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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka TexHoJorii popMyBaHHS )XapOCTIMKUX TIOKPUTTIB [1J1a3MOBUM €JIEKTPOJIITUYHAM OKCUIyBaHHSIM Ha

JleTaJsIX aBialliiiHOi Ta paKETHO-KOCMIYHOI TEXHIKU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a technology for the formation of heat-resistant coatings by plasma electrolytic oxidation on parts
of aviation and rocket and space technics

Pedepat yKpaiHCBKOIO:

OG6’eKT BOCIiIKEHHST — TEXHOJIOTIYHUH [IPOLIEC BUTOTOBJIEHHS JieTalell 3 OKCUIHUMU ITOKPUTTIMM, SIKi
(OpPMYIOTHCS IJIA3MOBUM €JIEKTPOJITUYHUM okcuayBaHHsM ([TEO), niis ekcrutyaTalii B arpecUBHUX Ta
abpa3MBOBMICHUX CEPELOBUIIAX 32 MiIBUIIEHUX TeMIIepaTyp. MeTa po60TH — PO3pO6IEHHS eHeproedeKTUBHOI
TEXHOJIOTii POPMYBaHHS KapOCTIMKUX IIOKPUTTIB Ha aloMiHieBux ciaBax [TEO. MeTonu mocifmkeHHs —
CUCTEeMHUU MifXiZ, MaTeMaTUYHE Ta KOMITIOTepHE MOJeJII0BaHHs, J1abopaTOPHi eKkcriepuMeHTU. BubpaHo aetarni i3
anoMiHieBux criasiB A1 3MinHeHH: [TIEO. BcTaHOBIIEHO, IO MTOCTYNOBE 3aMillleHHS allOMiHII0 XPOMOM Y IIOKPUTTI
IIPU3BOJUTS [I0 NTOKPAIl€HHs 10T0 BIaCTUBOCTEN. BUKOPUCTaHHS (PYHKLIOHATIBHO TPaflieHTHUX MaTepiais,
3abe3neyvye 36i/blIeHHs yTpUMYBasbHOi 31aTHOCTi [IEO nokputts. Ha oCHOBI pe3ysbTaTiB MOZEII0BaHHS
OOrpYHTYBAaTU PEXMMU i MOJIEpHi3yBaju yCTaHOBKY AJ1s1 [IEO B IPOTOYHOMY €JIEKTPOJIiTi. BubpaHo pexxumu
pisaHHs i macTuyHoro AedopMmyBaHHIM Ta WopcTKicTs neper [TEO. BetaHoBeHo, mo y ckiaf [TEO nokpuTTis
BXOJUTb BUCOKO TeMIlepaTypHa ¢a3a OKCUAY aJllOMIHIIO, i B HUX BUHUKAIOTh 3aJIMIIKOBI HAIIPY>KEHHS! CTUCKY.
Bub6paHo ny1aH ekcriepyuMeHTy Ta onTuMizosaHo napamerpu [1EO a1 popmyBaHHS 3HOCOCTIMKMX IIOKPUTTIB.
JocnimKeHo pexxuMu aliMas3Horo uutidysanHs [IEO NOKpUTTAMMU 17151 OJE€P>KaHHS 334aHOi IOPCTKOCTI.
BUroToBseHO B3ipLi-IPOTOTUNHU JeTalel 3 OKCUIHUMU KapOCTiNKMMU IIOKPUTTSIMU, C(POPMOBAHUMU 32
ONTUMAJIbHUX PEXUMIB. Pe3yibTaTy CTEHA0BUX BUIIPOOOBYBaHb 3MILIHEHUX Jl€Tajlel 3 [10Ka3aJIu MiJBUILEHHHS
pecypcy pob0TH OPiBHSIHHO i3 cepiiHUMU. Po3p06s1eHO TeXHOI0rYHUI TpoLec GopMyBaHHs KapocTiikux [TEO

IIOKPUTTIB HA NETAJISIX i3 a/IIOMiHI€EBUX CIUIABIB i pEKOMEHALIIN 00 IIPAKTUYHOTIO 3aCTOCYBAaHHSL.

Pedepar aHIJIiHCBKOIO:

The object of research is the technological process of manufacturing parts with oxide coatings formed by plasma
electrolytic oxidation (PEO) for operation in aggressive and abrasive environments at elevated temperatures. The
purpose of the work is to develop an energy-efficient technology for forming heat-resistant coatings on aluminum
alloys by plasma electrolytic oxidation. Research methods include a systematic approach, mathematical and
computer modeling methods, and laboratory experiments. Parts made of aluminum alloys were selected to
strengthen PEO. It was found that the gradual replacement of aluminum with chromium in the coating leads to an
improvement in its properties. The use of functionally gradient materials provides an increase in the retention
capacity of the PEO coating. Based on the modeling results, the modes were justified and the installation for PEO
in a flowing electrolyte was modernized. The modes of cutting and plastic deformation and roughness before PEO
were selected. It was found that the composition of PEO coatings includes a high-temperature phase of aluminum
oxide, and residual compressive stresses arise in them. An experimental plan was selected and the parameters of
PEO were optimized for the formation of wear-resistant coatings. The modes of diamond grinding of PEO coatings
to obtain a given roughness were studied. Prototype samples of parts with oxide heat-resistant coatings formed
under optimal modes were manufactured. The results of bench tests of hardened parts showed an increase in the
service life compared to serial ones. A technological process for forming heat-resistant PEO coatings on parts
made of aluminum alloys and recommendations for practical application have been developed. Keywords:
TECHNOLOGICAL PROCESS, PLASMA ELECTROLYTIC OXIDATION, HEAT-RESISTANT COATING,
MATHEMATICAL MODELING, HIGH-TEMPERATURE OXIDES, FUNCTIONALLY GRADIENT MATERIAL,
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: Po3po6Ka TexHOIOTii (HOPMYBaHHSI KapOCTIAKMX TOKPUTTIB M1a3MOBUM
€JIEKTPOJIITUMHUM OKCUAYBaHHSIM Ha JleTaJlsaX aBialliiHOi Ta paKeTHO-KOCMiYHOI TEXHIKMOOJI€eHa TEXHOJIOTIS
I171a3MOBOT'0 €JIEKTPOJITUYHOTO OKCUAYBAaHHSIM MOKe OyTH BUKOpPUCTaHa AJ1s1 GOPMYBaHHS KapOCTIMKUX OKCUTHUX

MIOKPUTTIB HA aJIIOMiHi€BUX i TUTAHOBUX JIETAJISIX

Hazpa HTII aHrsiicbKo10: Development of a technology for the formation of heat-resistant coatings by

plasma electrolytic oxidation on parts of aviation and rocket and space technics
HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Marepianm

l'asmy3b 3acTOCYBaHHS: mMamHOGYiBHA, HADTOra30Ba, OCBITHS
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: -Texuiuni nepesaru. HayKoBO-TEXHIYHUI PiBEHBD [0J]0 KPAIIUX BITYM3HIHUX Ta 3aPYOIKHUIX
aHaJIoriB: BUTOTOBJIEHI IeTali i3 >KapOCTiKUMU [TOKPUTTSIMU OYAyTh KOHKYPEHTO30ATHUMU Ha PUHKY. ~-EKOHOMIUHI
nepesaru: EKoHoMis 6yzie ofeprkaHa 3a paxyHOK 30ibII€HHS IPOAYKTUBHOCTI IPOLIECY, CKOPOUEHHSI BUPOOHNYUX
IJIOIL i 3aTpaT Ha AOJATKOBY MeXaHiYHy 00poOKy - BriuB Ha 30BHilIHE cepenoBulle. ExosoriyHo 6e3nedyna
TEXHOJIOTis1, 3HU3UTHCS WKIAJIUBUI CIIiJi BUPOOHULITBA - YIIPOBAIPKEHHSI HAYKOBO-TEXHIYHOI IIPOYKILii: B
HaByasbHUH npouec Kpim 1boro BUroToBsieHi feTasi i3 )KapoCTiIKMMU OKPUTTSIMU OyIyTh KOHKYPEHTO3AAaTHUMU

Ha pUHKY.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOi mpoyKIiii (Marepiasis,
TEXHOJIOTI! TOIIO) AJ1s1 3a6e3eYeHHsI eKCIIOPTHOTO MOTEeHIiay Ta 3aMillleHHIo iMTopTy, [oinmeHHs cTany

HaBKOJIMIIHBOTO CEpeNoBUILa, EKOHOMIS eHepropecypcis

Bnyins HTII Ha moBKiJjis:

BnposaaskeHHst HTII: Briposampkeno

ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTaly:

Crno>kuBavi NPOAYKILii:

IlepcrieKTHBHI pUHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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