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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 67.09.39

Tema guceprauii:
1. HaykoBi ocHOBU (OpMYyBaHHSI pallioHAJIbHOTO KOMILIEKCY MEXaHIUHUX BJIACTUBOCTEN KOHCTPYKIIMHUX cTajen i

TUTAHOBUX CILJIaBiB

2. Scientific basis for the formation of a rational complex of mechanical properties of structural steels and titanium
alloys

Pedepar:

1. O6'eKT BOCIIIPKEHHS - KOMIJIEKC MEXaHIYHMX BJIaCTUBOCTEM KOHCTPYKLIMHUX CIJIaBiB Ha OCHOBI 3aJ1i3a i TUTaHY B
YMOBAax OJJHOBICHOT'O DO3TSATHEHHS Ta [ii HEOLHOPIZHNX CUJIOBUX IT0JIiB B IIMPOKOMY iHTE€PBaJli 30BHIMIHIX
HaBaHTaXXeHb i TEMIIEPATYP, NPENCTABIEHUN Y TOCTYITHOMY 151 aHaJli3y HagBHOMY 0aHKy TaHUX, CGOPMOBaHOMY 3
JliTepaTypHUX IPKEepeJl Ta 3 Pe3yJIbTaTiB BJIaCHUX AOCIiIKeHb. MeTa aucepTaliiiHoi po6oTu: po3pobKa KOHIEMNI] i
MeTo[iB GOpMYBaHHsI pallioHAJIbHOTO KOMILJIEKCY MEXaHIYHUX BJIAaCTMBOCTEM KOHCTPYKLIMHUX CTajlel i TATAaHOBUX
CIIaBiB HA OCHOBI CUCTEMHOI'O aHaJIi3y B3a€MO3B'A3KiB X HAaMBKJIUBIIINX MEXaHIYHUX XapaKTEPUCTUK B YMOBAxX
JIiHIHHOTO HANPY>XEeHO-1,e(pOPMOBAHOTO CTaHy i MIii HEOJHOPIIHUX CUJIOBUX IOJIiB. METOAM NOCIIiIKEHHS:

BUIIPOOYBAaHHS HA OJHOBICHE PO3TSTHEHHS IJIaKUX LUJIIHAPUYHUX 3Pa3KiB Ta 3pa3KiB 3 KOHLEHTPATOpaMu



HAIIPY’XE€Hb B TEMIIEpAaTypPHOMY iHTepBali Bif, 293 K 1o 77 K; maTemMaTuyHa CTaTUCTUKA i MOJEJIIOBAHHS; OIITUYHA,
eJIEKTPOHHA ITPOCBiuyioYa i CKaHyio4Ya MiKpOCKOTIii, peHTreHiBCbKUM a3oBuil aHai3. TeopeTuyHi i mpakTuyHi
pe3yJIbTaTU: po3po6JIeHa METOAMKA PO3PAaXyYHKOBOTO IIPOrHO3YBAHHS XapaKTEPUCTUK KPUXKOi MilTHOCTi RX Ta
MeXaHi4Hoi cTabinbHOCTI Kms Moxke 6yTH 3aCTOCOBaHA B GiIbIIOCTI 33aBOJCHKUX Ta HAYKOBUX JIAOOPATOPIH,
OCKIiJIbKM 3aCHOBaHa Ha 3arajlbHOJOCTYITHUX 0a30BUX MEXAHIYHUX XapaKTE€PUCTUKAX; 3alIPOIIOHOBAHI KiJlbKiCHI
ITOKa3HMKY MEXaHIYHOI Ta KOHCTPYKLIMHOI IKOCTi M€Taly MOKYTb MaTU IIPAKTAYHY LiHHICTb [ [1JIAHYBaHHS,
PO3POOKU Ta KOPUTYBAaHHS TEXHOJIOTIYHUX OIepalliil 3 METOI0 CTBOPEHHS KOHCTPYKIiMHUX CIJIaBiB 3 334aHUMU
MEXaHIYHVMMU BJIACTUBOCTSIMU; PO3PO06JIeHa HOBA MOZE/b TEXHOJIOTIYHOI KaPTH MOXe OyTH KOPUCHOIO [J14 Bifoopy,
3aMOBJIEHHS 200 CTBOPEHHSI CILJIABY 3 33JaHOI0 KJII0YOBOIO XapaKTEPUCTUKOIO B CUCTEMI B3a€MO3B'SI3KY
"[JIACTUYHICTb - MiLIHICTb - MeXaHiyHa cTabinbHiCTh". HaykoBa HOBM3HA: BIeple NOCiaKeHo (i3uiHO
OOI'PYHTOBaHy CUCTEMY B3a€MO3B'SI3Ky BJIACTUBOCTEN "TIJIACTUYHICTb - MILIHICTh - MEXaHi4yHa CTabiJIbHICTD"
KOHCTPYKLIMHYMX CTajlel i TUTAHOBMX CIUIABIB; BIIEPILE BCTAHOBJIEHO, 110 33 XapaKTEPOM 3MiHM MEXaHIYHUX
BJIACTUBOCTEN 3 IPUYMHU IPOSIBY iX BHYTPIIIHBOIO B3a€MO3B'sI3KYy OJIHA 3 OJHOIO, BCi JOCIIiIPKEHI MeTaeBi CIIaBU
POBIOiNSIOThCS Ha [1Ba BUIY MIOBEAIHKN MEXaHIYHUX XapaKTEPUCTUK; PO3p00JIeHO (iZUKO-MEXaHIYHY KOHLIEMIIi0
(PeHOMEHOJIOTIYHOTO OINKCY ONOPY PYMHYBAHHIO CIIJIABiB HA OCHOBI 3aJj1i3a i TUTAHy B IapameTpax IPaHUYHOTO
CTaHy, BU3HAY€HOTO 33 XapaKTE€PUCTUKAMU MIIJHOCTI, IJIACTUYHOCTI Ta OKPUXIyBaHOCTIi. CTyIiHb YIIPOBAII)KEHHSI:
METOJIMKa [IPOTHO3YBaHHS XapaKTePUCTUK KPUXKOi MillHOCTi RX i MexaHiuHoi cTabinbHOCTI KIS KOHCTPYKIiMHUX
crasieil anpoboBaHa Ta yrnposamkeHa B IBH3 [1JIABTaA, ITAT "MMK im. Mnnivya" u I[TAT "MK "Azoscrans”. Chepa

BUKOPUCTAHHS: aBiallifiHa i KoCcMiYHa TeXHiKa, MeTalypriiHa IPOMHUCIIOBICTh, Oy IiBHULITBO.

2. Subject of inquiry is the complex mechanical properties of structural alloys based on iron and titanium and
uniaxial stretching steps nonuniform force fields in a wide range of load and external temperature, submitted for
analysis accessible existing data bank formed from the literature and from our own research. Research methods: a
uniaxial tensile test, and samples of smooth cylindrical samples with stress concentrators within a temperature
range from 293 K to 77 K; Mathematical Statistics and Modelling; optical, electronic transmission and scanning
microscopy, X-ray phase analysis. Theoretical and practical results: developed method of settlement prediction
performance RX brittle strength and mechanical stability Kms can be used in the majority of the factory and
research laboratories, as it is based on shared basic mechanical characteristics; proposed quantitative mechanical
and structural quality of the metal may be of practical value to the planning, development and adjustment of
process steps in order to create structural alloys with specified mechanical properties; developed a new model of
the flow chart can be useful to select, order, or create an alloy with a given key feature of the system
interconnection "plasticity - strength - mechanical stability". Novelty of the research: first investigated the
relationship physically sound system properties "plasticity - strength - mechanical stability" of structural steels
and titanium alloys; for the first time it found that by the nature of changes in the mechanical properties due to
their existence of coherence with one another, all metallic alloys investigated are divided into two kinds of
behavior of mechanical characteristics; It developed a concept of physical and mechanical fracture resistance
phenomenological description of iron-based alloys, and titanium in a limiting condition parameters defined by the
characteristics of strength, ductility and embrittlement. Implementation extent: method for predicting the
characteristics of brittle strength Kms RX and mechanical stability of structural steel was tested and implemented
in SHEI PSABandA, PJSC "MMC named after Ilyich" and PJSC "MC "Azovstal". Range of application: aviation and
space technology, metallurgy, building.
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