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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka ribpuiHOro MeToy KOHIYKIiHOI eJIEKTPOCTPYMOBO] Ta iHIYKIiHOI MarHiTHO-iMIIyJIbCHOI 06pO6KHU

po3IiaBy, IKUU 3a0e3I1eYnTh I'IiILBI/II.U,eHHH MOKAa3HUKIB IKOCTi JIMTOTO CILJIaBY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a hybrid method of conductive electric current and induction magnetic pulse treatment of the
melt, which will ensure an increase in the quality indicators of the cast allo

Pedepat yKpaiHCBKOIO:

OO6’eKT BOCIIIPKEHHS — [IPOLeCU TEPMOCHUIIOBOI 00POOKH Ta ii BIIJIMB Ha KiH1IEBi I0Ka3HUKHU SIKOCTi JIMTOT'O MeTaJly.
MeTonu IOCiI>KEeHHS - IJ1s1 YMCeJIbHOTO aHali3y B poOOTi 3aCTOCOBAaHO METOJ, CKiHueHux esnemeHTiB (MCE), meTof,
cKiHueHux pisHuup (MCP), Qpiznununii ekcnepumeHT. PO3po6s1eHO HayKOBO-TEXHOJIOTIYHI OCHOBU IiOpUIHOTO
METOJly KOHAYKLIHOI eJIeKTPOCTPYMOBOI Ta iHAYKLIHOI MarHiTHO-iMITyJIbCHOI OOpPOOOK po3I1yiaBy. BusHaueHO
yMOBU (POPMYBaHHS Hail6inbll €(peKTUBHOIO CYKYITHOTO BIUIMBY KOHAYKIiMHOI es1eKTpocTpyMoBoi 06podku (KECO)
Ta MarHiTHO-iMIysIbCHOI 06po6ku (MIO) po3niaBiB Ha KpucTasi3aliliHy 30aTHICTh PO3IJIaBy METOJAMU YUCEIBHOTO
Ta Pi3NYHOr0 eKCIIEPUMEHTY. 111 YACENBHOTO MOAENI0BaHHS My IbTU(i3nyHUX npouecis npu KECO+MIO
3aCTOCOBAHO METOJ, CKIHYeHUX €JIEMEeHTiB, CKIHY€HUX Pi3HUIIb Ta iHTerpajibHUX PiBHSIHb, PO3PO6JIEHO BiflMIOBINHI
PO3paxyHKOBi anropuTMu. Ha 0CHOBI faHMX iMiTaLlilHOrO MOZIE/IIOBaHHSI BUKOHAHO LIMKJI €KCIIePUMEHTAJIbHUX
nociigkeHb ogHodacHoro BrnnBy KECO+MIO Ha CTPYKTYypy Ta MeXaHi4Hi BIaCTUBOCTI 3pa3KiB—CBiKiB CIIJIaBy
AK5M2 (ICTY 2839-94). OTprMaHO YMOBHY, 32 SKUX (POPMYy€EThCS HANOibII e(DeKTUBHNUY TEPMOCUJIOBUIL BIIJIMB Ha
PO3I1IaB, 110 3abe3redye MiJBUIIeHHS I0Ka3HUKIB SIKOCTi JIMTOTO CIJIaBy, a came IiIBUILIEHHS MeXi MilJHOCTi Ha
24%, BiTHOCHOTO NOJOBXEHHS Y 1,5 pa3u i 3MeHIIeHHs cepeHbOr0 PO3Mipy MiKpOo3epHa Ta iHTepMeTanifiiB y

eBTEeKTUli y 2 pa3u. ['any3pb 3aCTOCYBaHHS — JIMBapHE BUPOOHULITBO.

Pedepar aHI1iliCbKOIO:

The object of the study is the processes of thermo-mechanical treatment and its effect on the final quality
characteristics of the cast metal. Research methods. For numerical analysis, this study employs the finite element
method (FEM) and the finite difference method (FDM), along with physical experiments. The scientific and
technological foundations of a hybrid method of conduction electric current and inductive magnetic pulse
treatment of the melt have been developed. The conditions for the most effective combined effect of conductive
electric current treatment (CECT) and magnetic pulse treatment (MPT) of the melt on its crystallization ability
have been determined using numerical and physical experimental methods. For numerical modeling of
multiphysical processes during CECT+MPT, the finite element method, finite difference method, and integral
equations were applied, and corresponding calculation algorithms were developed. Based on simulation data, a
series of experimental studies was conducted on the simultaneous effect of CECT+MPT on the structure and
mechanical properties of control samples of the AK5M2 alloy. Conditions were identified under which the most
effective thermo-mechanical effect on the melt is achieved. This leads to improved quality indicators of the cast
alloy, namely a 24% increase in tensile strength, a 1.5-fold increase in relative elongation, and a twofold reduction
in the average grain size and intermetallics in the eutectic. The method can be applied in foundry production.
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