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Pedepar:

1. Y poborTi npenicTaBieHo HOBe BUPILIEHHS HAyKOBO-TEXHIYHOI 3a1a4i MifiBUIIeHHSI 3HOCOCTIKOCTI TUTAHOBOTO
crnaBy BT22 misxom iHTeHcu@ikallii ra3oBoro a3oTyBaHHs NonepeiHiM Mou(iKyBaHHSIM ITOBEPXHEBOI CTPYKTYpU
XOJIOIHUM IOBEPXHEBUM IIJIACTUYHUM Ae(POpMyBaHHSM. JlOCIiIPKEHO KiHEeTUYHi 3aKOHOMIPHOCTI
TepMOANPY3ifHOrO HACKYEHHS a30TOM TUTAHOBOTO CcIIaBy BT22 Ta po3paxoBaHi OCHOBHI KiHETU4HI KOHCTAHTH
[IPOLIECY AJIs1 LIMPOKOTO TEMIIEPATYPHOTO Aiala3oHy, IO Ja€ MOKJIMBICTD IPOrHO3yBaTH IAPAMETPH a30TyBaHHS
crnaBy BT22 s oTpuMaHHs persiaMeHTOBaHOTO TOBEPXHEBOT'O 3MilJTHEHHS. BCTaHOBIEHO KOpEJISLiiHI 3a/1€>KHOCTI
MiX NTapaMeTpamMu IOBEPXHEBOI INIACTUYHOI feopmaliii Ta piBHEM [IOBEPXHEBOTO 3MilJHEHHS] TUTAHOBOT'O CILJIaBY
BT22 pisHOro CTpyKTypHOTro cTany. [lokasaHo, 10 361/IblI€HHS HaBaHTaKEHHA 3a0e311evye MiJBUILEeHHS PiBHA
MTOBEPXHEBOT0 3MillHEHHS], a 36ibIIeHHS KiJIbKOCTi MPOXO/IiB — IMOKpallleHHs IKOCTi 06p06II0BaHOi TOBEPXHi
TUTAHOBOTO ciaBy BT22. [TokazaHO BIJIMB BUXiIHOIO CTPYKTYPHOTO CTaHy Ha a30TyBaHHS, CyMillieHe 3i
3MilIHIOBAaJIbHUM T€PMIiUHMM 00pO6JIeHHSIM cIaBy BT22, o B CBOIO Yepry BILIMBA€ Ha CTPYKTYPHO-(A30BUIL CTaH i

piBeHb IOBEPXHEBOTO 3MillHEeHHs MoAudikoBaHuX mapis. Tak, 1J1s1 CIIaBy 3 BUXiAHOWO (0+0)-TJI00YISIpHOIO Ta O-



CTPYKTypaMHU pPiBE€Hb IIOBEPXHEBOTO 3MiLIHEHHS BULIMH, HIX IJ1s1 CIUIABY 3 BUXiJHOIO (O+0)-TJIACTUHYACTO0. HaToMicThb
HaMiHTEHCUBHIII CTPYKTYpHI 3MiHMU (picT 0-dazu) crioctepiraemo y CIjiasi 3 BUXigHOIO O~ Ta (0+0)-I1JIaCTUHYACTOIO0
cTpyKTypamu. IlinTBepAkeHo TepMiuHy CcTabinbHICTh fedopMallifiHO 3MIilJHEHOI'O Iapy B yMOBaX HACUYEHHS
asoTom 10 820°C 3a paxyHOK JOMiHYBaHHS NIPOLIECIB TBEPAOPO3UNHHOTO 3MILIHEHHS a30TOM HaJ, [IPOLeCaMU
pekpucranisauii. [lokazano, mo npoBeeHHs MONePeIHbLOr0 IOBEPXHEBOTo Ae(OPMyBaHHS iHTEHCHPiKye
a30TyBaHHS, CyMillleHe 3i 3MiLIHIOBaJIbHUM TepMiuHUM 00po0sieHHIM ciiaBy BT22, mo nigrBepaxxyerbcst Ha 50%
BHIIOIO [IOBEPXHEBOIO MiKPOTBEPAICTIO Ta Ha 30% IimOmKUM 3MilJHEHUM LIapOM B TIOPIiBHSHHI 3 a30TyBaHHSIM 6€3
[ONEPEHBOTO MIOBEPXHEBOr0 NedOopMyBaHHs. BcTaHOBIIEHO, MO AedopMaLiiHO-au(y3iliHe 06pO6IEHHS
TUTAaHOBOTO cIIaBy BT22 cripusie mifBuIlleHHIO 0ro 3HOCOCTINKOCTI y Tpubonapi 3 6ponsoio BpAXKH 10-4-4 ynpiui
Ta Ha 30% 3HWKYe KoedillieHT TEPTS MOPIiBHSAHO 3 a30TyBaHHAM 6€3 N0NepegHbOr0 IIOBEPXHEBOTO Ne(POPMYyBaHHS.
Po3po6seHO TeXHOIIOTIYHI peKoMeH ALl 100 KOMOGIHOBaHOrO AedopMaLifiHO-auPy3iiHOr0 0OPOOIEHHS
TUTAHOBOTO cyaBy BT22, mo 3a6e3neuye perjaaMeHTOBaHI XapaKTePUCTUKY 3MIIJHEHUX LIAPiB 3a 30€peKEHHSIM

00'€MHUX XapaKTEPUCTHK CIIIaBY.

2. The thesis presents a new solution to the scientific and technical problem of increasing the wear resistance of
VT22 titanium alloy by intensification of gas nitriding by pre-modification of the surface structure by cold surface
plastic deformation.The kinetic regularities of thermodiffusion saturation of VT22 titanium alloy by nitrogen were
investigated and the basic kinetic constants of the process for a wide temperature range were calculated. Obtained
data allow predict the nitriding parameters of VT22 alloy for obtaining regulated surface hardening. The

correlation dependencies between the cold surface plastic deformation parameters and the level of surface
hardening of VT22 titanium alloy with different structural states were established. It is shown that increasing load
provides an increase in the level of surface hardening, and increasing number of passes - improving the quality of
treated surface of VT22 titanium alloy. The influence of the initial structural state on the nitriding combined with
strengthening heat treatment of VT22 titanium alloy was shown, which influences on the phase-structural state
and the level of surface hardening of the modified layers. Thus, for the alloys with the initial equiaxed (o+o)-globular
and o- structures, the level of surface hardening was higher than for the alloy with the initial (o+n)-lamellar structure.
Instead, the most intense structural changes (o-phase growth) were observed in the alloys with the initial o- and (o+n)-
lamellar structures.The thermal stability of the deformation hardened layer under conditions of nitrogen

saturation up to 820°C due to the dominance of solid-soluble nitrogen hardening processes over recrystallization
processes was confirmed. It was shown that the surface pre-deformation intensifies the nitriding combined with
strengthening heat treatment of VT22 alloy, which was confirmed by a 50% higher surface microhardness and a
30% deeper hardened layer compared to the nitriding without pre-deformation. It was established that the
deformation-diffusion treatment increases the wear resistance of VT22 titanium alloy in tribo-pair with BrAZhN
10-4-4 bronze twice and reduces the friction coefficient by 30% compared to nitriding without surface pre-
deformation. The technological recommendations for combined deformation-diffusion treatment of VT22 titanium
alloy were developed, which provide the regulated characteristics of hardened layers while maintaining the
volumetric characteristics of the alloy.
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