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Tema gucepranii:

1. CtpykTypa i B1acTUBOCTi cTajneii, MoandikoBaHUX OUCIIEPCHO-CTPYKTYPOBAaHUMU KOMIIOHEHTAMU MINUXTH.

2. The structure and properties of steels, modified by dispersion-structure components of the charge.

Pedepar:

1. Incepranjiifina po60Ta IpuUcBsIYeHa PO3pOOJIEHHIO HAYKOBUX i TEXHOJIOTTYHUX 3acaj LiiJIeClIPSIMOBAHOIO BILJIUBY
Ha (OpMYBaHHS CTPYKTYPH i BJIaCTUBOCTEN CTaJIeBUX BUJIMBKIB 3 BYIJIELI€BUX i JIETOBAHUX CTajell 3acobaMu
CIaIKOBOro MOAM(iKyBaHHS 3 BUKOPUCTAHHSIM KOMIIOHEHTIB IIMXTU i MOIM(DIKaTOPIB 3 MiTOTOBIEHO
HEPiBHOBaXXHOIO BUCOKOJIUCIIEPCHOIO CTPYKTYPOIO. Ha OCHOBI CMCTEMHUX OCIIKEHb BCTAHOBJIEHO JOMIHYIOUY
pOJIb TEMIIEPATypPHO-YaCOBUX YMOB KpUCTasi3aliii B iHTepBasli IBUAKOCTEN OX0JI0/KeHHs poamniasy (Vox) 5...650
°C/c Ha (pOpMyBaHHs JIMTOI CTPYKTYPH i 3aKJIa€HHS [T€BHUX €JIEMEHTIB CIAJJKOBOCTI y BUXiJJHAX KOMIIOHEHTAxX
IWUXTH i MOIUiKyI0YMX Job6aBKax. Briepie BCTaHOBJIEHO, 10 BBEIEHHS B PO3IJIAB CTalel JUCIEPCHO-
CTPYKTYpPOBAHUX MIBUIKICHOIO KpUCTaslizalielo 06aBoK CTajlell aHaloriyHoro XiMiyHoro ckiany (15 - 20 %), sxi
30epiraloTh B MiKpOHEOJHOPiIHOMY PO3IIJIaBi CTPYKTYPY OJIVDKHBOTO MOPSLAKY iX BUXiITHOTO CTaHy, CTBOPIOE
nepesyMOBU YTBOPEHHS 3HAYHOI KiJIbKOCTI AOJATKOBYX 3aPOAKIB KpYCTalisalii i peasisallilo MexaHi3My CI1afikOBOTO

MoauikyBaHHS, MiBUIIEHHS XapaKTepUCTUK MiltHOCTi cTaneit Ha 10 - 15 %, nmiactuyHocTi y 1,5 - 2,0 pasu, ygapHoi



B's13k0cTi Ha 30 - 40 %. [1oka3aHO NEPCNEKTUBHICTb BUKOPUCTAHHS B SIKOCTi MOIM(PIiKaTOPiB CIIaKOBOTO
moaudikyBaHHS IpaHyJIbHUX i IOPOIIKOBUX, IIBUIKOOXOJIOIKEHUX IIPU KPUCTAali3alii 06aBOK CTajlel, a TaKoX
crasieil 3MillHeHUX AedopMalifiHO-TepMidHOI0 06po6Ko10. [Tpy 11bOMY 32 BCiX 3alIPONIOHOBAHUX BapiaHTiB
MOKPAILyIOThCS XapaKTepUCTUKU geHnpurtHoi oyposu (I1C, IIC), 3epeHHOI CTPYKTYpU, 3HUKYIOThCS MTPOSIBU
JlikBauii, MiABUILY€ETbCS PiBEHb MEXaHIUHMX BJIACTUBOCTEN CTajsiel. Briepiue nocimkeHo i mokazaHo e(peKTUBHICTb
BIUJIMBY Ha IPOLieCU KpPUCTai3allii, CTPyKTYpOyTBOPEHHS i poOpMyBaHHS BJIAaCTUBOCTEN CTajell CTaHapTHUX
mogugikartopis (CMVTMuui-3, CK-30) 3 nigroToBI€HO0 MBUAKICHOIO KPUCTali3alliel0 BUCOKOIUCIIEPCHOIO
CTPYKTYPOIO Ta HAHOPO3MipHUX iHOKYJsITOPIB (Si02, SiC) y ckiafi po3po6J1eHOi JliraTypy Ha OCHOBI aJIIOMiHiIO.
BcraHoBJIE€HI 3aKOHOMIPHOCTI BIIJIMBY, 3aKJIaJleHUX IPY KpUCTasli3alii MeTasoreHeTUYHUX 0COOIMBOCTEN
IiATOTOBJIEHUX BUCOKOAUCIIEPCHUX CTPYKTYP KOMIIOHEHTIB IIMXTU i MOIUPiKyI0UMX 106aBOK Ta pe3yJbTaTh
IOCJiIHO-IIPOMUCIIOBUX BUITPOOYBaHb BiIKDUBAIOTh HOBI MO>KJIMBOCTI KEPYBAHHS JIMTOIO CTPYKTYPOIO Ta

i BUILIEHHS BJIACTUBOCTEN CTAJIEBUX BUJIMBKIB, CTBOPEHHS HOBUX JIMBAPHUX TEXHOJIOTIN Ta MaTepiaslis.

2. The thesis is dedicated to the development of scientific and technological bases of purposeful influence on the
formation of structure and properties of steel castings from carbon and alloyed steels by hereditary modifications
using charge components and modifiers with fine prepared nonequilibrium structure. It was shown that
introduction into the melt of dispersion-structured additives of steels of similar chemical composition (15 - 20%),
which have been rapidly crystallized facilitates the formation of a significant number of additional nucleation
centres and implementation of the mechanism of hereditary modification. This improves the strength
characteristics of steel of 10-15 %,; 1,5 - 2-times increase in ductility, toughness by 30 - 40 % compared with the
properties of unmodified steels. This paper shows promising application as modifiers of hereditary modification
steel granules and powders got at rapid cooling crystallization and after hardening and deformation-thermal
treatment. All the proposed modification improves characteristics of dendrite structure, grain structure, reduce
liquation, and increase the level of the mechanical properties of steels. For the first time it is investigated and
shown that modifiers (CUMI'TMum-3, CK-30) prepared by rapid crystallization with fine structure and nanosized
inoculators (SiO2, SiC) developed as part of the aluminum based ligature are effective for the crystallization,
structure formation and properties of steels.
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