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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 55.21.19

Tema gucepranii:
1. 3akoHOMipHOCTI TepMOAU(Y3iIIHUX IPOLIECIB Yy BUCOKOMY BaKyyMi Ta iX BILJIMB Ha CTPYKTYPY i BJIaCTUBOCTI

[IOBEPXHEBUX LI1APiB TUTAHOBUX CILIABIB.

2. Thermo-diffusion processes' regularity in high vacuum and their influence on structure and proper ties of
titanium alloys' surface layers.

Pedepar:

1. BuB4€HO KiHETUKY B3a€MOIii IPOMUCJIOBUX TUTAHOBHUX CIIJIABiB Pi3HMX CTPYKTYPHUX KJIACiB (anb@a, ICEBO0-
anbda, anbda+6era) 3 ra30BUM CEpeloBuUlleM B HianaszoHi temnepatyp 923...1273 K ta tucky 0,133...13,3 mIla.
BusiBIEHO TPM TUIIM B3a€MOJIii: IepeBakarde ra30HaCU4YEHHs; TA30HACUYEHHS 3 YTBOPEHHSIM JIETIOYMX OKCUIB Ta
iX HacTynHOIO cybiMallielo; nepeBaxaioya cybsiimMallis. BUsHaueHo KiHeTH4Hi napaMeTpu: KoedillieHTH BUIKOCTI
Ta €Heprii akTuBalii ra3oHacu4eHHs. [1igTBepAKeHO, 0 Y BUCOKOMY BaKyyMi B Pe3yJIbTarTi CybsimMalii ta
ra3oHaCHUYeHHs Bif0yBalOThCS (Pa30BO-CTPYKTYPHI 3MiHU Y IOBEPXHEBOMY LIAPi METAJTy: yTBOPIOETHCS
Mikpopesnbed Ha IOBEPXHI, BMIHIOETbCS XIMIYHUI CKJIa/, Ta TBEPAICTb IOBEPXHEBOrO Wapy. Tun Mikpopesnbedy Ta
rpajiieHT TBEPAOCTI 3aj1eXXaTh Bif, (a30BOro Ta XiMiYHOT'O CKJIaly TUTAHOBOTO CIJIaBy. [ToKka3aHo, 110 HANPy>KEeHHS,
LMKJIiYHa 3MiHa TeMIIEpaTypu Ta «[IPU3MATAYHA» TEKCTypa PUCKOPIOIOTh AUQY3iliHi npouecu. Y10CKOHaIEeHO

(dizuKo-MaTeMaTUYHy MOZEJIb BUCOKOTEMIIEpaTypHOI B3aeMOJ il TUTAHOBUX CIIJIABIB i3 razamy, BUBHAUYEHI



Koe(illieHTH WBUAKOCTI ¢pa 30BO-rPaHUYHOI peakKliii Ta ix 3a71eKHICTb Bif] TUCKY, TEMIIEpaTypH, TEKCTYpU METAIY,
HaIpYyXeHb, 110 A€ MOKJIMBICTb IPOrHO3YBATH PO3IOLiJ JOMIIIKY BTiJIEHHS Y IOBEPXHEBOMY Liapi anbda-

TUTAHOBUX CIIJIABiB y pe3yJIbTaTi BUCOKOBAaKYYMHOI TEPMOOOPOOKH.

2. The kinetics of interaction the industrial titanium alloys of different structural classes (alpha, pseudo-alpha,
alpha+tbetta) with a gaseous environment at temperatures 923-1273 K and at 0,133...13,3 mPa are studied. Three
types of interaction are detected: 1) prevailing gas-saturation; 2) gas-saturation accompanied by volatile oxides and
their further sublimation; and 3) prevailing sublimation. The following kinetic parameters are defined: rate of gas
saturation; activation energies. Certain structural and phase modification in near-surface layers under sublimation
and gas-saturation have been confirmed to take place in a fine vacuum. A micro relief is formed on the alloy's
surface; and the relief appearance depends on phase and chemical titanium alloy's composition. The diffusive
saturation of metal near-surface layers by interstitial impurities change the hardness of the layers. The hardness
gradient depends from structural and phase composition of the alloys. It is shown, that stresses, temperature c
yclic changes and the "prismatic" texture accelerate thermal- diffusion processes on the surface and in the bulk of
metal. Physical-mathematical model of high-temperature interaction of titanium alloys with vacuum environment
is improved. The rate coefficient of phase-boundary reaction and its dependence's on pressure, temperature,
metal's texture and stresses are defined. This allows to forecast the distribution of interstitial impurities in the
near-surface layers of titanium alloys after vacuum heat treatments.
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