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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hosi Ta nepcrneKkTyBHI JIMBapHi MaTepiany Ta TEXHOJIOTII /1711 Cy4YaCHOTO MaIlMHOOYIyBaHHSI.

Ha3sBa po6oTH aHIJIilICbKOIO:

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

PedepaT ykpaiHCbKOIO:

O6'exTH NOCIIPKEHHS!: Tpoljecy MoIU(iKyBaHHS pO3ILIaBiB YaByHY B JIMBAPHil (popMi; 38’13yBasibHI MaTepianu
niaHo-0€HTOHITOBUX CyMilllell; METOM MaTeMAaTUYHOI OOpPOOKM JAHUX i aBTOMATU30BaHOTO IPOEKTYBAHHS
JINBApHUX NPOLECIB; CTPYKTYpa I0BEPXHEBOTr0 LIapy BYIJeLeBoi cTasli nicis nudysiiiHoi metanizauii B, Cr ta Al;
PO3IIJIaBU BO-, TPU- Ta 6araTOKOMIIOHEHTHUX CUCTEM Ha OCHOBI NlepexigHuX MeTasiB. MeToo poboTH € HOBi Ta
[IEPCIIEKTUBHI MaTepiany JIMBApHOTrO BUPDOOHUIITBA, 3a/1J14 SIKUX IPOBEEHI NOCiI)KEHHS] BU3BHAYEHUX BUIILE
06’eKTiB. MeTonu qoCimKeHb: ONTUYHA MiKPOCKOITisl, BUMipIOBaHHS MiKDOTBEPIOCTi, TEDMOAVMHAMIYHUM aHAJIi3,
CTaHJAPTHI METOY BUBYEHHS TEXHOJIOTIYHUX BJIAaCTUBOCTEN (POPMYBAJIbBHUX CyMilllell, METOJ, perpeciiHoro Ta
cratuctuyHoro aHaniszis, CAD-CAE - cucremu, CALPHAD-MeToq. [IpoBefieHO BOCTiIKEHHS: IIPOLECiB
MoaUGiKyBaHHS PO3ILJIABiB YaByHY; BJIACTUBOCTEN BYIJIELbBMIIIYYIOUMX JOOABOK MillaHO-60€HTOHITOBUX CyMille.
BcraHOBJI€EHO YMOBU XiMiKO-TepMiuyHOI 06pOOKY [TOBEPXHI ByrjelieBux crajeil. CTBopeHo 6a3y napameTpiB
MoJesell HaJIMIIKoBoi eHeprii [166ca (a3 Ta 0OTpMMaHO pe3yJbTaTi NPOrHO3YBAHHS KOHLEHTPALIMHUX 06J1acTel
amopdizauii Tpu-, YOTUPHU- Ta II'ITUKOMIIOHEHTHUX PO3ILIaBiB NepexifHux MeTatiB. HoBM3HA MoJsirae B: HOBUX
TEXHOJIOTisIX 00POOKY PO3IJIaBy YaByHY B JIMBapHii GopMi; HOBIll TeXHOJIOTi BUPOGHUIITBA LOOABOK ISl MillaHO-
OEeHTOHITOBUX (POPMYBAJILHUX CyMilllell; BUBHaYEHHUX BIleplie yMoBax AuQy3iliHoi MeTaizallii ToBepXHeBOro mapy
BYIJIELIEBOI CTaJjli; HOBOMY TEPMOJVHAMIYHOMY onuci cucrtemu Fe-Ti-Zr; Bnepiie NpOrH030BaHNUX
KOHLIEHTpauiHux obsactsax amopdizauii posmnasis Cu-Ni-Hf, Fe-Ni-Hf, Fe-Ti-Zr, Cu-Fe-Ni-Ti—(Zr,Hf). O6nacTp

3aCTOCYBAHHSL: 1Y BUPOOHUIITBI BUJIMBKIB Ta NPU MiAroToBLi (axiBliB 3 TMBAPHOTO BUPOOHUIITBA.

Pedepar aHIJ1iHCBKOIO:

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.

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

Haszsa HTII ykpaiHCBKOIO: HoBi Ta nepcrneKkTrBHi MaTepiasy JIMBapHOrO BUPOOHUIITBA, [JIs OTPUMAHHS SKHUX:
PO3p06JIEHO HOBI TEXHOJIOTiI BHYTPIIIHBO(POPMHOTrO MOAU(IKyBaHHS YaByHY Ta BUPOOHULITBA 4OOABOK [1JIs MillaHO-
OEHTOHITOBMX (POPMYBAJIbHUX CyMilllell; BUBHAYEHO YMOBU 17151 I1U(Py3iliHOI MeTai3allii T0BEPXHEBOTO Mapy
BYIJIELIEBOi CTaJli; BIieplie IPOrHO30BaHi KOHLEHTPaLiliHi o6sacTi amopdisallii YOTUpHU- Ta I'SITUKOMIIOHEHTHUX

PO3IIaBiB HA OCHOBI IEPEXITHMX METAJIIB.

Hazpa HTII aHri#icbKo¥0: 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.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:

OTpnmaHi P€3yJaAbTATH: [loinmenHs SKOCTI IPOAYKILi, 10 BUITyCKAETHCH.
l'asmy3b 3acTOCyBaHHS: JInTTs 4aByHy. JIUTTS CTaI.

PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [Tposeneno nocnigkenus npouecis MoaudikyBaHHs pO3IUIaBy YaByHY B JIMBapHiil popmi Ta
PO3p06JIEHO HOBY TEXHOJIOT 0 O6POOKY PO3ILJIaBy YaByHY B JIMBAPHill GopMmi. 3aniporoHOBaHi HOBIi CKlagy
KOMIIJIEKCHUX 3B'SI3yBJIbHUX MaTePiajliB Ha OCHOBI IEPCIEKTUBHUX 3Pa3KiB O€HTOHITOBUX [VIMH BiTYN3HSHOIO
BUPOOHUILITBA T HANOIIbLI €(PEKTUBHUX TEXHOJIOTIYHUX 106ABOK, i pO3p06JIeHi TeXHOJIOTii ix oepKaHHSL.
3anpornoHoBaHa MeToMKa BUKopucTanHs cydacHux CAD /CAM-cucrtem Ipy IpOeKTyBaHHi Ta ONTUMI3allii
JINBApHUX CUCTEM i TEXHOJIOTiN. BCTaHOBJIEHO TEXHOJIOTIUHI YMOBH XiMiKO-TepMiuHOI 06pOOKY MTOBEPXHI
ByrjeleBux craneil. CTBOpeHo 6a3y napameTpiB Mojesiel HaaauIKoBoi eHeprii ['i66ca ¢as ta orpumaHo
PEe3yJIbTaTH [IPOTHO3YBaHHS KOHIEHTpaLifHMX obJactelt amop@iszanii Tpy-, 4OTUPHU- Ta II'SITUKOMIIOHEHTHUX

PO3IJIaBiB NIEPEXiIHNUX METAJIB.
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