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1. CraneBi Bupo6y MHUPOKO BUKOPUCTOBYIOTHCS B IPOMUCIIOBOCTI 3aBISIKU MillHOCTI, BHOCOCTIMKOCTi, HaJlifHOCTI 1
IIOBrOBiYHOCTI. Pi3HOMaHITHICTb cTasieBuX CIJIaBiB i HU3bKa COOiIBapTICTh 3aJ1i3HOI pyy AOJAIOTh CTaJli IIepeBary.
HarpiBaHHSI, BUTPUMKY Ta OXOJIOZKEHHS, 110 JO3BOJISIE OTPUMATH HEOOXiHY MIKPOCTPYKTYPY i BIaCTUBOCTI.
PisHOMaHITHICTb CIJIaBiB pOOUTH TEPMOOOPOOKY iHIMBIyalbHUM IIPOLIECOM, 1110 IOTPedye aHaslizy TeMIlepaTypHUX
PEXMMIB, METO/IiB HarpiBaHHS i OXOJIO[KEHHSI Ta Yacy BUTPUMKHU. [lapameTpu TepMOOOPOOKYM BU3HAYAIOTHCS
BMICTOM BYIJIELIIO Ta JIETYIOYMX €JIEMEHTIB Y CILJIaBI, 1110 BIUIMBAIOTh HA TYrOILIABKICTh, KPMXKICTh Ta iHIIi
XapaKTepUCTUKY. BlacTUBOCTI cTasi 3aexxarts Bifg MIKpOCTPYKTypH i pazoBoro ckjagy, TOMY BRKJINBO PO3YMITH
IIpoliecHy, 110 BiiGYBaIOThCS Mif, yac HarpiBaHHs i oxosnomkeHHs. OcobMBa yBara IpUAiiseTbCs 6yI0Bi
KPUCTaJIiYHOI PELIITKY, KA BU3HAYa€ MEXaHIYHi BJIACTUBOCTI CIJIaBy. METOIO NOCIIIIKEHHS € IOLIYK TEOPil, 110
TOYHO ONUCYIOTb (pa30Bi IEPETBOPEHHS Y METasaxX Py 3MiHi TeMIiepaTypu. BusiBsieHi po36iKHOCTI Mk

TEOPETUIYHMMHU MOJIEJISIMU i eKCIIePUMEHTAJIbHUMU JAaHUMU TiAKPECTIOI0Th HEOOXiMHICTh MOIANIBIINX JOCTiIKEHb



17151 pO3pOOKM a[IeKBaTHUX Teopill. HasBHi Teopii He BpaxoBYIOTh ycix (GaKTOPIiB, 0 BIIJIMBAIOTb HAa (a30Bi
[IepeTBOPEHHS, TaKi sIK MiKDOCTPYKTYPHi 0COOJIMBOCTI, IIBUIKICTh OXOJIOZKEHHS a0 HarpiBaHHS Ta BILJINB
noMimok. Heob6xigHO CTBOPIOBATH MO, Ki BpaxOBYIOTh 11i (pakTopH i 3a06€3I1euyoTh TOYHIlIl pe3ysbTaTy.
[ToTpiOHi HOBI eKcliepuMeHTaJIbHI METOMKY J1s1 Bepudikarliii Moneseit. CriBnpalisl TEOPeTUKIB i
€KCIIEpUMEHTATOPIB € KJII0YeM [0 PO3yMiHHS (a30BUX IEPETBOPEHD y MeTasax i CrylaBax. Po3pobka HOBUX Teopill i
YIOCKOHAJIEHHS! iCHYI0UMX MiTXO0iB BasKJIUBI [J151 TOYHOTO ONKUCY (Pa3oBUX [1€PETBOPEHb, 10 CIIPUSITUME
CTBOPEHHIO HOBUX MaTepiajiB 3 MOKpalleHMMH BJIAaCTUBOCTSIMU. Po3pobKa Teopiid, 1110 TOUHO ONUCYIOTh
€KCIIepUMEHTaJIbHI pe3yJsbTaTy (Pa30BUX [1€PETBOPEHD, € BAXJINBAM 3aBJAHHSIM /1J11 Cy4acHOi Hayku. Pas3osi
NIEPETBOPEHHS, TaKi 9K MAapTEHCUTHI, 3HaYHO BILJIMBAIOTh HA BJIACTUBOCTI MaTepiasiB, TOMY iX TOUHE MOJEJIIOBAHHS
Mae BeJIMKe 3HaYeHHs. ICHy1oui po361’)KHOCTI MiXK TEOPETUYHUMU MOJEJISIMU i €KCIIEPUMEHTaJIbHUMU JJAHUMMU 11010
MapTEHCUTHUX NIEPETBOPEHD CBiYaTh PO Te, 10 HasIBHI TEOPii HE BPAXOBYIOTh yCi aCIEKTU LIUX NPOLECIB.
[Tpob6siemu 3 orMcoM 3a/1a4i 3 pyXOMOIO ME>KeI0 KprCTasizanii TakoK BKa3yloTh Ha HEOOXiJIHICTb pO3pOOKHU
aJeKBaTHUX MigxogiB. O6'€KTOM IOCIiIPKEeHHS € IPoLecu KpUCTali3alii y TBepAUX TijlaX P 3MiHi TemIepaTypH,
TaKi SIK 3apOJPKEHHS 1 piCT KpUCTaliB, BIVIUB TEMIIEPATYPHUX TPaJieHTIB Ta B3aeMois Mk (pazamu. le
(yHIAMEHTaJIbHI IPOLECH [JIs1 PO3yMiHHS [TOBEMIiHKY MaTtepiais. [[peIMeTOM IOCIIiIKEHHS € MOJEIb, IKa OMUCY€E
npolecy KpucTasizauii y TBepux Tilax [py 3MiHi TeMIiepatypu. MoJiesib Mae BpaxoByBaTy AUHAMIKy Ha3oBUX
Iepexo/iiB, MiIKpOCTPYKTYPHI 3MiHHU Ta BIUIUB Pi3HUX PAKTOPIB Ha KiHLE€BY CTPYKTypy Marepiany. Mozesnb mae
[IPOTHO3YBaTU BJIACTMBOCTI MaTepiaiB micjs KpycTasisaii i JornoMaraTy B ONTUMI3alii TEXHOJIOTIYHUX IIPOLECIB.
3106yBay po3poOUB aHAJIITUYHY MOZENb IPSIMUX MAPTEHCUTHUX IIEPETBOPEHD, KA BPaXOBY€E MMOBIPHICTb
CIIOHTaHHOTO Iepexofy iHIlyKOBaHUX YaCTUHOK. MoJesb 3abe3neyunsia BiinoBigHICTh eKcliepruMeHTaIbHUM
pesyJbTaTaMm [jis1 BUCOKUX i HUBbKUX TeMIlepaTyp. 3000yBay 3alIpolIOHyBaB MOIU(IKOBaHY YMOBY [1J14 3a4adi
Credana, OTprMaHy 3 PiBHSIHHS 3MiHM KOHLeHTpauii ¢pa3 y nBo¢asHiil cucremi. [IOpiBHSIHHS TEOPETUYHOrO MiAXOLY
Io 3anadi CredaHa 3 eKCrieprMeHTaJIbHUMY JAaHUMU MiATBEPAUIIO CIIPaBeIMBICTh METOY, L0 JO3BOJISIE€ TOYHIIIEe
MOJeJII0BaTy npouecu $pa3oBuX I€PETBOPEHD Y KPUCTAIYHUX cepeoBullax. Po3pobieHi moneni Ta HOBI
TEOPETUYHI MifX0AY BaKJIUBI [ HAYKU i TEXHIKU. BOHM CIIPUSIOTH IIIMOLUIOMY PO3YMiHHIO IIPOLECIB Y
KpPUCTaTiYHUX MaTtepianax miz yac ¢pa3oBUX NEPETBOPEHB i BiIKpUBAIOTh HOBI MOXKJIMBOCTI /17151 PO3POOKU
MarepiaJiB 3 MOKpalleHMMHU BJIaCTUBOCTIMU. Taki MaTepianu MOXYTbh OyTH BUKOPUCTaHi B MeTaJlyprii,
MalmKMHOOYyBaHHI, aBialliflHill Ta KOCMiYHIll IPOMUCIIOBOCTI, MIKpOEJIEKTPOHILi Ta iHIMMX rany3sx. MoaeaoBaHHs
MapTEHCUTHUX NIEPETBOPEHD Y BYIJIELIEBUX CTAJISIX BAXJIMBE 11711 PO3YMiHHS iX BJIaCTUBOCTEN i IOKPAIIEHHS SIKOCTi
marepiasiB. MaTemaTnyHe MOZEJIOBaHHS (Pa30BUX [TEPEXO/IiB LOIIOMAara€e po3B'si3yBaTH 3aBJJaHHS y TEXHOJIOTIUHUX,
MEIUYHUX Ta MPUPOJHUYNX HAYKaX, [TOJIETINYIOYM PO3YMIiHH, ONITUMI3allil0 Ta IPOTHO3yBaHHS IIPoLeciB. Le
CIIpUSi€ PO3BUTKY iHHOBALIITHMX TEXHOJIOTIN i HOBUX MaTepiasiB, BaXKJIMBUX [JI IPOTPECY Y Pi3HUX rayly3sx
IHIyCTpii Ta HAYKU.

2. Steel products are widely used in industry due to their strength, wear resistance, reliability and durability. The
variety of steel alloys and the low cost of iron ore give steel its advantage. To improve the properties of steel, it is
subjected to alloying and heat treatment. Heat treatment includes heating, aging and cooling, which allows
obtaining the required microstructure and properties. The variety of alloys makes heat treatment an individual
process that requires analysis of temperature regimes, methods of heating and cooling, and exposure time. Heat
treatment parameters are determined by the content of carbon and alloying elements in the alloy, which affect
refractoriness, brittleness and other characteristics. The properties of steel depend on the microstructure and
phase composition, so it is important to understand the processes that occur during heating and cooling. Special
attention is paid to the structure of the crystal lattice, which determines the mechanical properties of the alloy.
The purpose of the research is to find theories that accurately describe phase transformations in metals when the
temperature changes. Identified discrepancies between theoretical models and experimental data emphasize the
need for further research to develop adequate theories. Existing theories do not take into account all the factors
affecting phase transformations, such as microstructural features, cooling or heating rates, and the influence of
impurities. It is necessary to create models that take these factors into account and provide more accurate results.
New experimental techniques are needed for model verification. Cooperation between theorists and



experimenters is the key to understanding phase transformations in metals and alloys. The development of new
theories and the improvement of existing approaches are important for the accurate description of phase
transformations, which will contribute to the creation of new materials with improved properties. The
development of theories that accurately describe the experimental results of phase transformations is an
important task for modern science. Phase transformations, such as martensitic, significantly affect the properties
of materials, so their accurate modeling is of great importance. Existing discrepancies between theoretical models
and experimental data regarding martensitic transformations indicate that existing theories do not take into
account all aspects of these processes. Problems with the description of the problem with a moving boundary of
crystallization also point to the need to develop adequate approaches. The object of research is the processes of
crystallization in solid bodies when the temperature changes, such as the nucleation and growth of crystals, the
influence of temperature gradients, and the interaction between phases. These are fundamental processes for
understanding the behavior of materials. The subject of the research is a model that describes the processes of
crystallization in solid bodies when the temperature changes. The model should take into account the dynamics of
phase transitions, microstructural changes and the influence of various factors on the final structure of the
material. The model should predict the properties of materials after crystallization and help in the optimization of
technological processes. The collector developed an analytical model of direct martensitic transformations, which
takes into account the probability of spontaneous transition of induced particles. The model provided agreement
with the experimental results for high and low temperatures. The acquirer proposed a modified condition for
Stefan's problem, derived from the equation for the change in phase concentration in a two-phase system.
Comparison of the theoretical approach to Stefan's problem with experimental data confirmed the validity of the
method, which allows for more accurate modeling of phase transformation processes in crystalline media.
Developed models and new theoretical approaches are important for science and technology. They contribute to a
deeper understanding of processes in crystalline materials during phase transformations and open up new
opportunities for the development of materials with improved properties. Such materials can be used in
metallurgy, mechanical engineering, aviation and space industry, microelectronics and other industries. Modeling
martensitic transformations in carbon steels is important for understanding their properties and improving the
quality of materials. Mathematical modeling of phase transitions helps solve tasks in technological, medical and
natural sciences, facilitating the understanding, optimization and prediction of processes. This contributes to the
development of innovative technologies and new materials important for progress in various fields of industry and
science.
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