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1. MexaHi3Mu Ta 3aKOHOMIPHOCTI I171a3M0O-€JIEKTPOJIITHOIO CUHTE3Y OiONIOKPUTTIB HA OCHOBI TUTAHOBUX CI1JIaBiB

2. Mechanisms and patterns of plasma-electrolytic synthesis of biocoatings based on titanium alloys

Pedepar:

1. Incepralist npUCBsY€Ha BUPILIEHHIO BAXXJIMBOI HAYKOBO-TIPUKJIAAHOI IPOGIEMU CTBOPEHHS HAYKOBO-
TEXHOJIOTIYHUX OCHOB (POPMYBaHHSI 6araTOQPyHKLiOHAIbHUX OIOIIOKPUTTIB HA TUTAHOBUX CIVIABAX METOJIOM
IJ1a3MO-€JIEKTPOJIITHOTO OKCUAYBaHHS. JlOCiIKeHi yMOBU HaIlpaBjIeHOi 3MiHUM (Pi3MKO-XiMiYHUX BJIaCTUBOCTEN
MMOBEPXHEBUX I1apiB TUTAHOBUX CILJIABiB HIJISIXOM MEePETBOPEHHS MTOBEPXHi B KePaMiKOMOAi6Hi OKCHUIHI TOKPUTTS
METOJIOM IJIa3MO€JIEKTPOJIiTHOro okcunyBanHs ([TEO). 3anponoHoBaHO WIISXY MiABUIIEHHS €KCILTyaTalliHUX
XapaKTEPUCTUK CIJIABiB UIJIIXOM ONTUMIi3allil TEXHOJIOTIYHUX ITapaMEeTPIB, SIKi BU3HAYAIOTh [IPOLieC POPMYyBaHHS
IIOKPUTTSL, Ioro ¢a3oBO-CTPYKTYPHUIU CTaH i BIaCTUBOCTI. BCTAHOBIEHO OCHOBHI TEXHOJIOTiYHI TapaMeTpy, Taki sK:
CKJIaJ] €JIEKTPOJIITY, T'YCTHHA CTPYMY, TPUBaJIiCTh OOPOOKH, XIMIYHUI CKJ1a/, 06pOOJIIOBAHOTO CIJIABY, SIKi

BH3HAYaIOTh BJIACTUBOCTI I'IOKpI/ITTiB. OTpI/IMaHi pE3yabTaTy 4O3BOJINIIN (l)OpMYBaTI/I IMOKPUTTA 3 3aJaHNMU



BJIACTUBOCTAMU. Ha mifcraBi OTpMMaHUX PO3PAaxXyHKOBUX JAAHMX BCTAHOBJIEH] 3aKOHOMIDHOCTI 3MiHM
XapaKTEePUCTUK MaTepiasy MOKPUTTS IIPU CUHTE31i METOMIOM I1J1Ia3MO-€JIEKTPOJIITHOTO OKCUIYBaHHS, a CaMe 3MiHOI0
CKJIaJly €JIEKTPOJIITY Ta CIiBBiAHOLIEHHSIMU I'YCTUHY CTPYMiB MOKHA PEryJll0BaTy MIOPCTKICTh 6i0IIOKPUTTIB Ta
MigBUIIMTY IX IOPUCTICTh. 3alIPOIIOHOBAHI MiAX0AM YAOCKOHAJIEHHS TEXHOJIOT CUHTE3Y IIOKPUTTIB HA TUTAHOBUX
CIJIaBax Jajii MOXKJIMBICTb JOCSTTU BUCOKOI 6i0CYyMiCHOCTI MaTepiany MOKPUTTS 32 PAaXyHOK KOPeJIsLii MOPCTKOCTI
Ta [IOPUCTOCTi CUHTE30BaHOi IIOBEPXHi. EKCIIEpMMEHTaNIbHUMU JOCIIIKEHHSIMY BCTAHOBJIEHO ITIO3UTUBHUA BILJIMB
IiaTOMITy Ha TakKi BJIaCTUBOCTI IIOKPUTTIiB. BCTaHOBJIEH] KOPEJIALINHI 3a7I€XKHOCTI Jal0Th MOKJIUBICTb PETYJII0BATH
TOBLIVHY ITOKPUTTIB, CMUHTE30BaHMX HA TUTAHOBUX CIIJIaBaX B CEPENOBUILAX JIY)KHUX €JIEKTPOJIITIB. TakoxK
BCTaHOBJIEHO 3aKOHOMIPHOCTI BIIJIMBY CKJIaJly €JIEKTPOJITY Ha KOPO3iliHy CTilKiCTh 6i0IIOKPUTTIB B cepemoBuLi
Pinrepa. HalimeHImui cTpyM KOpO3ii xapakKTepHUH AJ1s1 MaTepiany OKPUTTS, CHHTE30BaHOTIO B €JIEKTPOJIITI 3
IiaTOMITOM. 3alIPOIIOHOBAHO HEPYIHIBHUI METOJ, KOHTPOJIIO TOBIIVHY IIOKPUTTIB 3a ITIOKa3HUKAMU iX TBEPAOCTI.
Po3po6sieHa HOBa METOIMKA [1J151 HAHECEHHSI Oi0NIOKPUTTIB 17181 JieTajlell KOHCTPYKLiHOTrO IpU3HAaY€HHS MOXe OyTH

3aCTOCOBAaHa JIJjIsl iMITJIaHTAaTIB.

2. The dissertation is devoted to the solution of an important scientific and applied problem of creating the
scientific and technological foundations of the formation of multifunctional biocoatings on titanium alloys by the
method of plasma-electrolytic oxidation. The conditions of the directional change of the physical and chemical
properties of the surface layers of titanium alloys by transforming the surface into ceramic-like oxide coatings by
the method of plasma-electrolytic oxidation (PEO) were investigated. Ways to improve the operational
characteristics of alloys by optimizing the technological parameters that determine the coating formation process,
its phase-structural state and properties are proposed. The main technological parameters, such as: electrolyte
composition, current density, processing duration, chemical composition of the processed alloy, which determine
the properties of coatings, have been established. The obtained results made it possible to form a coating with
specified properties. On the basis of the obtained calculation data, the patterns of changes in the characteristics of
the coating material during synthesis by the plasma-electrolytic oxidation method were established, namely, by
changing the electrolyte composition and current density ratios, the roughness of biocoatings can be adjusted and
their porosity can be increased. Proposed approaches to improve the technology of coating synthesis on titanium
alloys, provided high biocompatibility of the coating material is achieved due to the correlation of roughness and
porosity of the synthesized surface. Experimental studies have established the positive effect of diatomite on such
coating properties. The established correlation dependences make it possible to adjust the thickness of coatings
synthesized on titanium alloys in alkaline electrolyte environments. Laws of influence of the composition of the
electrolyte on the corrosion resistance of biocoatings in Ringer's medium have also been established. The smallest
corrosion current is characteristic of the coating material synthesized in an electrolyte with diatomite. A non-
destructive method of controlling the thickness of coatings based on their hardness indicators is proposed. The
developed new technique for applying biocoatings for structural parts can be applied to implants.

Jep>kaBHHH peecTpaniiiHuil Homep [iP:
IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TeXHIKH: HoBi peyoBuHY i MaTepianu

CrpareriyHuii NpiopUTETHUH HaNPsIM iHHOBALLiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIiA
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Y4EHUX Ta CTyHeHTiB, 11-12 rpynnsa 2013 p. TepHormins, 2013. - C. 36-37.
HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILiSL: TeXHOJIOrii; MaTepianu

ComniasibHO-€KOHOMIYHA CIIPSIMOBAHICTb: CTBOPEHHS PUHLMIIOBO HOBOI MPO/YKLi (MaTepiatis,
TEXHOJIOTI} TOMIO) AJ1s1 3a06€3MeYeHHs eKCIIOPTHOrO NOTEHIialy Ta 3aMillleHHIO IMIIOPTY; €KOHOMIsl MaTepialis;

3MEHIIEHHA 3HOCY O6JIEIILH3HHH

OxopoHHi goKymeHTH Ha OIIIB:

Bunaxopau, KOpYCHI MOJI€JIi, TIPOMUCIIOBI 3pa3Ku
Cnoci6 HaHeCeHHS 3HOCOCTINKOr0 IIOKPUTTSI [IOBEPXOHbD AeTasel, [0 IPaliol0Th B YMOBaX PEBEPCUBHOTO
TepTs: nat. N2 111975. Ykpaina. MIIK (2016.01) / ITosctsanoit O.10., Pyns B.]1., IM6ipoBuy H.1O., Ky 10.B.,
[MoninkeBud P.M. - N2 u 2016 06467; ony6s1. 25.11.2016, Bron.N¢ 22.-4c.

BrnpoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0113U000338, 0116U001941, 0117U000631

VI. BizoMocCTi Ipo HAayKOBOr0 K€PiBHUKa /KEePiBHHUKIB (KOHCYJIbTAaHTA)

VII. BizomocTi npo odiniiHHX ONOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Cepepna bopuc IletpoBry

2. Boris P. Sereda

KBasigikamis: n.1.1., npodecop

InenTudikarop ORCHID ID: He zactocosyetbcs

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: JIHIPOBCHKUIA I€P)KABHUIA TEXHIYHUI yHiBEPCUTET

Kopg 3a €IPIIOY: 02070737



Micue3HaxoaKeHHS: ByJI. IHinpoOy#iBChKa, Oy1. 2, Kam'ssHebKe, 51918, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cryxusk I[letpo JJaHnnosud

2. Petro D. Stukhliak

KBasigikamis: 1.1, npodecop
InenTudikarop ORCHID ID: He sactocoByerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEHYBaHHS IOPHIHYHOI 0COOH: TepHONIIBLCHKMI HALIOHANbHWIL TEXHIYHMI yHIBEPCUTET iMeHi
IBana Ilysmos

Kog 3a €IPIIOY: 05408102

Micue3HaxoO KeHHS: By Pychka, 6y1. 56, TepHorinb, TepHOMinbChKuii p-H., 46001, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHiBePCUTETChKUIL

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. beppnikosa OsieHa MuKoJaiBHa

2. Berdnikova Olena M.

KBasigikanis: 1. 1. 1., c.H.C.

InenTudirkarop ORCHID ID: He sactocoyerscs

JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTHUTYT etekTpo3BapioBanHs iM. €. O. [Tatona HAH Ykpaiuu
Kopg, 3a €IPIIOY: 05416923

Micuesnaxo;perHﬂ: ByJ1. Kaaumupa Manesuua, 6yg. 11, Kuis, 03150, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:

CeKTop HayKH: AkafeMivHuit

PeuenzeHTu



VIII. 3akr04Hi BimoMocTi

BaacHe IlpizBuime Im's [10-6aTbKOBI Mapuyk Biktop IsaHoBUY

TOJIOBH paju

BaacHe Ilpi3Bume Im'st IIo-6aTbKOBI Mapuyx Bikrop IBaHOBUY

rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBizasibHU 32 MiATOTOBKY 'ycauyk JIMUTPO AHATOJIIHOBIY

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 3a PEECTpalLilo HayKoBoi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




