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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHs TexHoJI0rii T0BepXHEBOro MOAU(iKyBaHHS TUTAHOBUX KOMIIOHEHTIB Iap TEPTS LITYYHUX CYIJI00iB

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of technology for surface modification of titanium components of friction pairs of artificial joints

Pedepar yKpaiHCBKOIO:

P0o3p0671€HO OCHOBU TE€XHOJIOTii MO (IKYBaHHS IOBEPXHI TUTAHOBOTO KOMIIOHEHTY ITapY TEPTSI INTYYHOTO
cyryio6a MIyISIXOM IO€JHAHHS XOJIOAHOTO [TIOBEPXHEBOTO MaacTUYHOro aedopmysanHs (XIII1]) i repmonudysiitHoro
azoryBaHH (TJA). Ha ocHOBi KiHETMYHUX [IOCTIiI>KEHb 32 HU3bKOTEMIIEPATyPHOIO a30TyBaHHs B aTMocdepi azoTy
Ta po3pimkKeHOMy JUHAMIYHOMY #0ro noToli B fianasoHi remneparyp 650...750 °C oTpruMaHo KopeJsLiiiHi
3aJIEXKHOCTI MK TapaMeTpaMy HACUYEHHSI, PiBHEM [IPUIIOBEPXHEBOrO 3MilJTHEHHS Ta ()a30BO-CTPYKTYPHUM CTaHOM
monudikoBaHMX [IOBEPXHEBUX LIAPiB TEXHIYHO yncToro Tutany BT1-0. PekoMeH10BaHO apamMeTpu XiMiKo-
TepMidYHOi 06POO6KY TEXHIYHO-YUCTOro TUTaHy BT1-0 111 oTprMaHHs persiaMeHTOBaHOTO IPUIIOBEPXHEBOTO
3MillHEeHHS (TOBIIMHA HiTpugHOi 30HU 0,5...2,0 MKM; rmubuHa audysiitHoro mapy Ti(N) ® 50 MKM; LIOPCTKICTh
noBepxHi Ra < 1,25 mkm; noBepxHeBa MikpoTBepzicts Hi0,49 2 6 I'Tla). BcTaHOBIE€HO, 10 HITPUAHE IIOKPUTTS,
copMOBaHe 3a ONTUMAJILHOTO PEXXUMY a30TyBaHHS, [TOKPAlly€e aHTUKOPO3iHMI 3aXUCT TEXHIYHO YUCTOTO TUTAHY
BT1-0 y ¢isionoriunomy cepenosuili y 2 pasu. [TokaszaHo, 0 KiJIbKiCTb JKUBUX [1ICEBJOHOPMAJIbHUX KIIITUH Y
IIPUCYTHOCTi TUTaHY 3MEHIIYETHCS, A 32 HASIBHOCTI HITPUAHOTO [TOKPUTTS — 36€piraeTbcsi. BcTaHOBIEHO, 10
nonepenHe XIII1]] cyrTeBo BiinBae Ha POpMyBaHHS Ta XapaKTE€PUCTUKU IpafiieHTHOro audysiliHoro mapy npu
TIA texHiqyHO yucroro turany BT1-0. [lokasaHo, 10 MiKPOTBEPAICTb IPUIIOBEPXHEBOIO LIaPy 3aBTOBIIKY 20 MKM,
c(pOpPMOBAHOTO Nicysl KOMGiHOBaHOTO 06p06JieHHS, B 1,3-1,4 pa3u BUILA, HiX MicJIg a30TyBaHHS. 30i1blIeHHS
CTyIIeHIO TePopMaLiiiHOro 3MIITHEHHS CIIPUSIE MiJIBUILIIEHHIO MIKPOTBEPAOCTI a30TOBAHOrO mapy. BcranosyieHo, mo
3a HAaKOYYBaHHs y piikomy a30Ti popmyeTbCs OinbIInii rpafiieHT MiKpOTBEPIOCTi 3MIiIJHEHOTO a30TOBAHOTO
[IPUIIOBEPXHEBOTO APy, HiXK 32 HAKOUYBaHH Ha NOBITPi. BcTaHOB/IEHO, 1110 TepMOIUPY3iliHE HACUUYEHHS a30TOM
TeXHIYHO yucToro tutany BT1-0 Ha 1-2 mopanku miaBullye MOro npauesgaTHiCTh y napi 3

HaJBUCOKOMOJIEKYIsIpHUM noJieTusienom (UHMWPE).

Pedepar aHr1ilicbKOIO:

The technology bases of modifying the surface of the titanium component of the friction pair of the artificial joint
by combining cold surface plastic deformation (CSPD) and thermodiffusion nitriding (TDA) has been developed.
Based on kinetic studies of low-temperature nitriding in nitrogen atmosphere and its rarefied dynamic flow in the
temperature range 650...750°C, correlations between saturation parameters, level of near-surface hardening and
phase-structural state of modified surface layers of technically pure titanium B are obtained. The parameters of
chemical-thermal treatment of technically pure titanium VT1-0 are recommended to obtain regulated near-
surface hardening (nitride zone thickness 0.5...2.0 pm, depth of diffusion layer Ti(N) ®* 50 um, surface roughness Ra
<1.25 um surface microhardness Hri0,49 2 6 GPa). It was found that the nitride coating formed under the optimal
nitriding regime improves the anticorrosion protection of technically pure titanium VT1-0 in the physiological
environment by 2 times. It is shown that the number of living pseudo normal cells in the presence of titanium
decreases, and in the presence of nitride coating - remains. It is established that the previous HPPD significantly
affects the formation and characteristics of the gradient diffusion layer in TDA technically pure titanium VT1-0. It
is shown that the microhardness of the near-surface layer 20 pm thick, formed after the combined treatment, is
1.3-1.4 times higher than after nitriding. Increasing the degree of deformation hardening helps to increase the
microhardness of the nitrided layer. It is established that a larger gradient of microhardness of the strengthened
nitrided near-surface layer is formed during rolling in liquid nitrogen than during rolling in air. It is established
that thermodiffusion nitrogen saturation of technically pure titanium BT1-0 increases its efficiency by 1-2 orders of



magnitude in combination with ultra-high molecular weight polyethylene (UHMWPE)
Inpexc YIK: 539.4:620.2, 539.4:620.2, 669.1.017:543]:544.03:669.018.2, 669.295:539.43
Koau TemaTuyHHUX PYOpPHK: 30.19.57
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: TexHOIOriYHi 0CHOBY MOAn}IKyBaHHS TOBEPXHi TUTAHOBOTO KOMIIOHEHTY T1apy
TEPTS MITYYHOTO CYryI06a MUIIXOM TTOEIHAHHS XOJIOHOTO MOBEPXHEBOTO IIACTUYHOTO NedOpPMYBaHHS i

TEPMOINPY3iTHOTO a30TyBaHHSL.

Hazpa HTII aHrsiicbKo0: Technological bases of surface modification of titanium component of friction

pair of artificial joint by combination of cold surface plastic deformation and thermodiffusion nitriding,.
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: TexHOJIOTi]

l'asy3s 3acToCyBaHHS: 72.19 Jloci)KeHHs i1 eKCIiepUMeHTabHi Po3po6Ku y cdepi iHImNX NPUPOIHIIHX i

TEXHIYHUX HayK (0OpOOJIEHHS Ta HAHECEHHS IOKPUTTIB HA METaJIN).
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: Po3po6iero ocHoBu TexHosorii MoanGiKyBaHHS MOBEPXHI THTAHOBOIO KOMIIOHEHTY Mapy TEPTH
IITYYHOTO CYIJI00a UIJISXOM [I0€JHAHHS XOJIOAHOTO TOBEPXHEBOTO MIaCTUYHOTro nedopmyBaHHs (XTIIT) i
tepmogu@ysiiiHoro azotysanHs (TIIA). Bctanosneno, o nonepense XIIII cyTTeBo BIIMBaE Ha GpOPMYBaHHS Ta
XapaKTEPUCTUKHU IpaflieHTHOro nudysiitHoro mwapy npu TIA texnHiyHO yucrtoro turany BT1-0. ITokasaHo, mo
MiKpOTBEpPZiCTh IPUIIOBEPXHEBOTO LIapy 3aBTOBLKY 20 MKM, COOPMOBAHOTO ITicJisi KOMGIHOBAaHOTIO 0O6POOIEHHS, B
1,3-1,4 pa3u BUILA, HDX MiCJIs1 3BUYAMHOrO a30TyBaHHsI. 30i/IbIIIE€HHS CTyNEHIO fedOopMaLiiiHOTO 3MilJHEHHS CIIpUsie

MigBUIIEHHIO MIKPOTBEPLOCTI a30TOBAHOTO LIapy.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOi mpoyKIiii (Marepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO MIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy: 03.2021
3akiH4YeHHs eTamy: 12.2021
Cno>xkuBaui Hpo,uyKuii: [TinnpueMcTBa, IKi BUPOOJSIOTh ITY4Hi CyTrI06U
IlepcrieKTHBHI PUHKH: VkpaiHa, KpaiHu 6JMKHBOTO 3apy6ikoKs
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€KOHOMi4HE OOrpyHTYBaHHSI.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:
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