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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Hogi Ta nepcrnekTyBHi IMBapHi MaTepiasy Ta TEXHOJIOTII [7Is1 Cy4aCHOTO MAaIIMHOOYIyBaHHSI.

Haspa po6oTH (aHrJ1)

New and promising foundry materials and technologies for modern mechanical engineering.

Pedepar (yxp)

O6'exTu [HOCIiIXKEHHS: Mpouecu MoAu(iKyBaHHS PO3ILIABIB 4YaByHY B JIMBapHill Qopmi; 3B’A3yBasibHi MaTepiany MillaHO-
OEHTOHITOBUX CyMilllell; METOAM MaTeMaTH4HOi OOpPOOKM [JaHMX i aBTOMATUM30BAaHOTO IPOEKTYBAaHHS JIMBADHUX IIPOLIECIB;
CTPYKTypa IIOBEPXHEBOrO MIApy ByrjeueBoi crami micis gudysiiHoi metamizauii B, Cr Ta Al; posmnaBu ABO-, TpU- Ta
6araTOKOMIIOHEHTHUX CHCTE€M Ha OCHOBI NEpexifHUX MeTasiB. MeTolo po6OTH € HOBi Ta MEPCHEKTUBHI MaTepiaau JIMBapHOTO
BUPOOHMLITBA, 33/Js SKUX NPOBENEHi NOCTIIKEHHS BU3HAUYEHUX BUILE OO'€KTiB. MeTonu AOCIHifXKeHb: ONTAYHA MiKpOCKOIif,
BUMIDIOBaHHSI MIKPOTBEPAOCTi, TEPMOAVHAMIUYHUI aHaJi3, CTAaHAAPTHI METOOM BUBYEHHS TEXHOJIOTIYHUX BJIACTUBOCTEN
(opmyBanbHUX CyMillleil, METOM perpeciiiHoro ta craTucTuyHoro aHanisiB, CAD-CAE - cuctemu, CALPHAD-meTo[. [TpoBeneHo
JOCJIIPKEHHS: TIpolieciB MoanQiKyBaHHS pO3IlIaBiB 4aByHY; BJIACTUBOCTEN BYIJIELbBMILIUYIOUMX JOOABOK MillaHO-6EHTOHITOBUX
cyMimeil. BCTaHOBJIEHO yMOBHU XiMiKO-T€pMiuHOi OOpOOKHM MOBEPXHi ByryeLeBUx cTtaneil. CTBOpeHO 6a3y mnapaMeTpiB mopesnei
HazuimkoBoi eHeprii ['i66ca (a3 Ta OTpUMAHO pe3yJbTaTU IMPOrHO3YBAHHS KOHLEHTPaLiHMX ob6sacTelt amopdizauii Tpu-,
YOTUPU- Ta ITSITUKOMIIOHEHTHUX PO3IlIaBiB IepexifHUX MeTasiB. HoBUM3HA MoJArae B: HOBUX TEXHOJIOTISIX OOPOOKU PO3ILJIABY
YaByHy B JIMBapHiil ¢opmi; HOBilI TexHosorii BMPOOHMIITBA [06ABOK MJi MilIaHO-GEHTOHITOBUX (OPMYBAJIbHUX CyMillew;
BU3HAYEHUX BIleplIe yMoBax Au]y3iliHOi MeTasizallil MOBEPXHEBOro IIapy BYIJIELEBOI CTaji; HOBOMY TEPMOJAUHAMIYHOMY OIIUCI
cucremu Fe-Ti-Zr; Briepine mporH030BaHUX KOHIIEHTpALiiHUX o6acTsax amopdiszanii posnnasiB Cu-Ni-Hf, Fe-Ni-Hf, Fe-Ti-Zr,

Cu-Fe-Ni-Ti-(Zr,Hf). O61acTs 3acTOCyBaHHS: IpY BUPOOHULITBI BUIMBKIB Ta IIPH MiATOTOBL (axiBIliB 3 TMBAPHOTO BUPOOHUIITBA.
Pedepar (aHr1)

Research objects: modification processes of cast iron melts in a foundry; binding materials of sand-bentonite mixtures; methods
of mathematical data processing and automated design of foundry processes; the structure of the surface layer of carbon steel
after diffusion metallization by B, Cr, and Al; melts of three- and multicomponent systems based on transition metals. The
purpose of this work is new and promising materials for foundry production, for which research was carried out on the above-
mentioned objects. Research methods: optical microscopy, microhardness measurement, thermodynamic analysis, standard
methods of studying the technological properties of molding mixtures, regression, and statistical analysis methods, CAD-CAE
systems, CALPHAD-method. Research has been carried out: processes of modification of cast iron melts; properties of carbon-
containing additives of sand-bentonite mixtures. The conditions of diffusion metallization of the surface of carbon steels have
been established. A database of parameters of models of excess Gibbs energy of phases was created. Prediction results of the
composition regions of amorphization of multicomponent melts were obtained. The scientific novelty is in: new technologies for
processing cast iron melts in a foundry mold; new technology for the production of additives for sand-bentonite molding
mixtures; defined for the first time conditions of diffusion metallization of the surface layer of carbon steel; a new
thermodynamic description of the Fe-Ti-Zr system; for the first time predicted composition regions of amorphization of
Cu-Ni-Hf, Fe-Ni-Hf, Fe-Ti-Zr, Cu-Fe-Ni-Ti-(Zr,Hf) melts. Scope: in the production of castings and in the teaching of foundry
production specialists.

Inpexc YIK: 621.785, 669.053.2.001; 669.05:621.365].001, 669.13, 621.74.041, 621.74:66.065.5, 620.181:620.186; 621.74
Kozu temarnunux py6puk HTI: 53.49.21.07, 53.03.09, 55.15.15.13, 55.15.19, 55.15.03.13

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

HasBa npoaykii (ykp): HoBi Ta nepcrieKTHBHI MaTepiau IMBaPHOrO BUPOOHUIITBA, /71 OTPUMAaHHSI SIKMX: PO3pO6IEHO HOBI
TeXHOJI0Tii BHYyTPilHbO0POPMHOro MoAuQiKyBaHHS YaBYHY Ta BUPOOHUIITBA J00aBOK JJIs MilllaHO-6E€HTOHITOBUX (POPMYBAJILHUX
cyMilei; BU3HaYeHO YMOBHU 1151 Tudy3iliHoi MmeTanizallii ToBepXHeBOro mapy ByIJIELeBOi CTaJli; Blieplie MPOrHO30BaHi

KOHILIeHTpalliliHi o61acTi amopdizanii 4oTUpH- Ta ISITUKOMIIOHEHTHUX PO3ILJIaBiB Ha OCHOBI MepexinHuX MeTaliB.

HaszBa npoaykii (arri): New and promising materials for foundry production, for obtaining which: new technologies of in-
mold modification of cast iron and production of additives for sand-bentonite molding mixtures have been developed; the
conditions for diffusion metallization of the surface layer of carbon steel are defined; for the first-time predicted composition
regions of amorphization of four- and five-component melts based on transition metals.

OuikyBaHi pe3ysbTaTH: [10JiNeHHs IKOCTi MPOAYKILLii, 1[0 BUITyCKAETHCS.
l'anyss 3acrocyBanHs: JIUTTA yaByHy. JIUTTA cTali.

Onuc npoaykuii (ykp): [IpoBeieHO HoCiIKeHHs poleciB MoandiKyBaHHs pO3ILIaBy YaByHY B JIMBAPHiil Gpopmi Ta po3po6sieHO
HOBY T€XHOJIOTi10 06pO6KY PO3IIaBy YaBYHY B JIMBapHill popmi. 3anponoHOBaHi HOBi CK1aiu KOMITJIEKCHUX 3B’I3yBaJIbHUX
MarTepiasiB Ha OCHOBi NEPCIEKTUBHUX 3Pa3KiB 6EHTOHITOBUX IVIVH BiTYM3HSHOTO BUPOOHUIITBA Ta HAMOiIbII €(DEKTUBHUX
TEXHOJIOTIYHUX J4,00aBOK, i po3p0o06JieHi TEXHOJIOTII iX ofep>KaHHA. 3alIPOIIOHOBAHA METOAMKA BUKOopucTaHHs cyyacHux CAD /CAM-
CHCTEM IIPU NTPOEKTYBAHHI Ta ONTMMIi3allii IMBaPDHUX CUCTEM i TEXHOJIOTIN. BCTaHOBJIEHO TEXHOJIOTIYHI YMOBHU XiMiKO-TEPMIYHOI
00p06KY MOBEPXHIi ByrieleBux crajueil. CTBopeHo 6a3y napameTpiB Mofesnei HaaIMmKoBoi eHeprii I'i66ca ¢gas Ta oTpuMaHo
pe3yJIbTaTy IPOTHO3yBaHHS KOHLIEHTpaLiiiHuxX ob61acTelt amopdisaliii Tpu-, 4OTUpU- Ta I'ITUKOMIIOHEHTHUX PO3IIJIaBiB

[epexilHUX MEeTaliB.

ConjiasnpHO-eKOHOMIYHa cpsimoBaHicTh HTII: CTBOpeHHs MIPUHIMIIOBO HOBOI NPOAYKILii (MaTepiasiB, TEXHOJIOTIH TOIO) IS
3abe3revyeHHs! eKCIIOPTHOTO TOTEeHIliany Ta 3aMillleHHIo iMriopTy, EKoHOMist eHepropecypciB, EkoHoMmist MaTepianiB, IlinBuineHHst

MIPOAYKTUBHOCTI npatyi, [TinBuineHHs aBromMarusallii BUpOGHUYNX IPOLECiB
Crapgis 3aBepmenocti HTII: 3git no HIIJKP

Brupoeagskenns HTII: He BupoBamxeHo

Crpoku BrnpoBagskenHs: 01.202512.2025

Bupo6HHuK npoaykuii: JloH6achKa AepkaBHa MAIIMHOOYAiBHA aKaleMist
CnoskuBavi npogykuii: MamnHo6yiBHiI mignpuemcTsa, 3BO.
IlepcriekTHBHI pUHKHU: YKpaiHa

IlpaBa inTeseKkTyas1bHOI BjacHOCTi: HaykoBi mmy6tikariii.

®opmu Ta ymoBH nepepavi npogykii: [Ipogax «Hoy-xay»
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