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2. Development scientific and technological fundamentals of electroarc and electroslag metals quality control

Pedepar:

1. Incepraris npucBs4YeHa PO3BUTKY HAayKOBUX i TEXHI'OJIOTIYHUX OCHOB K€PYBaHHS SIKICTIO MeTasy Ha 6a3i
CTBOPEHHS 3aCO0iB i CHCTEM yIPaBJliHHS [IPOLjeCaMU BUIJIABKU CTaJIU B €JIeKTpoIleyax, po3pOOKU TEXHOJIOTI]
BilJINBaHHSI IVIUT i JINCTOBUX 3JIMTKIB i3 334aHOI0 CTPYKTYPOIO, TEOPETUYHUX JOCJIiIP)KEHb B 06J1aCTi MACOIIEPEHOCY i
MeToziB iHTeHcudikauii padinyounx Npouecis 3 METOI0 OTPUMAHHS BUCOKOSIKICHOTO MeTaiy. Po3pobieHna cucrema
MOHITOPHHIY CTaHy TEXHOJIOTTYHOTO IIpolecy 3a iHpopmaliieio 1po Gopmy CUTHaIy MUTTEBOI HAIPyTy AYTH,
OTPUMaHOI 3a JOIIOMOTOI0 BEeMBJIET-aHaIN3a i HelipoMmepesxkHoi 06po6Ku. KinbKicHO o1jiHeHi i BpaxoBaHi B 6J10Kax
nuHamivHOi ACY TII craTTi Tennosoro 6anancy HaanoryxHoi [JCI1. BcTaHOBJI€HI OCHOBHI 3aKOHOMIPHOCTI
OTPUMAaHHS TOPU30HTAJILHUX 3JIUTKIB 3 MeTaJly BiIKpUTOi BUNiaBku i MetonoM EIII. [Janu pexkomeHgartii no
VIPAaBJIiHHIO iX SIKICTIO i opraHisallii IpOMUCIOBOr0 BUPOOHULTBA. BCTaHOBJIEHO TO3UTHBHUI BIIJIUB MEXaHIUHUX
TOPU30HTAJIbHUX BiOPOKOJIMBAHb B Jiana3oHi 78-123 'y Ha noApiOHEeHHs rpy6oi AeHAPUTHOI CTPYKTYPH BiJIMBOK.
[Toxa3aHO BUCOKUIPIBEHb MEXAHIYHUX BIACTUBOCTEN METAJy TOPM30OHTAJIbHUX 3JIMTKIB K B JINTOMY, TaK i

IepopMOBaHOMY CTaHaX. 3a LONOMOroi0 Qi3YHOTO MOJIEJII0BAaHHS BCTAHOBJIEHO SBUILE PO3PUBY ILTIBKU



esiekTpogHoro merainy npu EINIT me no cranii yTBOpeHHS Kparii i MBUAKOTO ii MigioMy 10 TOPLIIO €JIEKTPOLY, 10
[IPUBOAUTD [0 IHTEHCUBHOTO I1IepeMilllyBaHHS PilHU. AHaIITUYHUM LIUISIXOM 3 BUKOPUCTaHHSIM Mogesi Xuroi
OTpPUMaHi piBHSIHHS 11711 KoeillieHTiB Macconepenayy KOMIIOHEHTIB B CUCTeMI "MeTas-1Iak", a TakoXX po3pobiieHa
METOJIMKA i OTpMMaHi PiBHSHHS IJ1s1 BUBHAYEHHS €(PDeKTUBHOI eHePrii akTuBallii pU3MKo-XiMi4HOTrO IIPoOLECy, o
nporikae B gudy3iiiHOMy pexxuMi B BO(a3HUX cUCTeMax. BcTaHOBIIEHO siBUILE "caMOBi6paLii’ esexTpomy, 1o
BUTpayvaeTbcst, npu ELITT nin dstocamu cuctemu B AianasoHi BMiCTy MeTasieBoro Kasblito Bif 1-10%. [TokazaHi HOBI
MOXJIMBOCTI €JIEKTPOIIJIAKOBOT0 IEPENJIaBy B I1€4ax KAMEPHOTO TUITy IJIs1 yTUIli3alii BiAX0iB TUTAHOBOTO
BUPOOHULTBA. [IpecTaBieHi B fucepralii po3po6ku anpo60oBaHi B 1ab0paTOPHUX i IPOMHUCIOBUX YMOBAX, a
YaCTHHA 3 HUX, 1[0 CTOCYETbCS CUCTEM ONEPATUBHOTOYIIPABJIiHHS, MOHITOPUHTY TEXHOJIOTIYHOTO MIPOLECY i

aJallTUBHUX CUCTEM YIIPABJIiHHS €JIEKTPUYHUM pesxumom [ICII, yrpoBagKeHi.

2. Dissertation is devoted to development of theoretical and technological fundamentals of metal quality control
on the basis of creation of technological facilities and control systems (ACS) for processes of steel melting in
electric furnaces, development of technology of casting of plates and plate ingots with specified structure,
theoretical investigations in the field of mass transfer and methods of refining processes intensifying with the aim
to obtain a high quality metal. System of monitoring of technological process status from information about the
shape of instant arc voltage signal obtained with using of wavelet analysis and neural-network computing is
developed. Items of thermal balance of superpower arc steelmaking furnace (ASF) were quantitatively evaluated
and taken into account in the blocks of dynamic ACS. Main laws of horizontal ingots structure formation from
metal of open melting and ESR method were established. Recommendations for quality control and organizing of
their industrial producing were given. It was established positive influence of mechanical horizontal vibration
oscillations in the range 78-123 Hz on refinement of dendrite structure of cast product. . It was shown the high
level of mechanical properties of horizontal ingots as in cast as in deformed state. With the help of physical
simulation the phenomenon of electrode metal film rupture at ESR even before the droplet formation stage and its
fast rising through the tip of electrode was established. It provides the intensive liquid stirring. In analytical way
with using of Higby's model the equations for mass transfer coefficients for components in the system "metal -
slag" were obtained and method was developed and equations were obtained for determination of apparent
activation energy of physical-chemical process, flowing in diffusion regime in two-phase system. The phenomenon
of "self-vibration" of consumable electrode during ESR under the fluxes of system in the range of metal calcium
content from 1to 10% was established. New possibilities of electroslag remelting in chamber-type furnaces for
utilization of wastes of titanium manufacturing were shown. Development works, presented in dissertation, were
approbated in laboratory and industrial conditions and part of them, connected with on-line control, technological
process monitoring and adaptive control systems of electric regime of ASF were implemented in practice.
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