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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

IHKeHepis oBepxHi ABOPA3ZHMX TUTAHOBUX CIJIaBiB KOMILJIEKCHOIO 0OPOOKOIO 7151 GOPMYBAaHHS (PYHKILIOHAJIbPHUX

[TIOKPUTTIB IPafiieHTHOI CTPYKTYpU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Surface Engineering two-phase titanium alloys for processing complex formation of functional gradient coating
structure

Pedepat yKpaiHCBKOIO:

JocnimkeHo KiHeTH4HI 3aKOHOMIPHOCTI TepMOoIUy3iiiHOrO HACUYEHHSI a30TOM TUTAaHOBOTO cIly1aBy BT22 ta
PO3paxoBaHi OCHOBHI KiHeTUYHi KOHCTaHTU npouecy (ko, Q, A) 1151 LIMPOKOTO TEMIIEPATYPHOTO Jiana3oHy
(750...950°C), 1m0 ae MOKJIMBICTb IPOTHO3YBATU IapaMeTpy a30TyBaHHS ciiyiaBy BT22 s oTpumaHHs
PErJIaMeHTOBAHOTO NTOBEPXHEBOTO 3MillHEHHS. BCTaHOBIEHO KOPEJIALilHI 3a71€5KHOCTI MiXK IapameTpaMu
[IOBEPXHEBOI IJIaCTUYHOI fedopMaliii Ta piBHEM [IOBEPXHEBOTO 3MillHEHHSI TUTaHOBOTO ciyiapy BT22 piznoro
CTPYKTYPHOTO CcTaHy. [10ka3aHo, 10 306i/IbII€HHS] HABaHTAXKEHHSI 3a0e311edye i BUIIEeHHS PiBHS IOBEPXHEBOTO
3MilfHEHHS], a 30iIbIIeHHS KiJIbKOCTI IPOXOZiB — IOKPAaLIeHHS SKOCTi 06pO6II0BaHOI TOBEPXHI TUTAHOBOT'O CIIJIABY
BT22. [Ioka3aHO BIJIUB BUXiJHOTO CTPYKTYPHOTO CTaHy HA a30TYBaHHS, CyMillleHe 3i 3MilIHIOBAJIbHUM TEPMIiYHUM
06po6aeHHIM ciaBy BT22, mo B CBOIO Y€Pry BIIJIMBA€ HA CTPYKTYPHO-(a30BUIl CTaH i piB€Hb I0BEPXHEBOTO
3MilHeHHs MoaudikoBaHUX mapiB. Tak, A CIIaBy 3 BUXiAHOIO (O+0)- [JI00YJISIPHOIO Ta O-CTPYKTYpaMu piBE€Hb
[IOBEPXHEBOT0O 3MillHEHHS BUIIMH, HIK IJ1s1 CIJIaBy 3 BUXiAHOIO (O+0)-T1acTUHYACTOl0. HaToMicTh HalliHTeHCUBHILI
CTPYKTYpPHI 3MiHH (picT 0-¢a3u) crocTepiraemo y ciJasi 3 BUXiIHO O- Ta (0+0)- IJIACTUHYACTOIO CTPYKTYPaMHU.
[TligTBEpIKEHO TEPMiYHY CTabiNBHICTb AedOopMalliiiHO 3MiLIHEHOTO APy B YMOBaxX HAaCU4YEHHS a30ToM 1o 820°C 3a
PaxyHOK JOMiHYBaHH$ [IPOLECIiB TBEPLOPO3UYMHHOrO 3MilIHEHHS a30TOM HaJl IPOLLECaMU PEKPUCTaIi3alji.
[TokaszaHo, 110 NpoBeieHHS IIoNlepPeJHbOr0 TIOBEPXHEBOTO NepOPMYBaHHSI iHTeHCU(IKye a30TyBaHHS, CyMillieHe 3i
3MilIHIOBaJIbHUM TEPMIUHUM 00po6ieHHsIM criiaBy BT22, mo nigTeepapkyeTbest Ha 50% BUILOI0 TOBEPXHEBOIO
MikpoTBepzicTio Ta Ha 30% rau6ImmM 3MilJHEHMM LIAPOM B IOPIBHSIHHI 3 a30TyBaHHSM 0€3 N10IepegHbOr0
noBepxHeBoro gedopmMmyBaHHS. BcTaHOBIEHO, 0 fedopMaliliHo-nudy3iiiHe 06po6IeHHSI TATAHOBOI'O CILJIABY
BT22 cnpusie ninBulieHHIO HOTro 3HOCOCTIMKOCTI y Tpubonapi 3 6poHsoto BpAJKH 10-4-4 yngidi Ta Ha 30% 3HMKYe

KOCCbiI_LiGHT TEPTA HOpiBHHHO 3 a30TYBaHHAM 6e3 MOoNnepeIHLOTO ITIOBEPXHEBOTO ﬂerOpMYBaHHﬂ

Pedepar aHIJIiHCBKOIO:

The kinetic regularities of thermodiffusion saturation with nitrogen of titanium alloy VT22 were studied and the
main kinetic process constants (ko, Q, A) for a wide temperature range (750... 950°C) were calculated, which makes

it possible to predict nitriding parameters of VT22 alloy Correlation dependences between the parameters of

surface plastic deformation and the level of surface hardening of titanium alloy VT22 of different structural state

are established. It is shown that increasing the load provides an increase in the level of surface hardening, and
increasing the number of passes - improving the quality of the treated surface of the titanium alloy VT22. The
influence of the initial structural state on nitriding combined with the hardening heat treatment of VT22 alloy is
shown, which in turn affects the structural-phase state and the level of surface hardening of the modified layers.
Thus, for the alloy with the original (o + o) - globular and o-structures the level of surface hardening is higher than for
the alloy with the original (o + o) -plate. Instead, the most intense structural changes (o-phase growth) are observed in
the alloy with the original o- and (o + o) - lamellar structures. The thermal stability of the deformation-strengthened
layer under nitrogen saturation conditions up to 820 ° C due to the dominance of solid-soluble nitrogen hardening
processes over recrystallization processes has been confirmed. It is shown that pre-surface deformation

intensifies nitriding combined with hardening heat treatment of VT22 alloy, which is confirmed by 50% higher
surface microhardness and 30% deeper hardened layer compared to nitriding without prior surface deformation.



It is established that the deformation-diffusion treatment of titanium alloy VT22 helps to increase its wear
resistance in tribological pair with bronze BrAZhN 10-4-4 twice and reduces the coefficient of friction by 30%
compared to nitriding without prior surface deformation.
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