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Pedepar:

1. O6'eKT BOCIIIPKEHHS - IPOLECU BILJIMBY CTPYKTYPHO-MAarHiTHOTO CTaHy (IMTOMOI IIapaMarHiTHOi
CIIPUUAHSTINBOCTI) ayCTEHITy Ha IIOYaTKOBY CTa/lil0 MAPTEHCUTHOTO IIEPETBOPEHHS, MEXaHIYHi Ta KOPO3iliHi
BJIACTUBOCTI ayCTEHITHMX XPOMOHIKeJIEBUX, BACOKOMAPraHIeBUX i XpOMOMAapraHieBux cranei. [Ipegmer
IOCJTiIKEHHS - CTabibHICTh ayCTEHITy, MAPTEHCUTHI TEMIIEPATyPHIi (raMma - anbda) i Jedopmaliiiii (ramma -
anbda, raMmma - ercijioH - anbda) nepeTBOpeHHs, Pi3KO-MexXaHiuyHi i1 KOpO3iliHi BIaCTUBOCTI ayCTEHITHUX CTajel i
CIJIaBiB. MeTa BOoCaiIpKeHHs - BUPIlIeHHS HAyKOBO-TIPAKTUYHOI IPO6JIeMU IIPOrHO3YBAaHHS MEXaHIYHUX i
KOPO3ifIHUX BJIACTUBOCTEN ayCTEHITHUX CTaJIEN LIJIIXOM JOCIIIPKEHHS 3MiH CTPYKTYPHO-MarHiTHUX CTaHiB i
[IepEeTBOPEHDb ayCTEHITYy B PE3YJIbTATi TEMIIEPATYPHUX i TedopMaLiliHuX Aill. MeTonu OOCiIKEHHS - TEOPETUYHI
IOCJIiIPKEHHS POO0TH 6a3yl0ThCs Ha (PYHIAMEHTAJIbHUX IOJIOKEHHSIX KJIACUYHOI TEPMOIMHAMIKY;

€KCIIEpMMEHTAaJIbHI METOI|: MarHiToMmeTpis, Metanorpadisi, eJIeKTPOHHA MiKPOCKOIIisl, pPEHTT€HOCTPYKTYPHUH Ta



€HEepProfyCIepCiiHmI aHasli3 po3roiNly €JIEMEHTIB, CTaHIAPTHI METOAY OLiHKY KOPO3iMHUX i MEXaHIYHUX
BJIACTMBOCTEI; [IPOBEIEHHS eKCIIEPUMEHTY (aBTOMaTH30BaHa yCTaHOBKA TUIly TepesiB Papanest) Ta 06pobeHHS
pe3ysbTaTiB 31ificHeHO 3a fonomoro EOM Ta BignosinHoro nporpamHoro 3abesneyeHHs (Excel, Statistica,
Matlab). OTpumaHi pe3yJsbTaTy - 3alPOIOHOBAHO i aTPOOOBAHO HOBUY MilXiJl A0 AOCIIPKEHHS ayCTEHITHUX CTajlel
3 MOIJISAy aTOMHO-MAarHiTHOTO CTaHy ayCTEHITy. 3alpONIOHOBAHO MarHiTOMETPUYHUN METOJ, BUSHAYEHHS [ilICHOI
nedbopMariiiiHoi MapTeHCUTHOI TOYKU. 3aMTPOMTOHOBAHO i eKCIIEpUMEHTANIBHO MMiJITBEPAKEHO Kiacudikarliio CTaHiB
CTabiJIbHOCTi ayCTEHITy Ta TEPMOAMHAMIUHI CX€MU 3MiHM IMTOMUX BiIbHUX €HEPTill ayCTeHITy i MapTEHCUTY.
BcTaHOBJIEHO e(DEKT 3MiHM Mar”iTHOTO CTaHy ayCTEeHITYy IIPU IJIACTUYHOI fedopmalii, a came 306i1bIIEeHHS IUTOMOL
NapaMarHiTHOI CIPUMHATINBOCTI ayCTEHITY 10 MAaKCMMAaJIbHOTO 3HAUY€HHS, IIPU SIKOMY YTBOPIOETHCS i
HAKOIUYYETbCS MapTEHCUT. MarHiToOMeTpMYHUM METOMIOM iieHTH(]iKOBaHa [1apaMarHiTHa erncinoH-gasa, sgxa
BYHUKAE MPU MJIACTUYHIN fedopmaliii ayCTeHiTHUX cTasiell. Po3po6sieHO MarHiTOMETPUYHY Aiarpamy CTabiibHOCTI
AyCTEHITY XPOMOHIKEJIEBUX CTAIEN. [loBEIeHa MOXKIIMBICTD BUKOPHUCTAHHS TIUTOMOI ITAPAMArHiTHOI
CIIPUMHSTIMBOCTI ayCTEHITY 5K iHZeKC CTabiIbHOCTI 10 MapTEHCUTHOTO I1ePETBOPEHHS. BU3HaY€HO BIJIUB HU3bKOI
KisIbKOCTi pepurty (<0.5%) Ha KOPO3iliHi BaCTUBOCTI ayCTEHITHUX cTajieil. EKCrieprMeHTaIbHO BUSIBJIEHO
KOPEJISILIMHUI 3B'SI30K MEXaHIYHMX i KOPO3iHUX BJIACTUBOCTEN ayCTEHITHUX CTAJIEN 3 aTOMHO-MAarHiTHUM CTaHOM
ayCTeHiTy. 3alIPOIIOHOBAHO €KCIIPEC-METO/, OLLiHIOBAHHS 3a3HAYEHMX BJIACTUBOCTEN, SIKU BIIPOBAI’KEHO Ha
nignpuemcrtBax Ykpainu: [IpAT "JIninpocnencrans’, "MeTiHBeCT - MapiyloJIbCbKUY PEMOHTHO-MEXaHIYHUI 3aBO]," ,

TOB "Ykpcnenmam”, TOB "TIporpec Mamb6yz". ['anys3b 3aCTOCYBaHHS - MalIMHOOYAyBaHHSL.

2. The object of research - the processes of influence of the structural-magnetic state (specific paramagnetic
susceptibility) of austenite onthe beginning of the martensitic transformation, mechanical and corrosion
properties of austenitic nickel-chromium, high-manganese and manganese-chromium steels. The subject of
research - stability of austenite, temperature (gamma - alpha) and deformation (gamma - alpha, gamma - epsilon -
alpha) martensitic transformations, physicomechanical and corrosion properties of austenitic steels and alloys.
The purpose of research - solve the scientific-practical problem of predicting the mechanical and corrosion
properties of austenitic steels by studying the changes in the structural-magnetic states and the austenite
transformations as a result of temperature and deformation. Methods and techniques of research: theoretical work
studies are based on the fundamental positions of classical thermodynamics; experimental methods:
magnetometry, metallography, electron microscopy, X-ray diffraction and energy dispersion analysis of the
distribution of elements, standard methods of estimating corrosion and mechanical properties; the experiment
(automated equipment type Faraday weighing) and the processing of results was performed with the use of
computers and related software (Excel, Statistica, Matlab). The obtained results - a new approach to the
investigation of austenitic steels from the point of view of the atomic-magnetic state of austenite is proposed. The
magnetometric method for determining the actual deformation martensitic point is proposed. The classification of
the austenite stability states and thermodynamic schemes for the change in the specific free energies of austenite
and martensite is proposed and experimentally confirmed. The paramagnetic epsilon phase, which occurs in
plastic deformation of austenitic steels, is identified by the magnetometric method. A magnetometric diagram of
stability of austenite of chromium-nickel steels has been developed. A specific paramagnetic susceptibility of
austenite as index of stability to martensitic transformation is proposed. The influence of low ferrite content
(<0.5%) on the corrosion properties of austenitic steels was determined. The correlation between the mechanical
and corrosion properties of austenitic steels with the atomic-magnetic state of the austenite has been
experimentally discovered. An express method of valuation of these properties is proposed, which is implemented
at the enterprises of Ukraine: PrJSC "Dneprospetsstal’, "Metinvest Mariupol machining and repair plant" LLC,
"Ukrspetsmash" LLC and "Progress Mashbud" Ltd. Scope of application - mechanical engineering.
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