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IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0co0H (a60 ITIB ¢i3zmyHOi 0c00H): [lonbackka nep>kaBHa
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Kopg 3a €IPIIOY: 02070789
Micue3HaxoaKeHHS:
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IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PizuuyHO0i 0cO6H): IHCTUTYT eHEPrO36EPEKEHHS

Ta EHEeproMeHeKMEHTY HallioHalIbHOrO TeXHIYHOro yHiBepcuTeTy YKpainu "KuiBcbkuii [TosniTexHiyaui Incturyt”
Kog, 3a €IIPIIOY: 00027677

Micue3Haxoa KeHHS: np. [lepemoru 37, M. Kuis, Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 0442048428

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EHeprosaouamkyioui Ta pecypco3bepiraioydi TeXHOJIOTI] y IMBapHOMY BUPOOHUIITBI.

Ha3sBa po6oTH aHIJIilICbKOIO:

Energy-saving and resource saving technologies in foundry.

PedepaT ykpaiHCbKOIO:

O06'eKT BOCTII>KeHHS: IIPOLIECH, 1110 TPOTIKAIOTh TPY OTPUMAaHHI BUJIMBKIB 3i CTaslell, YaBYHIB i CI1JIaBiB Ha OCHOBI
KOJIbOPOBUX METaJliB. MeTa IOCJIiI)KEeHHS: AHAJIi3 Pe3y/IbTaTiB JOCIIIPKEHb MOKIMBOCTEN €HEPro- i
pecypco30epeskeHHs B JINBAPHOMY BUPOOHUITBI MIJIIXOM MiZiBUILEHHS CTIKOCTi iIHCTPYMEHTY, BLOCKOHAJIEHHS
TEXHOJIOTi/l BUTOTOBJIEHHSI JIMBAPHUX (POPM, OUUILEHHS Ta TEPMIYHOI OOpPOOKY BUJIMBKIB, @ TAKO>K BUKOPUCTAHHS
METO/IiB aBTOMAaTU30BAaHOT0 IIPOEKTyBaHHA. Metonu pociigkenHs: CALPHAD-meron, MikpoaHaius,
TepMOJVHAMIYHUI aHAai3, CTaHJAPTHI METOI BUBYEHHS TEXHOJIOTIYHUX BJIaCTUBOCTEN (POPMYBaJIbHUX CyMilleH,
CTaHJAPTHI METOAM BU3HAYEHHS TBEPIOCTI, METOJ, PETPECIIHOrO aHaidy. TeopeTruyHi i IpaKTU4HI pe3yJIbTaTu:
BuxoHaHu# TepMogHaMiuHui onuc noABiliHux cucteM Al-Si, Fe-Si, Al-Fe, noTpiiiHoi cuctemu Al-Si-Fe.
[TpoBemenuit aHasi3 yMoB yTBOpeHHs (a3 npu kpucrasnisauii cunyminy AKI2 B paMkax TepMOIMHAMIYHOI MOZEi
CHCTEMH, a TaKO>K YMOB yTBOpeHHs (a3 npu Kpucrantizalii cunyminy AK12 B pamkax TepMoOJuHaMiqyHOI Mogei
cucremu Al-Si-Fe-Mn. O6rpyHTOBaHO BUOIp CI0COO0Yy BUPOOHUILTBA KOMIIAYHAY, 110 3a0e31euye NpUpicT NUTOMOI
MILIHOCTi KOCTSIHTHUHIBCbKOTO 6€HTOHITY Ha 10...23% Y 3ay1€5KHOCTI Bif BMIiCTY BYTi/JIsSI, CKOPOYEHHS 4acy
NepeMillyBaHHS CyMillli O MOCSATHEHHSI MaKCMMaJIbHOI MiIHOCTi. OTpUMaHi 3aJ1€XKHOCTI, 110 3B'SI3YI0Th
KOHCTPYKTUBHI NapaMeTpu (POPCYHOK [1JIs1 OXOJIOJPKEHHS 3 BEJIMYMHOIO CEPEIHBO] MiJIbHOCT] 3pOIIeHHSs 1
piBHOMIPHICTIO ii po3M0AiNy Mo 3polLIyBaHill HOBEPXHi; YCTAaHOBJIEHI 3aJIEKHOCTI KoedillieHTa TeIIoBinadi Bif
IJIBHOCTI 3poeHHs. OTpUMaii MaTEMATHUYHI 3aJ1€5KHOCTI, 110 JO3BOJISIOTh, 3aJI€JKHO BiJl PI3HOI TOBIIMHU METAILY,
BM3HAUUTHU MIMPUHY pi3a, Yac Ha BUKOHAHHS JaHoi onepalii i BubpaTu HoMep MyHAIITYKa pidaka [J1s1 3a0e3eyeHHs
LIMX ITapaMeTpiB; JOCiIKeHi 0COOIUBOCTI CTPYKTYHO-(a30BUX IIEPETBOPEHD IIPU HArPiBaHHI Ta OXOJIOAKEHHI
ciporo j1eroBaHoOro 4aByHy 3 IJIaCTUHYACTOI0 (popmoto rpadiTy B cunydomy rpaduri. Pozpobiena peuenrtypa
KOMILJIEKCHOTO 3B'SI3yI090Tr0 MaTtepiasny (KOMIayHIy) AJisi POpMyBaHHS [10-CHPOMY Ha OCHOBI TEPMOCTIKOTO
KOCTSIHTUHIBCbKOTO 6€HTOHITY. Po3po6sieHo nporpaMHe 3abe3neyeHHs [J1s aBTOMaTH3allii IPOeKTyBaHHS JIMBAPHOI
TexHoJoTii 3 BUkopuctaHHsaM CAD-cuctemu SolidWorks. EdekTuBHICTh BIpOBaIKeHHS 3a6€3MeuyeThCs oTpeboo
B pe3yJbTaTax JocimkeHb. O6JaCTh 3aCTOCYBAHHS: HA MAIIMHOOYAiBHUX MiANPUEMCTBAX 1P BUPOOHULITBI

BUJIUBKIB i3 CTasiel i 4aByHIB.

Pedepar aHIJ1iiCBKOIO:

Object of the study: the processes that occur in the production of castings from steels, cast irons and alloys based
on non-ferrous metals. The purpose of the study: Analysis of the results of research on energy and resource saving
in the foundry industry by increasing the tool life, improving the technology for making molds, cleaning and heat
treatment of castings, and using computer-aided design techniques. Methods of research: CALPHAD-method,
microanalysis, thermodynamic analysis, standard methods for studying the technological properties of molding
mixtures, standard hardness testing methods, regression analysis method. Theoretical and practical results: A
thermodynamic description of the binary systems Al-Si, Fe-Si, Al-Fe, and the Al-Si-Fe ternary system has been
performed. The conditions for the formation of phases during the crystallization of silumin AK12 in the framework
of the thermodynamic model of the system, as well as the conditions for the formation of phases during the
crystallization of silumin AK12 in the thermodynamic model of the Al-Si-Fe-Mn system, are analyzed. The choice of
the method for producing the compound is substantiated, which provides an increase in the specific strength of
Constantine bentonite by 10 ... 23%, depending on the coal content, reducing the mixing time of the mixture to
achieve maximum strength. Dependences are obtained that relate the design parameters of the cooling nozzles to



the average irrigation density and the uniformity of its distribution over the irrigated surface; the dependences of
the heat transfer coefficient on the density of irrigation are established. We have obtained mathematical
dependencies which, depending on the different thickness of the metal, allow us to determine the width of the cut,
the time for performing this operation, and choose the number of the torch die for these parameters; The features
of structure-phase transformations during heating and cooling of gray alloyed iron with a plate-shaped graphite in
free-flowing graphite are studied. The formulation of a complex binder (compound) for the formation of a raw
material on the basis of a thermally stable Constantin bentonite has been developed. Software has been developed
to automate the design of foundry technology using the Cad-System Solidworks. Efficiency of implementation is
ensured by the need for research results. Scope: at machine-building enterprises in the production of castings
from steels and cast irons.

Inperc YIK: 621.74, 620.181:620.186; 621.74

Koau TemaTHYHHUX PYOPHK: 55.15

KepiBHHUKH po6OTH

Baacue IlpizBuuie Im's I10-0aThbKOBI: Typuanin Muxaiino AHaTosifioBny
HaykoBui# CTYIiHB: 1. . H.

BueHe 3BaHHSI: npodecop

InenTudikarop ORCID ID:

JoparkoBa inHdpopmamnist:



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

Ha3zga HTII yKpaiHCBKOIO: AHaJli3 pe3ysbTaTiB JOCIPKEHb MOSKJIMBOCTEN EHEPTO- T PECYPCO36EPEKEHHS

MJIAXOM YIOCKOHAJIEHHA TE€XHOJIOTiYHUX npoueciB i O6JIa].IHaHHH JINBAPHOTO BI/IpO6HI/II_LTBa.

Haszsa HTII aHrificbKo0: Analysis of the results of research on the possibilities of energy and resource

saving by improving the technological processes and equipment of the foundry.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3p 3aCTOCYBaHHS: JINTTs YaBYHY, JINTTS CTaJIEH.

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: HaBeneno aHani3 pesysbTatiB qOCIIIPKEHHSI MOKJIMBOCTEN €HEPTO - | pECYpCO36epEKEHHS! B
JINBAPHOMY BUPOOHMIITBI LIJISIXOM MMiABUILEHHS CTIMIKOCTI iHCTPYMEHTY, BAOCKOHAJIEHHS TEXHOJIOTI BUTOTOBJIEHHS
JIMBApHUX POPM, OUMIIEHHS Ta TEPMiYHOI 0OPOOKM BUJIMBKIB , @ TAKOK BUKOPUCTAHHSI METOIiB aBBTOMATU30BAHOTO

IIPOEKTYBAHHA .

ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:

Bnyins HTII Ha moBKiJjis:

BnposapaskeHHst HTII: He supoBamxeHo

ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2019
3aKiHYeHHs eTaly:

Crno>kuBavi NPOAYKILii: MamnHo6yiBHI NignpruemcTsa

IlepcrieKTHBHI PUHKH: Vkpaina

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeHniaJIbHUH 00CAT IPOJAXKy, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc

1. A6nynoB A. P. Po3po6ka CTpyKTypHO-(QYHKIIOHAJIbHOI MOJieJIi ITpoLieCy IIPOeKTyBaHHS T€XHOJIOTil BUTOTOBJIEHHS
anTux BUpo6iB / A.P. A6nysnos, A.B. JlanmueHko // BicHuk JJoH6acbKoOi Aep>kaBHOI MalIMHOOYIiBHOI akaeMii :
36ipHUK HAayKOBUX Ipalp. - Kpamaropcsk : IIMA, 2017. - N2 2 (41). C. 5-12 2. JlanueHko A. B. PacmupeHnue
BO3MOXHOCTEN CAD-cucrem [jis pemenus 3a1ad py IPOEKTUPOBAHNY JIUTENHBIX TexHoJoruii / A. B. JlanmueHKo,



A. P. Abnynos // TlepcnieKTHBHI TeXHOJIOTii, MaTepiany Ta 061aJHaHHS Y IMBAPHOMY BUPOOHMITBI : MaTepianu VI
MixHaponHoi HaykoBO-TexHi4YHOi KoHdepeHLii, KpamaTtopcnk, Ykpaina, 25-28 BepecHs 2017 p. C. 76-77. 3.
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B. Jlaruenko, P. P. MaxmynoB / [lepClIeKTHBHI TEXHOJIOTII HA OCHOBI HOBITHIX (Pi3MKO-MaTepiajlo3HaBYMX
IOCJIiZIPKEHb Ta KOMII'IOTEPHOTO KOHCTPYIOBAHHS Martepiaiis : maTepianu XI MikHaponHOi KOH(epeHLlii CTYIeHTiB,
acripaHTiB Ta Mosiogux BYeHuX. 19 - 20 kBiTH4 2018 p. - KuiB, YkpaiHa, "KIII imeHi Irops Cikopcbkoro” C. 114-117 4.
CoxkozoB /[I. [l. AnroputM i mporpama po3paxyHKy Ta KOpPeKUii CKIagoBUX MUXTU IIPYX OTPUMaHHI BUCOKOMILIHOTO
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IJ1s1 MilaHO-6EeHTOHITOBUX cyMileit / M. M. @enopos // Matepianu X Mi>KHapOgHOI HAyKOBO-TEXHIYHO]
KoH@epeHuii "HoBi MmaTepianu i TexHos0rii B MamnHo6ynyBaHHi" - Kuis, HTYY "KIII". - 2018. - C. 120-121. 8. KopcyH
B. A. Bri6op coctaBa B-Mn-Al mopoukoBoi cMecu [1ijis [OBbIIIeHUs: abpa3uBHON U3HOCOCTOMKOCTHU
NOBEPXHOCTHOTO cy10g / B. A. KopcyH, B. K. 3a6noukuii // BicHuk JloH6achKoi Jep>KaBHOI MalIMHOOYAiBHOI
akajeMii : 36ipHUK HayKOBUX Ipanp. - Kpamaropcesk : [IJIMA, 2017. - N2 2 (41). C. 120-123 9. Typ4yanun M. A., Arpasan
[1.T., IpeBasns JI. A. O6 UCIOJIb30BAaHUU TEPMOANHAMUYECKUX JAHHBIX [1JIs1 KpUTEPUAJIbHOTO aHAIN3a BO3MOXXHOCTHU
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C. 68-75.10. ecenko A. H. VccnenoBaHue IpoLecCOB CTPYKTypOOOPa30BaHNUs B UYTYHHBIX OTJIMBKax./ A. H.
decenko, M. A. PeceHko, B. A. KopcyH A. A. [IBopaudenko // IlepcriekTUBHI TexHoJIOril, MaTepiany Ta 06J1aHaHHS
y JIMBapHOMY BUPOOHMLTBI : MaTepianu VI MixkHapoaHoi HayKoBO-TexHi4HOi KoHpepeH1ii, KpamaTtopcek, YkpaiHa,
25-28 BepecHs 2017 p. C. 134-135. 11. ®ecenko A. H. Vcrnonb3oBaHue METOA0B IIPOMBIBKU U IOJTYIIPOMBIBKU JJ1s1
M3rOTOBJIEHUS BAJIKOB € AU PepEeHIMPOBaHHBIMU CBOMICTBAMU B HAPYKHOM M BHYTPEHHEM CJIOSIX U3 OJHOTO
6asoBoro pacmasa / A. H. ®ecenko, M. A. Pecenko, B. A. KopcyH, M. A. Ynusapos // [lepcrieKTUBHI TEXHOJIOTI,
Marepianu Ta 06J1aJHaHHS y JIMBAPHOMY BUPOOHULITBI : MaTepianu VI MixkHapoAHOI HAyKOBO-TEXHIYHOI
KoHdepeHnii, KpamaTopcek, Ykpaina, 25-28 Bepecns 2017 p. C. 135-136 12. ®ecenko A. H. VccnenoBaHue CBOWCTB
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copep>xanus Biaru / A. H. ®ecenko, M. A. ®ecenxko, H. H. ®enopos // IlepcrnekTuBHi TexHoOri, MaTepiany Ta
o6J1aiHaHHS Y IMBAaPHOMY BUPOOHULTBI : MaTepiann VI MixkHapoHOI HAyKOBO-TE€XHIYHOI KOH(epeHliii,
Kpamaropcek, Ykpaina, 25-28 BepecHs 2017 p. C. 137-138
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