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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 55.15.23, 55.15.23

Tema guceprauii:
1. TeopeTnyHi i TeXHOJIOTIYHI OCHOBI OTpUMaHHS MilaHUX GOPM i3 CYyXOTo IHUCIIEPCHOTO HAIIOBHIOBAYA [JIs

BUPOOHULITBA JIETKOBArMX JIMTUX KOHCTPYKILH.

2. Theoretical and technological foundations for the production of sand molds from dry dispersion fillers for the
production of lightweight cast structures.

Pedepar:

1. Incepranist npucBsyeHa PO3BUTKY TEOPETUYHUX OCHOB i TEXHOJIOTi (POPMOYTBOPEHHS 3 MillaHUX CyMilleil npu
BUTOTOBJIEHHI IUBapHUX GOPM 3 U epeHIilioBaHMMU TeNI0Qi3NUHUMU XapaKTE€PUCTUKAMU, OCKIJIbKY YMOBOIO
OTPMMAaHHS BUJIMBKIB i3 3aJaHMMU CTPYKTYPOIO METAaJsIa i BJIACTUBOCTIMU € YIPaBJIiHHS iHTEHCUBHICTIO
TEIJIOBiABENeHHS B TMBapHil ¢popmi. JlociimpKeHo Ta BUKOPUCTAHO TaKi 3aKOHOMIPHOCTI QinbTpaLifiHuX SBULL, i
BJIACTUBOCTEU MJIMHHOCTI AUCIIEPCHOr0 cepeioBuIla MinaHoi GopmHu, ki 103BOMUIHU 36iMbIIUTH MBUAKICTD
OXOJIOJ)KEHHS BUJIMBKA B 1,2-2,0 pa3u IUJISIXOM 3MiHU TEIJIONPOBIIHOCTI, [IOPUCTOCTI HAIIOBHIOBA4a i KOHBEKTUBHOI
CKJIa/IOBO] TEMJIONEPEHOCY B PO3POOJIEHUX CIIOCOOaxX JIUTTS 3 (PibTpalielo ra3onoi6Horo abo pigkoro
XO0JIOIOAreHTy KPi3b MilaHe cepenoBulle Gopmu i mepeMilieHHsIM [[bOTO CEPefOBUILA, Ha BiAMiHY Bif,



OXOJIOIPKEHHS BUJIMBKA B TPAAMLIiVHIN MilaHiN GopMi 3i ciosyyHuM. Buxonsun i3 KOHLENii B3aeMOii KOHCTPYKLi
JIUBAPHOI MOJEJ 3 IBOMA IIJIMHHUMU CEPENOBULIIAMU: METAJIOM, SIKUY 3aJIMBAETHCS i 3aMilllye MOJI€JIb, 1[0
rasu@ikyeTbcs, Ta 3al10BHIOE JIMBAPHY ITOPOKHYUHY, i ITiJaHMM CepelOBUIIEM HABKOJIO MOJeJli CTBOPEHO METOAU
($i3yHOro, MaTeMaTUYHOTO Ta KOMIT'IOTEPHOTO ITPOEKTYBAHHSI JIETKUX MOPUCTUX METAJIOBUPOOGIB MITISIXOM
HaCJIiAyBaHHS pecypco36epiraiourx CTPYKTyp IPUPOLIY, SIK iX OIIMCY€E CydacHe NPUpPOL03HABCTBO. [Ipu CcTBOpEeHHi
TEXHOJIOTII JINTTS 32 KpUKAaHMMU MOJIeJISIMU 3aIIPOIIOHOBAHO MaTeMaTU4yHi MoJieli ix popMOyTBOpEHHS y BUTJISIA]
dbopmy 17151 po3paxyHKy XapaKTepUCTHUK iX BUPOOHUIITBA 3 PIIKOPYXOMUX KOMITO3UILiH MIJIIXOM OXOJIOJPKEHHS],
KpUCTaisallii, 1epeoXoJIoI)KEHHSI, 3aMOPOKYBaHHS B PI3HUX C€PEJOBUIIAX Ta B 3aJI€XKHOCTI Bif FEOMETPUYHOI
dopmu Takux MOHO-, 6AaraTOMAPOBUX i ApPMOBAHUX PAa30BUX Mojesneil. OTpUMaHO eKCIlepUMEeHTaIbHi TaHi KiHeTUKU
3aMOPOXKYBaHHS i MIIJTHOCTI Ha BUTVH B 3aJIEJKHOCTI Bif] TEMIIEPATYPU KPYPKAHUX MOJIeJIeN. BCTaHOBIEHO yMOBU
YTBOPEHHS KBa3ipijKoro mapy Ha MOBEPXHi TAKUX MOZEJIeH, i BIaCTUBUM HOMY eJIeKTPUYHUI 3apsi]i BAKOPUCTAHO
17151 CTBOPEHHSI i HAHECEHHS IIOPOIIKOBUX [TPOTUIIPUTAPHUX i T€PMETU3YIOUMX TIOKPUTTIB KPUXKAHUX MOJEJIEN.
Po3pobseHo cnocobu anuTUBHUX NpolieciB popMyBaHHS 1151 OTPMMaHHS MilllaHUX BUPO6iB Iedopmaliieto, minaHoi
dopmu 3 [udepeHLifoBaHO MILHICTIO IPY 3MilllyBaHHI MaTepialiB sIK AUCIEPCHUX CUCTEM 3 XOJIOJHUM
TBEPAHEHHSIM OTPUMaHOi GOPMYyBaJIbHOI CyMillli, B IKUX [TO€AHYIOTbCS (POPMYBAHHS 3 KOMIT'IOTEPHUM
VIPaBJIiHHIM, KPIOTEXHOJIOTi€10, YIIiIbHEHHSIM Bibpallielo MilaHoi cyMili 3 HeopraHiyHUMU 3B'I3YI0UUMU i
MO>KJIMBICTIO ii pereHepatiii.

2. The thesis is devoted to the development of theoretical foundations and technologies of molding from sand
mixtures in the preparation of molds with different thermophysical characteristics, since the condition for
obtaining castings with the specified structure and properties is the control of the intensity of the heat dissipation
in the mold. Based on the concept of the effect of the construction of the casting pattern with two fluid media: the
metal that is poured, replaces the gasification pattern and fills the casting cavity, and the sand environment
around the pattern, creates methods for the physical, mathematical and computer design of lightweight porous
metal products by inheriting the resource-saving nature structures, modern natural science. When creating the
technology of casting on ice patterns, mathematical models of their shaping in the form of formulas for calculating
the characteristics of their production from liquid-mobile compositions by cooling, crystallization, supercooling,
freezing in various media and depending on the geometric shape of such mono-, multilayered and reinforced
single patterns are proposed. Experimental data on the kinetics of freezing and bending strength are obtained as a
function of the temperature of the ice patterns. The conditions for the formation of a quasi-liquid layer on the
surface of such patterns are established, and the electric charge inherent in it is used to create and apply powder
non-stick and sealing coatings of ice patterns. Methods of additive molding processes for producing sand products
with deformation have been developed, and sandy molds have been obtained with differential strength when
mixing materials as disperse systems with cold curing of the resulting molding mixture, combining molding with
computer control, cryotechnology, consolidating sand mixture with inorganic binders and the possibility of it
regeneration.
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