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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHYHHUX PYOPHK: 55.35.39

Tema gucepranii:
1. PO3BUTOK TEOPETUIHNX OCHOB PO3PaXyHKY i KOHCTPYIOBAaHHA 6aI‘aTOC1)}IHKILiOHaJIbHI/IX CHUCTEM KOB3HHUX BaTBOpiB

17151 KOMILJIEKCHOI O6POOKY 1 pO3JIMBAHHS CTaJIi.

2. Development of principles in calculation and design of multifunctional systems of sliding gates for complex
treatment and casting of steel.

Pedepar:

1. O6'eKT BOCIIIKEHHS - CUCTEMHU KOB3HMX 3aTBOPIB JJ1s1 peaisalii KOMIIJIEKCHOI TeXHOJIOTII [103aniyHoi 06po6KHY i
PO37MBaHHS CcTaji. MeTa JoCiIKeHHs - PO3BUTOK TeOpii po3paxyHKy, IOUYK, OOIPYHTYBaHHS KOHCTPYKTUBHUX Pi-
1IeHb i CTBOpeHHsI 6araToyHKIiOHAJIbHUX CUCTEM KOB3HUX 3aTBOPIB, SIKi 3a0€311e4yl0Th BUKOHAHHSI TEXHOJIOTTYHUX
onepaliii 3 MiHiMaJbHUMU YaCOBUMMU, TPYLOBUMHU Ta €HEP-TETUYHUMU BUTPaTaMU. MeTOAU NOCIiIKEHb -
MaremaTud-He i Qpi3uuyHe MOZEJIIOBAHHY, IIJIAHYBAaHHS €KCIIEPUMEHTY i CTaTUCTUYHA OOpOOKa OTPMMAHUX JAHUX, a
TaKOX JIabopa-TOPHi Ta MPOMUCJIOBi €KCIIEPUMEHTU 3 BUKOPUCTAHHSIM N0-JIIpUA3aLiiHO-ONTUYHUX YCTAHOBOK i
METO/iB TeH30MeTpii B KOMIIJIeKCi 3 aHasmoro-uudpoBumu nepersopiopayamu i EOM. [TpakTuyHe 3HaYeHHS -
PO3p0o06JIeHI NEPCIEKTUBHI KOHCTPYKIii KOB3HUX 3aTBOPIB 3 €JIEKTPOMEXaHIYHUM i Tifi-paBlivHUM NIPUBOJAMHY, SIKi
IIpU3HAYEH] [JIS JO30BAHOIO MEPEJIMBY CTaJli i3 OCHOBHUX Ta IIPOMIDKHUX KOBIIIB, a TAKOX BiJICIKaHHS KiHLIEBOTO

IIJIaKy [IPY BUIIYCKY MeTajla i3 Nj1aBu-JIbHUX arperartis. HaykoBa HOBH3HA - OGIPYHTOBAaHA AOLiIb-HICTh PO3POOKY i



BMKOPHMCTaHHS 6araTo(yHKIiOHAJIbHUX KOB3HUX 3aTBOPIB SIK €JUHOI CUCTEMH, IO BKJIIOYA€E 6a30BUI Ta P
cIieniasibHUX GJIOKIB, Ki 3a0€3Me4yI0Th 3HIKEHHsI MaTepiaJlbHUX BUTPAT [IpY IOKPAIaHHI SIKOCTi cTaji. Buko-HaHO
MIOJAJIbIINI PO3BUTOK TE€OPii PO3PaxyHKY i IPMHLMIIIB KOHCTPYIOBAHHS KOB3HUX 3aTBOPiB KACETHOTO TUILY, SIKE
6a3yeThbCs Ha MOJIOXKEHHI IIPO Te, 10 B SKOCTi FOJIOBHOTO KPUTEPIIO, IKUI BU3HAUae 6e3aBapiliHy poboTy
PO3/IMBaJIb-HOTO MIPUCTPOIO, IIPUMHATA YMOBA HE PYyHHYBAaHHS BOTHE-TPUBKUX IUIUT. Briepie y BiATIOBiAHOCTI 3
BHCYHYTOIO KOH-1Jelllli€lo 0JI04YHOI 100YI0BY CUCTEM KOB3HUX 3aTBOPIB i 3alIPOIIOHOBAaHUMU Pi3UYHUMU MOZEJISIMU
TEIUIOBUX i riIpO-ra3ofHaMi4HMX IIPOLECIB, 10 IIPOTIKAIOTh Y KOBII ITPY JOHHIN ITPOAYBLI CTajli IHEPTHUM ra3om
Ta HACTYITHOMY ii pO3JIMBaHHi, OTPMMaHi TEOPETUYHI 3aJI€3KHOCTI [J1 PO3pa-XyHKY: TEOMETPUYHUX IIapaMeTPiB
KaHaJly MeTajleBoi Wi-JTMHHOI QypMH, FOJIOBHUX KOHCTPYKTHMBHUX PO3MipiB 610Ky ra30JMHaMiYHOTO 3aXUCTY
MeTaJla Bifl BTOPMHHOI'O OKUC-JIEHHS, KOHCTPYKTUBHUX [TapaMeTpiB 6JI0KY [03yBaHHS IJ1s1 10oJavi MoAu@ikaTopis B
CTaJlb, O PO3JIMBAETHCA. Pe3ynb-TaTu BripoBamkeHi Ha 3AT "MakiiBCbKUM MeTanypriiinuii 3asog”, BAT
"MapiynosbCbKUil MeTasypriliHuil Kom6iHaT im.. nmiva”, BAT "Enepromamcnencrans”, HBO "Typ6o-atom”, 3AT
"HoBokpamaTopcbkuil MamMHOOYiBHUI 3a-Bof". Cepa BUKOPUCTaHHS - IIPOEKTHi, HAyKOBO-OCiAHI Ta

HaBYaJIbHI YCTaHOBY, METAJIyPriliHi HiANIpUEMCTBA

2. Research subject - system of sliding gates for realization the complex technology of treatment and steel casting.
Research objective - developing the theory of calculations, research, grounding the constructive solutions and
creating multifunctional systems of sliding gates to provide technological operations with minimum time, power
and labour expenditures. Mathematical and physical modeling, planning of experiment and statistical processing of
the received data, and also laboratory and industrial ex-periments with application of optical-polarizing devices
and methods of tensometry in a complex with analog-digital converters and PC were used as research methods.
Practi-cal value consists in developing perspective constructions of sliding gates with electromechanical and
hydraulic drives, which are used for measured transfer of steel from ladles to tundishes, and also for cut-off of
edge slag at re-lease of steel from furnaces. Scientific novelty consists in a substantiation of expediency of
development and applica-tion of multifunctional systems of sliding gates as the uni-fied system which includes
base and some special blocks. The system provides decreasing of material consumption and improves the quality
of steel. The further development of the calculation theory and principles of designing of cas-sette type sliding
gates were fulfilled. It is based on state-ment that the key factor is the condition of indestructibility of refractory
plates, what determines trouble-free work of steel casting unit. In accordance with presented concept of the block
construction of sliding gates and proposed physi-cal models of thermal and hydro- and gasdynamical proc-esses,
which take place in the ladle during bottom purge of steel by inert gas and following casting of steel, the follow-ing
theoretical dependences were obtained for the first time, and namely: geometrical parameters of the channel of
the metallic slot-hole lance, main constructive dimensions of gasdynamical protection block of the steel against
secon-dary oxidation, constructive parameters of the block for measuring for submission of modifiers in steel
being cast. Those results were introduced in "Makeevsky metallurgical plant”, JSC "Mariupolsky metallurgical
kombinat im. II-lijch", JSC "Energomashspezstal’, RPA "Turboatom", "NKMZ". Area of deployment - research and
development, educational institutions, metallurgical plants.
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