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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 53.49.13

Tema gucepranii:
1. KCPYBaHHH CTPYKTYPOIO, BJIaCTNBOCTAMU i CHaﬂKOBiCTIO CTajieil B CUCTEMi MMXTa-PO3I1JIaB-BUJIMBOK.

2. Control of structure, properties and heredity of steels in the charge-melt-casting system.

Pedepar:

1. O6'eKTOM HOCHIIHKEHHS € TIPOLIECH KPUCTAi3allil, CTPyKTYpOYTBOPEHHSI i 3aKJIaIeHHSI METaJIOT€HETUIHUX
0CO0GJIMBOCTEN B JIMTUX BYTJIELIEBUX i IEFOBAaHMX CTAJIX 32 YMOB iHTEHCHMBHOTO i pErJlaMEHTOBaHOTO TEIJIOBiIO0DY;
3aKOHOMIPHOCTI IPOSBIB CNaIKOBOCTI i TpaHcpOpMallii INTOI HEPIBHOBAKHOI CTPYKTYPU MPH Pi3HUX
TEMIIEPATyPHO-4aCOBMX YMOBAX HACTYITHOIO iX NepeIiaBy i KpucTtanidauii. [IpeaMeToM JoCiigKeHHs €
XapaKTePUCTUKHU JIMTOI CTPYKTYPH, Pa30BUil CKJIa, NIUCIIEPCHICTS i IiNbHICTD AeHIPUTHOI OyIOBY, JIiKBallis
XiMIYHMX €JIEMEHTIB, (i3KO-MEXaHi4Hi BJIaCTUBOCTI, BUKOPHUCTOBYIOUU METOJIA METaorpadpiuHoro, e1€eKTPOHHO-
MiKPOCKOIIIYHOTO, PEHTT€HOCTPYKTYPHOTO, XiMi4YHOTO, I11(epeHLiTHO-TEPMIYHOTO Ta CHHXPOHHOTO
KJIOPMMETPUYHOTO aHali3iB, a TAKOXK CTAaHJAPTHI METOAY BU3HAYEHHS MEXaHIYHUX BJIACTUBOCTEH, MaTEMAaTUIHOI
CTaTUCTUKU Ta KOMITIOTEPHOI 06pO6KY pe3ybTaTiB eKCIlepUMEHTIB.Ha OCHOBI CCTEMHUX JOCIIiIKEHb BIEpIle
BCTAHOBJIEHO 3aKOHOMIPHOCTI CIIaJIKOBOTO BIUIMBY (pa30BO-CTPYKTYPHOIO CTaHy IMXTOBOTO METAJy I1pU
IepeIUIaBax BYIJIeLeBUX i IETOBaHMX CTaJleil Ha NPOLLeCH KpUcTaisalii, CTpyKTypOoyTBOpeHHs! i (i3NKO-MeXaHiuHi

BJIACTUBOCTI CTaJIeBUX BUJINBKIB. [l0Ka3aHO NOMiHYIOUy POJIb TEMIIEPATYPHO-4YACOBUX [TAapaMeTpiB KpUCTaIi3alii Ha



CTPYKTYPOYTBOPEHHS i 3aKJIa/IeHHSI IEBHUX METAJIOT€HETUYHUX OCOOJIMBOCTE MIUXTH, SIKi 3yMOBJIIOIOTh IIPOSIBU
CTPYKTYPHOI CIIaIKOBOCTi IIPU HACTYIIHUX TE€XHOJIOTIYHUX OIlepaLisx 06po6Ky BUMMBKiB.[[pamumu
€KCIIEpMMEHTaMU BCTAHOBJIEHO, 1110 MiJBUIIEHHS IBUIKOCTI 0X0J0aKeHHs B inTepsari 10 ... 1073 oC/c cTBOpIoe
[epesyMOBU CYTTEBOTO MiJBULEHHS XapaKTEPUCTUK OUCIIEPCHOCTI i WiNIbHOCTI JINTOI CTPYKTYPH, JIETOBAHOCTI
TBEPJIOTO PO3YMHY, IPUTHiYE€HHS NPOSBIB JIiKBaLlii, BiIOBiAHI 3MiHM TOHKOI KpUCTaIiyHOi 6yIOBY i MigBUIIEHHS
(iznko-mMexaHIYHUX BJIACTUBOCTEN cTaneil.BcTaHOBIEHO, 1110 3aK/IafieHi MeTaloreHeTUYHi 0COOIUBOCTI BUXiTHOI
CTPYKTYpH CTajlel 3aKOHOMIPHO YCIIaJKOBYIOTbCS ITPU 6araTOKpaTHUX NepeIiaBax HaBiTh 32 YMOB IIOBIJILHOTO
OXOJIOKEHHS IIpU KpUCTasidalii.Briepiie BCTaHOBJIEHO, 110 TEMIIEPATYPa PiBHOBaKHOCTI MiKDOHEOLHOPIIHOTO
posmiasy (Tp), 1o Bu3Hayae iHTepBas 30epeskeHHs. B HbOMY CIIaIKOBUX OCOOJIMBOCTEN CTPYKTYPU LIUXTH, HE €
ITOCTIMHOIO BEJIMYMHOIO i 3aJIEXKUTD Bif, CTYIIiHS HEPIBHOBaKHOCTI BUXiTHOTO MeTajy.Briepiie ekcriepuMeHTaIbHO
BCTAHOBJIEHO, 10 IIPOSBY CIaAIKOBOCTI MOXKYTb O0yTU 36€pesKeHi i LjijlecrpsIMOBaHO MifcuileHi abo nocnabseHi
3aCTOCYBAHHSM Bi/IIOBiIHOTO TEMIIEPATYPHOTO PEKUMY OOPOOKU MIKPOHEOJHOPIAHOTO PO3IIIaBy y
neperKpUCTalisa-LiiHuN 1nepioy Ta yMOBaMU perjiaMeHTOBAaHOTO TEIJIOBiO0OPY IpU HACTYIIHI Horo
KpucTanizauii.OnepskaHi B pob0Ti HayKOBi pe3yJbTaTy i JaHi JOCiZHO-TIPOMUCJIOBUAX BUIIPOOYBaHb BiJKPHUBaIOTh
MOJKJIMBOCTI LIiJIECTIPSIMOBAHOIO KEPYBaHHS IIPOL,€CaMU KpUCTasi3alii i CTpyKTypOYTBOPEHHS CTajlell, aKTUBHOTO
BHUKOPHCTaHHS NIPOSIBiB CIIaTKOBOCTI Ha KiHIIEBY CTPYKTYPY i BJIACTUBOCTI JINTUX BUPOOIB; JO3BOJISIIOTh peasli3yBaTu
IIOATKOBI pe3epBU MiJIBUILIEHHS iX BJACTUBOCTE IO piBHS, a00 BUIIle PiBHS BUPOOiB, BUTOTOBJIEHUX 3 TeDOPMiBHUX
cTajieil; CTBOPIOIOTh IEPESYMOBHU €(PEKTUBHOIO BUKOPHCTAHHS BTOPMHHUX MIKUXTOBUX MATEPiasliB y 3aMKHEHHOMY

TEXHOJIOTIYHOMY LIMKJIi BUPOOHHULITBA CTAJIEBUX BUJIMBKIB.

2. The object of research is the proceses of crystallization, structure formation and emplacement of the genetic
characteristics of the metal in cast carbon and alloy steels under intensive and regulated cooling; the laws of
heredity and transformation of the cast structure at various time-temperature conditions subsequent remelting
and crystallization. Subject of research - the characteristics of the cast structure, phase composition, dispersion
and density of dendrite structure, segregation of chemical elements, physical and mechanical properties. Using the
methods of metallographic, electron microscopy, X-ray, chemical, thermal and differential-simultaneous
colorimetric assay, as well as methods for determining the mechanical properties of mathematical statistics and
computer processing of the experimental results. On the basis of the systematic investigations of the influence
regularities of primary cast structure formation and transformation, phase composition and physical-mechanical
properties of carbon and alloy steels due to the time-temperature conditions of crystallization and cooling
castings were established. The interaction of the main factors determining the structure and properties of cast
steels is reviewed and manifestations of structural and steel heredity summarized. The dominant role of time-
temperature conditions of crystallization and structure formation in connection with the presence of heredity in
various post-processing operations of cast steels is shown. It was found that the intensity increase of the heat sink
and the creation of a significant temperature gradient in the two-phase region opens up the possibility of effective
control grain size, dispersion and density of dendritic structure, segregation, solid solution doping, the degree of
disequilibrium and the formation of certain hereditary features in cast steel structure. It is shown that rapidly
cooled steel crystallized with dispersed, more uniform and nonequilibrium initial structure and provide a high level
of mechanical properties of castings for subsequent remelting and final processing. For the first time it was found
that the temperature of the melt equilibrium microinhomogeneous (Tr), which determines the temperature range
structural and metallurgical heredity is not constant, and the degree of disequilibrium is caused by the initial
properties of charge. It was shown that the charge laid down in the metal phase-structural elements with positive
or negative inheritance can be strengthened or weakened in the remelting of steel using the appropriate
temperature in the melt processing precrystallization between the heat sink and regulated in the crystallization
and solid phase transformations of steels. The results of research and pilot test give new opportunities of focused
control of cast structure, improve the properties of steel castings, the development of new casting technologies
and materials.
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