O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0223U003767

Jep>kaBHUH peecTpaniliHuI HOMeP: 0121U109433

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 29-06-2023

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: ExcriepumeHTasIbHI JOCIIIKeHHs! epeKTiB BIJIMBY KOMILTIEKCHOI 06POGKM PO3ILIABY CHIIYMIHIB

CTpyMaMH Pi3HOTO TUITY
IToyaTok eramy: 01.2022
3aKkiH4YeHHs eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IToBHe HaliMeHYyBaHHS IOPUAUYHOI 0coou (a60 ITIB ¢izuyHOi 0c00H): [nCTUTYT IMIyILCHIX

npolecis Ta TexHO0TiM HanjionanbHoI akazemii HayK YKpainu
Kopg 3a €IPIIOY: 03534512

Micqesnaxo,rpxeﬂna: npocnekT borosiByeHcebkui, 6ya. 43-a, M. Mukosais, MukosaiBCbKuil p-H.,

MukosaiBcbka 0641., 54018, YkpaiHa

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380512224113, 380512226140

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kog, 3a €EIPTIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, M. Kuis, Kuiscbka 06:1., 01030, Yrpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kinacudikanii BuzaTKiB i KpeauryBaHHs (KITKBK): 654 1030

dakTuyHHi 06csar ¢piHaHCYBaHHS (THC. IPH.): 2559.324




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JlociyKeHHs NPOoLeCiB, 0 CYIIPOBOAXYIOTh OJIHOYACHY OOPOOKY pPO3IJIaBy CUJIYMiHIB pi3HMMU TUIIaMU CTPYMIB,
Ta BU3HAYEHHS YMOB i IapaMeTPiB €JIeKTPOMArHiTHOrO HaBaHTaK€HHS PO3IIABY, SKe 3a0e3Iedye MiABUILEHHS

[IOKA3HMKIB SIKOCTi JINTOTO METAIY

Ha3zBa po6oTH aHTIJIilICbKOIO:

Research of the processes which accompanies simultaneous melt treatment of silumins by different types of
currents, and definition of conditions and parameters of electromagnetic loading of melt which provides increase
of quality indicators of cast metal

Pedepat ykpaiHCbKOIO:

OG6’eKT HOCiIKeHb - IPOLEeCH YTBOPEHHS CyNepno3ullii eekrpoMarHitHux nosis (EMIT) y po3niasi cuaymiHiB Ta
iX BIJIMB Ha KiHLIEeBi TOKa3HUKY SIKOCTi JINTOrO MeTajy. MeTonu NOCiIpKeHb — 1715 YMCeJIbHOTO aHasli3y B poOOTi
3aCTOCOBAHO MeTOJ, CKiHueHHuX eseMeHTiB (MCE); gisnunuit excnepument. CopMyabOBaHO (PYHKLIOHAbHI
MOXJIMBOCTI KOHIOYKLIMHOI €JIEKTPOCTPYMOBOi 06POOKY PO3IJIaBy CUIYMiHiB IPU BUKOPUCTAHHI
6araToesIeKTPOIHUX CUCTEM [J1s1 TOMOTreHi3alii Ta gerasauii posmnasy. LI159X0M 44CENbHOTO €KCIIEPUMEHTY
IOCJiI)KeHO eJIeKTPOMArHiTHi Ta rijpofrHaMivyHi [pouecu rpy ofHOYAaCHI 06po6Lli PO3IJIaBy PisHUMHU TUIIAMU
CTPYMIB Yy YOTUPUEJIEKTPOAHIN cucTeMi. OTpUMaHO XapaKTEPUCTUKU PE3YJIbTYIOUOT0 €JI€EKTPOMArHiTHOTO I10JIs, 110
€ Pe3yJIbTaTOM CYIEPIIO3ULii I10JIiB, SIKi TeHEPYIOThCA B PO3IJIaBi KOKHUM 13 CTPYMiB. BU3Ha4YeHO, 1110 MarHiTHa
HanpyxeHicTsb (Biz 350 1o 600 A /M) Ta 4aCOBO-TIPOCTOPOBUII PO3IIOLiJ B 00’eMi pO3IIyIaBy pe3ybTyI0uOro M10JIs
CYTTEBO 3aJIeKaTh BiJl TUILy CTPYMiB, SIKi iIBOJSTHCS O €J1eKTPOIiB. BusiBieHO Hail6inbll NOLiIbHI KOMOiHAL]
CTPYMiB (BUIIPSIMJIEHUH Ta IMITyJIbCHUI), 32 SIKUX AOCSTHYTO MiJBUIIEHHS MBUIKOCTI Teuill Maitxke y 6,5 pasis, Ta
reoMeTpUYHE PO3TAIlyBaHHS €JIEKTPOLIB y EMHOCTI 3 PO3ILIIaBOM, 110 3abe3Iedye MifBULIeHHS MBUIKOCTI Tedill 1O
2 pas. Pe3ysibTaTyl IPOBEIEHUX TECTOBUX €KCIIEPUMEHTIB JOBEJIN MIE€PCIEKTUBHICTD BUKOPUCTAaHHS KOHIYKTUBHOI
€JIEKTPOCTPYMOBOI 0OPOOKU 3 YOTUPUEJIEKTPOAHOIO CUCTEMOIO CTPYMOIIiIBOY ITPY PO3POOLIi iHHOBALiTHUX

TEXHOJIOTIYHUX MPOLECIB IJ1s1 TMBAPHOTO BUPOOHUIITBA, 10 326€3MeYnTh BUCOKI TOKAa3HUKY SIKOCTi BUIMBKIB.

Pedepar aHIJIiHCBKOIO:

The object of research is the formation processes of the superposition of electromagnetic fields (EMF) in the
silumin melt and their influence on the final quality indicators of the cast metal. Research methods - the finite
element method (FEM) is used for numerical analysis in the work; physical experiment. The functional capabilities
of conductive electric current treatment of the silumin melt using multi-electrode systems for homogenization
and degassing of the melt are formulated. Electromagnetic and hydrodynamic processes during simultaneous
treatment of the melt with different types of currents in a four-electrode system were investigated by means of a
numerical experiment. The characteristics of the resulting electromagnetic field resulting from the superposition
of the fields generated in the melt by each of the currents were obtained. It was determined that the magnetic
intensity (from 350 to 600 A/m) and the time-space distribution in the melt volume of the resulting field depend
significantly on the type of currents supplied to the electrodes. The most appropriate combinations of currents
(rectified and pulsed) have been identified, which increase the flow rate by almost 6.5 times, and the geometric
arrangement of the electrodes in the container with the melt, which provides an increase in the flow rate up to 2
times. The results of the conducted test experiments proved the prospects of using conductive electric current
processing with a four-electrode current supply system in the development of innovative technological processes
for foundry production, which will ensure high quality indicators of castings

Inpexkc YIK: 621.745/.746:001.5, 621.74.01, 621.745.56:621.74.02

Koau TemaTHYHHX PYOPHK: 55.15.17.03, 55.15.01



KepiBHUKH po6OTH

BiacHe IlIpizBue Im's I10-6aThKOBI: 1lypkin Bonogumup MukonaitoBud
HayKoBHH CTYIIiHB: K. T. H.

Buene 3BaHHA: nou.

InentTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: YMOBM Ta apameTpy OFHOYACHOTO HABAHTAKEHHS PO3ILIABY €1E€KTPUYHUMU

CTPYMaMU Pi3HUX TUIIIB [JIS1 ITiABUILEHHS SIKOCTi JIMTOTO METAJY

Ha3zpa HTII anrJiiicbKor0: Conditions and parameters of the melt simultaneous loading with electric

currents of different types to improve the quality of cast metal
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

FaJIy3b 3aCTOCYBaHHSI: JluBapHe BUPOOHULITBO
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: 3 meroro opgHOYaCHOrO HaBaHTaXKEHHSI PO3IUIABY €JIEKTPUYHUMU CTPYMaMU Pi3HUX TUIIB 11
NiABUILEHHS SIKOCTi JINTOTO METajly HEOOXiAHO OTPUMYBATUCS TAKAX YMOB i MapaMeTpiB: (OPMYBaHHS CYyTTEBO
HEOJIHOPiIHOTO HeJIiHIHOro 6a30BOr0 €JIeKTPO-MarHiTHOrO NOJIs 1171 OTPMMaHHS akTuBalii (GuiykTyauii eHeprii Ta
IapaMeTpiB; 032 CyMapHOi I'YCTUHY €JIeKTPUYHOI eHePrii, 1110 YBOOUTbCS y PO3ILIaB, CTaHOBUTS Bix 20 Mk /M3 1o
600 MIIx/m3

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,

TEXHOJIOTI} TOIIO) 17151 3a6€e3MeYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>KuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:

IX. Bi6siorpadiuyHuii onuc
HBaHOB, A.B. TpeXMepHoe MOJENMPOBaHUE 0CcOOeHHOCTeN pacrpeneneHus aJIEKTpUIE€CKOro n TErj10BOro oJIen

IIpY KOHAYKIMOHHOM 3JIEKTPOTOKOBOM 06paboTKe pacmiaBos/A.B.JBaHoB.- DOM, 58(2), - 21-30,



https:/ /doi.org /10.52577 /eom.2022.58.2.21

Zaporozhets, Yu. M. Innovative System of Computer Modelling of Multiphysics Processes for Controlled

Electrocurrent Treatment of Melts/ A.V. Ivanov, Yu. P.Kondratenko, V. M.Tsurkin, N.G.Batechko. - Sci. in nov.,

18(4), 2022.~ 85-105. https:/ /doi.org /1015407 /scinel8.04.085.

Tsurkin, V. N. Functional Capabilities of Electromagnetic-Acoustic Transformations in Current Mode in the Metal
Melt/ V. N. Tsurkin, A.V. Ivanov. Surface Engineering and Applied Electrochemistry, Vol. 58, No. 3, pp., 2022.- 239 -

247. DOI: 10.3103 /S1068375522030139.

X. 3aKJII0YHI BiZOMOCTi

KepiBHHK IOPHANYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
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(k. T. H., 05.09.03)
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Ibortes HOpiit HUKoHOpoBUY

Knpanos Onekcangp OsnekcaHgpoBuy

(k. T. H.)

Sanopoxeup HOpiit Muxannosuy

(k. T. H.)
XapuroHosa TersaHa ['puropisHa

Llypkin Bosogumup MukosanoBny

(. T. H.)

YectHux Mukosa BosnogumMuposBuy

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenepon

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

BoBuyenko Onekcanap IBaHOBHAY
I. T. H., 05.09.03

CaxapHa A.M.

+38 (067) 515-71-88




