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1. HaykoBi OCHOBU MizBULIEeHHS (PYHKLIOHAJIPHUX BJIACTUBOCTE! TOBEPXHEBUX 1IAaPiB TUTAHOBHUX CIIJIaBiB

MEOUYHOT'O IIPU3HAYEHHA

2. Scientific bases for increasing functional properties of surface layers of titanium alloys for medical applications

Pedepar:

1. Y puceprauiiiHiii po60Ti BUpIilIEHO BaXKJIMBY HAYKOBO-TEXHIUHY IPOGJIEMY — MiIBULLEHHS! KOMILJIEKCY
6i0CYyMiCHUX, 3HOCO- Ta IPOTUKOPO3iHUX XapaKTePHUCTHUK TUTAHOBUX CIIJIaBiB MEMYHOTO NIPM3HAYEHHS 32
IOTIOMOTOI0 iHKeHepil iX NoBepxHi MIIXoM (OPMYBaHHS BiJlIOBIIHOTO CTPYKTYPHO-(a30BOro CTaHy HITPUAHUX i
OKCHHITPUIHUX IApPiB IUQY3iHMM HACUYEHHSIM 3 KOHTPOJIbOBAHOTO Ira30BOr0 CEPEAOBUIIA TA TiPOKCUANIATUTHUX
ITIOKPUTTIB PErJIaMeHTOBAHUX IaPaMETPIB IJIa3MO-€JIEKTPOJIITHUM OKCUyBaHHSM. BCTaHOBJIEHO 3arasbHi
3aKOHOMIipHOCTI (pOpMYyBaHHS CTPYKTYPHO-(a30BOro cTaHy MoAu(iKOBaHUX 1IAPiB HA TUTAHOBUX CILJIaBax
MEJUYHOTO NPU3HAYEHHS HIJIIXOM JU(PY3iHOrO0 HAaCUYEHHS 3 KOHTPOJIbOBAHOIO a30TBMiICHOTO Ta30BOTrO
cepeloBUIIA, TA FIOTO BIUIUB HA 3HOCO- Ta KOPO3iliHY TPUBKICTb y (i3i0noriyHUX po3unHax. PO3po6yieHo eTanHuil

CIIoci6 a30TyBaHHS TexHiuHO yncToro Tutany BT1-0, mo 3abe3nedye BUCOKUI piBeHb TPUOOJIOTIYHUX i



IIPOTUKOPO3iHUX XapaKTEPUCTUK MTOBEPXHI Y (i3i0I0riYHMX po34nHax. Alpoballis Ha CTEHIi-iMiTaTopi
6iomexaHiyHOTO pyxy ytoguHu T-24 rnokasasa, 10 iHTeHCUBHICTb 3HouIyBaHHS Yamky 3 UHMWPE B napi 3
a30TOBAHOIO TUTAHOBOIO IOJIOBKOIO MEHIIA y 3 pa3y MOPiBHAHO 3 napolo Tepts 3 CoCrMo. BcrtaHOBIIEHO, 110
a30TOBAHA 33 PO3POOJIEHNM CIIOCOOOM HAaCUUYEHHSI IOBEPXHSI MOKPAllly€e IUTOCYMiCHICTb TUTAHY, IO J03BOJISIE
HePEeNTH 10 JOCiIKeHb in vivo. Po3po6iieHo HayKoBi nigxoau 10 GOopMyBaHHS OKCHMHITPUIHUX LIapiB HA
TUTAHOBUX CIIJIaBax 3 KOHTPOJIbOBAHOI'O a30TKHCHEBMICHOIO Ta30BOI'0 CepeloBulIa K y po3pigkenomy (0,001...0,1
[1a) a30TKMCHEBMiICHOMY ra30BOMY CE€peIOBULIi (IIOBITPS), TaK i HACUYEHHSM Y PO3PiI>KEHOMY a30Ti 3 J0JJaBaHHIM
201 30 06.% KuCHIO (a30TKMCHEBMIiCHiN ra3osiii cymimi). BctanoBneHno remnepartypHuii (500...750 °C) mianason
dhopMyBaHHS OKCHHITPUIHUX WapiB. BcTaHOBIEHO, 0 Tpy MOAM(DiKyBaHHI HECTEXIOMETPUYHOTO HITPUIY TUTAHY
KUCHEM BiZlOyBaeThCsl 3aMillleHHSI aTOMIB @30Ty Ha aTOMU KUCHIO 3 GOPMYBaHHSIM Ha [IOBEPXHi OKCUHITPULy TUTAHY
TiNxO1-X, B IKOMY BMiCT a30Ty 3MEHIIYETHCS, aXK [0 YTBOPEHHS oKcuay tuTany TiO2. BusHaueHo, 110 36i1b1eHH
BMICTY KMCHIO B OKCHHITPUIi IIPM3BOAUTL IO MiBUILIEHHS KOPO3iMHOI TPMBKOCTI Ta LUTOCYMICHOCTI TUTAHOBOTO
cinaBy BT6, a okcuHiTpuani mapu TiN0,4200,58 ta TiN0,3600,64 MOXXyTb OyTH pEKOMEHA0BaHi AJ1s1 TOJAJIbIIOTO
TeCTyBaHH! iX 6i0JI0TiuHOi fii in vivo. BusHaueHO onTuMasnbHU ckiaf enekrposity (IM KOH+ rigpokcuanaTut) ais
(opmyBanHHs ['A TOKPUTTS Ha TUTAHOBUX CIIJIaBaX MEIUYHOrO Npu3HadyeHHs MetoaoMm [1EO, mo no3sosisie
copmyBaTu nopysare ['A ToKpUTTs 3i cpepoinaspbHOIO CTPYKTYPOIO Ta ONTUMabHUM cliBBigHOmeHHIM Ca /P 3a
Hanpyru 160 B B iMnysibCHOMY pe>kuMi. BcTaHOB/IEHO 3aKOHOMIpHOCTI GopMyBaHHs ['A IOKPUTTIB Ha NONIEPEeIHbO
copmoBanux HiTpuaHux mapax Ti2N ta TiNx. [TokaszaHo, mo Kopo3iiiHa TpuBKicTb NOKpUTTS Ti2N+I'A y po3unHi
Pinrepa Buma nopisusHO 3 TiNx+['A. BctaHoBeHO, o 3Ha4eHHs1 MoayJs FOHra g I'A moKpuTTS, 0CayKEHOro Ha
HiTpugHus map Ti2N, 6;113bKe 10 BifOBIZHOrO 3HaY€HHSI [I71s1 KOPTUKAJIbHOI KiCTKU. BcTaHOB/IEHO, 10 3
[IepEX0JIOM Bifl HITpUAY [0 OKCUHITPULy TUTAHY 3i 30i/IbIIE€HHSIM BMICTY KMCHIO B OKCUHITPUIi CIIiBBiAHOILIEHHS
Ca/P 3miHIO€TBCS BifI 3HAUEHD > 2 [0 CIiBBIZHOUIEHHS, XapaKTepPHOTO 11Jis 6iosoriyHoro I'A, mo npu3BOAUTH 10O
[OKpallleHHs! KOpo3iitHoi TpuBKocTi ['A oKpuTTs. BcranosneHo mexaHismu popmyBaHHS ['A TOKPUTTIB Ha

[onepesHbO MOIUPIKOBAaHMX IIOBEPXHSIX TUTAHOBUX CIIJIaBiB MEMYHOTO NIPM3HAYEHHSI.

2. The dissertation presents a solution of an important scientific and technical problem - increasing the complex
of biocompatibility, wear- and anti-corrosion characteristics of titanium alloys for medical applications using
surface engineering by forming the appropriate phase-structural state of nitride and oxynitride layers by diffusion
saturation from a controlled gas environment and hydroxyapatite coatings of regulated parameters by plasma
electrolytic oxidation. The general regularities of the formation of the phase-structural state of the modified layers
on the titanium alloys for medical applications by the diffusion saturation from a controlled nitrogen-containing
gas environment, and its effect on the wear and corrosion resistance in physiological solutions were established. It
was determined that the wear resistance of nitrided BT6 titanium alloy in a tribo-pair with UHMWPE in a 10%
aqueous solution of chondroitin sulfate is better when a nitride layer based on the Ti2N phase with lower
roughness and surface microhardness is formed on the surface, the formation of which is provided by the
saturation in the range of low temperatures and long exposures in a rarefied nitrogen. It was shown that the
corrosion resistance of nitrided BT6 titanium alloy in physiological solutions that simulate the physiological
environment of a human body is better when a nitride layer based on titanium mononitride TiNx is formed on the
surface, the formation of which is ensured by the saturation in the range of high temperatures and short exposures
at atmospheric pressure of the nitrogen. The stage nitriding regime for commercially pure titanium BT1-0 was
developed. It provides high leveling of tribological and anti-corrosion characteristics of the surface in physiological
solutions. Testing by using the T-24 simulator of the biomechanical human motion showed that the wear intensity
of the UHMWPE cup in a tribo-pair with a nitrided titanium head is 3 times lower than that of a tribo-pair with
CoCrMo. It was established that the surface nitrided by developed saturation method improves the
cytocompatibility of titanium, which allows to conduct studies in vivo. The scientific approaches to the formation
of oxynitride layers on titanium alloys from a controlled nitrogen-oxygen-containing gas environment, both in a
rarefied (0.001...0.1 Pa) nitrogen-oxygen-containing gas environment (an air) and saturation in rarefied nitrogen
with the addition of 20 and 30 vol.% of oxygen (nitrogen-oxygen-containing gas mixture) were developed. The
temperature range (500...750 °C) for the formation of oxynitride layers was established. It was determined that



with a decrease of the oxygen content in the nitrogen-oxygen gas mixture from 30 to 20 vol.%, the corrosion
resistance of oxynitrided titanium is increased regardless of the oxynitriding temperature. It was established that
by influencing the ratio of nitrogen and oxygen in titanium oxynitride, it is possible to form both oxynitrides of
equiatomic composition and those enriched with nitrogen or oxygen, while changing the surface colour from
violet, gray-violet to golden or green, blue, aquamarine, which has the prospect of use for implants and medical
instruments, parts of which are given colour to simplify the selection of required shape and size. It was determined
that when modifying non-stoichiometric titanium nitride with oxygen, nitrogen atoms are replaced by oxygen
atoms with the formation of titanium oxynitride TiNxO1-x on the surface, in which the nitrogen content is
decreased, up to the formation of titanium oxide TiOZ2. It was determined that by increasing the oxygen content in
titanium oxynitride and the appearance of the TiO2 oxide phase, the corrosion resistance of the BT6 titanium alloy
in a physiological environment is improved due to an increase of the proportion of the ionic bonding in the coating
compounds. It was established that an increase of the oxygen content in the oxynitride leads to an increase of the
cytocompatibility of the BT6 titanium alloy, and the oxynitride layers of composition TiN0.4200.58 and
TiN0.3600.64 can be recommended for further testing of their biological action in vivo. The optimal composition
of the electrolyte of (IM KOH + hydroxyapatite) for the formation of HA coating on the titanium alloys for medical
applications by the PEO method was determined, which allows to form a porous HA coating with a spheroidal
structure and an optimal Ca/P ratio at a voltage of 160 V in a pulsed regime. The regularities of formation of HA
coatings on preformed nitride layers of Ti2N and TiNx were established. It was shown that the corrosion
resistance of the Ti2ZN+HA coating in Ringer's solution is higher compared to TiNx+HA. It was established that the
value of Young's modulus for the HA coating deposited on the Ti2N nitride layer is close to the corresponding
value for a cortical bone.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHaMeHTasbHI HAyKOBI HOCIIIIPKEHHS 3 HANGLIbII
Ba)KJIMBYX IPOGJIEM PO3BUTKY HayKOBO-TEXHIYHOTIO, COLiaJIbHO-€KOHOMIYHOT0, CyCIIiJIbHO-TIOJIITUYHOTO,
JIIOACBHKOTO MOTEHLiaNy 1151 3a6e3Me4yeHHs] KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAsIoro PO3BUTKY

CYyCIIiJIbCTBA i Aep>KaBy

CrpareriyHuii NpiOpUTETHUH HANIPSIM iHHOBALLiMHOI Ais1IJIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH

BMPOOHHUILITBA MaTepiasiB, ix 0Opo06JIeHHs i 3'eJHaHHS, CTBOPEHHS iHIYCTpii HAHOMATEPialiB Ta HAHOTEXHOJIOTIN
I'li,ILcyMKI/I IOCJIiA>KEHHS: TeopeTuyHe y3arajibHEHHs i BUPilleHHs BOX/IMBOI HayKOBOI TpoGieMu

Iyo6sikaii:

o 1. Tlorpemok I.M., Tkauyk O.B. Ximiko-TepMidyHa 00poOKa TUTAaHOBUX CIlIaBiB. OKkcuHiTpyBaHHs. JL.: [IpocTip-M,
2021. c. 204.

¢ 2. Sheykin S.Ye., Pohrelyuk I.M., Tkachuk O.V. The use of c.p. titanium in medical friction pairs (Chapter 6). In
book Biotribology: Emerging Technologies and Applications, editors Rao T.V.V.L.N., Kasolang S.B., Guoxin X,
Kumar Katiyar J., Abdul Rani A.M. CRC Press. Boca Raton. United States of America. 2021. P. 147-177.

¢ 3. Tkachuk O.V,, Sheykin S.E., Lavrys S.M., Rostotskii I.Yu., Danyliak M.-O.M., Pohrelyuk .M., Proskurnyak R.V.
Effect of stage gas nitriding on corrosion and wear resistance of Ti6Al4V alloy in physiological environment.
Vacuum. 2024. Vol. 230. Article number 113713.

e 4. Proskurnyak R.V, Tkachuk O.V., Pohrelyuk I.M, Padgurskas J., Kuznietsov O.V, Gnilitskyi .M.
Characterization of hydroxyapatite coatings deposited on gas nitrided Ti-6AI-4V alloy. Materials Today
Communications. 2025. Vol. 46. Article number 112771.

e 5. Pohrelyuk I., Morgiel J., Tkachuk O., Szymkiewicz K. Effect of temperature on gas oxynitriding of Ti-6Al-4V
alloy. Surface & Coatings Technology. 2019. Vol. 360. P. 103-109.

¢ 6. Pohrelyuk I.M., Fedirko V.M., Tkachuk O.V., Proskurnyak R.V. Corrosion resistance of Ti-6Al-4V alloy with
nitride coatings in Ringer's solution. Corrosion Science. 2013. Vol. 66. P. 392-398.



e 7. Pohrelyuk .M., Tkachuk O.V., Proskurnyak R.V., Boiko N.M., Kluchivska O.Yu., Stoika R.S. Effect of
thermodiffusion nitriding on cytocompatibility of Ti-6Al-4V titanium alloy. JOM. 2016. Vol. 68. P. 1109-1115.

¢ 8. Pohrelyuk I.M., Tkachuk O.V., Proskurnyak R.V. Corrosion resistance of the Ti-6Al-4V titanium alloy with
nitride coatings in 0.9 % NaCl. JOM. 2011. Vol. 63. P. 35-40.

¢ 9. Tkachuk O.V,, Pohrelyuk .M., Proskurnyak R.V., Danyliak M.-O.M., Vynar V.A. Influence of concentration of
potassium hydroxide in electrolyte on formation of hydroxyapatite coatings on titanium. JOM. 2023. Vol. 75. P.
5088-5095.

¢ 10. Tkachuk O.V., Pohrelyuk .M., Proskurnyak R.V., Morgiel J., Faryna M., Goral A. Morphology and corrosion
resistance of hydroxyapatite coatings formed on commercially pure titanium. Journal of Materials
Engineering and Performance. 2023. Vol. 32. P. 11040-11049.

e 11. Lavrys S., Pohrelyuk 1., Tkachuk O., Padgurskas J., Trush V., Proskurnyak R. Comparison of friction
behaviour of titanium Grade 2 after non-contact boriding in oxygen-containing medium with gas nitriding.
Coatings. 2023. Vol. 13. Article number 282.

e 12. Pohrelyuk I.M., Tkachuk O.V., Proskurnyak R.V., Boiko N.M., Kluchivska O.Yu., Stoika R.S., Ozga P.
Cytocompatibility evaluation of Ti-6A1-4V alloy after gas oxynitriding. Journal of Materials Engineering and
Performance. 2020. Vol. 29. P. 7785-7792.

e 13. Pohrelyuk I., Tkachuk O., Proskurnyak R., Guspiel J., Beltowska-Lehman E., Morgiel J. Influence of
regulated modification of nitride layer by oxygen on the electrochemical behavior of Ti-6Al-4V alloy in the
Ringer's solution. Materials and Corrosion. 2019. Vol. 70. P. 2320-2325.

¢ 14. Pohrelyuk I.M., Sheykin S.E., Dub S.M., Mamalis A.G., Rostotskii .Yu., Tkachuk O.V., Lavrys S.M. Increasing
of functionality of c.p. titanium /UHMWPE tribo-pairs by thermodiffusion nitriding of titanium component.
Biotribology. 2016. Vol. 7. P. 38-45.

¢ 15. Pohrelyuk 1., Tkachuk O., Proskurnyak R. Effect of oxidation of nitride coatings on corrosion properties of
Ti-6Al1-4V alloy in 0.9% NacCl at 40°C. Central European Journal of Chemistry. 2014. Vol. 12. P. 260-265.

e 16. Tkachuk O.V., Proskurnyak R.V., Holovchuk M.Ya. Morphology of hydroxyapatite coatings formed on VT1-0
titanium as a result of combined treatment. Materials Science. 2022. Vol. 58. P. 75-79.

e 17. Tkachuk O.V., Pohrelyuk .M., Proskurnyak R.V., Guspiel J., Beltowska-Lehman E., Morgiel J.
Electrochemical behavior of Ti-6A1-4V alloy in Ringer's solution after oxynitriding. Materials Science. 2019.
Vol. 54. P. 542-546.

¢ 18. Tkachuk O.V., Proskurnyak R.V., Pohrelyuk I.M. Analysis of the surface and corrosion resistance of nitrided
and oxynitrided VT6C alloys in a physiological solution at 36 and 40°C. Materials Science. 2015. Vol. 50. P.
882-888.

¢ 19. Tkachuk O., Proskurnyak R., Pohrelyuk I., Fedirko V. Corrosion behaviour of thermodiffusion coatings on
titanium implants in simulated body fluids. Solid State Phenomena. 2015. Vol. 227. P. 503-506.

¢ 20. Tkachuk O., Pohrelyuk I., Proskurnyak R. Surface modification of titanium implants. Key Engineering
Materials. 2019. Vol. 813. P. 215-220.

e 21. Proskurnyak R.V., Tkachuk O.V., Student M.M., Padgurskas J. Structure and mechanical properties of
hydroxyapatite coating deposited on nitrogen-modified titanium surface. Materials Science. 2025. Vol. 60. P.
634-639.

¢ 22. Pohrelyuk I.M., Tkachuk O.V., Proskurnyak, R.V., Kuznetsov O.V, Gnilitskyi Ya.M. Morphology and
corrosion properties of hydroxyapatite coating on VT6 titanium alloy. Materials Science. 2023. Vol. 58. P.
781-787.

¢ 23. Pohrelyuk .M., Proskurnyak R.V., Tkachuk O.V., Obukh Yu.V. Formation of hydroxyapatite coatings on
titanium by plasma-electrolytic oxidation in alkaline electrolytes. Materials Science. 2020. Vol. 55. P. 563-568.

¢ 24. Pohrelyuk I.M., Proskurnyak R.V., Tkachuk O.V., Goral A. Influence of the parameters of plasma-
electrolytic oxidation on the formation of calcium-phosphate coatings on titanium. Materials Science. 2019.
Vol. 54. P. 789-795.



¢ 25. Pohrelyuk I.M., Fedirko V.M., Tkachuk O.V., Proskurnyak R.V., Korol'ova T.V. Corrosion behavior of VT6S
titanium alloy in a physiological solution after chemicothermal treatment. Materials Science. 2018. Vol. 53. P.
796-804.

e 26. Fedirko V.M., Pohrelyuk .M., Tkachuk O.V., Proskurnyak R.V. Corrosion behavior of VT6S titanium alloy
with oxidized nitride layers in 0.9% NaCl at 36°C. Materials Science. 2013. Vol. 48. P. 769-775.

¢ 27. Pohrelyuk I.M., Tkachuk O.V., Proskurnyak R.V. Corrosion behaviour of Ti-6Al-4V alloy with nitride
coatings in simulated body fluids at 36°C and 40°C. ISRN Corrosion. 2013. Vol. 2013. Article number 241830.

¢ 28. Pohrelyuk L, Fedirko V., Tkachuk O., Proskurnyak R. Corrosion resistance of Ti-6A1-4V alloy with oxidized
nitride coatings in Ringer's solution. InZynieria Powierzchni. 2015. Nr 1. P. 38-46.

¢ 29. Tkachuk O. Corrosion properties of Ti-6A1-4V alloy with nitride and oxynitride coatings in physiological
solutions. Machines, Technologies, Materials. 2015. Iss. 1. P. 29-31.

¢ 30. Tkauyk O.B., [Torpemok .M., IIpockypHsk P.B. Brisius Temneparypu Ha TepmoaudysiliHe HaCU4eHHS
TATaHY B a30TKUCHEBMiCHOMY cepenosui. Haykosi HotaTtku. 2011. Bumn. 31. C. 380-383.

e 31. ITorpemiok .M., Tkauyk O.B., [IpockypHsik P.B. Biius temnepaTtypu ¢iziosIorivyHOro po3uynuHy Ha KOPO3iliHy
CTIMKICTh TUTAHOBUX IMIVIAHTATIB 3 TOKPUTTAMMU. JliTonuc TpaBmarosorii Ta opronegii. 2014. N2 1-2. C. 66-68.

¢ 32. Tkachuk O. Surface engineering of titanium alloys in controlled gas environments for aviation and
medicine. 2017 Qingdao International Technology Transfer Conference & Aoshan Eurasian Science and
Technology Forum: project book, Qingdao, China, 27 November - 01 December 2017. # 2017QD-Ukraine-050

e 33. Tkachuk O. Corrosion properties of Ti-6Al-4V alloy with nitride and oxynitride coatings in physiological
solutions. Technical Science and Industrial Management: proceedings of VIII International Science
Conference for Young Researchers. Varna, Bulgaria, 15-16.09.2014. P. 6-8.

¢ 34. Tkachuk O., Proskurnyak R., Pohrelyuk 1., Fedirko V. Corrosion behaviour of thermodiffusion coatings on
titanium implants in simulated body fluids. Corrosion 2014: book of abstracts of International Scientific
Conference, Gliwice, Poland, 18-21 November 2014. P. 89.

e 35. Tkachuk O., Proskurnyak R. Formation of hydroxyapatite coatings on previous nitrided titanium surface.
Materials Science and Surface Engineering: proceedings of International Young Scientists Conference, Lviv,
Ukraine, 22-24 September 2021. Materials Science and Surface Engineering (MSSE2021), Lviv, 2021. P. 30-33.

¢ 36. Tkachuk O., Proskurnyak R. Deposition of calcium phosphate coating on titanium depends on electrolyte
composition. Materials Science and Surface Engineering: proceedings of International Young Scientists
Conference, Lviv, Ukraine, 27-29 September 2023. Materials Science and Surface Engineering (MSSE2023),
Lviv, 2023. P. 76-79.

e 37. Tkachuk O., Proskurnyak R. Regularities of oxynitride layer formation on VT6s titanium alloy. Welding and
Related Technologies: proceedings of 9th International Conference of Young Scientists, Kyiv, Ukraine, 23-26
May 2017. PWI NASU, 2017. P. 194-197.

¢ 38. Tkachuk O., Proskurnyak R. Influence of initial surface topography of titanium on formation of
hydroxyapatite coatings. Materials Science and Surface Engineering MSSE2019: abstracts of Young Scientists
Conference, Lviv, Ukraine, 25-27 September 2019. Problems of Materials Science and Surface Engineering,
Lviv, 2019. P. 116-119.

¢ 39. [Norpemoxk .M., Tkauyk O.B., [TpockypHsik P.B. Bnius Temnepatypu ¢i3iosioriyHOro po3urHy Ha KOPO3iliHy
CTiMKiCTb TUTAHOBMX IMIIJIAHTATIB 3 MOKPUTTIMMU. [Ipobiemn 6iomexaHiKu Ta MEAUYHOTO MaTEPiaJl03HABCTBA:
MDKHapoJHa HayKOBO-TIpaKTH4Ha KoHPepeHwis, M. Kuis, 21-22 nucronaga 2013 p. Jlitonuc TpaBMaToJIorii Ta
opromnegii. 2014. N2 1-2. C. 204.

¢ 40. Tpyw B.C., Tkauyk O.B., [Ipockypusik P.B. KopoasiiiHa CTiliKiCTb y (i3i0I0TiYHAX PO3YMHAX a30TOBAHOTO
TUTAaHOBOTO CIJIaBy MeAu4Horo npusnayeHHss. KMH-2015: marepianu XXIV Binkputoi HayKOBO-TeXHI4YHOI
KOHQepeHLlii MoJIoguX HAayKOBLB i crienjanicTis, M. JIbBiB, 20-22 5x0BTHS 2015 p. PizuKo-MexaHiYHUIN IHCTUTYT
im. I.B. Kapnienka HAH Ykpainu, 2015 p. C. 119-122.

e 41. @enipko B.M., [Torpesntok .M., Tkauyk O.B., [Ipockyphsik P.B., Tpym B.C. KoposiiiHa noBefiiHka TUTAaHOBOTO

craBy BT6c¢ 3 HITpuIHUME NOKPUTTIMU Y QiziosioriyHux po3unHax. [Ipobiemu Koposii Ta IPOTUKOPO3iHOTO



3aXMCTy MaTepiaiB: crieuBUNyCK XypHany Qi3uko-xiMiyHa MexaHika Marepiasis. N2 9. JIbBiB: Qizuko-
mexaHiuHui iHctutyT iMm. ['.B. Kaprienka HAH Ykpainuy, 2012. T. 2. C. 475-479.

e 42. Tpyw B., Tkauyk O., [IpockypHsk P., ITorpesntox I. B Moau@dikoBaHOro IOBEPXHEBOTO MIapy Ha
KOPO3iliHi BJIACTUBOCTi TUTAHOBOTO cIaBy BT6 y ¢izionoriunomy posuuHi. [Tpobsemn Kkoposii Ta
IIPOTMKOPO3ifHOTO 3aXUCTY MaTepialiB: CrielBUIYCK XXypHasy “@i3nko-ximiyHa MexaHika maTtepianis”. N2 11.
JIbBiB: Qizuko-mexaHidyHuil iHcTUTyT iM. ['.B. Kapnienka HAH Vkpainu, 2016. C. 193-197.

¢ 43. Tkauyk O., [IpocKypHsK P. BriivB TemrniepaTypu OKMCHEHHS HITPUAY TUTAHY Ha KOPO3iliHy TPUBKICTb
craby Ti64 y 0,9% posuuHi xnopuny Hatpilo. IIpob6iaeMn Koposii Ta IPOTUKOPO3iMHOrO 3aXUCTy MaTepialib:
crienBUIyCK XypHainy ®iszuko-ximiuHa Mexanika marepiasnis. N2 13. JIpBiB: Diznko-MexaHIUHUN iIHCTUTYT iM.
I'.B. Kapnienka HAH Ykpainu, 2020. C. 56-59.

e 44, TIpockypHsk P.B., Tkauyk O.B. KoposiiiHa cTiliKicTb TUTaHOBOrO ciiaBy BT6c¢ 3 TepmonndysiitHumn
nokpurrsimu y 0,9% NaCl. KMH-2017: XXV BigkpuTa HayKOBO-TE€XHi4HA KOH(EPEHLisl MOJIOANX HAYKOBLIB i
crieniasicTiB Pisuko-mexaniyHoro iHcTuTyTy iMm. I.B. Kapnienka HAH Vkpainu, M. JIbBiB, 27-29 BepecHs 2017
poky. [Ipo6iemu KOpo3iliHO-MeXaHIYHOTrO PyHHYBaHHsI, iH)KeHepisl NOBEPXHi, AiarHOCTUYHI cuctemy, JIbBiB,
2017. C. 76-79.

o 45. TIpockypHsk P., Tkauyk O. Kanbuifi-docdartHi nokpurts Ha TuTaHi. CyyacHi TeXHOJIOTI B MexaHilli: 36ipHUK
HAyKOBUX IIpallb HayKOBOi KOHQepeH1ii, M. XmenbHULbKUH, 19-21 kBiTHS 2018 p. XMenpHULbKUI: QOTI
MenbHuK AA., 2018. C. 106-107.

e 46. Pohrelyuk I.M., Tkachuk O.V., Proskurnyak R.V. Formation of hydroxyapatite coatings on dental titanium
implants. HighMathTech 2019: book of abstracts of 6th International Conference, Kyiv, Ukraine, October
28-30, 2019. P. 167.

e 47. Pohrelyuk I., Tkachuk O., Proskurnyak R. Effect of temperature of nitride oxidation on corrosion
resistance of Ti64 alloy in 0,9% sodium chloride solution. Problems of Corrosion and Corrosion Protection of
Materials (Corrosion-2020): abstract book of XV International Conference, Lviv, Ukraine, October 15-16, 2020.
Karpenko Physico-Mechanical Institute of NAS of Ukraine. Lviv, 2020. P. 20.

e 48. [IpockypHsik P.B., Tkauyk O.B. BrinB Hanpyru ocazpkeHHs Ha GOPMYyBaHHS KasblLiii-pochaTHUX TOKPUTTIB
Ha TUTaHi. Hapreepai, KOMIIO3ULINMHI MaTepianay Ta IOKPUTTS: OTPUMAaHHS, BIACTUBOCTI, 3aCTOCYBaHHS: T€3U
nornogineil [IBaHaauaToi KoH@epeHIil MoJIOINX BUeHUX Ta crieljanicTiB, M. KuiB, 19-20 >xoBTHs 2023 p. Kuis:
IHM im. B.M. bakynsa HAH Ykpainny, 2023. C. 77.

¢ 49. ®epnipko B.M., [Torpemok I.M., Tkauyk O.B. Crioci6 ximiko-TepmidHOI 06pOOKY TUTAHOBUX CILJIaBiB. [laTeHT
Ha KOpUCHY Moaenb N2 65352 Ykpaina. 3assi. 17.02.2011 p. [Ty6:1. 12.12.2011 p. Bros1. N2 23. c. 4.

e 50. ITorpemok I.M., Tkauyk O.B., Jlapucs C.M. Crioci6 noBepxHeBOoro MoAuQikyBaHHsI TATAHOBUX CILJIABIB.
[TarenT Ha kopucHy Mozesnb N2 159948 Vkpaina. 3asasin. 29.10.2024 p. [Ty61. 24.07.2025 p. Bros. N2 30 /25. c. 4.

HaykoBa (HayKOBO-Te€XHiYHa) MPOAYKILiSI: aHaNiTH4HI MaTepiau

ComniasibHO-eKOHOMIYHA CIPSIMOBAHICTh: CTBOPEHHS PUHIMIIOBO HOBOI MPOJYKILii (MaTepiais,

TEXHOJIOTI! TOIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO MIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY

OxopoHHi goKymeHTH Ha OIIIB:

Bunaxopnu, KOpYCHI MOJI€JIi, TPOMUCIIOBI 3pa3Ku
u 2011 01858; u 2024 05114

BrnpoBaa>keHHs pe3yJIbTaTiB AHCePTalii: [InanyeTbes 10 BIPOBaIKEHHS

3B's130K 3 HAYKOBUMH TeMaMH: 0116U008729, 01170001505, 0112U002790, 0115U004312, 0116U004955,
01170001914, 0118U000491, 0119U101614, 0120U101737, 0121U110373, 0111U008321, 0112U005111

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTaHTA)



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Iorpemok Ipuna MuKoJsiaiBHa

2. Iryna M. Pohreliuk
KBasigikamis: 1. 1. u., npodecop, 05.02.01
ImenTudikarop ORCID ID: 0000-0002-3009-2829

HoparkoBa iHpopMmawisi: Scopus ID: 8985466000; Web of Science ResearcherID: JCD-9203-2023
https:/ /www.webofscience.com /wos/author /record /48597862 Google Scholar
https:/ /scholar.google.com /citations?hl=ru&user=iErYhyUAAAAJ

IloBHe HaliMEeHYBaHHS IOPHAHYHOI 0COOH: Disuko-mexanidumii inctutyt im. I'. B. Kapnenka

HanjonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534506

Micue3Haxoa KeHHS: By Haykosa, JIbBiB, 79060, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist HayK Ykpainu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kanmys I1aBino BitaniioBuy

2. Pavlo V. Kaplun

KBasigikamnis: 1. 1. ., npodecop, 05.02.04

InenTudgikarop ORCID ID: 0000-0002-1675-5104

JoparkoBa indpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: XMebHUIBKMI HAL[IOHAIbHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 02071234

Micuesﬂaxo,ereHHﬂ: ByJI. [HCTUTYTCBKA, XMEJIbHULBKAN, XMEJIBHULILKAN p-H., 29016, YKkpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuiie Im's Ilo-6aTbKOBI:
1. Oiypsrina 305 AHTOHIBHA

2. Zoia A. Duriagina

KBasigikanis: n.1.1., npodecop, 05.16.01



InenTudikarop ORCID ID: 0000-0002-2585-3849

JoaparkoBa iHpopManist: Scopus Author ID: 6507291021; ResearcherID: R-7939-2016; SciProfiles: 1551489
IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0COOHU: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOMTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesnaxomxeunﬂ: ByJ. Crenana banpepu, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Im6ipoBuy Harasis FOpiiBHa

2. Nataliia Y. Imbirovych

KBasigikamis: 1. 1. u., npodecop, 05.02.01

ImenTudikarop ORCID ID: 0000-0001-8276-6349

JoparkoBa iHdpopmamist:

IIoBHe HafIMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COo0M: JlynpKril HalliOHAJIbHWY TEXHIYHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 05477296

Micue3HaxoaKeHHS: ByJI. JIbBiBCBKa, JIyUbK, JIylibkuii p-H., 43018, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR: 02vn54r74

Penensentu

BsacHe IIpizBuie Im'sa ITo-6aThKOBI:

1. Ocram Opecrt IlerpoBuy

2. Orest P. Ostash

KBasigikamis: 1. 1. u., npodecop, 05.02.01
Imentudikarop ORCID ID: 0000-0001-6441-3830

JoparkoBa iHdopmawuist: Scopus ID: 57200051269
https://scholar.google.com /citations?user=VEgShxwAAAAJ&hl=uk&oi=sra

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: Disnko-mexaHiuHuit iHCTUTYT im. . B. KaprieHka

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: By Haykosa, JIbBis, 79060, Vkpaina
dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu



InenTudikarop ROR:

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:

1. 3Bipko Oubra IBanHiBHA

2. Olha I. Zvirko

KBasigikanis: n. 1. u., npodecop, wi-kop.HAH Ykpainu, 05.02.10
InenTudikarop ORCID ID: 0000-0002-6973-6804
JopaTrkoBa inpopmanis:

IloBHe HaiMeHYBaHHSI IOPHUAUYHOI 0COOH: Disnko-mexaHiynmii inctutyT im. I. B. Kaprienka

HanjionanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 03534506

Micue3Haxoa KeHHS: By Haykosa, JIbBiB, 79060, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiiHHS: Haujonanbha akazemis HayK Ykpainu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. KpeukoBcobka 'asninna BacuiiBHa

2. Halyna V. Krechkovska

KBasigikanis: n. 1. 1., c.z1., 05.02.01
InenTudikarop ORCID ID: 0000-0001-7392-7753

JoparkoBa iHpopManist: Scopus ID: 56638520900 Web of Science ResearcherID: O-6558-2019
https://scholar.google.com.ua/citations?hl=uk&user=UwyONTMAAAAJ

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: Disnko-mexaHiynmii iHcTuTyT im. I. B. Kaprierka

HanjjionasnpHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 03534506

Micue3Haxoa KeHHS: sy Haykosa, JIbBis, 79060, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
Biiacue IlpisBuie Im's ITo-6aThKOBI Amutpax Irop Muxonanosuy

TOJIOBH pajgu

Biiacue IlpisBume Im's ITo-6aThKOBI Amutpax Irop Mukosnaiosny

rOJIOBYIOYOTO Ha 3acCiiaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

KopHiit Banentuna BacusniBHa

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



