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InenTudikarop ROR: He zacrocosyerscs
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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:

OG’eKT HoCiIKeHb - IPOLeCH 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 MeTOIY CKiHueHHUX esleMeHTiB (MCE), iHTerpasbHUX piBHSIHb, PO30MTTSI MACUBHUX IIPOBiJHUKIB Ha
esniemeHTapHi Komipku (M-K) Ta ananiTuynuit Meton; GisnyHUl eKCIIEPUMEHT. 171 JoCiIKeHb 00paHO KOHLIEMIIiI0
41 CJIOBOTO €KCIIEPUMEHTY, sIKa 6a3yeThCsl HA CUCTEMHOMY aHasli3i y popmarax 2D /3D mynbTui3sMuHMX NPOLECIB
IIpY OJJHOYACHI} 006poOLli po3MJiaBy pisHUMHU TUIIAaMU CTPYMiB. 3aCTOCOBAHO TPY METOIU MOJE/IOBaHHS, SKi
aJarTOBaHO JI0 YMOB IIPO6JIeMU, 10 NOCTiAXKyeTbcsl. OTPUMAHO YMOBH, LJISIXOM CIIIBCTaBJIEHHS JAaHUX
Bepi¢ikoBaHUX pe3yJIbTaTiB, 3a IKUX y PO3IJIaBi POPMYETLCS CYTTEBO HEOAHOPiNHA CYNEePIO3ULIis
€JIEKTPOMATHITHUX ITOJIiB Ta, SIK HACJIOK, 6i1bl e(DEeKTUBHUI TEPMOCUIJIOBUN BILJIMB HA 06'€KT 06po6Ku. Ha
nificTaBi LUX YMOB BUKOHAHO (i3WyHi €eKCIIEPMMEHTHU 3 00poOKU pifkoro crany criary AK7 ogHOYacHO 3MiHHUM Ta
yJIbCYI0YMM cTpyMaMu. OTpHUMaHI pe3ysbTaTy JOBEJM IEPCIEKTUBHICTb 3alIPONIOHOBAHOrO MeToay. Tak,
IIOPiBHSIHO 3 KOHTPOJIbHMM 3Pa3KoM, BeJIMYMHA OB MifgBuileHa Ha 13%, a BizHOCHe 1omoBkeHHs y 1,5 pa3u. Ha
BigMiHY Bif Aii ojHOro TUIY CTPYyMY 3a(PiKCOBAHO HASIBHICTb BiJHOCHOTO 3BY)KEHHSI Ha piBHi 4,4% Ta 3MeHILIEeHHS Y 3

Pasu 3arajbHOI BeJIMYMHY I'yCTUHU €HEPrii, SIKy 3aCTOCOBAHO [71s1 06POOKHU.

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 - for numerical
analysis, finite element methods (FEM), integral equations, division of massive conductors into elementary cells
(M-C) and analytical method are used in the work; physical experiment. For research, the concept of a numerical
experiment was chosen, which is based on a system analysis in 2D /3D formats of multiphysical processes with
simultaneous processing of the melt with different types of currents. Three modeling methods are applied, which
are adapted to the conditions of the problem under investigation. The conditions were obtained by comparing the
data of the verified results, under which a significantly non-homogeneous superposition of electromagnetic fields
is formed in the melt and, as a result, a more effective thermoforce effect on the processing object. On the basis of
these conditions, physical experiments were performed on the treatment of the liquid state of the AK7 alloy with
alternating and pulsating currents at the same time. The obtained results proved the promisingness of the
proposed method. Thus, compared to the control sample, the value of ov is increased by 13%, and the relative
elongation is 1.5 times. In contrast to the action of one type of current, the presence of a relative narrowing at the
level of 4.4% and a 3-fold decrease in the total value of the energy density used for processing was recorded.
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Koau TemaTuyHHUX PyOpPHK: 55.15.17.03, 55.15.01
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