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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 53.49

Tema gucepranii:
1. CTBOpeHHSs MeTacTabiIbHUX CTaHIB Ta 3MilJTHEHHS KOHCTPYKLIMHUX cTajsell cnocobaMy TEPMIYHOI Ta XiMiKo-
TepMi4YHOi 06pO6KHU

2. Creation of metastable states and strengthening of structural steels by means of heat and chemical treatment

Pedepar:

1. MeTa po60TH - MifBUILEHHS eKCIUTyaTallifHOi JOBrOBIYHOCTI BUPOOGIB 3 KOHCTPYKUIMHUX CTajel, 110 IpalioloTh B
Pi3HUX yMOBax 3HOIIYBaHHS, IIJISIXOM PO3POOKU KOMITJIEKCHUX TEXHOJIOTIH I0BEPXHEBOTO 3MilJHEHHS, SIKi
320€31e4yI0Th OTPMMAHHS METACTabiIbHUX (PA30BO-CTPYKTYPHUX IPaflieHTHUX CTaHiB i moaudikaliil 3 epeKToM
caMO3MilJHeHHSI Ipy eKcrutyaTanii. O6'eKT JOCiIKeHHsI — [IOBEPXHeBi Iapy KOHCTPYKLUINHUX CTajel, ki 3MiHeHi
criocobaMu xiMiko-TepMiyHOi, 06'eMHOI i TOBepXHEBOi TepMiyHOi 06pO6OK. [IpenmeT foCiIKeHHs — TpafiieHTHUN
CTPYKTYpHO-(a30BUI CTaH i BJIaCTUBOCT] I0BEPXHEBHUX IIAPiB HU3bKOBYIJIEL€BUX KOHCTPYKLIMHUX CTaIeH MicJg
xiMiKO-TepMiuHOi i TepmiuHOi 06p06OK. MeTonu mocigxkeHHs. ONTrYHA i eJ1eKTpOHHA MiKPOCKOIIi,

MIKpOPEHTIreHO-CIIeKTPaJIbHUI aHalli3, pEHTT€HOCTPYKTYPHUI (a30Buil aHali3, KijbKicHa MeTasiorpadis,



CIIEKTpa/IbHUM aHaii3, 3D-MikpodpakTorpadis 3HOLMEHOI NOBEPXHI, BUMiIPIOBAHHS TBEPAOCTI Ta MIKPOTBEPZOCTI,
BUIIpOOYBaHHS Ha abpasrBHe, yIapHO-abpa3uBHeE i aAre3iliHe 3HOIIYBaHHS B yMOBaX CyXOr'o TE€PTs KOB3aHHS;
MaTeMaTU4He MOJeJI0BaHHS i 06pobKa eKCrieprMeHTaNIbHUX AaHux. Po3pob6yieHo HOBI ciocobu i TeXHOorii
06’'€MHO-TIOBEPXHEBOTO Ta IOBEPXHEBOTrO 3MII[HEHHS PSIIY LIEMEHTOBAaHMX HU3bKOJIETOBAHUX KOHCTPYKLINHUX
craznei: BTHO, HTLO, nna3dmoBe raptyBaHHs, LITIIA. 3anponoHoBaHi criocody i TexHosorii 06'eMHO-TI0BEPXHEBOTO
Ta [IOBEPXHEBOT0 3MillHEHHSI 3a06e311e4yloTh PEeryJl0BaHHs rPalieHTHUX MouQiKkaliil MeTacTabiibHOTO ayCTeHITY,
IiIBUIIEHHSI BHOCOCTIMKOCTI B Pi3HMX YMOBax 3HOIIYBaHHS B ~2,5-6 pa3u. Po3po6iieHi crioco6u MoBepXHEBOro
3MilfHEeHHS 3a6e3neYnyu MigBUIIeHHS OBroBiYHOCTI 06pobJieHrx fneTasei (JlonacTel Apo6OMETHUX allaparis,
MOJIOTKIB 3€pHOAPO6APOK, ecTepens) B 1,7-2; 2,6-3; 1,3-1,5 pasy, BigoBinHO, B IOPiBHIHHI 3 CEpitHUMU.
Po3po6seHi crnocobu NoBEepXHEBOT0 3MillHEHHSI BIIPOBAIKEHO Y BUPOOHULTBO B [TAT «A3oBMali», Ha
IIPOMUCJIOBOMY MiJPUEMCTBI «BiKTOp» Ta peKOMEHI0BaHI 0 BIIPOBAPKEHHS HA MAIIMHOOYIiBHOMY IiATIPUEMCTBI

TOB «MAI'MA» 3 cymapHUM €KOHOMIYHUM epekTom 92800 rpH.

2. The work’s aim is the operational longevity improvement of parts, made of structural steels that have to work
under different wear conditions by means developing surface hardening, complex processes that ensure receiving
metastable phase-structural gradient states and modifications with self-strengthening effect at their exploitation.
The investigation’s object is structural steels’ surface layers, strengthened by chemical-thermal, bulk and surface
heat treatment methods. The investigation’s subject is gradient phase-structural state and the low-carbon
structural steels surface layers properties after chemical-thermal and heat treatment. Methods of investigation
include optical and electronic microscopy, micro-X-ray spectral analysis, X-ray structural phase analysis,
quantitative metallography, spectral analysis, 3D micro-fractography of worn-out surfaces, measuring of hardness
and micro-hardness, abrasive and shock-abrasive dry and sliding wear testing, mathematical simulation and
treatment of experimental data. New methods and ways of volume-surface and surface hardening (HTTCT, LTTCT,
plasma quenching and RTCN) of the carbonized low carbon structural steels series were developed. The proposed
methods and technologies for volume-surface and surface hardening provides the regulation for metastable
austenite gradient modifications, wear resistance increase in under various wear conditions by 2.5 6 times. The
developed surface hardening methods ensured the machined parts (blades of shot blasting machines of the grain
crusher tool, gears) durability increase in by 1.7-2; 2.6-3; 1.3-1.5 times, respectively, compared with the serial. The
developed surface hardening methods were introduced into production at PJSC «Azovmash», at the industrial
enterprise «Victor» and recommended for introduction at the machine-building enterprise «sMAGMA» with a total
economic effect of 92800 UAH.
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