O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0225U003298

Jep>kaBHUH peecTpauiliHUI HOMeP: 0124U004371

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpauii: 17-06-2025

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa €Tamy: Po3pobKa 10CIiHOTO CTEH LY /IJIsl EKCTIEPUMEHTA/IbHUX JJOCIiIKEHb Ta METOQUKYU PO3PAXYHKY
[apaMeTpiB eJIEKTPOXiMIiUHOr0 06POOIEHHSI KOMOIHOBAHUMHU €JIEKTPOIaMHU, 1[0 BUTOTOBJIEHO 33 JOIIOMOTOI0

TexHoJIorin 3D fgpyKy.
IToyaToK eramy: 01.2025
3akiHyeHH4d eTamy: 06.2025

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHHS IOPHIAHYHOI 0coou (a6o ITIB pizsnyHO0i 0COOH): XapKiBCbKUIl HALLIOHATIBHNIA

yHiBEpCUTET MiCBKOTO0 rocrogapcrsa imeHi O. M. beketoBa
Kopg 3a €IPIIOY: 02071151

Micue3HaxoaKeHHS: ByJ1. YopHorasiBeeka, 6yz. 17, M. Xapkis, XapKiBCbKUM p-H., XapKiBcbKa 0071, 61002,
YKpaina

dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

Tenedon: 380577073109

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK
Ykpainu

Kog, 3a €EJIPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekT Bepecreiicbkui, 6yg. 10, M. Kui, 01135, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hanpsm ¢inaHcyBaHHS: 2.5 - nporpamu i 1poekTH y cepi MiKHAPOIHOrO HayKOBO-TEXHIYHOTO

CHiBpOGITHULTBA
I>xepesia ¢piHaHCYBaHHS

7713 - KOIITH eP>KO0I0AKeTy

Kopg, nporpamnoi kinacudikanii BuaaTKiB i KpeauryBaHHs (KIIKBK): 2201380

dakTuyHui 06car ¢piHaHCyBaHHS (THC. rpH.): 1190.260




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHs TexHoJI0rii Ipenu3iitHoro QiHilHOro 06po6IeHHs TEPMOIIACTIB MPOAYKTAMU 3rOPSIHHS "3€J1€HOr0"

BOJHIO HU3bKOT'O TUCKY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of thermoplastics precision finishing technology with products of "green" low-pressure hydrogen

combustion

Pedepar yKpaiHCBKOIO:

[TpoekT cripsiMOBaHUI Ha CTBOPEHHS aBTOMaTHU30BaHOTO Ipolecy (piHimHOro 06pobseHHs neTaneil 3
TEPMOIIJIACTUYHUX MaTepiajiB Ha OCHOBI iMIysIbcHOTrO TepmoeHepreTudyHoro merony (ITEM). CtBoproBana
TEXHOJIOTis MOXKe OYTH 3aCTOCOBAaHA JJIs peasidalii HU3KU QiHIIHUX onepalii, B TOMY YKCJI 4J1s1 TOJIipyBaHHs
IeTajiell OTPMMaHMX 3a fornoMorow 3D apyKy a4 nojgansumoi MeTamnisanii. OCHOBOWO 11g JocaigkeHHs € ITEM
METO]I, B IKOMY 00pO6JI€HHS 37i/ICHIOETbCS 3 KEPOBAaHUM 32 YaCOM BUITyCKOM IIPOAYKTIB 3rOPsIHHS 3 po6040i
Kamepu. [lepeBaroo MeTony € TOUHE NO3yBaHHS TEIIJIOBOTO IIOTOKY Ta MOXKJIUBICTh OOPOOJIEHHS AeTajel JOBIJIbHO]
reoMeTpUYHOi (POPMHU, B TOMY YMCJIi 3 BHYTPIIIHIMU KaHaJlaMU Ta MOPO>XKHUHaMU. Ha BinmiHy Bif 6a30Boro BapiaHty
METO[y B JOCJIiIPKyBaHOMY IJIAHYEThCSI 3aCTOCYBaHHS BOJHEBUX IIAJIMBHYX CyMilllel 3 TUCKOM MEHIINM
aTMOC(EepHOro Ta NMojayelo BOAHIO Bif, eJleKTpolidepa. Ha noTouHoMy eTarni po3po6JyieHO €CKi3HUI TPOEKT
nocJigHoro crenay nJist ITEM o6po6iieHHs, KUl BKJI0Yae pobody Kamepy, MaricTpasi NoJaBaHHs BOJHIO, IOBITPs
11 30Ty, CUCTEMU BaKyyMyBaHHSI Ta BiJIB€JJ€HHS IIPOAYKTIB 3rOpsiHHA. PO3p06I€HO METOIUKY PO3PAXYHKY
rapameTpiB eJIeKTPOXiMiYHOTO 06pO6JIEHHSI KOMOIHOBAaHUMU €J1IeKTPOJAAMU, BUTOTOBJIEHUMMU 3a TexHoJorisiMu 3D
IpyKy. MarematuyHi Mmogeti B ANSYS CFX onucyloTh rifipogyHamiky Tevii eJ1eKTpoJIiTy B KaHaylIax eJIeKTPOiB i 30Hi
00pOO6IEHHS, a TAKOXK TEIJIOOOMIH MDK MeTasi30BaHUM IIOKPUTTSM, €JIEKTPOLOM i €JIEKTPOJIITOM, 110 LO3BOJISIE
ONTUMI3yBaTU TEPMIYHUI CTaH eseKTpoiB. Po3paxyHKoBi Mogesi 306epeskeHi B iudpoBomy penosutopii XHYMI
imeni O. M. bekeroBa sik Hab6ip FAIR-naHux. Po3po6ku CclipusitoTh CTBOPEHHIO LU(PPOBUX OJIM3HIOKIB 117151
aBTOMaTH3allil IPOLECiB, MiIBUILIEHHIO TOYHOCTi 00PO6JIEHHS Ta PO3BUTKY BUCOKOTEXHOJIOTIYHOTO

MaumuHOOYyBaHHS YKpaiHu, 30KpemMa Ij1sl IoTpe6 060POHY Ta TIOBOEHHOTO BiJlHOBJIEHHS.

Pedepar aHr1ilicbKOIO:

The project is focused on developing an automated process for finishing thermoplastic parts using the pulsed
thermal energy method (ITEM). The developed technology can be applied to perform various finishing operations,
including polishing parts produced via 3D printing for subsequent metallization. The research is based on the
ITEM method, which involves processing with a time-controlled release of combustion products from the working
chamber. The method's advantage lies in precise control of thermal flux and the ability to process parts of arbitrary
geometric shapes, including those with internal channels and cavities. Unlike the conventional method, the
investigated approach employs hydrogen fuel mixtures at sub-atmospheric pressure with hydrogen supplied from
an electrolyzer. At the current stage, a preliminary design of an experimental ITEM stand has been developed,
incorporating a working chamber, hydrogen, air, and nitrogen supply lines, as well as vacuum and exhaust systems
for combustion products. A methodology for calculating parameters of electrochemical processing using combined
electrodes manufactured via 3D printing technologies has been established. Mathematical models in ANSYS CFX
describe the hydrodynamics of electrolyte flow in electrode channels and the processing zone, as well as heat
transfer between the metallized coating, electrode, and electrolyte, enabling optimization of the electrodes'
thermal state. The computational models are stored in the digital repository of KhNUMG named after O.M.
Beketov as a set of FAIR data. These developments contribute to the creation of digital twins for process
automation, enhanced processing accuracy, and the advancement of high-tech manufacturing in Ukraine,
particularly for defense needs and post-war reconstruction.
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KepiBHHUKH po6OTH

Baacue IlpizBuuie Im's I10-0aThKOBI: lleresnbhuk €Bren Bosiogumuposuy
HayKkoBHH CTYIiHB: k. T. H.

Buene 3BaHHSA: c.p.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Hazsa HTII yKpaiHCBKOIO: EckizHuii 1poeKT gocigHoro crenay ITEM 06po6JieHHS TEpMOILIACTIB

IIPOAYKTaMU 3rOpSHHS «3€JIEHOT0» BOOHIO HU3bKOI'O TUCKY

Haszsa HTII aHrJ1ificbKOI0: Preliminary design of an experimental stand for ITEM processing of

thermoplastics using combustion products of low-pressure "green" hydrogen.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: Bupobu TexHiuHi

FaJIy3b 3aCTOCYBAHHSI: BUpOOHMITBA BUCOKOTOYHMX Ji€Ta/led 3 TEPMOIIJIACTUYHMX MaTepiasis
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Cxema nocninHoro creny BroYae po6o4y Kamepy, Marictpasii rojaBaHHs BOJHIO, IOBITPS i1 a30Ty,
a TaKOXK CUCTEMU BaKyyMyBaHH$ Ta BilBEIE€HHS ra3iB IicJisl MPOAYBaHHS, 3 YPaxyBaHHSIM O€3I1€KU Ta KOHTPOJIIO

rapameTpiB TUCKY 1 TEMIIEPATYPHU.
ComnianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: 36inbmenns o6caris Bupo6HuiTBa
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy: 01.2025
3akiHyeHHs eTamy: 06.2025

Cno>kuBayi leO,I[yKI.li'l': OCHOBHUMH CIOXMBAa4aMU Pe3yJIbTaTiB PO3POOKU MOXKYTb OyTU aBialliliHi

IiANpUEMCTBA, BUPOOHUKY PaKeTHOI TEXHIKM Ta 030pO€HHS
IlepcrieKTHBHI PUHKH: Vkpaina, kpainu €C
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 T€PMiH OKYNMHOCTI (POKiB):

JopaTtkoBa iHdpopmamist:
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X. 3aKJII0YHI BiZOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB

AxcboHOB €BreH OseKcaHIpOBUY
(k. T. H., 05.12.17)
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(7. T. 1., 05.17.08)
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(m. e. H., 05.13.22)
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®ecenko Onekciit IropoBuy
(k. T. H., 05.17.11)
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(k. T. 1., 151)

[Munyne Onbra BosogumupisHa
(1. T. H., 05.03.07)
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00JIIKOBHX JOKYMEHTIB
Tenedpon
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