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4. JI>kepesia Ta HanpssMU (piHaHCYBaHHA

IligcTaBa aJ1s IpoBeAeHHs POOIT: 34 - IOTrOBip (3aMOBJIEHHS) 3 LIeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaM, aKaieMi€lo HayK
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KIIKBK: 6541030



Hampsm ¢inancyBanss: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTrynmii o6csar pinaHcyBaHHS 3a 3BiTHMH eTam: 285.978 TuC. IPH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

,HOCJIi,H)KeHHH TepMO,U,H(byBifIHOI‘O HAaCHMY€HHS 3 KOHTPOJIbOBAHWX Ta30BUX CEPENOBUIL BI/ICOKOMiLLHI/IX ,U,BOCI:)&SHI/IX TUTAHOBUX

CIIaBiB 3 METOIO iX BUKOPUCTAHHS [JIs1 1P TEPTS MiABUILEHOI JOBrOBIYHOCTI

Ha3sBa po6oTHu (aHrJI)

Investigation of thermal diffusion saturation of controlled gas environments of high two-phase titanium alloys to be used for
friction pairs of high durability

Pedepar (yxp)

3anpornoHOBaHO HOBE BUPIlI€HHS HAyKOBO-TEXHIYHOI 3aJja4i MifIBUIIEHHS] 3HOCOTPUBKOCTI BUCOKOMIIIHUX ABO(A3HUX TUTAHOBUX
CIIJIaBiB LLISIXOM 3abe3leYeHHs] PerjaMeHTOBAaHOIO IIPUIIOBEPXHEBOrO i 06'€MHOro 3MIIJHEHHS MPU CyMIilleHHi TepMmiyHOi Ta
XiMiKO-TepMiyHOi OGPOGOK B OJHOMY TEXHOJIOTIYHOMY LMKJi. BCTaHOB/IEHO 3arajbHi 3aKOHOMIpHOCTI (OpPMYyBaHHS PiBHS
MIPUIIOBEPXHEBOTO 3MillHEHHS OBO(a3HUX TUTAHOBHUX cmiasiB BT6, BT22 Tta T110 3a TepmoaudysiiHOro HaCHYEHHS a30TOM B
nianasoni temnepatyp 650..900°C. IloxkazaHo, mo 3i 30iNbIIEHHSM TPUBAJIOCTI HACUYEHHS, 32 OJIHAKOBMX THUCKY Ta30BOTO
cepeoBUlA Ta TEMIIEPATYPH, IAPAMETPH a30TOBAHOTO 1IAPy 3POCTAIOTh; 31 3HMKEHHSM MapLiaJIbHOrO TUCKY a30Ty go 0,1...10 Ila
3MEHIIYIOTbCS TOBIIMHA HITPUIHOTO LIAPY, OBEPXHEBA MIKPOTBEPAICTh Ta 3POCTAa€ IaubuHa aAudysiliHoro mapy. BecraHoBneHo
3asexxHOCTi (a30BOro CKJaZy i CTPYKTypy NMPUIIOBEPXHEBUX IMIApiB, TBEpAOCTi i rnbuHn MoaudikoBaHoro mapy ABodasHUX
TATaHOBUX cmaBiB BT6, BT22 i T110 Bim KOHIEHTpaLiliHUX, TEMIIEPATyPHUX i YaCOBUX MapaMeTpiB a30TyBaHHS, CYMillleHOro 3
TepMiuHOI0O 06po6KoIo. [lokazaHo, IO Mpu 36iJbIIEHHI TeMIlepaTypy MiABUIIEHHS PIiBHS IPUIIOBEPXHEBOrO 3Mil[HEHHS
CYNIPOBOIKYETbCSl  YKPYIIHEHHSIM CTPYKTYPHUX CKJIQJOBUX CIJIaBiB, II0 HEraTUBHO BiJOMBAETbCSI HA MEXaHIYHUX
XapaKTePUCTUKAX. SHKEHHS NapLiaJbHOro TUCKY a3oTy Ao 1 Ila crpuse moToBmaHHIO 3MiljHEHOro mwapy cmiaBy BT22 na 30%.
PeKoMEHIOBAaHO CXEMU Ta PEXMMHU a30TyBaHHS ABO(A3HMX TUTAHOBUX chiasiB BT6, BT22 Tta T110, sKi cymimaloTe B OZHOMY
TEXHOJIONYHOMY LMKJ (OPMYBaHHSI a30TOBAHOrO LIApy 3aJaHUX MApaMETPiB Ta OTPUMAHHS ONTHMAJIBLHOTO CHiBBiTHOUIEHHS

anb@a i 6eTta ¢pa3 y TUTAHOBIM MaTpulli, 3a6€3MedyIoun PeriaMeHTOBaHe IPUIIOBEPXHEBE Ta 00'eMHe 3MillHEHHSI.
Pedepar (aHrI)

A new solution of scientific and technical task of improving the wear resistance of high-strength two-phase titanium alloys by
providing of regulated of the surface and volumetric strengthening by the combined of the thermal and thermochemical
treatments in a single technological cycle was proposed. The general laws of formation of the level of the surface hardening of
the two-phase titanium alloys VT6, VT22 and T110 thermal diffusion saturation with nitrogen in the temperature range
650...900°C was established. It has been shown that increasing the saturation duration, at the same pressure and temperature of
the gaseous medium, the parameters of growing nitride layer with reduced nitrogen partial pressure to 0.1..10 Pa reduces the
thickness of the nitride layer increases the surface microhardness and depth of the diffusion layer. The dependences' of the
phase composition and structure of the surface layers, hardness and depth of the modified layer of two-phase titanium alloy
VT6, VT22, and T110 of concentration, temperature and time parameters of the nitriding, combined with heat treatment was
established. It is shown that with increasing temperature and the surface hardening is accompanied by enlargement of the
structural components of the alloys, which adversely affects the mechanical properties. Reduction of partial pressure of
nitrogen to 1 Pa is on 30% is thickening hardened layer on VT22 alloy. Schemes and regimes nitriding two-phase titanium alloys
VT6, VT22, and T110, combining in a single technological cycle of the formation of the nitrided layer and obtain the optimum
ratio of alpha and beta phases in the titanium matrix, providing regulated near-surface and volumetric hardening, was
recommended.

Inpexc YIK: 621.785, 669.295:621.785



Kopgu Temarnynux pyopux HTI: 53.49.21.07
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): Teopisi Ta 0CHOBHU TeXHOJIOTii TepMOoAUQy3iliHOro HaCU4YeHHs 3 KOHTPOJIbOBAHUX IA30BUX CEPeJOBUII

BHCOKOMILIHUX TTBO(MA3HUX TUTAHOBUX CIJIABiB 3 METOIO iX BUKOPUCTAHHS [JIS [1ap TEPTS MifBUIIEHOI JOBrOBIiYHOCTI

HasBa npoaykuii (anri): Theory and Fundamentals of Technology thermodiffusion saturation of controlled gas environments of
high-strength two-phase titanium alloys to be used for friction pairs increased durability

OuiKkyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBanHs: K 73.10.2 [locyimpkeHHs i po3po0KHU B rajysi TeXHIiYHMX HayK (iHKeHepisl IOBEpXHi).

Onuc npoaykuii (ykp): HaykoBi 0CHOBU KepyBaHHS CTPYKTYPHO-(a30BUM CTAaHOM IIPUIIOBEPXHEBUX IIaPiB BUCOKOMIIIHUX
IBoGa3HMUX TUTAHOBUX cIIaBiB BT6, BT22 ta T110 npu TepmoaundysiiiHOMy HACUYEHHi 3 KOHTPOJILOBAaHUX A30BUX CEPEOBULI,

L7151 3a0e3MeYeHHs 3aJJaHUX [1apameTpiB (a3oBoi IIIiBKU Ta TBEPLOTO PO3UMHY, (PA30BO-CTPYKTYPHOTO CTaHy Ta SIKOCTi IOBEPXHI.
ConianpbHO-eKOHOMIYHA cripsimoBaHicTy HTII:

Cragis 3aBepmenocti HTII: 3git mo HAJIKP

Buposaz>xkenns: HTII: He BipoBamkeHO

CTpoKH BIpPOBaJKEHHS: -

Bupo6uuk npoaykuii: ®izuko-mexaniyauii iHcTutyT iMm. I.B. Kapnenka HanionanbHoi akazemii Hayk YkpaiHu

CnosxuBavi npoaykuii: ITinnpuemcTsa apialiiiHOI IPOMUCIJIOBOCTI, MAIIMHOOYIyBaHHS

IlepcnekTuBHiI puHKH: YKpaiHa, kpainu CH/I, €C, CILIA

IpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a 0rOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP

7. Bi6sriorpagiyHuii onuc

1. BoiusHUEe TEepMOBOJOPOJIHON 06PabOTKM Ha aHTU(PUKLUMOHHBIE CBOMCTBA a30TMPOBAHHOTO THUTAaHOBOTO cruiaBa BT6 / M.H.
I[Torpemok, C.B. CkBopuosa, B.H. ®enupko, A.I'. JlykesineHko, B.C. Cniextop, O.B. Tkauyk // Tpenune u usHoc. - 2016. - 37, N23. -
C. 352-360. 2. 3HOCOTPUBKICTb TUTAHOBOro ciulaBy BT22 micis asoTyBaHHSI , CymilleHOro 3 TepMidHOI 06po6kon / LM.
ITorpemok, M.B. Ketngpauyk, C.M. JlaBpuce // ®i3uxo-ximiyHa mexanika matepianis. - 2016. - N21. - C. 56-60. 3. Increasing of
functionality of c.p. titanium /UHMWPE tribo-pairs by thermodiffusion nitriding of titanium component / I. N. Pohrelyuk, S. E.
Sheykin, S. M. Dub, A.G. Mamalis, I. Yu. Rostotskii, O.V. Tkachuk, S.M. Lavrys // Biotribology. - 2016. - N27. - P. 38-45. 4. Brinus
a30TyBaHHS Mifi yac KOMOGiHOBaHOI OOPOOKM Ha 3HOCOTPUBKICTh TUTaHOBOTO cruaBy BT22 / LM. Ilorpemok, C.M, JlaBpucs //
[Ipo6nemu Tpubosorii. - 2016. - N21. - C. 80-84. 5. 3akoHoMipHOCTi Tepmonudy3ilfHOrO HACUYEHHS a30TOM 3a CyMIilleHHs 3i
IITATHOIO TE€PMiyHOI0 06pobkoio crmaBy BT22 / 1.M. Ilorpemok, B.M. ®exipko, C.M. JlaBpuck, T.M. KpaBunmmn // ®i3.-xim.
MexaHika maTepiaiis. - 2016. - N2 6. - C. 87-92.

8. 3BiTHa JOKyMeHTaIis

KinpKicTs cTOpiHOK B 3BiTi: 203

Moga 3BiTy: YKpaiHCbKa

YMmoBHu nomupeHHs B YKpaiHi: He 3a60poHeHo
YMoBH nepepavi iHmuM KpaiHam: He 3a60poHeHO

KinpkicTs ¢aiisis y 3BiTi: 1

9. 3aKJII0YHI BiTOMOCTI
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