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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka HOBiTHBOTrO ribpugHoro guBapHo-CBC MeTony OTpUMaHHS 6iMeTaleBUX €JIeMEHTIB KOHCTPYKIIii

obs1agHaHHA AJ1s1 OyAiBeIbHOI Ta ripHNYO0A00YBHOI MPOMUCIIOBOCTI 3 OLOBKEHUM TEPMiHOM €KCILTyaTallii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of novel hybrid casting-SHS method of obtaining bimetallic structural elements of equipment for
building and mining industries with long service life

Pedepar yKpaiHCBKOIO:

MeTo10 po6OTH € MifBUILIEHHS TEPMiHY eKCIIyaTallii e7leMeHTiB KOHCTPYKLii 061agHaHHS 1J1s1 6yZiBesbHOi Ta
ripHM4000yBHOI IPOMUCJIOBOCTI 32 PaXyHOK PO3POOKYM HOBOTO ribpusiHOro uBapHo-CBC meTomy OTpMMaHHS
3HOCOCTINKMX 6iMeTanieBux BUpo6iB. O6'€KTOM IOCIIIKEHHS € NPOoLieC HarpiBaHHS TBEPOI MiTKIAIKU TEIJIOM
€K30TepPMIUHUX peaklill, mpolec TBeproda3HOoro ropiHHs B yMOBaX I1JIaCKOTO MOIMPEHHSI XBUJIi, IPOLeCH
3aJIMBaHHS Ta TBEP/iHHS PO3ILJIaBy Ha PO3irpiTiit MeTasnesiil niaKaaALy, y1acki 6iMmeranesi BUpoou, TEXHOJIOTIYHA
cxema i peXXrmu iX BUTOTOBJIEHHS. MeTOIU NOCIiIPKEHHS BKIIIOYAJIA aHAJIITUYHY OL[iHKY HAyKOBO-TEXHIYHO]
indopmallii, MaTeMaTYHE MOJIEJIIOBAHHS, iH)KEHEPHI PO3PaxXyHKH, BifITIPALIIOBAaHHSI TEXHOJIOTIYHUX PEKMMIB
BUT'OTOBJIEHHS I1JIACKUX TOHKOCTIHHUX OiMeTasleBUX BUPOOiB, HATYpPHI eKCIIepUMEHTH Ha OCIiAHUX 3pa3kax.
[IpencraByieHo pe3ybTaTy AOCIIIKEHHS [IPOLECY HAarpiBaHHS TBEPLO] MiKIAaIKKM TEIJIOM €K30TEPMIYHUX PEaKLin.
Ha ocHOBi chopMysIbOBaHMX BUMOT ONITUMI30BaHO 6a30BUH CKJIa/ €K30TEPMIUHOI cyMimmi. BctaHOBIEHO
3aKOHOMIPHOCTI BIUIMBY MacCH i CTyI€HS VIIiJIbHEHHS €K30T€PMIYHOi CyMmilll, a TaKOXK BEJIMYMHU [TOBITPSHOTO
3a30py Ha TeMIIepaTypy NPSIMOTO i HEMPSIMOTO HarpiBy minkaanku. ITokasaHo, 1o 36i1bLIIEHHS Macu €K30TepMIiYHOi
CyMillli CYIIPOBOMKYEThCS 3POCTAHHSIM TUCKY B KAMEPi FOPiHHA i, SIK HACJIIOK, BUKAIOM KOMIIOHEHTIB peaxuii 3a ii
Mexi. HaBenieHo 3ayieskKHiCTh TeMIepaTypy HarpiBaHHS MiAKJIaAKY Bil KiTbKOCTi 06aBOK CIIOBi/IbHIOBAYA IIBUIKOCTI
peaxuii 7o 6a30BOro ckiany eK30TepMiuHoi cymilri. Po3po6sieHo KOMIT'I0TEpHY MaTeMaTUYHY MOJIeJlb IIPOLeCy
HarpiBaHH4 TBEPZO] MigKJIAIKK1 TEIIJIOM €K30TepMidHOi peakuii. [IpencTaBieHo TemMepaTrypHO-4acoOBi 3aJ1€5KHOCTI,
HeOOXi/IHi 1711 pO3pOOKM TEXHOJIOTI OTPMMAaHHS IJIACKUX GiMeTaseBUX BUPOOiB. HaBeleHO pesyibTaTu
IOCIIiIPKEHHS IIBUIKOCTI INOMMPEHHS XBUJIi TOPiHHS €K30TepMivyHMX CBC-peakuiil. BCTaHOBIEHO 3a/I€>KHICTh TEMITY
BUIiJIEHHS TETJIOBOi eHeprii peakuii Bifj IIBUIKOCTI XBUJIi ropiHHs. BusHaueHo crioci6b iHinjanizanii ekzaoTepmiyHoi

peakuii A1 cTabisbHOrO ii PO3BUTKY i IOJANBIIOrO MPOTiKaHHS B yMOBAX CTalliOHapHOro npotuecy. [Toka

Pedepar aHIJIiHCBKOIO:

The aim of the work is to increase the service life of structural elements of equipment for the construction and
mining industries through the development of a new hybrid foundry-SHS method of obtaining wear-resistant
bimetallic products. The object of research is the process of heating a solid substrate by heat of exothermic
reactions, the process of solid-phase combustion in conditions of flat wave propagation, processes of pouring and
solidification of melt on a heated metal substrate, flat bimetallic products, technological scheme and modes of
their manufacture. Research methods included analytical evaluation of scientific and technical information,
mathematical modeling, engineering calculations, testing of technological modes of manufacturing flat thin-walled
bimetallic products, field experiments on prototypes. The results of the study of the process of heating the solid
substrate by the heat of exothermic reactions are presented. Based on the formulated requirements, the basic
composition of the exothermic mixture is optimized. The regularities of the influence of the mass and the degree
of compaction of the exothermic mixture, as well as the magnitude of the air gap on the temperature of direct and
indirect heating of the substrate are established. It is shown that the increase in the mass of the exothermic
mixture is accompanied by an increase in the pressure in the combustion chamber and, as a consequence, the
emission of the reaction components outside it. The dependence of the heating temperature of the substrate on
the number of additives of the reaction rate retarder to the basic composition of the exothermic mixture is given.



A computer mathematical model of the process of heating a solid substrate by the heat of an exothermic reaction
has been developed. The temperature-time dependences necessary for development of technology of receiving
flat bimetallic products are presented. The results of the study of the propagation velocity of the combustion
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: HosiTHs ri6puHa muBapHOo-CBC TEXHOJIOTiS BUTOTOBJIEHHS [JIACKMX

TOHKOCTIHHUX O6iMeTaieBUX 3arOTOBOK

Ha3zpa HTII aHrsiicbKo0: The newest hybrid foundry-SHS technology of production of flat thin-walled

bimetallic preparations

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

FaJIy3b 3aCTOCYBAHHSI: 11MBapHE BUPOOHUIITBO, METAIyPris Ta MAIIMHOOYIyBaHHS
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: OcuoBHuM MpU3HAYEHHSIM PO3POO6JIEHOI TEXHOJIOTII € MifgBuIeHHs (i3UKO-MeXaHiYHUX, CIIenialbHuX
BJIACTUBOCTEN Ta TEXHIYHOI'0 PECYPCY BiANOBiNANIbHUX AETalEN Y PI3HUX rany3sax IPOMUCIIOBOCTI. 3a3HaYyeHa
TEXHOJIOTif 3aCHOBaHa Ha NPUHLNMII 3a/IMBaHHS PO3IIABY Ha TBEPIY METAJIEBY MiIK/IaAKYy, IONEPEIHbO HATPITY Mif
IIapOM KHMCHOBOHEIIPOHMKHOI'O IIOKPUTTSI 32 PaXyHOK TeIljla eK30TepMidHOi peakuii. Pozpobsenuit metoy,
yIIPaBJIiHHS YaCOBUMH [TapaMeTpaMH Iifaay €K30TepMIiYHOI CyMillli Ta IBUAKICTIO NIOIIMPEHHS XBUIII

TBeP0(}A3HOT0 rOPiHHA CIIpUsiE€ YTBOPEHHIO HAMIMHOI IepeXigHOi 30HM MK Pi3HUMU METalaMHu.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIii (Matepiasis,
TEXHOJIOTI! TO1O) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOIO IIOTEeHIialy Ta 3aMillleHHIO iIMIIOPTY, 3MEHIIEHHS 3HOCY

0o06J1agHaHHS
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:

Cno>kuBaui npo,llyKni'l': [TignmpuemcTBa ripHUY0A00YBHOI, 6yZiBeIbHOI, aBiallifiHOiI, MeTalypriifiHoi,

€HEPreTUYHOI MPOMUCIIOBOCTI

I'[epcneK'rnBHi PHHKH: Ykpaina, Pocig, Kasaxcran, binopycs, [losbma, Himeuunna, JlaTsis, JIutsa, ECTOHIf,

I3painb
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:
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