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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA BUPIIEHHIO BAXKJIMBOTO HAYKOBOTO 3aBIaHHS, SIKE I10OJIAAra€ y MiJBUIIEeHH]
edeKTUBHOCTI 6araTo(pyHKI[iOHAIbHOTO JIMBAPHOTO MAarHiTOAMHAMIYHOTO 00J1aIHAHHS 32 PaXyHOK 6€311epepBHOTrO
KOHTPOJIIO MO0 KepPYyI4YUX IIapaMeTpiB Ta yIIpaBJIiHHS OCHOBHUMU TE€XHOJIOTIYHUMU IIpoijecamu. Po3pobieHo Ta
€KCIIEPMMEHTAJIbHO MiATBEPIKEHO METOAM NOCiIKeHHS] poOOTH MarHiToagnHamiuyHoi ycranoBku (MILY) nJist

aJIOMiHieBUX CIJIaBiB Ta BUSHAYEHHS palliOHaJIbHUX [TapaMeTPiB JKUBJIEHHA il €JIEKTPOMAarHiTHUX cucteM. Ha oCHOBI



BMKOPHMCTAHHS iHTErpOBaHOi BaroBMMipIoBajibHOI cuctemu (IBBC), 6ynu po3pobiieHi opuriHaibHi METOOUKN 3
3aCTOCYBaHHSIM iH)K€HEPHUX PO3PaxyHKiB, MaTeMaTUYHOIO Ta Pi3NYHOT0 MOJIEJIIOBaHHS, HATYPHUX €KCIIEPUMEHTIB,
IIPOBEIEHI NOCIIIIKEHHSI KOMIUIEKCY €JIEKTPOMAarHiTHMX CUJIOBUX B3aeMOgin y M/IY nipu IpurotyBaHHi Ta
PO3JIMBaHHI aJIOMiHi€eBUX CIIaBiB. B po6OTi BCTAaHOBJIEHO Ta €KCIIEPMMEHTAJIBHO MiITBEPIKEHO TOHIEPOMOTOPHI
€JIEKTPOMArHITHI CUJIOBI B3aemogii B M1V nJis1 aynoMiHi€eBUX CIINIABIB, HOC/III)KEHA IMHAMIKA 3MiHUM TEIJIOBUX Ta
riIpofrHaMiyHUX XapakTepucTuk MY B pisHUX pe>kumax poOOTH Ta IOBS1I3aHUMHU 3 HUMU [TapaMeTpaMu JIMBapHUX
TEXHOJIOTYHYX MPOoLeCiB. Lle 103B0INIO OLIHMTY CHiBBiIHOIWEHHS MiX CKJIa[OBUMHU F€HEPOBAHOI
€JIEKTPOMArHiTHOI eHeprii, sIKi BUTpauaroThCst epeKTUBHO (TeroBa (65-80%) Ta rinpognHamivHa ckianosa (8-11%))
ab0 BTpayvaloThCsl 6€3II0BOPOTHO 3 Pi3HUX MPUYMH (HANPUKIIAJ, peaklis 3 KoHCTpyKuieto MY, mo cknanae 5-6%
3arajibHoOi reHepoBaHoi eHeprii). Lle mae 3MOTy B IepCIEKTHBI IIPU CTBOPEHHI HOBUX MarHiTOOMHAMIYHUX arperaris
BpPaxoOBYBaTH OCOOIMBOCTI KOHCTPYKIii IK OKPEMHUX BY3JIiB, TaK i BCbOTO IPUCTPOIO B LIiJIOMY. 3p061€HO
IIepepPaxyHOK BUMIPSIHMX IOHIEPOMOTOPHUX B3a€MO/iii B €(EeKTUBHY €JIEKTPOMArHiTHY CUJlY, 110 CTBOPIOE THUCK Ta
Harnip. [IpopaxoBaHa edeKTHuBHA eJIeKTPOMarHiTHa cujia JJ1s1 CTBOPEHHSI eJIeKTPOMarHiTHOTroO TUCKY Ha piBHi 30-35
Klla, sxuit Ha 10-20% BuILe Bifi NaCOPTHUX JaHUX icHylouuX cepiitHux M1Y. Bona ckianae 23,55-31,84 H.
Po3paxoBaHO OCHOBHI €JIEKTPUYHI IapaMETPU €JIEKTPOMATrHiTHUX CUCTEM MarHiToAMHaMidyHOI yctaHOBKM MJJH-6A-
0,63M 1151 pO3/IMBaHHA alIOMiHi€BUX CIJIaBiB Ta BUSHAYEHO NOTY)XHICTb TEMNOBUX BTpaT y MIIY.
ExcriepuMeHTasbHO BU3HAYEHO: MIBUAKICTh 3MiHM TeMIIepaTypu pO3IIaBy B Jialla3oHi CUCTEMU peryiioBaHHs (710-
730 °C); BCTaHOBJIEHO IIapaMeTpy HarpiBy po3IIaBy OGHUM iHAYKTOPOM, IBOMA iHAYKTOpPaMU Ta MpH ix
IIOYEPTrOBOMY BKJIIOUEHHI; TeMI0Bi BTpaT M/IY B peskuMi «36epiranHs» posmnaBy macoto 133,5 kr cknanu P=21,92
KBT. CTasio0 MOXKJIMBUM 3aMiHUTU MCKPETHE YIIPaBJIiHHS POOOTOIO eJIeKTpOMarHiTHuX cucrem MY Ha aHasorose,
110 [103BOJIUTh CYTTEBO CKOPOTUTH €HEPrOBUTPATH ITPU BUTOTOBJIEHH] JINTTS. [IpoBenieHi eKkcriepuMeHTalbHi
mocimkeHHs Ha QisnyHil mogesni MY 3 Barono3youum 31MBHUM K0J000M. Bu3HaueHO paljioHaIbHUN iHTEpBa
CITiBBiIHOLIIEHHS MAaCH PO3JIMBaHOI MOPLii METaly Ta MUTTEBOTO 3HAYEHHS MAaCOBOI BUTPATH NPU ii pO3/IMBaHHI
(2,20-2,25) Ta BifoOBiAHUI iHTEpBaJl HANIPYTU XUBJIEHHS ejleKTpoMarHita MJIY 3 MeTo10 MiHiMi3yBaTH BILJIUB
IyJIbCaLlill CTPYMEHSI Ha TOYHICTb JO3YBaHHS 32 PaXxyHOK 3MEHIIEHHs iX amIutiTyau. [Toxubka no3yBaHHS He
nepesuye 1,5% Bin Macu 1031 Ipy pO3JIMBaHHI MauX MOPLil posniasy (Maca 1,5-3 kr). Po3po6sieHO NpUHLUIIOB]
MiTXOAU Ta 3aIIPONIOHOBAHO OPUTiHAJIbHI TEXHIUHI pillleHHS L0J0 CUCTEMHU aBTOMAaTUYHOTO KOHTPOJIIO IJIs
6e3rnepepBHOTO PO3IMBaHHS METaJIeBUX PO3I1/IaBiB HA OCHOBI CTBOPIOBAHOT'O JBOKAMEPHOTO MarHiTOAMHAMIYHOTO

[IPOMIKHOI'O KOBLIA.

2. The dissertation is devoted to the solution of important scientific task, which is increasing with efficiency of
multifunctional casting magnetodynamic equipment by continuous control of its control parameters and of the
basic technological processes. The methods of studying the work of of magnetodynamic installation (MDI) for
aluminum alloys and determination of rational power parameters of its electromagnetic systems has been
developed and experimentally confirmed. On the basis of the use of the integrated weighing system (IWS), original
methods were developed using engineering calculations, mathematical and physical modeling, field experiments,
studies of the complex of electromagnetic force interactions in MSU during the preparation and casting of
aluminum alloys. In this work, ponderomotor electromagnetic force interactions in MDI for aluminum alloys were
established and experimentally confirmed, dynamics of change of thermal and hydrodynamic characteristics of
MDI in different modes of operation and related parameters of foundry technological processes were investigated.
This made it possible to estimate the ratio between the components of the generated electromagnetic energy,
which are efficiently consumed (thermal (65-80%) and hydrodynamic component (8-11%)) or lost irreversibly for
various reasons (for example, reaction with the design of MDI, which is 5-6 % of total energy generated). This
makes it possible to take into account the design features of both individual aggregates and the whole device in the
future when creating new magnetodynamic aggregates. The measured ponderomotor interactions are converted
into effective electromagnetic force, which creates pressure and liquid metal head. The effective electromagnetic
force was calculated for generation of electromagnetic pressure up the level of 30-35 kPa, which is 10-20% higher
than the passport data of the existing series of MDI. It is 23.55-31.84 N. The basic electrical parameters of
electromagnetic systems of magnetodynamic installation MDN-6A-0,63M for casting of aluminum alloys are



calculated and the power of thermal losses in MDI was determined. Experimentally determined: the rate of change
of the melt temperature in the range of the control system (710-730 °C); the parameters of heating of the melt by
one inductor, two inductors are set and at their alternate switching on; MDI thermal losses in the "holding mode"
of the melt weighing 133.5 kg amounted to P = 21,92 kW. It became possible to replace the discrete control of MDI
electromagnetic systems for the analog, which will significantly reduce the energy consumption in the casting.
Experimental model surveys were carried out on the physical model of MDI with a mass dispensing inclined chute.
The rational interval of the ratio of the mass of the cast portion of the metal and the instantaneous value of the
mass flow rate during its casting (2.20-2.25) and the corresponding interval of the supply voltage of the
electromagnet of MDI were determined in order to minimize the influence of the ripple of the jet on the metering
accuracy by reducing their amplitude. The dosage error does not exceed 1.5% by weight of the dose when pouring
small portions of the melt (weight 1.5-3 kg). Principal approaches have been developed and original technical
solutions for the automatic control system for continuous casting of metallic melts based on the created two-
chamber magnetodynamic tundish ladle have been proposed.
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