O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0217U002785

Jep>kaBHUH peecTpaniliHUN HOMep: 0116U003805

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 28-11-2017

II. Etran BukoHnauus JiP

Homep eramny: 1

Ha3sBa eramny: Po3poGneHHs: eHeproedeKTHBHOI TeXHOJIOTi BUPOGHULITBA 130CTaTUIHOrO rpadiTy
IToyaTok eramy: 01.2016

3akiHyeHHs eTamy: 12.2017

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0cooH (a60 ITIB ¢i3zmyHOi 0c00H): HauioHanbHMI TEXHIYHMIA

yHiBepcuTeT YKpainu "KuiBCbKUM MOITEXHIYHUN IHCTUTYT iMeHi Iropst CikopcpKoro”
Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS:

dopma ByracHoOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedomn: 204-81-70

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK
Kopg 3a €IPIIOY: 37536162

Micue3Haxoa>KeHHS: np-T [Tepemory, 10, m. Kuis, Kuis, 01135, Vkpaina

dopma Bi1acHoCTI:

Cdepa praBJIiHHﬂ: Ka6iner MiHicTpiB Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 406-82-00, 406-83-80

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)

Hanpsam ¢inaHCcyBaHHS: 2.2 - npukiajHi 4OCTIIKEHHS | pO3pO6KM
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kopg, nporpamHoi kiacudikarii BuzaTkis i KpeguryBanHs (KITKBK): 2201040

GakTuunmit o6car ¢piHaHCYBaHHS (THC. TPH.): 374.47




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pob6seHHs eHeproeeKTUBHOI TEXHOJIOTii BUPOOHUIITBA i30CTaTUYHOrO rpadity

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of energy efficient technology production of isostatic graphite

Pedepar yKpaiHCBKOIO:

Po3pobseHo eHeproedeKTUBHI TEXHIYHi pillleHHs Ta perJIaMeHTH IPECYBaHHs, BUMIAJIIOBAHHS i rpaiTyBaHHs
3aroTOBOK i30CcTaTUYHOrO rpadiTy, 0 HE MAaIOTh aHAJIOTIB B YKpaiHi Ta 3a6€3Me4y0Th 3MEHIIEHHS IMTOMOI BUTPATH
eJIeKTpoeHeprii. BusHaueHo napameTpu CUPOBUHHOI 6a3u /1711 OTPUMaHHS 3ar0TOBOK i3ocTaTuyHoro rpadiry ta
copMyIbOBAHO BUMOTHY JI0 HamiBpabpUKaTy "3ejIeHUX" 3pa3KiB i30CTaTUYHOrO rpagity, 0 OTPUMYIOTbCS Ha €Talli
IIpecyBaHHS. BCTaHOBJIEHO, 110 32 HANIOBHIOBAY MOTPIOHO 3aCTOCOBYBATH [TPOKAPEHUI KOKC FOJIKOBUHO]
CTPYKTypH 3 cepenHiM po3mipom 10 MKM, a 3a 3B'sI3yBajibHE - BUCOKOTEMIIEpaTypHUIl ek, CIIOocib romeny
HaIOBHIOBaYa - Bi6pOMJIMH ab0 CTPYMEHEBUII MJIMH, CIIOCi6 3MilllyBaHHSI HallOBHIOBAYa 3 IIEKOM - rapsiue 3a
temnepatypu 270 ° C, crioci6 npecyBaHHS - riIpOCTaTUYHE B €JIaCTUYHUX (POPMAX 3 TYCTUHOIO OTPUMYBAHUX
3paskiB He meHe 1500 Kr/M3 Ta BUCOKOIO OJHOPiIHICTIO. BU3HaUY€HO palioHaNbHUI CKIA[] IPECOBOI CyMilli Ta
eHeproedeKTUBHUII perjaMeHT ii npecysaHHs. Po3po6seHo ¢i3nyHi, MaTeMaTUYHi Ta YUCIOBI MOZEJi MIPOoLeciB
BUIAJIIOBAHHS i rpaiTyBaHHS 3arOTOBOK 111 OTPUMAaHHS i30CTaTUYHOrO rpadiTy. BusHaueHo 3a1e>KHOCTi
Tena0(i3N4HUX, €JIeKTPUYHUX TAa MEXaHIYHUX BJIACTUBOCTEN 3aTOTOBOK i30CTaTUYHOTO rpadiTy Bifj XapaKT€pPUCTUK
TEXHOJIOTIYHUX perjaMeHTiB BUIIAJIIOBaHHS i rpadiTyBaHHS. BCTaHOBIEHO 3a71€KHOCTI BIIJIMBY TabapUTHUX PO3MipiB
3aroTOBKM Ha [IapaMeTPU PerJIaMeHTIB ix BUIal0BaHHs i rpadiTyBaHHs. BusHauyeHo, 1110 BUNAIIOBAHHS 3arOTOBOK 3
i3octatnyHOro rpadity norpedye BUCOKOI OBHOPIGHOCTI TEMIIEPATYPHOTO MOJIst (HU3bKO TPAfiEHTHOTO IOJIsT) Ta
Ha/I3BMYAMHO HU3bKUX TEMIIIB MiOMY TeMIIepaTypu, OCOOJIMBO B [iaNa3oHi iHTEHCUBHOTO 3a/IMIIKOBOTO
razoBuiisienHs. [lokazaHo, o rpadiTyBaHHs i30CTaTUYHOTO rpadiTy TakoX NOoTpedye BUCOKOI OJHOPIHOCTI
TeMIIepaTypHOro noJsl. Ha nmifcrasi 4McI0BOro aHali3y BUSHAYEHO, 1110 O0JIalHAHHS [171 BUIAJIIOBAHHS i
rpadiTyBaHHS 3pa3KiB i30CTaTUYHOTO rpaiTy NOBUHHO 3a6e3Me4yBaTi TaKi yMOBU TEPMOOOPOOKU: palialbHUMA
nepenaj TeMIepaTypy Mo 3aroTOBKaX MOBMHEH OyTH He 6isblie HiX 3-5 °© C; BUMATIOBAHHS 3aTOTOBOK
isoctatnyHoro rpadity niamerpom nonap 200 MM y 6araTokaMepHUX nevyax Pinramepa € HEMOXXJIMBUAM i3-3a
BEJIMKOI TPUBAJIOCTI npouecy. ToMy AJ1s1 HbOro HEOOXiHO 3aCTOCOBYBATH OJHOKAMEPHI I1edi 3 BAKOTHUM I10JI0M
abo esIeKTpoIedi, sIKi 3a6e311e4yl0Th IPaJlieHT TeMIIEPATyPU B 3aroToBKax He 6inbiie 10 K /M. Ha nigcrasi uncioBux
Ta eKCIIEPUMEHTAJIbHUX JOCIiIKEHb PO3PO6JIEHO €HeproeEeKTUBHI PErjaMeHTH BUNAIIOBaHHS Ta rpadiTyBaHHS

3aroTOBOK i30CTaTUYHOTO rpadiry.

Pedepar aHIJIiHCBKOIO:

Energy-efficient technical solutions and regulations for pressing, roasting and graphing of isostatic graphite blanks
that have no analogues in Ukraine and provide a reduction in the specific power consumption are developed. The
parameters of the raw material base for the production of isostatic graphite are determined and the requirements
for semi-finished "green" samples of isostatic graphite obtained at the pressing step are formulated. It was
established that for the filler it is necessary to apply fired coke of the needle structure with an average size of 10
microns, and for the binder - high-temperature pitch, the way of filling the filler - vibromelin or jet mill, the way of
mixing the filler with baking sheet - hot at 270 ° C, the method of pressing - hydrostatic in elastic forms with a
density of samples not less than 1500 kg / m3 and high homogeneity. The rational composition of the press mix
and the energy-efficient regulation of its pressing are determined. The physical, mathematical and numerical
models of processes of burning and graphing of billets for isostatic graphite are developed. The dependences of
thermophysical, electrical and mechanical properties of isostatic graphite blanks on the characteristics of
technological regulations of burning and graphitization have been determined. Dependent on the influence of the



overall dimensions of the workpiece on the parameters of the rules of their burning and graphitization. It is
determined that the burning of billets from isostatic graphite requires high uniformity of the temperature field
(low gradient field) and extremely low temperature rise rates, especially in the range of intensive residual gas
separation. It is shown that graphisation of isostatic graphite also requires high uniformity of the temperature
field. On the basis of numerical analysis it is determined that the equipment for roasting and graphisation of
samples of isostatic graphite should provide the following conditions of heat treatment: the radial temperature
drop across the workpieces should be no more than 3-5 ° C; Burning of isostatic graphite billets in diameter of
more than 200 mm in Ridgamer's multi-chamber furnaces is impossible due to the long process duration.
Therefore, it is necessary to use single-chamber furnaces with a fireplace or electric furnace, which provide a
temperature gradient in the workpieces of no more than 10 K / m. On the basis of numerical and experimental
researches, energy-efficient regulations for burning and graphing of isostatic graphite billets have been developed.

Inpexc YIK: 66.087; 621.35; 544.076, 66.087:536:537

Koau TemaTHYHHUX PYOpPHK: 61.13.27

KepiBHuUKH po6oTH

BsacHe IlIpizBuie Im's I10-6aTbKOBI: Jleneka Cepriii BosioguMuposuy
HaykoBH# CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



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

Ha3zsa HTII ykpaiHCBKOIO: EneproedeKTrBHA TEXHOJIOTIS BAPOGHHUITBA i30CTaTUYHOTO rpadiry
Ha3zBa HTII aurJificbKo10: Enerhoefektyvna tekhnolohiya vyrobnytstva izostatychnoho hrafitu
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpHuMmaHi pe3yJIbTaTH:

l'asmy3b 3aCTOCYBaHHS: 0GOpPOHHA, AePOKOCMIYHA, BUPOOHHULITBO €JIeKTPOSHOI IPOAYKILii , YOpHA Ta KOJIbOPOBa

MeTasnypris
PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6ieno eneproedekTuBHI TEXHIYHI PillleHHs Ta PErJIaAMEHTH [IPECYBAHHS, BUMIAIIOBAHHS i
rpadiTyBaHHs 3aroTOBOK i30CTaTMYHOrO rpadity, 10 He MaloTh aHaJoriB B YKpaiHi Ta 3a6e31e4yloTh 3MEHIIEHHS
IIMTOMO]I BUTPATH €JIEKTPOEeHeprii. Bu3HayeHo napameTpu CUPOBUHHOI 6331 1711 OTPUMAaHHS 3aTOTOBOK
isoctaTuHOro rpadity Ta chopMyIbOBAaHO BUMOTH [I0 HamiB(abpUKaTy "3eJeHUX" 3pasKiB i30CTaTU4YHOro rpadiry,
1110 OTPUMYIOTHCSI Ha eTalli IIpecyBaHHs. BcTaHOBJIEHO, 1110 32 HAITOBHIOBAY [TOTPIGHO 3aCTOCOBYBATH IPOXKapeHU
KOKC T'OJIKOBUJIHOI CTPYKTYPHU 3 cepefHim po3mipom 10 MKM, a 3a 3B'SI3yBaJIbHE - BUCOKOTEMIIEPATYPHUI IIEK, CIIOCIO
IIoMeJly HallOBHIOBAYa - BioDOMJIMH 200 CTPYMEHEBUIA MJIMH, CIIOCI0 3MilllyBaHHS HAIlOBHIOBAYa 3 IIEKOM - rapside 3a
temnepatypu 270 ° C, crioci6 rnpecyBaHHS - TiIpOCTaTUYHE B €J1aCTUYHUX (POPMAX 3 I'YCTUHOIO OTPUMYBAHUX
3paskKiB He MeH1e 1500 Kr/m3 Ta BUCOKOI0 OHOpPiAHICTIO. BU3HaueHo palioHaNbHU CKJIaf, IPecoBOi cyMimli Ta

eHeproe(EeKTUBHUI peryjaMeHT ii npecyBaHHs. Po3po6seHo ¢i3nyHi, MaTeMaTU4Hi Ta YUCJIOBI MOZE .
ConiasibHO-eKOHOMIYHA cripsimoBaHicTs HTII:
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasizanis HTTI
ITouyaTok eramy: [1pAT "Ykprpadit" (M. 3anopiKKs, akT BIIpoBamkeHHs Bif 25.10.17)
3aKiHYeHHS eTamy:
Cno>kuBayi npo,quI.li'l': [linnpueMcTBa METAIYPTrifiHOI ramysi
I'[epcneK'rnBHi PHUHKH: [linnpreMcTBa METanypriHoi ramaysi
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiGHMIT 06CST iHBECTHIIiH, THC. TPH.: 800
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi
IToTeH1iaIbHUI 006CAT IPOAASKY, THC. TPH.: 800
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB): 2,5

HopaTrkoBa iHpopMaList: TexHiuni pimens



IX. Bi6sriorpadiuHuii onuc

2 moHorpadii ; 2 HaBYasnbHUX NOociOHKKa 3 rpudom Buenoi panu KIII imeHi Iropst Cikopcbkoro; 9 crareii 3 HUX 3 -y

BUJIQHHSX, IO BXOJSThb 40 HayKoMeTpuuHux B]l - Scopus; 2 naTeHTH YKpaiHu Ha KOPUCHY MOJI€Jib; 3pDO0JIEHO 3

IIOMOBifi Ha MDKHApOHUX KOHPEPEHLisX;3axUllleHo 1 nucepTaliio KaHaugaTa TeXHIYHUX HayK

X. 3aKJII0YHI BiZOMOCTi
KepiBHHK IOPHANYHOI 0COOH

IlepeJtik 0Cci0-BHKOHABILiB
Bacunbyenko I''M.

Hanunenko C.B.

Hinenxo JI.B.

Kapsaupkuit A.41.

Kopxkuk M.B.

Jleneka C.B.

Mikyb0oHOK [.O.

[Temuenko A.JO.

BignoBigasibHUMH 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIIBHOCTI

[;pyenko Muxaino IOXxuMoBuy




