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1. PO3BUTOK HAayKOBUX i TEXHOJIOTIYHUX OCHOB MiABUILEHHS €(PEeKTUBHOCTI Ta SIKOCTi LIMPOKOLIapOBOTo

HaIuIaBJIe€HHS Hif procoM

2. Development of scientific and technological bases to increase the efficiency and quality of submerged arc
surfacing

Pedepar:

1. MeTa - niagBUILeHHS TPONYKTUBHOCTI HallJIaBHUX POOIT, SIKOCTi HaIljlaBJIeHOT'O MeTaly, 3abe3neyeHHs HeooXigHoi
3HOCOCTIMKOCTi Ta €EKOHOMII MaTepiaJIbHUX PECYPCIB, 110 Ma€ BEJIMKE 3HAYEHHS 114 i BUILEHHS IPaLe3JaTHOCTI
IeTajsieil MeTalypriitHoro obsaagHaHHs. O6'eKT - IPOLLEC IMMPOKOLUIAPOBOro HAIJIaBJIEHHS CKJIAIEHUM CTPiYKOBUM
esiekTpomom mif, ¢pirocom. [Ipegmert - 30Ha GOpMyBaHHS HAIJIaBJIEHOTO BAJIMKA; TeI10Di3ndHi i MeTanypriiHi
0COOJIMBOCT] IIPOleCy HaIlJIaBJIEHHs! CKIaleHUM CTPiUKOBUM €JIEKTPOJOM Mifl (JIl0CcOM; MaTepiany, TEXHOJIOT IS Ta
obsiafiHaHHS 1715 peasisallii IIMPOKOIIapOBOro HamjaBjleHHs . MEeTOAN - MaTEMAaTUYHE MOJEJIIOBAHHS; METOINKA
30HYBaHHSA MIXKEJIEKTPOLHOTO 3a30PY; XiMIYHUI i CIIEKTpaJIbHUI aHaJli3|; ONTUYHA | paCTPOBa €JIEKTPOHHA

MIKPOCKOIIisl; METOJIMKY BU3HAYEHHS eKCIITyaTaliiHMX XapaKTepUCTUK HaljlaBleHoro MmeTany. HoBusHa -



PO3pO6JIEHO CNOCIO HAMJIABJIEHHS CKJIQIEHUM CTPIUKOBUM €JIEKTPOMOM, 110 3abe3nedye eeKTUBHii BIIJIUB HA
PO3IJIaBJIeHHS €JIeKTPOHOI0 MeTaiy, OpMOYTBOPEHHSI 3BapIoBajibHOI BaHHU, GOPMYBaHHS 30H NPOIJIaBJIEHHS i
TEPMIYHOrO BIUIMBY 32 PAaXYHOK HE3aJIEXKHOTO PEryJII0BAaHHS B3A€EMHOIO PO3TAIlyBaHHS i IIBUJIKOCTEN M101adi
OCHOBHOI i IOTIOMIXKHUX CTPiYOK. 3 BUKOPUCTAHHSIM METOy MAaTEMATUYHOI'O MOJEJIOBAHHS OTPUMAaHi
PO3PaxyHKOBI 3aJI€XKHOCTI BIIJIMBY PO3TAIlyBaHHS CTPIYOK CKJIaIEHOTO eJIeKTpody Ha GopMy i po3amipu
3BapIOBasIbHOI BAaHHU. Po3po6JiieHa TeXHOJIOTis HAallIaBJIeHHsT 6araTomapoBUX MaKpPOPi3HOPITHNX KOMIIO3UIIiiA.
BcTaHOBJI€HA MOXKIIMBICTD 3MIHM XiMIYHOTO CKJIaly, CTPYKTYPH i MEXaHIYHUX BJIACTUBOCTEN METaJly B HallJIaBJI€HUX
KOMITIO3MLiSIX He JINIIE IIPY [IePEXOi Bifi apy A0 Mapy, TAKOX B MEXXax KOXKHOTO 3 OAMHAPHUX BajMKiB. [IpoBeneHi
IOCJIiIKeHHS TO3BOJINIIM PO3POOUTH i OCBOITH HOBI CKJIaid XOJIOJHOKATaHOIO CTPIYKOBOTO €JIeKTPOY i JIeryl04oro
KepamiyHoro ¢Jiocy 17151 LIMPOKOUIapOBOro HalJIaBJIEHHS IapyBaTUX KOMIIO3ULiH MiBUIEHOi TPIIIMHOCTIMKOCTI i
3HOCOCTIMKOCTI. Pe3ysibTaT - po3po6sieHa TEXHOJIOTIS i HallJIaBHI MaTepiai MPOMILIM IPOMUCJIOBE OCBOEHHS i
BUKOPUCTOBYIOTbCA B yMOBax [TAT "MMK iM. itiva" 171 HariaBjaeHHS BEJIMKUX BaJIKiB raps40i NPOKaTKy i JeTanen
MeTaJlypriiHoro o6s1agHaHHs. OCBOEHO IPOMUCIIOBE BUPOOHUIITBO X0JI0AHOKAaTaHOi cTpiuky 20X4M®E i
JIETYI04Oro KepamigyHoro ¢uocy. Psif HayKoBHX po3po6OK BIIPOBAIXKEHO B HaBuaabHUi npouec. Chepa

BUKOPUCTAHHS - YOPHA METaJlyprisl (MeTanypriiiHe o6J1alHaHHS).

2. Purpose - increasing the productivity and quality of surfacing, improving of wear and crack resistance, saving
material and energy sources. These problems have an important influence on the efficiency of the metallurgical
equipment. The object of study - a process of submerged arc surfacing by a composite strip electrode. The subject
of study - an area of forming of surfacing bead; thermophysical and metallurgical features of process of submerged
arc surfacing by a composite strip electrode; materials, technology and equipment for realization of submerged arc
surfacing. Methods - a mathematical design; methods of sounding of interelectrode interval; chemical and spectral
analyses; optical and raster electronic microscopy; methods of determination of operating descriptions of
deposited metal. Novelty - The new method of submerged arc surfacing is based on the design of composite strip
electrode allowing independent angles of rotation and speed of the central and lateral strips. It effectively
influences the size and shape of the weld pool, as well as non-uniformity of the depth of penetration. The
mathematical model of heat propagation in the base metal using submerged arc surfacing with composite strip
electrode was developed. The calculated results of the mathematical model show the influence of geometry of
composite strip electrode shape on the shape of the weld pool. The development of the strip electrode
composition and additional alloying using new ceramic flux confirmed the effectiveness of this technology. The
new technology of submerged arc surfacing with composite strip electrode heterogeneous multilayer and single
layer composition is developed using the results of mathematical model. Results - Development of new technology
and materials at "Ilyich Iron and Steel Works of Mariupol" has increased the service life of the rolls and
productivity of roll wear. Some of the scientific developments are used in the educational process of students and
postgraduate students. Scope of use - ferrous metallurgy (metallurgical equipment).
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