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1. ligBuIIeHHS SKOCTi PIIOKEHOYYTIMBUX GE3IEPEPBHOJIMTUX CTaJIell HA OCHOBI BIOCKOHAJIEHHS IiipOAHAMIYHIX
[IPOLECIB B IPOMI’XKHOMY KOBIIIi

2. Improvement of quality of flakesusceptible continuously cast steel grades on the basis of perfection of
hydrodynamical processes in a tundish

Pedepar:

1. Incepralist NpUCBsY€HA aHaJi3y i y3araJbHEHHIO TEOPETUYHUX Ta eKCIIEPUMEHTAIbHUX JOCIIIIPKEHb aBTOPA i
IIPOMHUCJIOBOTO OCBifly PSIAy BiTYM3HSIHUX TA 3aPYODKHUX MiANIPUEMCTB, IO CTOCYIOTbCS 6€3[1€PEPBHOTO
PO31MBaHHS (PJIOKEHOYYTIMBUX BUCOKOMIIIHUX CTasIeil. 3a pe3yIbTaTaMH YJIbTPa3ByKOBOTO KOHTPOJIIO
6e31epepBHOJINTOI METAJIONIPOAYKLiI BCTAHOBJIEHO, 1O ii BiZlOpaKOBYyBaHHS OOYMOBJIEHO HAsIBHICTIO (PJIOKEHIB,
KPUXKHUX OKPYIJIMX 30H B PaliOHi IepeOyBaHHs HEMETAJIEBUX BKJIIOYEHbD, OyJILOAIIOK, IIOP, YIIOBIIbBHEHUX PO3JIOMIB,
Kopo3sii Hanpyr. BignosigHo 1o nexoresioHHoi mogedi Lande i Cimca Ta Teopii BogeHeBoro 36iybIeHHs JIOKaIbHOI
II71aCTUYHOCTI Biuema BCTaHOBJIEHO 3B'5130K Je(eKTiB (I0KeHOUYTIMBUX CTajlel 3 BMICTOM B HUX BOJHIO Gisblie 2
ppm. KitoyoBolo nifcraBoio po3pobKku B AUcCepTalii TexHOOrii po3nuBaHHs Ha MBJI3 (10KeHOYyTIUBUX CTajlel
3'4BUJIACd HEMUHYYICTh 3pOCTaHHS B [IPOMDKHOMY KOBIII BMICTY BOAHIO B HUX, HE3BAXKAl04YM HA MONEPEIHE

BaKyyMYBaHHSI, B pe3yJIbTaTi OKJII03ii BOJHIO METaJIOM Ha IepIIuX 5 IjIaBKax Oe3rnepepBHOi cepii, o HaniioB 3



HaKOIMYEHOI BOJIOTH i BOJHIO B TOPaX, Kamijspax podoyoro mapy BiHOBIEHOI (PyTepOBKY, BBEJIEHMX Ha BCIO CEPil0
YaCTMHKax IIJIAKOBUX CyMillel i B pe3ysbTati afcopbuii BosSHOI apy 11y1akoBoo (as3o1o i HIOBEpXHEIo
HEMEeTaJIeBUX BKJIIOUYEHD, SIKi 3aTTYIOTbCS TIOTOKAMU PilMHY BHU3. PO3p006sI€HO TEOPETUYHI 3acany Ta PaKTUYHI
3aX0[i1 MIOJ0 BUKJIIOUEHHS KOHTaKTy opycuta Mg(OH)2, 110 BXOOUTh 10 CKJIaZy TOPKPETMAC, 3 PiIKOIO CTAJLIIO.
OCHOBHMMH €JIEMEHTAaMU HOBOI T€XHOJIOTii 6e3r1epepBHOi PO3/IMBKU 3'SIBUJIMCS 3MiHHA Bijl IIJIaBKU [I0 M7IaBKU
BUTpAaTa aproHy, 10 [10JAEThCS Yepe3 MOPUCTi 6JIOKYU CliellialbHOi KOHCTPYKUi B iHUIE TPOMisKHOTO KoBuia MBJI3,
i 3a6e3I1eyeHHs! IOHOBJIIOBAHOTO IIOKPUBY Ha METaJli BACOKOOCHOBHOTO LIJIAKY, 11O [IPY IIPOMUCIIOBOMY
BUIIPOOYBAHHI BUKJIIOYMJIO BiIOPAKOBYBaHHSI METAJIONPOAYKIil BHACIIOK CTAbiIbHOTO 3HMKEHHS KOHLIEHTpallii
BOJHIO B BUCOKOMII[HUX CcTamsix 100 1,4-1,7 ppm. EKoHOMIYHUMIT edeKT Bif BIPOBaI)KEHHSI MOKe CKJlacTu 46,4 rpH. Ha
1T MmeTtanonponykuii. HoBusHa i mpoMucioBa KOPUCHICTb pO3p006JieHOI TEXHOJIOTI] 3axullleHi naTeHTaMy YKpaiHu N¢
90886 "Crioci6 padinyBanHs (IOKEHOUYTINBOI pigKoi cTami" i N2 90970 "Crioci6 6e3nepepBHOi PO3IMBKU
(JIOKEHOUYTIMBUX cTajien" 3 mpiopureToMm Bif 10.06.2014 p.

2. The thesis aims to analysis and generalization of theoretical and experimental researches of author and
industrial experience of some domestic and foreign plants, concerning continuous casting of flakesusceptible
high-strength steel grades. By results of the ultrasonic control of continuously cast products it was found, that its
rejection is caused by presence of flakes, fragile roundish zones near nonmetallic inclusions, bubbles, pores, the
delayed cracks, corrosion of stresses. According to Tsapfe's and Sims's decohesive model and Bichem's theory of
hydrogen increase in local plasticity interrelation of defects of flakesusceptible steel grades and the content of
hydrogen more than 2 ppm in them is found. In the thesis the key basis of development of continuous casting
technology on CCM flakesusceptible steel grades was inevitable increase of the hydrogen content in tundish in
them, despite of preliminary vacuum treatment, due to hydrogen occlusion by metal on the first 5 melts of the
continuous series, that arrived from accumulated in pores moisture and hydrogen, capillaries of a working layer
restored lining, particles of slag mixtures added for whole series and as a result of water steam adsorptions in slag
phase and in surface of nonmetallic inclusions which are immersed by streams of a liquid downwards. Theoretical
bases and practical actions on prevention of brucite Mg(OH)2 contact, included gunning mass, with liquid steel
were developed. Basic elements of new continuous casting technology are alternate flow rate of argon that blows
through porous blocks of a special design in the bottom of the CCM tundish, and maintenance of a renewed cover
on metal highly basic slag, that at industrial approbation has prevented rejection of metal products owing to stable
decrease of hydrogen concentration in high-strength steel grades up to 1,4-1,7 ppm. Economic benefit of
introduction can be 46,4 UAH on 1 tone metal products. Novelty and industrial utility of the developed technology
are protected by Patents of Ukraine N290886 " Crnioci6 padinyBanHs ¢pokeHOUyTINBOI pigkoi crani” i N290970 "
Crnoci6 6e3nepepBHOi po3irUBKU PJIOKEHOUYTINBUX cTasiel " with a priority from 10.06.2014.
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