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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

SIBuie pa3zoyTBOPEHHS METaJliB 4YePE3 CTALiI0 1ePEOX0JIOIKEHOTrO PiIKOro CTaHy B IIPOLIECi e1eKTPOKpUCTali3alii

Ta HAIIpSIMU noro BUKOPUCTAaHHA.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Phenomenon of phase formation via a supercooled liquid state stage in metals during electrocrystallization and
directions its use.

Pedepat yKpaiHCBKOIO:

OO6’eKT NOCIIIPKEHHS — SBUILE eJIEKTPOXiMIYHOTr0 (pa30yTBOPEHHS METaJliB Uepes CTalilo epeox0JI0I>KeHOr0
pigxoro crany. MeTta po60TH — €KCIIEPMMEHTAJIbHO [IEPEBIPUTH iCHYBAaHHSI SIBUILA €JIEKTPOXiMIiYHOTO
(a30yTBOPEHHS METAJIIB Yepe3 CTaMil0 IEPEOX0IOIKEHOr0 PiJKOro CTaHy Ta BU3HAUYMUTHY HANPSIM BUKOPUCTAHHS
[[bOTO SIBUIIIA B PAKETHO-KOCMIiYHI TexHiri. MeTonu gocimKkeHHs — peHTreHo(a30BUil aHATi3,
PEHTIeHOTEKCTYPHUI aHali3, CKaHylouya eJIeKTPOHHA MiKPOCKOIIisl, BUITPOOYBaHHs afre3ifHoi MillHOCTI. B
Pe3yJbTaTi BUKOHAHHS TPEThOr0 (OCTAaTOYHOI0) €TaNy HayKOBO-AOCAiLHOI pOOOTU yCTAaHOBJIEHO HACTYIIHI HAyKOBI
edexTu: e(PeKT eeKTPOXiMiYHOro Pa3oyTBOPEHHS MONIMOP(PHUX METAJIIB y BUTJISAI MeTacTabiIbHUX MogudiKaLii,
XapaKTepHUX JJI1 METaJliB, 110 3aKPUCTAJIi30BaHi 3 PiIKOTo CTaHy 3 Iy)Ke BeJIMKOI IBUIKICTIO; €PeKT JOTPUMaHHS
IIEBHOT'O OPi€HTaLliMHOrO CIiBBiJHOLIEHHS MK 3epHaMU CTabisibHOI Ta MeTacTabisibHOI Mogu@ikaliii
€JIEKTPOOCAIPKYBAHOTO MOJIIMOPGHOTO METay, 0 € XapaKTepHUM 171 (Pa30BUX [1€PEXOIB, sKi BiiOyBalOThCA 3
Iy’Ke BeJIMKOI0 MBUAKICTI0. CTBOPEHO HayKOBO-TEXHIYHY NPOAyKLi: “HoBa KOHLen1ist ¢a30yTBOPEHHS METAJiB
IIpM eJIeKTpOKpUCTasizaLii (YactuHa 3)". Bu3HaueHO HanpsiM IPaKTUYHOrO BUKOPUCTAHHS YCTAHOBJIEHOTO SIBUILA B
PaKeTHO-KOCMIiuHIN TexHili. Ha OCHOBI y3arajbHEeHHs Ofep’)KaHUX PE3YJIbTaTiB JOBELEHO iCHYBAaHHS SIBULIA
€JIEKTPOXiMiYHOTO (Pa30yTBOPEHHS METAJIB Yepe3 CTaJil0 NEePEOXO0JIOAKEHOTO PiIKOro CTaHy Ta MPEACTABIEHO
dopmyJly HayKOBOTO BiIKpUTTs. CTBOPEHO HayKOBO-TEXHIYHY IIPOAYKIil0: “SIBuUllle €1eKTPOXiMiYHOTO
(a30yTBOPEHHS METaJIiB Uepe3 CTafilo Nepeox0JIOIKEHOr0 PiIKoro crtany’. I'any3b BUKOPUCTAHHS pPe3yJIbTaTiB

pobotu: C 25.61 — 06po6eHHs MeTaJliB Ta HAHECEHHS [TOKPUTTS Ha METAJIH.

Pedepar aHIJIiHCBKOIO:

The object of research - the phenomenon of electrochemical phase formation in metals via a supercooled liquid
state stage. The purpose of the work is to experimentally verify the existence of the phenomenon of
electrochemical phase formation in metals via a supercooled liquid state stage and to determine the direction of
use of this phenomenon in space rocket technology. Methods of investigation - X-ray phase analysis, X-ray texture
analysis, scanning electron microscopy, test of adhesive strength. As a result of performing the third (final) stage of
the research work, the following scientific effects were established: the effect of electrochemical phase formation
of polymorphic metals in the form of metastable modifications, which is characteristic for metals crystallized from
a liquid state at very high speed; the effect of adhering to a certain orientation ratio between grains of stable and
metastable modifications of electrodeposited polymorphic metal, which is characteristic for phase transitions
occurring at very high speed. Scientific and technical products have been created: “New concept of phase
formation of metals during electrocrystallization (part 3)". The direction of practical use of the established
phenomenon in space rocket technology is determined. On the basis of generalization of the obtained results the
existence of the phenomenon of electrochemical phase formation in metals via a supercooled liquid state stage has
been proved and the formula of scientific discovery has been presented. Scientific and technical products have
been created: “Phenomenon of electrochemical phase formation in metals via a supercooled liquid state stage”.
The field of application of the results of work: C 25.61 - processing of metals and applying of coating on metals.

Inpexkc YIK: 669.017.01, 669.017:541.13
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: HoBa KoHIemnist $a30yTBOPEHHS METAJIIB [IPY €JIEKTPOKPHCTAi3aLi (4acTuHa 3).
(HTII 1).

Ha3zpa HTII aHrsi#icbKo¥0: New concept of phase formation in metals during electrocrystallization (part 3).
HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s aki HTII ne 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Meroau, Teopii

l'asmy3b 3acTocyBaHHs: C 25.61 - 06po6JIeHHsI METaJIiB Ta HAaHECEHHsI TIOKPUTTS Ha METaJIU.
PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 3rigHo 3 po3pobieHow kounemnuieto (HTTI 1), eniekrpoxiMiyne $HasoyTBOpeHHs MOMMOPGHUX METAIIB
BiZOyBaeThCsl y BUIJISIZ] MeTacTabibHUX MopudiKallill, XapakTepHUX [1J11 METaJliB, 110 3aKPUCTaJli30BaHi 3 pigKoro
CTaHy 3 Oy>Ke BEJIMKOIO WBUAKICTIO. BinnosigHo 10 po3pobeHoi KOHLenii, Mi>k 3epHamMu CTabilbHOI Ta
MeTacTabinbHOI MoaudiKaliil e1eKTPOoOoCaIKyBaHOr 0 NOJIiMOP(HOro MEeTaNy JOTPUMYETbCS [IEBHE OpPieHTalliliHe
CIIiBBiZJHOLIIEHHS, L]0 € XapaKTepHUM [1Jis1 (Pa30BUX NI€PEXO/IiB, sKi BiZiOyBaloThCS 3 Iy’Ke BEJIMKOIO IBUKICTIO.
[Tpr3HavyeHHs: NOJIMNIIEHHSs BJaCTUBOCTEN €JIEKTPOOCAI)KYBaHUX METAJIIB Ha OCHOBI YIIPaBJIiHHS iX CTPYKTYPOIO,
TEKCTypoIo Ta Hpa3oBUM ckanoM. CyTh SBULIA €JIEKTPOXiMiYHOrO (pa30yTBOPEHHS METAJIIB Yepe3 CTailo
nepeoxosiokeHoro pinkoro crany (HTTI 2) nosidrae B ToMy, 10 IPU €1€KTPOXiMIiYHOMY OCA/IKEHHI MeTaiy y
BOJIHOMY CEpeJOBUILi Ha TBEPI Uil KaTog, Bil0yBA€ThCSl yTBOPEHHS CUJIBHO [1€PEOX0JIOIKEHO] MeTaleBoi PiluHU Y
BUIJIA 6€31i4i piKuX KjlacTepiB aTOMIB, 10 BULIISAIOTHCS JIAaBUHONOAIOHO B Pi3HUX MICISIX TO6M3Y KaToja abo
3pOCTalOuoro ocany, i HaamBUIKe ii 3aTBEPAiHHA IPU TEMIIEPATYPi OCAIKEHHS, SIKE 00YMOBJIEHE [IyXKe MBUIKAM
(BOYXOBMM) XapaKTepOM BUTiJIEeHHSI MeTaJly BHACJIiJJOK JIaHLIIOTOBOI peakliii eJ1eKTPOXiMiYHOTO yTBOPEHHSI aTOMIB i
[IepexoJioM KJlacTepiB aTOMiB ab0 ix 06'eJHaHBb 3 PiIKOrO CTaHy B Oi/blI CTA0IIbHUIN TBEPIUH, i sIK€ JOBOJIUTHCS
TPUILSITbMA HAYKOBUMU edeKkTamu. [Ipr3HayeHHs: MOJIiNIIEHHS BJIaCTUBOCTEN e1eKTPOOCaTKyBaHUX METaJliB Ha
OCHOBI yIIpaBJiHHA iX CTPYKTYPOIO, TEKCTYpOIO Ta pa3oBUM CKiianoM. HaykoBo-TexHiuHa IpOAyKIis BifoBizae
CBITOBOMY PiBHIO Ta BHOCUTb KOPiHHI 3MiHM B iCHYIOUi ysIBJIEHHS 100 €JIeKTPOXiMiYHOTrO (Pa3oyTBOPEHHS METaJIiB.

AHasoriB HEMaE.
ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis matepianis, 3MeHmeHHs 3H0CY 06/1aHaHHS
Bnyius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crno>kuBayi npo,quI.li'l': Buinii HaBYasbHi 3aKkyIaay; HAyKOBO-HOCHiH nigposninu HAH Ykpainn.
IlepcrieKTHBHI PUHKH: Vkpaina, €C, CIIIA
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 10 HaAAIOTHCS iIHBECTOPY IiCJIsA 3aBEPLIEHHSI POOOTH: [IpaBa He HALAKOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi

TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):
JoaaTtkoBa iHpopmamnist:

Ha3zBa HTII yKpaiHCBKOIO: Buie €1eKTPOXiMIYHOTO (pasoyTBOPEHHS METAIIB YEPE3 CTAAiI0
IepeoxoJiokeHoro pigkoro crany. (HTII 2).

Hassa HTII aHr/1ificbKOI0: Phenomenon of electrochemical phase formation in metals via a supercooled
liquid state stage.

HTII, axy nepenba4asiocsi CTBOPHUTH:

IIpuunaH, yepe3s saki HTII He Gysi0 cTBOpeHO:

OTpHMaHi P€3yJIbTAaTH: MeToau, TEOPIi

l'any3s 3acTocyBaHHs: C 25.61 — 06poGIeHHS MeTaJliB Ta HAHECEHHs TOKPHUTTS Ha MEeTaJIH.
PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: 3riguo 3 pospo6aenoo kouuemniieto (HTII 1), enekTpoximiuHe $hasoyTBOPEHHS MONTIMOPOHUX METAIIIB
BiZIOyBa€eTLCS y BUMJISIZ] METAacTabinbHUX MOJMQiIKallill, XapaKTePHUX [1JI1 METaJIiB, 0 3aKPUCTAlIi30BaHi 3 piAKoro
CTaHy 3 Oy>Ke BeJIMKOIO IIBUAKICTIO. BinnosigHo 1o po3pobieHoi KoHnen i, Mi>xk 3epHamMu CTabinbHOI Ta
MeTacTabinbHOoi MoaudiKalliil e1eKTPOOCaI)KyBaHOTO [101iMOPHOro MeTany NJOTPUMYETHCS IIEBHE OpieHTalliliHe
CIiBBiJHOLIEHHY, L]0 € XapaKTePHUM [1J1s1 (PA30BUX NIEPEXO/IiB, SIKi BiflOyBalOThCS 3 Iy’Ke BEJIMKOIO IBUIKICTIO.
[Ipy3HaYEeHHS: MTOJIMNIIEHHS BJIACTUBOCTEN €JIEKTPOOCAIPKYBAHMX METAJIB HA OCHOBI YIIPABJIiHHS IX CTPYKTYPOIO,
TEKCTypolo Ta ¢pa3oBuM ckiaanom. CyTb SIBULIA eJeKTPOXiMiuHOro (pa3oyTBOPEHHS METAJIiB Yepes CTalito
nepeoxosiofkeHoro pigkoro crany (HTTI 2) nossrae B ToMy, 10 IPU €J1EKTPOXiMiYHOMY OCQ/I)KEHHI MeTaiy y
BOJHOMY CEPELOBUILi Ha TBEPIUI KaTO, Bi0yBAE€THCSI yTBOPEHHS CUJIBHO N1E€PEOXO0JIOIKEHOI METaNIeBOi PiIUHA Y
BUIJISA 6e31iui pigKuX KjlacTepiB aTOMIB, 1O BUIISIOTHCS JIABUHOIIOAIOHO B Pi3HUX MICILSX 1T06JM3y KaToza abo
3pOCTaloYoro ocany, i HaAmBUAKe ii 3aTBepAiHHS [IpY TEMIIEPATyPi OCAIKEeHHS], 1K€ OOYMOBJIEHE JyKe IIBUIKUM
(BOYXOBMM) XapaKTepOM BUIiJIEHHSI METaJly BHACJIiJOK JIAHLIIOTOBOI peakllii eJ1eKTPOXiMiYHOTO yTBOPEHHSI aTOMIB i
IepexoioM KjlacTepiB aToMiB abo ix 06'eJHAHB 3 PiIKOTO CTaHy B 6isblI CTAGIIBHUN TBEPAUH, i sIKe JOBOIUTHCS
TPUALATbMA HAYKOBUMU epeKTaMu. [IprM3HaYeHHS: MTOJIMIIEeHHS BIaCTUBOCTEN €JIEKTPOOCAI)KYBaHMX METAJliB Ha
OCHOBI yIIpaBJliHHA iX CTPYKTYPOIO, TEKCTYPOIO Ta (Pa3oBUM CKJIafoM. HaykoBo-TexHiuHa pOAyKIis BifllOBigae
CBITOBOMY PiBHIO Ta BHOCUTb KOPiHHI 3MiHM B iCHYI0Yi ySIBJIEHHS IIOA0 €JIEKTPOXiMIYHOTO (Pa30yTBOPEHHS METAIIB.

AHarnoriB HeEMae.
ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis matepianis, 3MeHmeHHs 3HOCY 06/1aiHaHHS
Bnins HTII Ha moBKiJjs:
BnposagskeHHst HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:
Crnio>KMBavi NPOAYKILii: By HaByasibHi 3aKiIaa1; HAyKOBO-4OCIiAHI minposzinn HAH Ykpainu.
IlepcieKTHBHI PUHKH: Vkpaina, €C, CILIA
XapakTep criBpOGiTHHIITBA 3 iHBECTOPOM

IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:



IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:[IpaBa He HATAIOTHCS
HasiBHiCTB Gi3Hec-myIaHy: Hi

TexHiKO-eKOHOMiYHe OOrpyHTYBaHHsI: Hi

IloTeHuiaIbHUI 00CAT IPOJAXKY, THC. TPH.:

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTrkoBa iHdpopmawist:
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