanks on the size of
dendritic crystals is described by an inversely proportional relationship: y=k-x-n. It was determined that when the
metal cooling rate during solidification changes from 1 to 106o/min, the size of the dendrites decreases by ~8 times.
At the same time, the density of the dendritic structure of carbon steels decreases by ~60 times, and the nature of
its dependence on the intensity of heat removal is the reverse of the change in the size of the dendrites. The
nature of the distribution of chemical elements - silicon and manganese - in the dendritic structure during the
hardening of carbon steels in the range of cooling rates from 1 to 1060/min was established. It is shown that the
maximum content of silicon and manganese is characteristic of former spaces between dendritic branches of the
1st order, their minimum content is for former dendritic branches. At the same time, the number of these elements
in microvolumes of steel, which are former spaces between dendritic branches of the 2nd order, is on average 50%
more than in former dendritic branches. It was determined that during post-crystallization cooling of carbon
steels ~ 0.4...0.6% by weight. in the interval 10-2 - 1 0/sec, the change in the average size of austenite grains (the
size of the real steel grain) is described by a polynomial dependence of the second degree:y = -Ax2+Bx+C.
When the cooling rate changes by two orders of magnitude, the difference in the average size of the former
austenite grains grains is ~1.5 times. It was determined that when choosing the optimal chemical composition of
steel for the manufacture of important parts for railway purposes, it is necessary to take into account the method
of steel production, raw materials and technological features of the metallurgical enterprise, since steel of even



close chemical composition can have a different nature of structur
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: [To6y/0BaHa KapTorpama [yis IPOTHO3YBaHHS PiBHS yapHOI BSIBKOCTI
3aJIi3HUYHUX OCEMl 3aJ1€5KHO Bif, BMICTY BYIJelIo Ta CHiBBifHOmEHHS Mn /Si. BnockoHaseHa MeTOKa BUSBJIEHHS

CJIifiB IEPBUHHUX JEHAPUTIB BONHUM PO3YMHOM IiKpaTy HATPilO.

HasBa HTII aHI/IiHiICBKOIO: A cartogram was built to predict the level of impact toughness of railway axles
depending on the carbon content and the Mn/Si ratio. An improved technique for detecting traces of primary
dendrites with an aqueous solution of sodium picrate.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJIbTaTH: Bupo6u TexHiyHi, 3a/i3HNYHI OCi BITYM3HAHOTO BUPOOHUIITBA 3 MiJBUILEHOIO

€KCIJIyaTaliiiHO0 HAZiMHICTIO Ta AOBrOBIYHICTIO
I'a.TIysb 3aCTOCYBaHHSI: YopHa MeTalypris, MalIMHOOYyBaHHS, YKP3a/li3HULIS
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Ha ocHOBI KOMIIEKCHOTO aHaJIi3y MPOMUCIIOBUX PE3YJIbTATIB BUIIPOGYBaHb 3pa3KiB YOPHOBUX OCEN,
BUTOTOBJIEHUX 3i cTaseit Mapku OC (632 nnaBku) Ta mapku EAIN (124 nyaBku) 1o6yoBaHa Kaprorpama y
koopauHaTax: X = Mn/Si; Y = C; Z = KCUcp. Lle 103B0J1sI€ NPOTHO3YBaTH 3HAUYEHHS YIAPHOI B'I3KOCTI 3aJIEXKHO Bif|
BMICTY BYIJIELIIO Ta CIIiBBiIHOIIEHHS MapraHiio 4O KpeMHio. 3a pe3ybTaTamMu aHali3y TpaHcdopmaliii ciifis
[IEPBUHHOI JEHIPUTHOI CTPYKTYPH 32 PO3NOAIJIIOM IiJISIHOK XiMiYHOI HEOJHOPIZHOCTI, 10 BUHUKAE IIPU
KpucTaisalii o6paHo cxemy gedopmallii Ta BUSBIISIETbCS TPABIEHHSIM Y BOGHOMY PO3UMHI MiKpaTy HATpilo,
pOo3pobieHi peKkoMeH1alii 010 palioHAJIbBHOTO CTYIEHS Ta cxeMu Jedopmaliii 0CbOBOi 3arOTOBKY BiATIOBITHO 10
BMICTY BYIJIEL}O Ta CIiBBiIHOIIEHHS MapraHiio 4o KpeMHilo, 110 3a6e3nedye MakcuMaibHe Mo pibHeHHs Ta

VUIiIIbHEHHS CTPYKTYPH, MiJBUIIEHUI KOMIIJIEKC MEXaHIUHUX BJIACTUBOCTEM.

ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 36inbmenns o6csris Bupo6HuITBa, EKOHOMIS
eHepropecypcis, 3actocysanHst HTII 1o3BoIMTb OIOBXUTY CTPOK €KCILIyaTallii 3a1i3HUYHUX OCEM 3aBISIKU

i BUIIEHHIO I0Ka3HUKIB ONIOPY PYMHYBAHHIO [IPYU TMHAMIYHOMY Ta [JUKJIIYHOMY HaBaHTaKE€HHI.
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy: 06.2018
3akiH4YeHHs eTamy: 06.2022
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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