O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHIH HOMep: 0220U103366

Jep>kaBHUH peecTpaniliHUI HOMeP: 0119U103241

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 21-09-2020

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: IlinBumeHHs MexaHIYHUX Ta €KCIUIyaTAL{iiHNAX BIACTUBOCTEN CTasIel Ta YaByHiB 3a PaXyHOK

ONTMMi3aLii CKJIaliB Ta YAOCKOHAJIEHHS 3MILHIOBAJIbHUX TEXHOJIOTIN
IToyaTok eTamy: 09.2019
3akiHyeHHs eTamy: 06.2020

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a60 ITIB ¢izuyHOi 0c00H): [lepxasuuii Bumumii

HaByasIbHUM 3aKyap, "[Iprua3oBCLKUM IepKaBHUM TEXHIYHUI YHIBEPCUTET"

Kopg 3a €IPIIOY: 02070812

Micue3HaxoO KeHHS: By/. YHiBepcUTeTChbKa, 7, M. Mapiynosb, JJonenpka 0671., 87555, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380629333416

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB pizuuHO0i 0cO6H): lepkaBHuil BUmMIA

HaByaJIbHUM 3aKyap, "[Iprua3oBCbKU Iep>KaBHUY TEXHIYHUI YHIBEPCUTET"

Kog, 3a €EIPIIOY: 02070812

Micue3HaxoO KeHHS: By/. YHiBepcUTeTChKa, 7, M. Mapiynoss, JJonenpka 0671., 87555, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380629333416

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa gis IIPOBEOECHHSI HiP: 43 - pnacua ininjiatusa (Km0 poboTa BUKOHYETHCS 3 BJIACHOI iHiljiaTHBU 32

KOLITU BUKOHaBIA HJIP a60 6€3K0ITOBHO)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7706 - 6e3nyaTHO (AOroBip MPO HAYKOBO-TEXHiYHE CIiBPOOITHHIITBO, TOIL0)



VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[TigBUIIEHHS MEXaHIYHUX Ta €KCIUIyaTaliiHAX BJIACTUBOCTEN CTaJIEH Ta YaBYHIB 3a PaXyHOK ONTUMI3alii CKIaziB Ta

YIOOCKOHAJIEHHS 3MIilIHIOBAJIbHUX TEXHOJIOTI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Improving mechanical and operational properties of steels and cast iron due to optimization of their composition
and die to improved technologies

Pedepar yKpaiHCBKOIO:

O6'eKT nociykeHHs — HaliBdadpukaTu Ta BUpOOY 3 KOHCTPYKLIMHUX CTajlel Ta YaByHiB, SIKi MifiaBaancs pisHUM
criocobaM 06’eMHOTO Ta IOBEPXHEBOTO 3MilJHeHHs. MeTa pobOTH — MifiBUILIEHHS SIKOCTi Ta BJIaCTUBOCTEN
METaJIONIPOAYKIIii 32 paxyHOK JIeTyBaHHS, 06’€éMHOi Ta MoBepxHeBOi 06p06OK. MeTony JOCIiIKeHHS ~
IVJIATOMETPUYHUE i PEHTTeHOPIyOPEeCLieHTHUM METOI1, MiKPOCKOITIYHMI Ta peHTreHiBChbKU Pa3oBuil aHaIi3,
BUIIPOOYBAaHHS MEXaHIYHUX Ta eKCILTyaTaliiHMUX BJIACTUBOCTE, MaTeMaTUYHa 00poOKa. B poboTi BU3HaueHi
pallioHaJIbHI pe>KUMU TEPMOOOPOOKHY, 1110 3a6€e3Mevy0Th 3HaYHe MiABUIEHHS a0pa3uBHOI 3HOCOCTINKOCTI
nociigxeHux craneit 35XMOJI, 45071, 40X3M2BI'C nicis nemeHTallii 3a paXyHOK OTPUMAaHHS B CTPYKTYPi
[IOBEPXHEBOTO Iapy NOPsiA, 3 iHIMKUMU CKIaJ0BUMMU MiJIBUIIEHO] KiJIbKOCTi MeTacTabiIbHOrO ayCTeHITy i peasizanii
eeKTy camo rapTyBaHHsI 1P HaBaHTaXKeHHI. BcTaHOBIeHUH 3B'430K MixXK (OPMYBaHHSIM YIapHO-abpa3nUBHOI
3HOCOCTIMKOCTI Ta KiHeTUKOI0 AedopmaLiitHuX (a30BUX IEPETBOPEHD IIPU BUIIPOOYBAHHSIX YaBYHiB, po3pobyieHa
nporpama B cepenosuili Mathcad a5t MaTeMaTUYHOTO MOZEJIIOBAHHS JOCIIIKYBaHUX 3aJIEXKHOCTEN Ta ONTUMIi3aLlil
XiMIYHOTO CKJIaJly PO3pO0JIEHNUX 3HOCOCTIMKUX YaBYHIB. JJOCIIiI)KEHO Ta ONIMCAaHO KiHETUKY 3HEBYTJIELIOBAaHHS Ta
3MiHU CTPYKTYpPH M0 TIIMOMHI 3HOCOCTINKOi cTazni 120I'3C3 3 migBuieHuM BMiCTOM KPEMHIIO ITpY HAarpiBaHHI B
Mmesxax 800-1000 oC; 6ynu oTpuMaHi 3Ha4eHHs eHeprii akTuBalii Ta KoedilieHTy udysii Byriento B ayCTeHiTi 11
uiei crasi. [JocigykeHa MOXKIIMBICTD MiIBUILIEHHS HaJlifHOCT] Ba)KKOHABaHTaKeHUX 3y04acTUX KOJIiC Mics
LileMEHTallii 32 paXyHOK 0OME>KeHHSsI KapOiHUX BUileHb, O€MHITY i 3a7IMIIKOBOr0 ayCTEHITY. BUu3HaueHi onTuMasbHi

TOBIIVHA 3MilJHEHOTO 1Iapy i BMICT ByIJIELO.

Pedepar aHIJIiHCBKOIO:

The object of research is semi-finished products and products made of structural steels and cast irons, which
have been subjected to various methods of volume and surface hardening. The purpose of the work is to improve
the quality and properties of metal products through alloying, bulk and surface treatments. Research methods -
dilatometric and X-ray fluorescence methods, microscopic and X-ray phase analysis, testing of mechanical and
operational properties, mathematical processing. Rational heat treatment regimes, which provide significant
increase of abrasive wear resistance of investigated steels 35CrMoV, 45Mn, 40Cr3Mo2WMnSi after cementation
are determined. By obtaining in the structure of the surface layer along with other components increased amount
of metastable austenite and realization of self-hardening effect under load. The connection between the formation
of shock-abrasive wear resistance and the kinetics of deformation phase transformations in the testing of cast
irons, developed a program in Mathcad environment for mathematical modeling of the studied dependences and
optimization of the chemical composition of the developed wear-resistant cast irons. The kinetics of
decarburization and change of structure on depth of wear-resistant steel 120Mn3Si3 with the increased content of
silicon at heating in the range of 800-1000 oC are investigated and described; the values of activation energy and
carbon diffusion coefficient in austenite for this steel were obtained. The possibility of increasing the reliability of
heavy-duty gears after cementation by limiting carbide emissions, bainite and residual austenite has been
investigated. The optimal thickness of the diffusion layer and carbon content are determined.

Inpexkc YIK: 669.1.017:543]:544.03:669.018.2, 669.018.298.22(047.31)



Koau TemaTHYHHUX PyOPHK:53.81.33.07

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBi: Yeiinsax Onexkcanap [leTposuy
HayKoBHH CTYIIiHB: 1. T. H.

BueHe 3BaHHS: npodecop

Inentudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Ha3zsa HTII yKpaiHCBKOIO: Pexxum TepmiuHOi 06po6ku craneit 35XM®JI, 45171, 40X3M2BI'C. [Tporpama B
cepenosuii Mathcad. [laHi 1040 KIHETUKY 3HEBYIJIELIOBAHHS 3HOCOCTINKOI CTasli 3 MiABUIIIEHUM BMiCTOM

KPEMHiI0, peXXMU TePMiuHOI 00pOOKY Ba)KKOHABAHTaKEHUX 3y0UaCTHX KOJIIC.

Hassa HTII aHI/IiHiCbKOIO: Regimes of heat treatment of steels 35CrMoV, 45Mn, 40Cr3Mo2WMnSi. The
settlement program, data on the kinetics of decarburization of wear-resistant steel with high silicon content.
Regimes of heat treatment of heavy-duty gears.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMmaHi pe3yJIbTaTH: TexHOJIOrI]

l'asmy3b 3acTocyBaHHS: 24.10 Bupo6HuLTBO YaBYHY, cTaii i pepocniasis; 72.19 [lociimKeHHs i

€KCIIepUMEHTAJIbHI pO3POOKU y cepi TEXHIYHMX HAyK
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Pexxumu tepmiunoi 06po6ku crasneit 3S5XMOJI, 4571, 40X3M2BI'C, sKi 3a6€31e4yBaTUMyTh 3HaUHE
nigBuIeHHs abpa3ruBHOI BHOCOCTINKOCTI feTasel, po3pobseHa nporpama Ajs MaTeMaTUYHOT'O MOJIETIOBAaHHS
JOCJIIIPKYBaHMX 3aJIEXKHOCTEN Ta ONTUMI3allii XiMiYHOrO CKyIafy CILIaBiB, OTPMMaHI 3HAYE€HHS €HEPrii akTuBalii Ta
koediuienTty nudysii Byryiento B ayCTeHiTi MOJKHA B I1OJaJIbIIOMY BUKOPHUCTOBYBATH [1J1sI IPOTHO3YBaHHS ITIMOVHU
3HeByrIJIeloBaHHA ctaji 120I'3C2 Ta 61u3bKUx [0 Hei 3a XiMIYHUM CKJIaZIOM IIpY ITPOBEEHHI TepMiuHOI 00poOKY,

3aIPONIOHOBAHA TEXHOJIOTIS LIeMeHTallii 3y6uacTUX KOJIiC 3a06€3MeYnTh NiJIBULIEHHS SIKOCTI.
ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis enepropecypcis, Ekonomis matepiais
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasizanis HTTI

IToyaTok eramy: 09.2020

3akiHyeHHs eTamy: 06.2021
Crnio>kuBavi NpoAYyKILii: [TPAT «MK «AzoBcranb», [TIPAT «MMK im. Intivay, TOB «MATMA»
IlepcrieKTHBHI PUHKH: [TiinpruemMCcTBa METaYPriiiHOi Ta MAIIMHOGYAiBHOI ramysi Ykpainu, kpain €C
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:
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1. Manunos JI.C. TlosnyyeHue B cIylaBax MHOIOQa3HO1 MeTacTabuIbHOM caMOoTpaHCchOpMUpYIOLIEecs og,

IeICTBMEM BHEUIHUX HAarpy30K CTPYKTYPBI [JIs1 CaMo3aluTsl oT pazpyuenus. / J1.C. ManuHoB // YHiBEpCUTETChKA

Hayka-2020. - Mapiynous : ITATY, 2020. - T.

2. OnitiHuK .M. 3acTocyBaHHS MaTeMaTUYHOIO aHaJli3y eKCIIEPUMEHTA/IbHUX JAHUX Ta KOMITIOTEPHOTO

MOJI€JIIOBAHHS 17151 IPOTHO3YBAaHHS MEXaHIYHUX BJIACTUBOCTEN XPOMOMAPraHLeBUCTUX YaByHiB. / .M. OuifiHuk //

YuiBepcurerceka Hayka-2020. - Mapiynoss : [TITY, 2020. - T.
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