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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHYHHX PyOPHK: 81.29.09.21

Tema gucepranii:
1. Po3po6s1eHHS CII0CO6iB OKCHHITPYBaHHS [l iJIBUILILEHHS 3HOCO- Ta KOPO3ifHOI TPUBKOCTI TUTAHOBUX CILJIABIB.

2. Development of the methods of oxynitriding for improve wear- and corrosion resistance of titanium alloys.

Pedepar:

1. O6'eKT MOCTIIKeHHS: TUTAHOBI CIIJIaBU 3 MOAN(DIKOBAaHUMY KUCHEM HITPUAHUMM I1apaMu. MeTta po6oTu:
BCTAHOBJIEHHSI 3aKOHOMIDHOCTE! perjaMeHTOBaHOoro MoAuQiKyBaHHS HITPUIHUX IapiB KUCHEM 1 pO3pO6JIE€HHS
CII0CO6iB OKCUHITPYBaHHS IJ1s1 MiJIBULIEHHS 3HOCO- Ta KOPO3illHOI TPMBKOCTI TUTAHOBUX CIIaBiB. MeTonu
IOOCJIiIKEHHS: ONTUYHA Ta €JIEKTPOHHA MIKPOCKOIIisl, IIOPOMETPIsl, PEHTT€HIBCbKUM (pa30BUM Ta
MiKpOpPEHTIeHOCIIeKTPaJIbHUM aHaJIi3y, BaroBi Ta eIeKTPOXiMiYHi MOsIpu3aliiiiHi JOCTiIsKeHHs, TPUOOTEexXHIuHi
IOCJiIKEeHHS], MEXaHiYHi BUIIPOOYBaHHS MIPU CTATUYHOMY HaBaHTaKE€HHI Ha KOPOTKOYAaCHY MillHICTb Ta
MIJIACTUYHICTb, CIIOBiJIbHEHE PYWHYBaHHS, BTOMHI JOCJIiI)KEHHS] Ha MQJIOLUKJIOBU YUCTUM 3TUH, 0O0EPTOBUI 3THH.
BusHaueHo iHTepBan napuiaabHOro TucKy KucHio 0,0001...0,1 I1a, 3a SIKOro peani3yeTbCsl OKCUHITPYBaHHS
TUTAHOBUX CIIJIaBiB IUISIXOM MOAUGIKyBaHHS HECTEXIOMETPUYHOTO HITPUIY TUTaHy KMCHeM. [TokasaHo, 110
MoaMpiKyBaHHS KUCHEM HITPUAY TUTAHY iHTEHCUBHIlIE, KOJIU CKJIak, HITPUAY TUTAHY € OJIMKYUM 10 HYDKHBOI
rpaHuLi 0671aCTi 10r0 TOMOT€HHOCTI, a €PEeKT OKCUHITPYBaHHS BULIMIA, KOJIM CKJIA[l HITPUAY TUTAHY € OJIMDKIUM JI0

BEPXHbOI rpaHulli 06s1aCcTi HOro rOMOreHHOCTI. BCTaHOBJIEHO, 1110 3 3MEHIIEeHHSIM IIap1Liia/lbHOrO TUCKY KUCHIO Bif|



0,1 mo 0,0001 ITa Ta 3i 3HM>KEHHSM TeMIlepaTypy nnoyaTky moaudikyBanHs Bif 950 1o 650 oC ¢popmytoTbes
OKCHHITPUIM TUTAHY CKJIaly HaGIMKEHOTO O €KBIaTOMHOTO, 110 CIIpHsi€e 30iIbLUIeHHIO e(PeKTy OKCUHITPYBaHHS.
[TokaszaHo, 110 3MiHIOIYY [TapaMeTPU MIPoLeCy OKCUHITPYBaHHSI, MO>KHA (POPMyBaTH perjaMeHTOBaHUM
CTPYKTYpHO-(a30BUI CTaH IIOBEPXHEBUX MIAPiB TUTAHOBUX CILIaBiB. PO3p06s1€eHO OCHOBU TE€XHOJIOTI]
OKCHUHITPYBaHHA IJI MiABUIIEHHS 3HOCOTPUBKOCTI Ta OIMIPHOCTI KOPO3ii Y KUCHEBMICHUX KMCJIOTaX BUCOKUX
KOHIIEHTpAIliil 32 36epe’keHHsI BUCOKOTO PiBHS MeXaHiYHUX XapaKTEePUCTUK TUTAHOBOI MaTpulli. OKCHHITPUIHI
IIOKPUTTS1, CpOPMOBaHi Ha TUTaHOBOMY cILIaBi BT6 3a po3po6sieHOI0 TEXHOJIOTI€I0, IPOMIIIY anpobaliiio Ha

crenpax AHTK "AnToHOB". Bunpo6yBaHHS 10Ka3ay MiBUIEHHS pOO0TO30aTHOCTI By3:iB TepTs Ha 20-25%.

2. Object of research: titanium alloys with nitride layers modified with oxygen. Purpose of work: determination of
regularities of the regulated modification of nitride layers with oxygen and development of methods of
oxynitriding to increase the wear- and corrosion resistance of titanium alloys. Methods of research: optical and
electronic microscopy, durometery, X-ray photography phase and micrororentgenospectral analyses, gravimetric
and electrochemical polarization researches, tribotechnical tests, mechanical tests under static loading on short-
time strength and plasticity, delayed destruction, fatigue tests on low-cycle pure bending, circulating bend. The
range of the oxygen partial pressure 0,0001...0,1 Pa providing oxynitriding of titanium alloys by means of
modification of nonstoichiometric titanium nitride with oxygen is determined. It is shown that modification of
titanium nitride by oxygen is more intensive when the composition of titanium nitride is more similar to the lower
limit of area of its homogeneity. The effect of oxynitriding is higher when the composition of titanium nitride is
more close to the upper limit of area of its homogeneity. With decreasing oxygen partial pressure in the range of
0,0001...0,1 Pa and with the decrease of temperature of the modification beginning from 950 to 6500C the titanium
oxynitrides of near equiatomic composition are formed. It assists the increase of the effect of oxynitriding. It is
shown that by means of changing parameters of oxynitriding process it is possible to form the regulated phase-
structural state of surface layers of titanium alloys. The bases of technology of oxynitriding to increase the wear-
and corrosion resistance of titanium alloys in the high-concentration oxygen-containing acids under the saving
high level of mechanical properties of titanium matrix are developed. The oxynitride coatings formed on VT6
titanium alloy on the developed technology were approved on the stands of ANTK "Antonov". The tests showed the
increase of working capacity of friction units on 20-25%.
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